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Abstract

At present, more and more evidence that metformin has the effect of lowering blood sugar; it also
can reduce the cancer risk of diabetes. Previous research has shown that metformin may work
alone or in combination with some anticancer drugs synergy, through single adenosine phosphate
activated protein kinase (Adenosine 5'-monophosphate (AMP)-activated protein kinase, AMPK)
signaling pathway having antitumor effects on various types of cancer. However, metformin re-
search on antitumor effect of gastric cancer is less in this paper. Combined with domestic and for-
eign literature, this paper introduces the metformin in different mechanisms of antitumor, gastric
cancer from genes, signaling pathways to the function of gastric cancer cell lines and gastric can-
cer stem cells and the interaction between tumor cells and tumor microenvironment. And they
summarized as follows.
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SERTHIBE LR B — AT LR M E A SR 5 R HUR AW h FIER, B iREF BBREAED S
(Adenosine 5'-monophosphate (AMP)-activated protein kinase, AMPK){g 5 B % & fpKE i) pp g
FPEEGMREIER . AT, ZFXUICY BRI ERT R D . AXEEENATR, M4BT ZFX
WA B DM E R A RNLE, AEE. 55 @83 B4R 2 B BT i Thae sz bR b
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1. T4

B ¥ (Gastric cancer, GC) & 2 ER &9 R 56 WU AL B s, TEMR P8R ESE A1), BT IHEM
PR, SRl WRRRER M —. BImMIESIRIT 7iEE B IR AR, RIMEZEARA DB A4
ST R, HERBNIET R WARE, 5 475 (Overall survival, 0S)<25% [2], 1 H. 70%LA EH)H
e RAEEREREE, REMRERGHFAREN—Y, HEERAERE3]. B, fEXHE R
R UG IT A2 s GC Tl (b B4

TR — B A AR B 250, AN IEYT 2 BURE IR 1) — 2R 2G04 [5]. e S pE AR
117 FAEAER P U 26 0 ) 7 A, ot B UG 0 6 B PR BRI, BRI B ki 6], 5 AR pE 25 AE L, —
FHOBUITAS 22 5 S0 1 5 D0 AIAEC U RS 3G 0 o B 1 B BB AR I, AT 25 R 3R B, 4322 — UG T
(VR PR 5 A LU AR 52 — FEOSUNIR 7 1) A6 RR e i 00 XU B 2 FEAIK[ 7] Evans S5[8] 8 Jfi % — HOBUIT AT
DA PR PR RE T ) IR, A AT JR s 6 3 AT T 3 s (R BRI 7, A B HE SUICY A 97 (0 B s S5 3 1)
JRE KA 260 36.4%, T HLAR FERE 2590367 B PR R IRRERE A 260N 39.7% . Wu 55 A [9]7E 2015 411
—IUEERE S T VAL T O HOOUIRAE 2 BB PR R R A IS L, RN, B AR T HUIGATT
B PRI SR AR L, $E52 = HORUIIR YT RIS R FR 8 R RO 2R PR T 14%, SET-ZRBEMK T 30%. M4k, H
A ZEAE AT [10] [11] [12] [13]4F2] 7R BURZE R, R = RN AR T B RE Y XURS . EAR—2
G 2 FOYRAT 0 A 78 3% B — R OOUNICRT B 7E B8 PR3 B8 v R 8 R R VR, (H UM 75 e B
K 8 S5 R e S BURRE I R AT AN 2 o DR, AT 2RI B TE 19 B — FROBUIRAE B 8 e 8 4 FH R0
.

2. ZEXANR B Atk R A EEER

Kato Z5[14]fEAR R AMIFFE T — FE XU A [F] GC 4HAEAR(MKNT. MKN45. MKN74)HI520 . AbA 1A
D, B OO 2 A 38 00 BT 1) 1) B K A A1 A &1 4 8 0 S5 i, 7 A P AT D0 R BB T R ai
T MKN74 40, & HBERES P XUIK 1 8% 2 mg, 44, fEWRITERIT, VAT LN B R I
ANF SRR AN R o 3R R A SUIRAE A4 P R 7R S BET T G(0)-G() I 3, xR EEWT & G(1)
ST e B B 1 )R sk, JILRAE cyclin DI A ISR FUARHME B (Cdk) 4+ Cdk6 H, DA KAN WSS RE 4
Jf98 B 1 (Rb) B FR AL K ~F R A
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3. ZERANE LB 4npare) 8 R 4L

Shiva Z5[15]& I — F OUAIGHE X b 7 - [8])5i %% fL.(Epithelial-mesenchymal transition, EMT)f#il{E
L X BRI R AT H A BERIEIER, HAEHBEE R R g, A28
IR BERIFEE o B 4 55 [ 16 K I IL-6 A 9 Mg 98 RE AN K5 1) B 240 Bt 40, el 15 5 B J Al Rk A EMIT
MR AR 2 EERERE ), MBS, M4 XL S, X P RN A6/ 2 1 B #0H] . Huang Z5[17]
R HOSUTGE A0 Bmi-1 K06 EMT, Bmi-1 A& —Fp L3k 8 4 i (5 B30 30 _E 57 1a) 18] 53 4% 4k 1 3%
SRR, H RIS R ik R 0% X FEIE R MK T TNF-a (LITAF)# 5K, LITAF #%%
BRI MMz, M5 S AR mi-RNA FJRIE: hsa-miR-15a. hsa-miR-194. hsa-miR-128. #ll
hsa-miR-192, iX & mi-RNA [£I 7 Bmi-1 f5R1A . Li 55 A [ 18] 7t i@ i K4 | E w5 RNA (Long nincoding
RNAs, IncRNA)ZMHT 7 = HUATALHE ) AGS i R KEEIEHID RNA (IncRNA)FIRIEKF. CH
IncRNAH19 7£ B A AT E£IE. AL, IncRNAHI9 7£ — FF XUINAELE B 5 00 T 535 1 8, 76— H W
ICAAE 265 T 1 IncRNAH19 T AEZ AMPK J546F1 MMP9 RIAFFARAE R . 4 = H UL f5
IncRNAH19 7ERSNAH 0 B 7 A2 22 Aok /D>, 7R IR (T i, 249 IncRNAH19 @B J5 1
SRS IR ST R AR TR, TR IncRNAH 19 R 8 2 — FF SO il 15 e 40 i 422 28 2 o () S B A 4

4. —HXATIHIFBE hedgehog EFE7EBEAMPAHRIFTRIX

LA ¥ hedgehog J [Kl(Sonic hedgehog, Shh){E 5 i i i s nl S BB [ 19] [20] [21], HIBEEEH
PO X 4ERF 5 (Cancer stem cell, CSC)FREME(H FRE BT AN 24) 2 ¢ E B, Song ZE[22] & B — H XUAAT LA
# Shh {5 S0, 7F B4k (HGC 27 F1 MKN 45), Shh £ — FUITAE G BRA%, 158 /N T3 RNA
(si-RNA)HI IR BREUE & IR (AMPK) 5, IXFPRUSIE R [23]. Bk, = H U IS AMPK R4
Shh 15 ‘Fi# % .

5. —HWALE SIS HIF1a/PKM2 5 EXGIBENER

Chen 25 N\ [241HIHFF 78 R BB EH S F 1a (HIF1a)F A B BREEE M2 (PKM2)TE B A4 b m#EIL,
ZHUOUNCGE I A0 ] HIF1a A PKM2 (3R I SRANHIEMEAT N0 GC 40, MM ST, s gnHA
2R B A .

6. —EBXANIE T #5E AMPK F1#P# mTOR/AKT {52188, ZEA AGS BEEMmpat
il & E B RBT kM

LU Z5[25]0F e8I U N AGS B i 4t i B A SR ) Hiag s e A R Ttk &
R OUNT A B i 386 0 1 IR R T AL R (AR AMPK) I BRI, B&{K T AKT. %1% & (mTOR)F p70S6k
I RR A0, A &4 C(AMPK #IHI770) #1] AMPK SRR, 235 9 Bk — B XUNTKS AGS i /) 1520 o
T HE SO AR R T A AR S Im %, il N I AGS 4 H BAD B2 {6 A1 Bel-2. pro-caspase-9+ pro-caspase-3
pro-caspase-7 1%, il BAD. 4l ¢ Ml Apaf-1 F AH/K PR REFSCE 261 70 &K I — FXUIT
S E]-FE AR AGS AHMIGSE, — FOOUIGE AT [ E(DDP). B2 2 (ADM). SEAZEE(PTX)3
FALTT 250 AGS GHARIAT o FTASAE[27] K30 — HOSUNURN By B4 F 2 ) SGC-7901 4H I
H4%H, $) SGC-7901 4H Ml cyclin D1 ] mRNA & HFRIA/KF, #] SGC-7901 A HHtid -5 [ Bel-2
) mRNA FlEE FRIAK, IR T8 H Bax LA T-HAT caspase3 ] mRNA fIEE HREKF, M
G N B G SR 24 )R A5 T FE R . RN B b AR B e 411 1) 5 e 4 T ) 38 B O R A R R
AT, TR @ #E Bax Al caspase3 I IA, i cyclin D1 A1 Bel-2 ik R SEILI o
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7. ZHNANED Akt #EEEBE TARNEES AT

RS 28 THF FE 4R 25 FR — B OOUIIC AT 38 5k 3k Akt 45 5308 B 0 1) 15 e T 20 AR B 635 S LR 1 Al A7)
RIL, S EREA KT 1(Insulin-like growth factors, IGFs1)a] L4 B T4 b Akt Al p-Akt TR E
%, B IRGS — FOSUNCS 4 A Ake A1 p-Ake B RT, 15080 — FOSUICR U8 B s T 20 p-Akt 25 11
Feik T ) Akt 45 S PR SE I o

8. —FAXUANEE = B £ T4k

Courtois ZF[29]VFAl 1 B U0 S 5T~ £8 25 149 Jis 6 1 i Jed S F B A (Patient-derived xenograft, PDX)
A S A R (MKN45. AGS F1 MKN74) B CSC 14 58 A0 85087 R PR (1 520w, % — HOOUICTE A% G — 4E(2D)
F=4EGD)EIRE R HA CSC AENE T iR BR) AN R S b A A A AL AR P9 IR SN SCR HEAT T VA
E=YERE TR R G, W ORUICRT LD Bios Bk 4, BonHE R CSC Mgy, XMRN S CSC i
YI(CD44 1 Sox2)FIE N FEAI 73 AU A5 £ 4 (kruppel FEE T 4 F1 MUCSAC)RIEIINA K. fefa, —HRUIK
TEAR N IRTT IR 53 AR AL (PDXs) T BRI AR K AEIR, PR T CSCs 1 H B i g

9. ZERYUAN B A A5 K IR AR AL #5 o B (E A

SEKINO %5 A\ [301/HF 58 A& 3L — H XU 1 Fr 5 GC &2 (MKN1, MKN45-GFP . KATO-III A1 SNU-1)
NP E, JRAERIMICHE 25 T e m 7 UM, thak, —HORUIGE S 05 3 NF-kB {55 K il i
B, 5 AMPK & 5@ oW ARG o

10. ZFXALSS ALDH+E & 4Ras s A & ELH

F 2310 R I LT i S (Aldehyde dehydrogenase, ALDH)4H AL EL A5 i sd 140 f ki, BED 3
HHRE ST M LREST . BUBREST. ARATABL, ASRIREE = HOSUITE AT B A1 B e 4 i MKIN4S o ALDH+4
M betsl, HBEE IR B TR, ALDH+ZHR ) Legl B B R %, R XU CSC AT #iii
ER . AR — PR R T Z ORI T AR OCIE ] Octd AT Sox2 SRIAIFZIA, %% Octd F1 Sox2 H:A]
FKiLkE TS T ETREAX.

1. ZHXNALT BT AE 4R S MEREM R EEER

Chen %5[32]0F 7t B — FXUITRERS A 1T GC A5 HOEASE 2 M A BAEH . A AT AN 15 9 S8 R 4
25 H B R AH 5% AT 4E 41 Bt (Tumor-associated fibroblasts, TAFs), X% TAFs & —HXUIFHiAHE)E S5 GC
i —ALRE TR, SRACFEN TAFs 2859710 GC fiAHLL, FALPER) TAFs 2L85 371K GC 20 14 58 I 5 )3k
o AT XN B TAFs 55772k 32 R E (14 Fp B3, 18 B NI G W fmd, gy
PHZEFEE M 3(CalmI3)FE — XA FE J5 7E B TAFs B9t il 2.88 . ¥4 Calml3 EAMA GC
M RE IR, AL UG TT TAFs B FR, 45 R3] Calml3 ] 11X L8 5 Jas 20 B 1) o e 1 A 3
BA, DA FOSUIGR S8 ) FATs H Calml3 (173 WA R A B e 400 Jf Py JS B
12. ZERWARKYEERI(ER

Aroda 55 N\ [331%5 B JRIPG AT ISR (2 NG IR T o B B T P R /AR EAT T RTRE M BRI LR
AR A = F RIS 4842 3= B12 s MIFTIA OC, 443 B12 Sh= £ — @R I o gl ok i v 40
AZ, WS RERHE S — WA TT I R AT 4EAE 2 B12 KPR AR, H AT 2 = BUIOR 54K
SRR F BT 51 AL IS, A ARt S 4k AR 2 B12 P9 DR B i oK i B W Wi [34] [35] [36] [37]. J&
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13.

&g
ORI — 2 IR 2 BRI, TR A, BUERTEOD . CREER )

A B h e TR, JRRE O S B AR A R RZER . (55, FN, — UL e
FEFE CSC, M B iAash, MENEFFE J ALDH+ B T4i0g, 15 /8 400 55 e o 458 2 18] A AH L
VERT . IXSeRe v #3 B — HOOUNR — R A& R L R B DU 259, T Bm B A=, HK
S R IE 7 EBATA Fridt— 2B XM T

SE

(1]

(2]

[16]

[17]

Yamamoto, H., Watanabe, Y., Machata, T., et al. (2014) An Updated Review of Gastric Cancer in the Next-Generation
Sequencing Era: Insights from Bench to Bedside and Vice Versa. World Journal of Gastroenterology, 20, 3927-3937.
https://doi.org/10.3748/wjg.v20.114.3927

Durées, C., Almeida, G.M., Seruca, R., et al. (2014) Biomarkers for Gastric Cancer: Prognostic, Predictive or Targets
of Therapy? Virchows Arch, 464, 367-378. https://doi.org/10.1007/s00428-013-1533-y

Wang, J., Yu, J.C., Kang, W.M., et al. (2012) Treatment Strategy for Early Gastric Cancer. Surgical Oncology, 21,
119-123. https://doi.org/10.1016/j.suronc.2010.12.004

Hou, Y.C., Hu, Q., Huang, J., et al. (2017) Metformin Therapy and the Risk of Colorectal Adenoma in Patients with
Type 2 Diabetes: A Meta-Analysis. Oncotarget, 8, 8843-8853. https://doi.org/10.18632/oncotarget. 13633

Castilla-Guerra, L., Fernandez-Moreno, M.D., Leon-Jimenez, D., et al. (2018) Antidiabetic Drugs and Stroke Risk.
Current Evidence. European Journal of Internal Medicine, 48, 1-5. https://doi.org/10.1016/j.ejim.2017.09.019

Zhou, G., Myers, R., Li, Y., ef al. (2001) Role of AMP-Activated Protein Kinase in Mechanism of Metformin Action.
Journal of Clinical Investigation, 108, 1167-1174. https://doi.org/10.1172/JC113505

Decensi, A., Puntoni, M., Goodwin, P., et al. (2010) Metformin and Cancer Risk in Diabetic Patients: A Systematic
Review and Meta-Analysis. Cancer Prevention Research, 3, 1451-1461.
https://doi.org/10.1158/1940-6207.CAPR-10-0157

Evans, JM.M., Donnelly, L.A., Emslie-Smith, A.M., ef al. (2005) Metformin and Reduced Risk of Cancer in Diabetic
Patients. BMJ, 330, 1304-1305. https://doi.org/10.1136/bmj.38415.708634.F7

Wu, L., Zhu, J., Prokop, L.J., et al. (2015) Pharmacologic Therapy of Diabetes and Overall Cancer Risk and Mortality:
A Meta-Analysis of 265 Studies. Scientific Reports, 5, Article ID: 10147. https://doi.org/10.1038/srep10147

Thakkar, B., Aronis, K.N., Vamvini, M.T., et al. (2013) Metformin and Sulfonylureas in Relation to Cancer Risk in
Type 1I Diabetes Patients: A Meta-Analysis Using Primary Data of Published Studies. Metabolism, 62, 922-934.
https://doi.org/10.1016/j.metabol.2013.01.014

Franciosi, M., Lucisano, G., Lapice, E., et al. (2013) Metformin Therapy and Risk of Cancer in Patients with Type 2
Diabetes: Systematic Review. PLoS ONE, 8, ¢71583. https://doi.org/10.1371/journal.pone.0071583

Soranna, D., Scotti, L., Zambon, A., et al. (2012) Cancer Risk Associated with Use of Metformin and Sulfonylurea in
Type 2 Diabetes: A Meta-Analysis. Oncologist, 17, 813-822. https://doi.org/10.1634/theoncologist.2011-0462

Noto, H., Goto, A., Tsujimoto, T., et al. (2012) Cancer Risk in Diabetic Patients Treated with Metformin: A Systematic
Review and Meta-Analysis. PLoS ONE, 7, €33411. https://doi.org/10.1371/journal.pone.0033411

Kato, K., Gong, J., Iwama, H., et al. (2012) The Antidiabetic Drug Metformin Inhibits Gastric Cancer Cell Prolifera-
tion in Vitro and in Vivo. Molecular Cancer Therapeutics, 11, 549-560.
https://doi.org/10.1158/1535-7163.MCT-11-0594

Valaee, S., Yaghoobi, M.M. and Shamsara, M. (2017) Metformin Inhibits Gastric Cancer Cells Metastatic Traits
through Suppression of Epithelial-Mesenchymal Transition in a Glucose-Independent Manner. PLoS ONE, 12,
e0174486. https://doi.org/10.1371/journal.pone.0174486

g FUE fa[d, S R IL-6 35511 B 8 SGC7901 41t b 57 18] iR Ak ISR [I]. RN K 22 (22
2R, 2015, 50(3): 361-367.

Huang, D., He, X., Zou, J., et al. (2016) Negative Regulation of Bmi-1 by AMPK and Implication in Cancer Progres-
sion. Oncotarget, 7, 6188-6200. https://doi.org/10.18632/oncotarget.6748

DOI: 10.12677/acm.2019.97128 835 I IR = =23t e


https://doi.org/10.12677/acm.2019.97128
https://doi.org/10.3748/wjg.v20.i14.3927
https://doi.org/10.1007/s00428-013-1533-y
https://doi.org/10.1016/j.suronc.2010.12.004
https://doi.org/10.18632/oncotarget.13633
https://doi.org/10.1016/j.ejim.2017.09.019
https://doi.org/10.1172/JCI13505
https://doi.org/10.1158/1940-6207.CAPR-10-0157
https://doi.org/10.1136/bmj.38415.708634.F7
https://doi.org/10.1038/srep10147
https://doi.org/10.1016/j.metabol.2013.01.014
https://doi.org/10.1371/journal.pone.0071583
https://doi.org/10.1634/theoncologist.2011-0462
https://doi.org/10.1371/journal.pone.0033411
https://doi.org/10.1158/1535-7163.MCT-11-0594
https://doi.org/10.1371/journal.pone.0174486
https://doi.org/10.18632/oncotarget.6748

=t
N
[
W
a8

(20]

(21]

[22]

(23]

(24]

(23]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[34]

[33]

Li, P., Tong, L., Song, Y., ef al. (2019) Long Noncoding RNA H19 Participates in Metformin-Mediated Nhibition of
Gastric Cancer Cell Invasion. Journal of Cellular Physiology, 234, 4515-4527. https://doi.org/10.1002/jcp.27269

Suzuki, H., Minegishi, Y., Nomoto, Y., ef al. (2005) Down-Regulation of a Morphogen (Sonic Hedgehog) Gradient in
the Gastric Epithelium of Helicobacter pylori-Infected Mongolian Gerbils. The Journal of Pathology, 206, 186-197.
https://doi.org/10.1002/path.1763

Berman, D.M., Karhadkar, S.S., Maitra, A., et al. (2003) Widespread Requirement for Hedgehog Ligand Stimulation
in Growth of Digestive Tract Tumours. Nature, 425, 846-851. https://doi.org/10.1038/nature01972

Ma, X., Chen, K., Huang, S., et al. (2005) Frequent Activation of the Hedgehog Pathway in Advanced Gastric Adeno-
carcinomas. Carcinogenesis, 26, 1698-1705. https://doi.org/10.1093/carcin/bgil30

Song, Z., Yue, W., Wei, B., ef al. (2011) Sonic Hedgehog Pathway Is Essential for Maintenance of Cancer Stem-Like
Cells in Human Gastric Cancer. PLoS ONE, 6, €17687. https://doi.org/10.1371/journal.pone.0017687

Song, Z., Wei, B., Lu, C,, ef al. (2017) Metformin Suppresses the Expression of Sonic Hedgehog in Gastric Cancer
Cells. Molecular Medicine Reports, 15, 1909-1915. https://doi.org/10.3892/mmr.2017.6205

Chen, G., Feng, W., Zhang, S., et al. (2015) Metformin Inhibits Gastric Cancer via the Inhibition of HIF1o/PKM2
Signaling. American Journal of Cancer Research, 5, 1423-1434.
Lu, C.C., Chiang, J.H., Tsai, F.J., et al. (2019) Metformin Triggers the Intrinsic Apoptotic Response in Human AGS

Gastric Adenocarcinoma Cells by Activating AMPK and Suppressing mTOR/AKT Signaling. International Journal of
Oncology, 54, 1271-1281. https://doi.org/10.3892/ij0.2019.4704

RIS, SR EAR, XUk, & I AT 239000 N B AGS AIIRAIE L], KB R Z 4R (BR5AR), 2017,
52(1): 37-41.

g, FEAE, VN, . RIS Bb R A BE A SGC-7901 IMFEAMGE S T[], BEAE SR
FHAEW, 2017, 36(11): 4398-4405.

B, A, SEA. HXGED Akt @R BT AR E SR D] R EHS TR, 2019,
23(5): 657-662.

Courtois, S., Duran, R.V., Giraud, J., ef al. (2017) Metformin Targets Gastric Cancer Stem Cells. European Journal of
Cancer, 84, 193-201. https://doi.org/10.1016/.ejca.2017.07.020

Sekino, N., Kano, M., Matsumoto, Y., et al. (2018) The Antitumor Effects of Metformin on Gastric Cancer in Vitro
and on Peritoneal Metastasis. Anticancer Research, 38, 6263-6269. https://doi.org/10.21873/anticanres.12982

T—, WE¥, P, & ZHIUIN ALDH~+ 3 Ji 408 30 i 7E & HALHI0]. MURE RS R E, 2018,
43(1): 7-11.

Chen, G., Yu, C., Tang, Z., et al. (2019) Metformin Suppresses Gastric Cancer Progression through Calmodulin-Like
Protein 3 Secreted from Tumor-Associated Fibroblasts. Oncology Reports, 41, 405-414.
https://doi.org/10.3892/0r.2018.6783

Aroda, V.R., Edelstein, S.L., Goldberg, R.B., et al. (2016) Long-Term Metformin and Vitamin B12 Deficiency in the
Diabetes Prevention Program Outcomes Study. The Journal of Clinical Endocrinology & Metabolism, 101, 1754-1761.
https://doi.org/10.1210/j¢.2015-3754

Caspary, W.F., Zavada, 1., Reimold, W., et al. (1977) Alteration of Bile Acid Metabolism and Vitamin-B12-Absorption
Indiabetics on Biguanides. Diabetologia, 13, 187-193. https://doi.org/10.1007/BF01219698

Berchtold, P., Dahlqvist, A., Gustafson, A., et al. (1971) Effects of a Biguanide (Metformin) on Vitamin B 12 and Fol-
ic Acid Absorption and Intestinal Enzyme Activities. Scandinavian Journal of Gastroenterology, 6, 751-754.
https://doi.org/10.3109/00365527109179948

Bauman, W.A., Shaw, S., Jayatilleke, E., ef al. (2000) Increased Intake of Calcium Reverses Vitamin B12 Malabsorp-
tion Induced by Metformin. Diabetes Care, 23, 1227-1231. https://doi.org/10.2337/diacare.23.9.1227

Bell, D.S. (2010) Metformin-Induced Vitamin B12 Deficiency Presenting as Aperipheral Neuropathy. The Southern
Medical Journal, 103, 265-267. https://doi.org/10.1097/SMJ.0b013e3181ceOe4d

DOI: 10.12677/acm.2019.97128 836 I IR = =23t e


https://doi.org/10.12677/acm.2019.97128
https://doi.org/10.1002/jcp.27269
https://doi.org/10.1002/path.1763
https://doi.org/10.1038/nature01972
https://doi.org/10.1093/carcin/bgi130
https://doi.org/10.1371/journal.pone.0017687
https://doi.org/10.3892/mmr.2017.6205
https://doi.org/10.3892/ijo.2019.4704
https://doi.org/10.1016/j.ejca.2017.07.020
https://doi.org/10.21873/anticanres.12982
https://doi.org/10.3892/or.2018.6783
https://doi.org/10.1210/jc.2015-3754
https://doi.org/10.1007/BF01219698
https://doi.org/10.3109/00365527109179948
https://doi.org/10.2337/diacare.23.9.1227
https://doi.org/10.1097/SMJ.0b013e3181ce0e4d

Hans Xh
PR RN R

1. FTHFEIM B 01 http://enki.net/, s o5 U] FH “ A SCBTJE 2 B CNKI SCHOLAR”, k%5 22 : http:/scholar.cnki.net/new,
FRHE N BN SCE AR, RIAT A
il “EHRER” , THAIRNEESE: [ISSN], HIAMATIISSN: 2161-8712, RPAI&i.

2. BT HIM E T http:/enkinet/THEE “ IHRA H 7 FEANFIMIIHAR : http://www.cnki.net/old/, Z=M3gE#E « [ bR SCHk e 2
N, BRIEBEBRMACERE, B,

hEE S http://www.hanspub.org/Submission.aspx

HATIMEFE: acm@hanspub.org



http://cnki.net/
http://scholar.cnki.net/new
http://cnki.net/
http://www.cnki.net/old/
http://www.hanspub.org/Submission.aspx
mailto:acm@hanspub.org

	Research Progress on Anti-Tumor Effect of Metformin in Gastric Cancer
	Abstract
	Keywords
	二甲双胍对胃癌抗肿瘤作用的研究进展
	摘  要
	关键词
	1. 介绍
	2. 二甲双胍对胃癌细胞株具有抗增殖作用
	3. 二甲双胍抑制上皮细胞向间质转化
	4. 二甲双胍抑制超音hedgehog基因在胃癌细胞中的表达
	5. 二甲双胍通过抑制HIF1ɑ/PKM2信号来抑制胃癌的发展
	6. 二甲双胍通过激活AMPK和抑制mTOR/AKT信号通路，在人AGS胃腺癌细胞中触发固有的凋亡反应
	7. 二甲双胍通过Akt通路调控胃癌干细胞的增殖与凋亡
	8. 二甲双胍靶向胃癌干细胞
	9. 二甲双胍对胃癌体外及腹膜转移的抗肿瘤作用
	10. 二甲双胍对ALDH+胃癌干细胞的抑制作用及其机制
	11. 二甲双胍可调节肿瘤细胞与肿瘤微环境的相互作用
	12. 二甲双胍的潜在副作用
	13. 结论
	参考文献

