-
— X ATE S 4 RAGE/NOXs 12 5l %
Pt 1 Jed AL BT 5

S, IR, &8 %, WA

[HBEIER R HFRUILMev X B4l 58 G0 R 2R 755% B4tk SGC7901
BGC823 £35 77 14T Met T-Til, CCK-8 Aar il 4H it [¥) 14 58 58 /7 , Tanswell SEI6 Kl 40 ST # 1112 2868 /7, RT-
PCR % Western blot £l _I- 7 [A] 5 # 4k (EMT) k5 4 E-cadherin A1 Vimentin [1)381%, LA & RAGE/NOXs 15
SRS 199 B 8T RIS RAGE il & SGC7901-RAGE 418, #3741 R H JE Y, 347 Met
TBTT, MR RREE 3 RIIE 1 WK, 28 d 5, MRSk E, JRT i L 44 F1 Western blot #ill, iiE
Ki-67, LAJX RAGE. NOXs HRIEKT. L8R AR5 RIN, Met REA BEMH 15 e 40 i G 5 | 1T/ fig
ZRe 1. [N, Met #81 E-cadherin ) mRNA Fil 2 [ 3Rk, B#K Vimentin ) mRNA I A 3RiE. Met AT L4
R RAGE. NOX4 [Ri5 . 44 P SEBGAIE S B8 i vE S Met eI iT %1% RAGE 55 10 5 i 4 i it fF 1
S AL 45 R B IR Met AEB#(K Ki-67 U3 . Western blot 7%, Met A LA RAGE 1 NOX4 7£ s 41
LRk, 48 Met T LURTE RAGE/NOXs 18 5 B0 EMT 4| B R R H# .

[XB8IE] XU B bR B4 RAGE/NOXSs 15 5 il i
doi:10.3969/j.iss1.1671-0800.2025.02.003

[FESH2%£S] R7352 [CkiRERE] A [XEHS] 1671-0800(2025)02-0120-05

The mechanism of metformin inhibiting gastric cancer by regulating RAGE/NOXs signaling pathway
JIN Dan, GUO Yiqun, JIN Jianying, XIE Jingjing (Taizhou Hospital of Zhejiang Province, Taizhou 317000,
Zhejiang, China)
[ Abstract]Objective To explore the regulatory mechanism of metformin (Met) on the proliferation, migration, and
invasion of gastric cancer. Methods Gastric cancer cell lines SGC7901 and BGC823 were cultured and subjected
to Met intervention. Cell count kit-8 (CCK-8) was used to detect cell proliferation ability, tanswell assay was used to
detect the cell migration and invasion ability; RT-PCR and Western blot were uesd to detect the expressions of epit-
helial-mesenchymal transition (EMT) markers E-cadherin and Vimentin, and the expression of the RAGE/NOXs sig-
naling pathway. Construction of overexpressing RAGE cell line SGC7901-RAGE by lentivirus transfection, and es-
tablish the nude mouse gastric cancer model, treat with Met. Tumor volume was measured every three days, and
weighed after 28 days; immunohistochemical and western blot were uesd to detect the expressions of Ki-67, RAGE
and NOX4. Results In vitro experiments, Met treatment could effectively inhibit the proliferation, migration, and
invasion abilities of SGC7901 and BGC823. Meanwhile, Met could increase the mRNA and protein expression of E-
cadherin, and reduce the mRNA and protein expression of Vimentin. Met could suppress the expressions of RAGE
and NOX4. In vivo experiments, intraperitoneal injection of Met could inhibit the excessive growth of gastric cancer
cells induced by RAGE overexpression. Immunohistochemical showed that Met could reduce the positive rate of
Ki-67. Western blot showed Met could inhibit the expressions of RAGE and NOX4 in tumor tissue. Conclusions
Met inhibited gastric cancer migration, invasion and reverse EMT by regulating the RAGE/NOXs signaling pathway.
[Key words] Metformin; Gastric carcinoma; Epithelial-mesenchymal transition; RAGE/NOXs signaling pathway
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ZHTRIT 2 BOBERRR 250, IR PR T
J1IBERE KIS B FT R 7R Met A2 4B K B i i
AL A AR IR TC T AR AR AT . SR, Met 7E B
g vh ) BAR U AL TS AR 58 4 WA o BRSO L 2%
FEW) AR (receptor for advanced glycation end pro-
ducts, RAGE) ZJEAE I EE ) TH 22—, RAGE
IR B RER . R R S b R
FHOG, A& 1 o8 A TS VAl 1 B4R 45 RAGE &5
AR SE & 5 B0 () NADPH &1L (NADPH ox-
idase, NOX) HJ ks Ja A 9 T, (i s 240 P Py R
(6] i 4% 4k (epithelial-mesenchymal transition, EMT)
AL . PRI, AR FUIE A A AR SEERAR T Met
Xt B ARG B T2 RS 1R 2% Bt EMT FISE, 9 B
Je IR RV T SR AL BRI AT, AR IE W .

1 EREEE

1.1 kL HIE4HEH SGCT7901 Al BGC823 4T
5 [ LR B2 FR Y AR5 0 (ATCC) , BALB/c #1 5 (4
~ 6 JE, MEME BT O,
RPMI1640 35775 4= 4 M35 « Trizol k57 F1 Lipo-
fectamine 3000 /& T-2£[E Invitrogen A#], pLVX.
pLVX-RAGE JFURLIE T g5 B 2 E R AR A ],
CCK-8 {7 & Sigma-Aldrich A 7], W% 5t-%
Al S B (RT-PCR) k71 A0 40 i SR e T4k 3t
EREEVMHEARERAF, HihEE-3-0 5N EE
(GAPDH) $i4£M)F Bioworld /A 7] , anti-RAGE . anti-
E-cadherin. anti-Vimentin. anti-NOX4 i) T 3& [# San-
ta Cruz A &), 0w 3 &) (PVDF) A 5 AL 22
St (BECL) B €200 T35 [ Millipore 24 7], 33 54 3% 1
I PTG T Rl = RAEMHAR
R F], —MEIkH R (BCA) & [ 5 Bl &l T2
Thermo A% . HERA cell 240 CO, 4 it % 7546 )
T 15 [E Her-aeus 247, Meddel680 EFtR{X . Western
blot 4% 5 22 41T 3€ [ BIO-RAD ‘A 7], Mastercycler
pro B PCR 4T3 [E Eppendorf A 7]

1.2 ik

12,1 YRR kordl MREHE, KT 10%
G4 100 U/ml HHFR A 100 mg/L #ER R
DMEM #5753 (4 2 mmol/L L- 5 & Bt 78 37 'C.
5% CO, MG FRAA AT HE 9% . Aliffts 2 ~ 3 K%
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1 YR, 244 & FEIE B 90% 0T, W5/ A 45 1 6 HE
H R LA AR FE) L 1 mmol/L 4H (1 mmol/L Met 4b
) .5 mmol/L 2H.(5 mmol/L Met 42 #E) . 10 mmol 25
(10 mmol/L Met 4b¥) . pLVX 4 (pLVX Ab3) .
pLVX-RAGE #H (pLVX-RAGE 4b3) .pLVX-RAGE+
Met 2 (pLVX-RAGE+10 mmol/L Met 4b31) .

1.2.2 CCK-8 54 & HApuEmr T 96 fLARH,
FFFL 5x10° NI, BEFLIIAN 200 pl 40 i 20, f3 2
W3 NESL. ¥FE 72h G, fERFLAHB NI 10 ul
CCK-8 R My, Ak SAE R 7R AR P E 1 he W H 4501
Ji » 7E 450 nm AR A FLIROG BE AR, LAVRAY
111t 44 5 7 0

1.2.3 Transwell 5236

1.23.1 TBEL G5B RR T E R L, 24
SHM IS FIE S LIRSS, 0.25%) Trypsin-
EDTA AL, H MR R . B
W GEBEWRE) B & Transwell /NEF] EEd, T
IINEE 10%f54 1375 1) =i DMEM 1 772 . 41 i
AR s B 7 1 A SRR N LN R =
2T 0 e B S FRI1E] 5, BUH Transwell /N5, FH 45 5
YA . Yot S TE B TSR, 4L
RN N 2 40 s, CAPEAL 4E T F2 e
1.2.3.2 12&21 B9 Transwell /N = 1 1 5Bk
PRI 5 PR AL HE 4 Matrigel i (B4R AR AL D , 4R
SV 2 AR B I R 1} 10%ml, K 40 i B 4 ol
T Transwell EZ 1, NEHHIA 600 ul &AH 10%/5
A= I3 () = DMEM B335 58 . 40 H e 55 7740 o %
3% 24 h J5, BUH Transwell /N3, JERRZ T 4% %
RHEREME S, A R et ot )5, fERMEE N
W FE 155 1 Matrigel IR BRERERIFE N N =1
YHMIE, CAVPAS A R 22 e 7D

1.2.4 Western blot 256 &5, B & A4 H &=
(1) RIPA ZARWE (A H 1 B 1) 7)ol 1 e 410 1)
FDFEZHE, ZHRIGEVK B E 30 min. 25, K
ZUEIAE 12 000 r/min | &0 10 ~ 15 min, Y4E E
TERAENE AR N T RS 825256 S AR 2
TF) FA) R P B — 350 ol ) BC A R P 3 58 1 s 77 ik
ITEAWRENE. WEERE AN 10%1) SDS-
PAGE #1771 %, H##%E| PVDF i€ .. 5% BSA-
PBST =i 1 h J5, 5—¥t (anti-RAGE. anti-E-
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cadherin. anti-Vimentin. anti-NOX4, JiiER B LL] N
1:1000)7E 4 CH H L% H GAPDH 1E NN S,
PBST ¥ e 3 YR, A% 10 min, 85 H HRP Frid
PP E I 1 he o, RAIMFERIGEER
1.2.5 £ 9% € 8 PCR (qRT-PCR)  4i il &2
RNA 8 F Trizol if7f42& X, £23d DNase b3 DL 2 Fr
F:HZH DNA V535, #li i sal h) & vt kAT
cDNA &% 5I¥FFIM Gene Bank %[5 31 H
Primer Express 2.0 24 it, B 5140 Lt RE
AW TR A B SERT E & PCR 7R R ALHE cDNA
BB SYBR Green I Jek}. bRl 51 R0 A% R
K, B NARFR N 20 pl. PCR SN 414 94 CAF
£ 2 min, 94 °C 105,60 C 155,72 °C 305, 3£ 40
TEIR, Vi dh 4 F T 50RO e etk o 93
M 1.5%BE IENESEIS kS fa, A 27 J7 ¥
%7 RAGE. NOX4. E-cadherin A1 Vimentin A%} 3
BT E R, ST AL 1,

12,6 BIEHRRNPSLE BALB/c # RSN 1A
77 1A, WAFEI S AR AE R TC B 26 1, IR B AR I 7 22
~ 24 C, BN 50%~ 60%, H45 T T K AR e
Taph. SIS FRIENE (LI SRR RS EEYE ),
BT s Stz e & M BB ST Hol R HED 5250 3))
YO B S IAC F R 0L 4 B A L UE (LTS 5
tzy-2021178) .

K it %% RAGE ) SGC7901-RAGE 41 fitl &
(5x10° ZHHD ¥ 782 15 9 J N RS AEIR AR Y, £ A5 A il 1)
P S B AR SRBENL 2 Met 1697 4RI IR A, %% 5
Ho Met 697 4B BEEEN 45T Met (250 mg »
kg'ed™), FFEE5 25 2 i S IRAHZA TR 0.9% 5
BRI . SEURZE R, DI BRAR SR 0 R A 27, A

# 1 Real-time PCR 3|4/%7%

Bl B SIS~ 3")
RAGE F: ACAGAAACCGGTGATGAAGGA
R: TGTCGTTTTCGCCACAGGAT
NOX4 F: CCAAGCAGGAGAACCAGGAGATT
R: AGAAGTTGAGGGCATTCACCAGAT
E-cadherin F: CACCACGTACAAGGGTCAGGT
R: CAGCTGTGAGGATGCCAGTT
Vimentin F: AAATGGCTCGTCACCTTCGT
R: AGAAATCCTGCTCTCCTCGC
GAPDH F: GCACCGTCAAGGCTGAGAAC

R: TGGTGAAGACGCCAGTGGA
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4% 2 I EEIE E 24 ho [E5E 5 B LLHEAT A
3, B S5 U) HEAT HE GY Il i 3 AR E )
Ki-67 ff)7€ik, Western blot £ l|%} RAGE/NOXs {5
SIS E A RIA .

1.3 4eit ik £ GraphPad Software #fFiE 47
Geit o, it EHUE U BAr i E TR, A
KH 5 Z 534, A 1A SR A Student’s ¢ f8 56 . P <
0.05 ZnZRA LI R .

2 R

2.1 Met X} B MGGE . R fEE
Met ¥ R 14 0 b 240 P 2% (%) 36 B e ) 42 255 BRI
HER SR, FHl2 5 F 10 mmol/L #ET,
Met o 4 i 34 5 1 4 SOR e o 3 WL =18 1A
FET o, %A 10 mmol/L ) Met #E4T Transwell 52
5. 10 mmol/L 4H4H TR AR 226 Sk T2 H
SHEZH () P < 0.05), W= 1B ~ C.

2.2 Met % BE4IIEH EMT 520 % Met ik
FE (38 hn, E-cadherin ) mRNA F18 /K F 2T+
&, Vimentin ) mRNA IR E/KFRE % B P
< 0.05), W =K 2.

2.3 Met Xf B4 RAGE. NOXs [I52m B
& Met W (3911, RAGE 1 NOX4 ) mRNA 145
HKFEEE FEP < 0.05, I =E 3,

2.4 Met X} RAGE i %1k BisAMig . 228, ¥
e He JJM EMT Hg2m]  pLVX-RAGE 2 41 fifd o
RAGE mRNA /K& T pLVX 41 (P < 0.05), WK
1A. pLVX-RAGE H4HMuIE 5\ iT# AR 2208 /1
F pLVX 4 (3 P < 0.05); pLVX-RAGE+Met 2 4]
B4 58 3L F5 A2 22 68 /11K T pLVX-RAGE 4.(3% P
< 0.05), .4 1B ~ D, pLVX-RAGE 4 E-cadherin
KT pLVX 4., Vimentin 7K 5T pLVX 2H (3
P < 0.05); pLVX-RAGE+Met 4 E-cadherin 7K~F
T pLVX-RAGE 4, ifi Vimentin /K% T pLVX-
RAGE #H(¥) P < 0.05), WL 1E.

2.5 HEHEREN Met HEERIGIT 28d )5,
iR A4 ARURN o 12 B A T REZH (3 P << 0.05), L
2A ~ B. Met 41 Ki-67 [H 5 52 FHE Xt 1
4, WK 2C ~ D, Met 4l RAGE fl NOX4 [jFRik
KX R4, WK 2E.
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3 g

B R E R R R R R 2 —, 50%
B R 5 A TERART 35%, RG] B e s S
LR 10%~ 20%"", SR 40 i & B 1R 28568 2
SR IR YT SR MO R R 2 R, R

5 e PR 2R R AL 2 Wi PR AT 8 RO K R
Met fAIE AT 2 BEREIRIG 0259, IT4 K
TR 22 R RIT U 3R W e AE 22 R A b B 0 o g
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FIAEAE ] . AT 20T FER ], Met £EHE R
B PRSP 5 e RE A R PR ARAT G, JE 2 AE B e
BB, Met B35 1B T RBE IO AEAFINY AR A A
IR, Met ACEEREMS 1] 5 e A0 ML 0 5 A1
5 A0 W (R IR ) TL-6 1753 B R AT EMT
PR I AT TS5 FROR R, Met 383 4101 1) 15 i 40
MR IE IER R AR RE T, SR EMT A2
RAGE & — M Z BARESEAE S 324K, el

A ST a B 25T a b C 400 a b
oL -
z 3 2157 = T =
2 = _ = 200
2 Y1 1.0 F N
m = 1 w2
O m jam]
é 1 b = o5 b 100
=00 | 00 .
= pLVX 4  pLVX-RAGE H pLVX #l  pLVX-RA pLVX-RAGE pLVX 4l pLVX-RA pLVX-RAGE
D 300 [ a b GE 4 +Met 4 GE 41 +Met 4
i 0 E
& 200 I 20 a_ b L pLVvX4l
= == § e = pLVX-RAGE 41
= T Z 15t | | T = PLVX-RAGE
& < a [ Mot 4
w 100 | Z 10 I b .—T—.llll o
E 1 1 == .= 1 1 1 1 1 1
Sl o= L]
fens . 1 1 T 1 1 1 1 1 1 1 1
= 1 1 —— 1 1 1 1 1 1 1 1
pLVX 4l  pLVX-RA pLVX-RAGE 00 [ 1] ]| HEEER
GE 4 +Met 70 ' E-cadherin Vimentin
T A RIS TR I I AT RAGE % e 380%: B 2 CCK-8 £l Met % SGC7901-RAGE #H ¥ /1 #1540 ; C.D ¥ Transwell £ il
ML F2 AR 2248 /1; E 29 RT-PCR 45l E-cadherin. Vimentin ff] mRNA 7K. 5 pLVX 4Lk, aP < 0.05; 5 pLVX-RAGE 4LH L, bP < 0.05
1 ZH XK RAGE i3k B 4358 B R K 1R 7288 73R E-cadherin. VimentinmRNA 7KF Eb 45
A 1500 | B 157
+ X2 a
= +~Met J5IT 4 ~
£ 1000 | 210 - - .
X |a i
o T =8 1 i
= s L PP e
iéT_ /¥ £ 05
= T =~ §
= A z
~ 0 p—/‘r L L 0.0
71421 28 ot HE 2 Met JAIT 41
C D 100 a
E
sr o B RAGE | v  —
= S 60 | 3 W
”\!i = NOX4 R |
” § 40
= _———
=2 5k GAPDH
o WA MetiayT4l
pagictiil Met J5774

e A IR AR 2 B MR AR)R & C %% 2R I 41 B B HE AR W Ki-67 [3RIE (x100.x200); D 2N Ki-67 P4 E 4t BN
Western blot #5115 538 4% & [ %1%, GAPDH fE N & . S5XtHBAHM L, aP < 0.05
2 Met $0ifil B A A K
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H5ZMEARL G, CIERUEM R H (AR W K A&
&K= (AGEs) . WiER/ ST BKEER Bl
(HMGBD J S100/85 %1 1% . XM EEH S
T 2P A PR BRI AR 4 0 9% 0 e B A R AR 28
R, WFREM, RAGE 5 HlASL: & )5, fGE
NOX, 5 &4 & 15 (ROS) KT, 2R s
Z RN AG S I, (R R A0 B B 5 R
T EMT 36865, 75 2 Fol g o, B0 38 AU
S5 E g B IR AU Y, RAGE Rk K
PR EFE . Wang E"HEAUESL, RAGE £ B4
L ERIE S BE ARG H VMG, b,
RAGE it e % 42 dn R4 b Bz 40 Mo A B b Bz 40 i 1)
EMT i#£ *Y. RAGE i#id PI3K/Akt A1 KRAS/
RAF-1 {55802, TA45 35 /1N I T s 200 A ) 38 5
et L EMT A% . AT FE45 R BoR, Met BE8 2%
it RAGE KH FEH) NOX4 FRik, HidFRIA
RAGE R 1% Met %} 1B e 40 MU G 58 1T 4% AR 28 [
EMT (R30I 7E ] . K, Met ] G id 4% RAGE/
NOXs 15 5 1@ B AN H] 5 J A KA . AR5
1A P B SIS T Met m] 04 B 4T AR AR K
1 Ki-67 Fik.

Zi LAk, Met 7T LLA$% RAGE/NOXs 15 5 id
P10 EMT #0552 2857 5% .
FIZMITE BT 7 I JER 28

PEETTIRAEER & SR HRAE R SCIS s )] T M R
it T SRR &80 WF AR 5 I SUB . S B SRR
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