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Abstract

Aim and Background: Helicobacter pylori is a Gram-negative and microaerophilic pathogen that can release
extracellular vesicles (EVs) containing proteins and different virulence factors. In addition to gastroduodenal diseases,
this bacterium also plays a role in extra-gastroduodenal diseases such as insulin resistance (IR). Epithelial-
mesenchymal transition (EMT) is considered a key process in the development of cancer, and several factors
contribute to the initiation of this process, but the exact role of insulin in the EMT process has not yet been elucidated.
This study aimed to investigate the effect of H. pylori-derived EVs on the induction of EMT in the insulin-resistant
HepG2 cell line.

Materials and Methods: Two clinical isolates of H. pylori were obtained from patients with gastritis and peptic
ulcer. Ultracentrifugation was used to extract H. pylori-derived EVs. In order to investigate the effect of EVs on the
induction of EMT in IR, the HepG2 cell line was used to establish the IR model. An RT-gPCR assay was performed
to evaluate the expression level of key genes involved in the EMT process, such as E-cadherin, snail, vimentin.
Results: The results of RT-gPCR showed that H. pylori-derived EVs can increase the expression of snail and
vimentin and decrease the expression of E-cadherin genes under IR conditions.

Conclusion: The results obtained from the present study showed that H. pylori-derived EVs are capable of inducing
the EMT process in the HepG2 cell line in addition to inducing hepatic IR.

Keywords: Helicobacter pylori, insulin resistance, epithelial-mesenchymal transition, HepG2 cells, E-cadherin

*Corresponding Author: Associate Professor, Director, Foodborne and Waterborne Diseases Research Center,
Research Institute for Gastroenterology and Liver Diseases, Shahid Beheshti University of Medical Sciences,
Tehran .

Emails: a.yadegar@sbmu.ac.ir


file:///C:/Users/Pajohesh-248/Downloads/a.yadegar@sbmu.ac.ir
http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

FSLeSle (Sl e gl ous uar (Jokuw 755 sla J350 59 ST (o) 2
@ polie HEPGZ Joluw 08 (595 3o Jlubin! (soudiil 3o JUiS! W1 4o (6 yokn
o g
Tl el T Folo sl Yy oSl 0350 Lyl ylie iy A A3

el el coodasl ol T olStils (ol 5 pole amly d Ko oo (5,5l 5 pole oSS ¢ sl Ca 09,5 )

ORI OIS it St (S 0uSLasly (ol Sam 095 .Y

ORI (St daped (S pale oA S ST slacs Lo 0aSiagly S 5 )5S slacs Lo Sliizs 35 e Y
O i e (S pole olRails iS5 (155 slas len oSy diE 5 O 5l aliie (slags b lihod 55 e

US>

DB sl JsSjs cunl ol as ong aie 0,5 595 S (Helicobacter pylori) ¢ sly “STaCle :Bun ¢ adblw
Syl y3 sare slo (5)lews podle (5 ,35L cpl akiws soaxie oy lew Jelse g o 1By (g9l a5 WS ol5T Jglu
Oy 5 g0l a1 8 G el o JLdiol WSl o ls (28 55 gl 40 Caglie aiile sore 3z, slo (5 e
JEsl o pdgedl 380 i b ol b Lol asylo ids ol g ol Eoro 5 odxin Julse a5 5g; o Ll 4y by
S LaSle 5l oas i Jokw z,5 sl JoSh5s Sl gy p addllas (pl Gun ol sais astive (el jem JLdi)
Al oo edguil 4y polie HEPG2 Jolus 00 jo el JLdin! Jlas! Wl jo (o)als

sdne 155 5 SueilS @ Mie Slilo Sl ool Cewss (g5he J1TaCle b g 93 5l aslllae (55 by 9 g
15559 Al sy Sz )5 gl Fl ferdy Ll gl bawgs 5L cnl Sl ead gl il la oS 59 0b eslin
2 gl Suaglia Joo (gl 4 Caaglie Ll 53 (cordilie JLbinl JUKl GG o (g5ho S STsCile sl 251>
JEst ol o s oS sl o5 ol olpe owyp Ca> RT-OPCR (505l 0l olow| HepG2  Jslu o3 (59,
. plil E-cadherin, snail, vimentin oygzces ool jom JLdis|

el @2 Canglio Ll 5 (syaly 5Lals 5l ot e sl J3S5 ool oL RT-OPCR ) Jool> gl ilaadly
A E-cadherin 5 olo ials g vimentin csnail sla o5 ol ioliél 4y 08

2 odle (sypho SSLeCle I Jol> sl 515 le J55iss ol lis ol addllas Sl onsl cawsy gl 15 S Aot
it HEPG2 Jslu 03, 10 souiilyem JLlio! Jlasl ol )b gl 4 jols s gudl Coaglie )]

E-cadherin 5 HepG2 slo Jolw «Jlbin] cowiilype JEl (pdoudl & Canglin (5,0kn ;SLsSla s guuds” 5lg

)‘| alsio LgLa:Lg)Lo.‘.g Olaass )5).0 o) 1 g 0 o

pole oBiils S g 5,165 (sla s low 0aSlinghy ol g lae
BUTERSTE RSV RV S5 8

a.yadegar@sbmu.ac.ir

VEYIY- 0 edl o &b
VEYOIVY i pdy Gyl


file:///E:/الهه/دفتر%20مجله%20پرند/شماره%2059/4/1404.5.16/a.yadegar@sbmu.ac.ir
file:///E:/الهه/دفتر%20مجله%20پرند/شماره%2059/4/1404.5.16/a.yadegar@sbmu.ac.ir
http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

o)

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

5o lgiee o5 Sl (alpd wdbioe bad o (g
a5 ("EMT) coitilye- Jldbinl Jlisl ol 3 oo pus
ABb She Sl ol pw S8ty 50 S anl S
EMT sy 50 335 jsbar Hlges! 2 Jloinlls Lol
a L ol d ol V0 9 V) cl suis pscioe
3 Sk WS o SIS 03 S 5 <8k bk
A7) 3l i 5 plail 5958 g (lb e S8yt
3l osly ABLeSde wims oo s 2 slaasllls
5 ol oSl ol (Rl L CagA 5 )b
sl el Juliglh slaySile 51 (S p ole els
b sl A5LaSlo Cogae .(VA-VY) 595 o EMT
Loy Sl Gk 5l Gkl ol i W
5usS glasbe 5 (oo T (slaJshe o by i
aile bl slaabauly pad o] cel b
bug blasgnglie 5 lbaligeS dagulgule
bhug 1) EMT auld 5 04l o0 odne slaJolo
EMT Jsb o (Y+) W5 oo qusy oen slosho
5 wisbioo laz sl slasb 51 Jlubinl sla sk
Cisiws aS] 5l e 5 WS e Sgii Bl Lol il ay
Sfkes wal o pfeia (gl lae
steslie b prles o Jlioar 5 a8 (oo Iy (soniilse
5 EMT a0l 3 ((YY 5 YY) 0gd oo ol ol
5y o 3 b HEPG2 alexr 31 Sl slaJsks
Jekl sl S ke pols cwws g Jobo (Saion
sl sl e ¥l 58 4 E-cadherin ale
59, S 58 5 Vimentin wile ceislie
sel Twist ¢ Slug Snail wile EMT  sacssall
oS ceol ool lis o Jb aalels (VY 5 YY) 09 oo
Syl ) 5y ol sly ASTaCle Cigie
I3 s Jos EMT olas o o 1, s,
SMAD 5 TGF- 4 lsi oo ba)] iy 5l 45 a5 oo
L s 5555 mdsilio wss L EMT (V) 5,5 oLl
2 Nl SdsSIS dampl o5 Sl
Ao sl aaly pd Selie slasles
Wed oo el EMT Lwgs &5 Sdglie slag;
5 (GLUT3) ¥ 5565 B slags 4 Olyess
or b (V) 55 o)lal (GLS1) 1V jLeslisls

* Epithelial-Mesenchymal Transition

doddlo —)

(siiep S O3l S sty STeSle
wibise (b8 SS S5L gyl o g 5lg e sl
Olscay Slao- eg800 5 Slao- glas slael, (V)
w85 s 655l JUl slael (5 Jaine
Coraz 3 oo 090 (bl LI AY) wigd e
a5 Wt Mo (5y5ly SULsCde Cisis 4 Gl
Lig S ol (1) aile so Bl Codleysuy 1,287
Oige)lS Olyeds WHO) Gl ol glojls
Oleyd Jdo s @ il oas goda b | DS
Sk Sl olle glacugyl 5l cgie ol
Nl oo usly SLeCde (F) 09500 el
) ol Gemes odne slag e pogdle
odns 3l 5 Gl len olwl jo by g cose
Cald (Mt iz oS s Sl ST ozmen
it slacs low ((IR) gu] 4 Conglie ¥ o5
V=0) sl axsls i el)T

oSl nlo wiles oly LTCo
L (EVS) Jsho ols sladsSsy cosl ol
Sol> a5 a5 ol5T el Yoo B Y sga sl ;lu]
3 e lislort slagiSTh SIS slaseed
5 sy, MacA LagA (154,95 ale>
sl A s 8wl 6,5 il slaag
Gl esgdl Bl o3 yo Al es a9 5
ansls 2 Jsho bl s wish e il Cighs
Jasl Gy osly Tsle Ly aslge 5
ad,S 54 gbie Jshe 4 ol len loysst
Sl s Gk sl wlgiee 0395k Gl (Ve 9 1) wigd
319058 S ] cge g wili S 4 ) 095
e C-JUN/MIR-203/30C83 S LS o 3,0
OY 9 V)) 005 sdgudl Cooglin il 4

L S5 bl gl & Cuagli
2 S8 Qi warg by o)l ol da s DLl
Sl adg 58 er S8l (IS laasale
i elgedl 35kas 43 S bl b o5
a4 Cwglie L oS aadgadlole ((VY) 04l co

' Helicobacter Pylori
% Insulin Resistance
* Extracellular Vesicles


http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

OY

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

(New Brunswick Scientific, <nnova® CO-170)
sldgpl Cogr o o olulid wiad 4SSl USA
plsl 5 (qsSwsSoe sn b sly ATLsSle
2 Sete Sl Jeld o plendsn slaces
Ohsy ez g Sleygl g VB GlawsT glacas

(Y3) ab sl PCR

93 DNA zl 5wl -Y-Y

slalS I (o5 DNA - (adss e
QlAamp DNA Mini Kit oS 5l (g,sly ,5STeSlo
&S i el jgiws 3.l (QIAGEN, Hilden, Germany)
)‘ oolaiwl L DNA cuasS o oolanul o&)’L..:
NanoDrop® ND-1000 (Thermo Fisher ,iog:dg Sl
sbages e85 13 Jbjls,ee Scientific, USA)
(Y 4 (5,0 -Y+C slos o snisz] i DNA

HlsSls 2565k Gy oy y Y-
S9ke

26 o sl,g351 PCR s, 3l colizza L
Sacily CAA slag Al 3| sl STels
ice 5iceAl sla)j 5 SabA babA2 (m 4s)vacA LI
Sy San YO o> ,3 PCR Sy ol oy A2
Taq DNA Polymerase Master Mix g, Se Ve (g5l>
yids e +/0 RED (Ampligon, Odense, Denmark)
5 Joyel sebaii g shaie O 1l Koo VY el 52 5
(Eppendorf, JJSiluge 5 .ol ploxl $SIIDNA g S ¥
A oolaiwl Sl bl (gl Hamburg, Germany)
lp ooliiulsyge aistlSeisSl slalg V- oo
a3 e ol | 6538k ool (2l low 955

el 5 el 4y Caglie wilize (sladallas
(YF

s aodS ghadlas aSl 4 a5 b
Sl gla Pusl 590 0 1) ysle 50Kl
sl Wl peizman g Gelgudl 4 Cwglie ezmen
Gly pol Adllae ,o g,emll wilosls slis EMT
AleSCls Joloz > Gladsoye S Lol
pslio HEPG2 Jsl 55, y0 EMT il ,o (s,sly
03,5 (e Ol &

o 59, g Slgo Y
Soky FTbaSds da g Ay -Y-)
SSTsSeln il g 33 asllle ol 53
(BY-1: copywls & M ol Sl oadloz (5580
saxe o>; 9 CagA’, vacA siml, sabA’, babA2")
51 (OC824: cagA”, vacA slm2, sabA’, babA2")
SuSingsy 5 sy SiSLaCle (i olSal]
St (Shppole oy (ST s 3155 slacs Lo
ssbas (VA 5 YY) ad s olnl olpd o sidee
BT Sy glacely g5y p bage @ods
a0 V¢ (g9l> a5 (Merck, Darmstadt, Germany)
Lyds 05 2oy ¥ (FCS) oS iz oy
reSan k) 5SligheseS R JoSe s
2 eS8k ¥ GelesSSs i) o p S (e 100
SKIrrow) (i ;o p S e N menges s 9 5
50 S ke YIO) B s il ¢ (UK Quelab
Vo g ) Judg g Se bl pivoss g oS (il
CO;z ,5isSSl 4o 59, - Sawas (N2 ZAD 4 CO;

PCR slo yos !y (g3 gl 5395l g —) Jgur

. slod
Gan (Fed’y Iy o 85101 (p) | o
o) S S (O) Jgaxo 6 &
on | P AATACACCAACGCCTCCAAG oy .. o
9 R: TTGTTGCCGCTTTTGCTCTC

F: CAATCTGTCCAATCAAGCGAG
vacAml/mz | o <o GTCAAAATAATTCCAAGG by by./7fo NRY

F: ATGGAAATACAACAAACACAC
VacA SIS | o 1GCTTGAATGCGCCAAAC by VOVA? RY

) F TATTTCTGGAACTTGCGCAACCTGAT

IceAl | R GGCCTACAACCGCATGGATAT bA A7 NRY

) F- CGGCTGTAGGCACTAAAGCTA
ICeAZ | R TCAATCCTATGTGAAACAATGATCGTT bA 7oA Y



http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

oY

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

F. CCAAACGAAACAAAAAGCGT

babAZ | . GCTTGTGTAAAAGCCGTCGT oy ™A v
F TTTTTGTCAGCTACGCGTTC

sabA R: ACCGAAGTGATAACGGCTTG bo oA AR

oSy S 3l ookl b g S 51 gleo o auilecs,g
nolai (Carl Zeiss, Oberkohen, Germany) o |38 g 2SJl

(VF) 205 od sply ASLsSle Joboz )l slosSe s
HepG2 Jolw 80, s -Y-¢

Jsho il 3 HEPG2 oS by Jsko 8,

Lo o HEPG2 slo Jolo 0l angs olpl Hemwl gl

Goipopé  dialomd FBS  /)- L DMEM

om0 ¢ (Gibco™/Invitrogen, Carlsbad, CA, USA)

b o yineil HeibsSil 0 YY'C slod 107 yraslogiy il
Ll eols cusS CO, 70 69l>

ok Glooui; i ~Y-¥

T e P ¥ PR IS TS
ooliciul b HEPG2 sla Jsko Slooss) p s y9bo ,25Laula
S i Joallygiws 3o (Sigma-Aldrich, USA) c.s
w515 L HEPG2 sl ol ol ploxil MTT s conijl
S Gl 48 glacals See o Salx o Joba 1x) -8
Veo) w058 Joboz 5 sladsSiss b ol e 5
Ja)‘).w o ().‘.JLAM » ,a)fj)im YYIO YO b e 9
MTT &5, .wad 435Sl el YF ety Y o sniyle
Sl Ceels F ey YYC slos o g adlsl lacSals> 4
S ilsmJtoss ool b ohleys slogl
J> Salr e gl 4 e See Voo 2dile L (DMSO)
B bawgs jagli OV zsesb ;o 5,58 (JBo 5 sl
(YY) ol 5 S o3lail jou -1Vl

o gannd| Cenglio Joo slI-Y-A
gadlas o oaiily Jodlligiws 4 azg L
skl ol b (605 gl Canglin Jao (L3
HepG2 slo Jolw wod> jsbay (YA) ai slx| HepG2
DMEM (BioSera Co., laxs ;o sl 47 culyg Soe 4o
® cbedil LFBS 05y ol 35515 L Cholet, France)
) dse XY Y T e Y )
(Capricorn Co., Germany) gluil ydgudl cuS 5o Jolxe
Al ool S celw Y Goeds cadly bld e

FlSls Jelwz)ls ladsjs pauss -Y-F
Sosky

bk el Jleg s sladsSs
Gllas Josllygios  Bob Geeismlol gl 5 eslind
aod> jebay (YY) wi zlzl oK 4 Sadeghloo
(Merck, Darmstadt, &l BHI e 4 g iSL
VY Sowedy g wals mali FCS /Y- g4l> Germany)
b o 4950l 1o ,5ed ,8leSal j0 oadle laalyd po sl
59 50 2Lk EiS graibag aem), V42 ODeoo
FC Ll 3 Lb aw glp adde Y Soedy Veeeexg
gl 93,5 Bio (5,5l i5ToCla bl b 0 oy il
VY g iegSee +IFO DIS slaild 5l eslind b g,
(Nantong FilterBio® Membrane Co., Ltd, g,
ad ks oaile 3L slo sk o o 3l sl China)
(Model L5-50  5gui bl 2l Caos ou 2ld Jglona
¥ C sles s Ultracentrifuge, Beckman, USA)
S9uy yiilo 5l e 28,8 18 Cel ¥ o aedy Yoo e e xg
(PBS) phosphate-buffered saline Jgloxo . g, S0 Yoo
odlitulsyge (Jobo gmy 0233, lp OHT) Joy
Pl Cuz ol padss Jsloz )l ladsSayy w25 )18
clile wad 6w A C o sles o sam sl b
b sly Shele I oadglmed slodsSiss (eSsn
(Parstous, Mashhad, Iran) :,.&5g s ioriow CoS 51 oolaul
Seiey Sleixe b e bicinchoninic acid (BCA)
hoeslial b oSkl Jobe s sladsSess
W 5 5 el STk Mg Josgaiis
oby swlosS (550l S5, b g oaislax (SDS-PAGE) ao)o
(YO) Xwu0,5 oowline b

0 IS5 (Hg N DgSwg S —Y-0
sy Bl g gigdsdyee (bl sl
o i PBS Usbre S sidySes Vo (shog s
ODS b oadosls il qus Al Sy (53, p OOl
B e Bio g ypmmibisSSl 4883 ¥ 5| g s il
s b ol L3 7Y bl by sy g eme


http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

of

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

Sy sl s j9 b sl jlesd (gl Caaglie Jo
S (g 2

RT-gPCR gCcDNA jcuw RNA gjlulas —Y-1e
5 oozl L HEpG2 (sl Jobw 51 JS RNA 2l e
S o Joalljgiws 5ubo (Parstous Co., Mashhad, Iran) <.oS
oo gl oy Lawgs RNA ogls s ploxl ol
(Parstous Co., Mashhad, c.S™ ;1 solazwl L CDNA co-lus o
RT- STy ol sl oaijl &8 0o slosal, wluly Iran)
Y. <l > ;o Rotor-Gene® Q oliws dlewgas PCR
SYBR (Sn s sy Sen Vo Jols 45 a2 gl 2y Seo
Y ROX s green (Ampligon, Odense, Denmark)
IO 5 ks b g ke o iy See VCDNA 1s S

Sy ol whw (V Jso2) 092 peuln o 5l 2y S
-actin 5 .0d , 288 el ool b asdllaes
) e (S PRP) )30

oS ookl bl jo odile Bl SS e e
b (DeltaDarman Part Co., Tehran, Iran) ;S5 o
A (g S oslail saiile &S i el gws

Lo 59 Almwgar HepG2 sl Jsbw Hlowi -¥-4
Sosby ATl e Jebwg >
S easgiie slodsSazs b mn slp
lodshe (el Cwslie W gy STl
ssbile bulboos glls % culsSee o HepG2
B dee g Yoo glordile [ o sSs)e dich ool S
Sl Salx a4 T de jo 5950l VVID YO
VE 5l e i a8l FBS (s oyl 5555 L DMEM
e CO; 70 wsbye heail 1 gmilesid] cele
I G &S slealy Bk (Jobe S5 Buile S

Cwglin (59, » JsS5s S b3l sly b (5,50l

05 oozl (s S lgieas 3 HEPG2 sla Jskor oy 355l5 b pan o glis g
RT-QPCR (sl yo! 5 (g0 3ol 9isSdl JIgi =Y Jgux
SBud (o (Vb)) g (bp) Jgpamo 535l | aww
Bactin | - COGTAGGGTAAATCAGTAAGAGGT Y51 0
R: GCATCGTATCACAGCAGGTT
.| R TGCTCTTGCTGTTTCTTCGG
E-cadherin | o c11cTCCGCCTCCTTCTTC YA )
_— F: CACTATGCCGCGCTCTTTC . 0
R: TCCTGGAAGGTAAACTCTGGAT
vimentin | F: CCAGGCAAAGCAGGAGTC s N
R: CGAAGGTGACGAGCCATT
Lo oadglml slodssy Ssn  Jlsn obeT ks —Y-1

Jlisds 28,8 3 sy ydy90 VY. SDS-PAGE 5 oolicl
Sostis  seSan hlon bl (sl
soslS VYooV e s3gume (sl ST5TaKulo 3l odds e
UK TEM GgSang Sae sl (A S5y wisks oyl |,
oo e Vs olid (glosloghs b 1, boJsSass 55

(C 4B~ Jsi3)

oo s i —Y-Y
la oS g calidre slaclale L HEPG2 slo ok Jlos
5 (AY JS_5) OCB24 slaygos 5,5y 5TCle Jobo

U G e 13 £ 55,500 VIO YO b+ ) (B-Y ) BY-1
Yoo gheo Glackale o ldcaly Jobo uileossy g b gime

GraphPad Prism l3éls 5 lawg (g bl Jlosigas o
Om® glp .l el (Inc., San Diego, CA, USA) A &
oy Jalos 5 ool b baools dnog 5 e (s lel (5 olins

)3 Jlosiga 26 3,90 DUNNELt 0051 5 (ANOVA) a8 LS,
(:Shee 3l (gllaz) SEM £ . 5ibo & jge0a; baools 28 5
SN T N Db B e el
##p< JoN gD oD e g P <o) TS

Dl 418 5 s 0 folize yols L gl

AR

G290 39 (o 9 3 (Slgmmixo g )Ll — Y'Y
Susby 2 TleCdd 3l ool Gidne Jolwi )l


http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

(AY
Ad
F 3
— § Lod H
é o
0
R R e U
R & &S
() Concentration of EVs (ug/mi)
z
;
g
&F P F P
Q&f & & & & ‘_A
Concentration sf EVs (ug'mi)

NCMBJ, volume & issue, 15/59, July 2025-1 ¥+ ¥ ;liasls VOB o)les 50,98 ¢ JsUg0 — Jolor (6595555 g0 sloo; dnlilad
Research Article- _:»gs allis

Seossy SalS sl az g5 B jsboar 5l s )55 S0e
(P eleN g T p<fee ) as HepG2 gl Jol

SDS-PAGE 7Y 31 ssliial b a 53y (satin s cslsime 5061 (A) ol o5haClo 3l o siie Joboz o sla JsSess oS35 ) S
5o 03 Sl oad 0l (i i Cuons gl Lasgs (0sloshS ) (JSUge o bl sl suslasS ($5eel S b oanlive s 5
a5 amo o ol 1y bl (69,5 Ui coadlaz sl Jssose 5l TEM gl (B) 5 oysdloghS VYooY e Bogase yo oadzlpunl sla JsSs5s

e 5y el 5 ST sl asle Soll 655 0 5l s e

slodsle Gleowsy 5 (B jlage) BY-1 5 (A jloged) OCB24 slodsg gply s5Tsdo 3l ondr it slasSos slail ooyl =Y U5
Sdshe 4 ol YF ety Gididhoo 2 o5 5,5 VYIO YO B0 Ve 5 Yo o) b JsSsjs 5l sl polia MTT g, 5l eslicel L HepG2
Pl aals 51 Jobo Gloosss (2ol oz BB psboar sl shos 5 059,500 Yoo g ) slacale 5o e 555 .o aslol HEpG2
laosls .o bl DUNNEE s (5051 s 5 (ANOVA) @ LSy il ly 50UT 51 osliceal b g,b] Jeloigagyms (P < o/e) 5 <

ol oy a1 Jius iolesT ans JBlas 51 SEM) (1Sl o jlailin] sllas £ (1 55kes lgicas


http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

oF

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

Jo=5939 Mgy HepG2 o Jobw jlowi —V-F Laolw 30 Sulgil Cenglio Joro SUII-F-¥

sy FgSds Jokw )5 s . HepG2
sladobe (g Cunglia Joo slml ol

S sloclale oime j0 celo Y osa HepG2
S 8 Gl Jse 0617 B N (g
e - q . V- e
Sl ke (ondandl il Joe OXTVe clile o
Jsbe Koo Ojle 4 w0y Osﬁlﬁk—élg e )5 (i
80 zoedsb 1o 1) S5 Lz Glie (2 7S HepG2
Sedndl Cunglan At lgieas a5 oy lid gl

Szl 0+, 555 (6)9 Lz pw)p
o550 b o lows HEPG2 (sl ok 45 sl s
2 PSS 00 Chle S (gly TeSe 3l i
Joe b aslie o0 1) }5915374*&)15;‘4’5%
Odgedl fd p Jge O3V e 2dale o pudgudl Caeglie
PB L ooz B sladsSass cnlple isls (las
BY JS5) aied palgm] 4y Cenglio i) 4,

A ) ad azs Lo
(A) (B)
120 =
g £ 120 [ = |
?.' E R — ol
= 100 s 100 ‘ .
c 8 : @ : : P .
: 5e ] S A
< * > - s 60 Noie — | + 3
Z @ P : < == ] = 1
: — T H R oo
Z @ 2 o 2 2
; g
Z 0 C 0 =
H S D
g S & LSS SRS
0 e - - ¢ 2 F G
Q Q S 2 +\“ \\‘V’ AN QO & \\“'. \Q’ N\ Qr@
e ':‘ & f\ ‘:*\ ‘:+\ st: @‘ CS\' CQ > ar A‘\ g é' i'\ .‘,'\
¢ : ¥ FOOFF STl 8e
Insalin cosceatration (mol'L) S @ ¢ < Ad AR

codses! il p Jse XV cdale s HEPG2 slaole p (i 52 Jge OX) 70 b OXY %) gl Giliee slacdale 1 (A) - s

S5LeSdo sla JsSs 5 cilize glacdile 51 (B) .aib oo cdgumidl 4 Canglio dlads sasmsyylic a5 cawl 5L bass 40 osile b 95 l5me
slaJssss HEPG2 oo o (cdgus! canglin Wl (il e » p59,50e Yoo b AY/D) BY-1 3 OC824 loagw (5,5l
8, Sy il ylg 5IUT 51 oolisnl b (g lel Judowigan jo ol Crdgudl 4 Canglin Ll el i a8, 00 cllile o Jolug 1>
Sibesl 4w JBlas> 51 SEM) Sl o jJaslinl glas £ Sile lgieas lools .o plosl DUNNEE  ins (yg05] e 3 (ANOVA)

*okkk

S g lsline ol lis sl P < Y man TP < eV TP < ) P ) TP 0 ol o ) s

VP
Cnd (S guns] Cnglie dlai) 2 Lo 10 0,55 o E- gvimentin snail gl—ayj—w o -¥'-0
ssbar loiole GRlPl eaiiles A @ 9 gl pilicos HepG2 sl Jsku 4o cadherin
R I R DR N PPN N sty Alede Jolu B o sSs j9
oads e sl ol ,o Vimentin 4 snail sla 5L Foloz b cloUsSiss S oy St
3 595w 00 2bale s Jolag )l sladsSuss b ol e s slagiole mhw wssly ,5LaCule
Oelsel boadyles ladobe 4 o i e 85 jsbled A eees HEPG2 slaJskes ,o EMT
Sladshjs slochle plu aiils g loliee 15 5 snail slasoky conl snd osls las F USs o
booadyles dged b (g)loline B Jolog > Cooglie daii o HepG2 slaJokw o vimentin
dhss o E-cadherin 50le il g Bges 4 Comd Gid p Jse OX) B g
 Cond G p Jge 00107 gl Cuaglie 5 TP < 1)) il g boliee il snis les
(P < olo0) cadls s lobins 2alS oni Loy diges SUsKss b oadloss ool jo (P < /-0
lodsSiy boeadjled sladshe o (nl jogdle 0 el 5 osly LUleCde  Jskuz,ls


http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 |

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

Bses b s oline BT ol sloJ5Sess
N (e gl b 0 Lo

2 e 0 2590 00 cdale o Joluz >
S0lS el b oadlas sladsle b dlis

slabl Ll .(p <

e0) el g ol

teet N
(A) - (B)
2 .

1
i

/ s / J‘ i b > ;‘

7 4-

4 Sileele” Ll e’

o & < a” & 6‘ > >

- -&:‘0‘.0‘.&50 &° ‘.’\. ‘_‘:‘9

Laprossons el

E-cadherin yvimentin (B) snail (A) slecjole maw o celw Y 5| s (o5 Lo ,5TaKule Jglar Lo Lo JoSo39 151 -F S5
ool Jlowigay 1o .0 ool g o 45 Jgieas f-ACHN 5 5l RT-GPCR 031 dlwga s HEPG2 sl Jslos s EMT ozl 0 (C)
ool o Jaitiud (gllas £ L Silie lgieas Laosls .o Lzl DUNNEY b cyg0j] s (ANOVA) a8 bsy il s 3JUT 5l sslaimal b

P B iman g P <l g P

‘ [SE ‘ C)l"’ 6[.&16)L‘MJ al;ul )9 0d=o Lng(_g)LA...a
G 3 el 4 Saeglie g Sglie pjoin alex
ald 50 (FY) cunl a8 )8 (18 axgin,50 Jlaws 400
& k! Gl sbe jo a5 Sla sy Jlisay EMT
Sy }YBK readnlie g CrJW‘ S ‘“’*’«5“
SeS 4 )°l3 Soske ffb}ﬂ“’ CagA Oegpn &S
L (FY) 098 o0 odme 50 25 0085 Coled 0 9 EMT
ASlsSde Joloz )5 slosSiyy sl 4 azg
wlgiee 5 aiten CagA 5905l ol oslo
wome Jllinl sloJske 5 EMT  anli s Yl

sals oyl

Wil asly 28 edee Gl Coles )0 5 (25908
HepG2 slaskw 13 EMT 5 o oSt j9 cnl om bLS)|
58 el 48,55 3 (s 2390 09 ST el gl & pglie
St sbedsis ewn Sl s adllae
5 SDSPAGE j solitwl U coply ,iShoSilo
S5 Jilgy & 4 astie b swlesS (550l

VTP

S ooy a3l Ji e (ol oil a4 Jla > 5 SEM)

S adF L opos oline 3l olis gl P < s

o —¥f
AU Jdse sly LeSde Sighe

Wlgs oo 3510 oane Juliol Glasbo o5 295 BB
EMT (Y+) ail azsls EMT anl o losll i
e sl b ko anlp S lgea
oz 3l alidee Su3elgly Lulyd o Jlbig! sl sbe
ladls Jsb 50 (F2) oo i oyudemdl 4 Caoglie
b b o lon LU pad (asiin gl andds
ge Slod i Dlidon by 5 el gl 4 Zuoglite
Sl Ol 55 (gl Cuoglie (6)9mme A g 4388
el L opdgal & awgus.g BL5 | oplogz gl ol oad
35S JalS gboay o)l cilihe

bgall i (godxie wrled sl sl Jls o (FY)
b ol ASLeSde 5l i Jshag )l sladsSa sy
() Can| oo)S Az ‘é.l}lw LgL‘bM‘)S Jaduu )
ole &Sl sy (sl S ULsSle 0j9

Cal 00 o0l - u


http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

O A

NCMBYJ, volume & issue, 15/59, July 2025-1 - f - Liwals VOO o)las 5 0,50 IS0 — ok (5395 0m sloo;b aslibas
Research Article- _iag3 4l

Sl sy a5 Wals las il Kes ¢ Bolori s,
@ 8 sl BLsCle 5l eadglzl Jslor >
E- o0k u2els g vimentin « snail slacysols iols!
o ol Heizmen Wisg LX-2 Jslu 8, o cadherin
9o el yo eadly cpl calil oy ol dalllas b gunen
s (5 Jlad Joay Wil oo il (g0.5 sl 83,
5 B sbgsole pas o as ML’TGF-B/SMAD
adyle yuis LX-2 g HepG2 (_gﬁl.w slros, WEMT sl 8

(F2 5 FA)

S S5 Ao -0
sky LSl ) aangiie slosSss
HepG2 Jslw 83, o codgudl Cuglio Wl el (ol ls
g vimentin «snail slacys0 ke mal38 b owlys co 9 disns
85, cpl ;9 EMT awld o E-cadherin 50le ialS
ol oo Lo 535 cnl R ol bl o Joks
Odgdl 4y plas HEPG2 (slo Joko ;o EMT ail 8 slall

S wlbisde -
o518
‘55‘0)45 9 )Xm.’ -y

Sy olfislejl (LSS AL oty
baSiiaghy ,o &dlg ! 9 13 5l alatie slos lows Slado
Sted (Shppole oBals S g B)lS slacs e

@}L\»‘ ol)—l olKiils cS“’L“"‘"“w"’) 05; e § S
A g0 25 Al ol SMiipsle 2l

&L (2,5 A

S,lad 09>y il (o)l aiyle o el B aiy s

O s 99 e -4

e g Judow (gt Slee i gl el
u‘“‘)’ﬁ 9 uu)li: UL)LO.@ 43‘5).3_ e u»)li.: 9 > ool

64.’JUGA ‘5>‘)Jo I)lfs)lﬁ wL.C ‘5~JL: o)sL&.;.a Z‘5§OL~4

Al oled Gialpg 9 (55 g o odls pds 5 Judoxs

oS aib oo Gedlogls VYoV Al o b JeSS 5
byl og oLKes 5 Ahmed ddlas dxcs b alie
STl Sl eabgiie slasSeyy o wols ol
Bl 5 4 oy oslgkS YOND: L o sl
(Y0) casls J,3 pol> dalllas o odeliawsas (=9
2 S chle (pwyp 5l G asllae cl o
5 o giie slaJsSag b oo las HEPG2 (slo Jolos
3 HEpG2 slaJolo b ol dslin 5 (g)5lo ,5TsCila
dsSeiy ol 45 b amie (s Cenglis Jao
HepG2 Jolu 85, o0 sodaudl Cuglae Wl & o8
31 oSen 5 ZNOU dalllas b geods gl ol s
ladgw a5 wisls las 5555 cble wyp b oS
ColilB glls HepG2 sla Jsbu o (o,sly ,i5TsClo
fallas ) Cpizman (V1) wied cidged] Caogliie (Sl
Cud plxl 51w o) 9 Chen lawg (6,50
3 (HOMA-IR) Ssbiugioss Joo (s, el
oS sl s by iSTpCle ishe & Wi ohlon
G gl Cosslie slaml j5 ceul o8 625 ]
wls ol ddllas b5 5b «olpls (B) waly anals
ASLsde 5l eangiie sladsSusy 8,5 am ol
asles wilgioe 3SL Sl @i Ol osde
il e cidsmdl Caaglin S o (oyalo 5TaCle
Gl sie a5 ol eoly lis Lol dslllae o
3ok I b sl sy iSLaCle Sl )5
E- ok oels piomes g vimentin snail  sls
o HepG2  Jokw 65, ,0 EMT aul o cadherin
5 Chang slaasly L alie mls ol oxsl assls
ool STl slasyses wols Gl o 5 i Ko
E- oo sxels g vimentin snail slayyiole meliél b
Kogy EMT slall &y 08 AGS  Jglu 65, ,o cadherin
olid il Kan o Sougleri Koo dslllas Sy (FF)
@ 08 (gply SITaCile Cuto CAGA (sladsgus oS il
5 4Ssy) 4 axg b aea AGS Jsbu &3, 0 EMT Ll
Saagw leadzl Sl Gl sy 5 pol ddlls
Cude CA0A slodygu sy oo iy wisg Cuie CAgA
Oeze Kyl EMT anl g sl o icuds i
5 snail glacioks 45 ol las e oyl dellas b
Solw 83, W EMT o 3o slayys olsee 4 vimentin
83, ;5 yolo dalllae gl allios a5 2l iyl53 AGS
See cales ol (F0) 5g HEPG2  Jsko
o 33 TOF-B Lawsgy EMT wiyld o Jled doay o
Galllas o (FV 5 F8) asl AGS 5 HepG2 Jsb 53, 5


http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

o4

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

&l -V
1. Baj J, Forma A, Sitarz M, Portincasa P, Garruti G, Krasowska D, et al. Helicobacter pylori virulence factors—
mechanisms of bacterial pathogenicity in the gastric microenvironment. Cells. 2020;10(1):27.

2. Malfertheiner P, Camargo MC, EI-Omar E, Liou J-M, Peek R, Schulz C, et al. Helicobacter pylori infection.

Nature reviews Disease primers. 2023;9(1):19.

3. Shirani M, Pakzad R, Haddadi MH, Akrami S, Asadi A, Kazemian H, et al. The global prevalence of gastric
cancer in Helicobacter pylori-infected individuals: a systematic review and meta-analysis. BMC Infectious

Diseases. 2023;23(1):543.
4. Stefano K, Marco M, Federica G, Laura B, Barbara B, Gioacchino L, et al. Helicobacter pylori, transmission
routes and recurrence of infection: state of the art. Acta Bio Medica: Atenei Parmensis. 2018;89(Suppl 8):72.

5. Chen L-W, Chien C-Y, Yang K-J, Kuo S-F, Chen C-H, Chien R-N. Helicobacter pylori infection increases
insulin resistance and metabolic syndrome in residents younger than 50 years old: a community-based study.

PloS one. 2015;10(5):e0128671.

6. Qiang L, HuJ, Tian M, Li Y, Ren C, Deng Y, et al. Extracellular vesicles from helicobacter pylori-infected cells
and helicobacter pylori outer membrane vesicles in atherosclerosis. Helicobacter. 2022;27(2):e128.vY

7. Doulberis M, Papaefthymiou A, Kountouras J. Special Issue “Extragastric Disorders of Helicobacter pylori
Infection: From Diagnosis to Treatment”. MDPI; 2023. p. 677.

8. Choi H-I, Choi J-P, Seo J, Kim BJ, Rho M, Han JK, et al. Helicobacter pylori-derived extracellular vesicles
increased in the gastric juices of gastric adenocarcinoma patients and induced inflammation mainly via specific

targeting of gastric epithelial cells. Experimental & Molecular Medicine. 2017;49(5):e330-¢.

9. LiY, Cao H, Qiu D ,Wwang N, Wang Y, Wen T, et al. The proteomics analysis of extracellular vesicles revealed
the possible function of heat shock protein 60 in Helicobacter pylori infection. Cancer Cell International.
2023;23(1):272.

10. Gonzéalez MF, Diaz P, Sandoval-Borquez A, Herrera D, Quest AF. Helicobacter pylori outer membrane vesicles
and extracellular vesicles from Helicobacter pylori-infected cells in gastric disease development. International
Journal of Molecular Sciences. 2021;22(9):4823.

11. Abo-Amer YE-E, Sabal A, Ahmed R, Hasan NFE, Refaie R, Mostafa SM, et al. Relationship between
Helicobacter pylori infection and nonalcoholic fatty liver disease (NAFLD) in a developing country: a cross-

sectional study. Diabetes, Metabolic Syndrome and Obesity. 2020:619-25.

12. Taylor N, Fox J, Yan L. In-vitro hepatotoxic factor in Helicobacter hepaticus, H. pylori and other Helicobacter
species. Journal of medical microbiology. 1995;42(1):48-52.

13.Zhou X, Liu W, Gu M, Zhou H, Zhang G. Helicobacter pylori infection causes hepatic insulin resistance by the
c-Jun/miR-203/SOCS3 signaling pathway. Journal of gastroenterology. 2015;50:1027-40.

14. Rodriguez-Monterrosas C, Diaz-Aragon R, Leal-Orta E, Cortes-Reynosa P, Perez Salazar E. Insulin induces an
EMT-like process in mammary epithelial cells MCF10A. Journal of cellular biochemistry. 2018;119(5):4061-

71.

15.Shanik MH, Xu Y, Skrha J, Dankner R, Zick Y, Roth J. Insulin resistance and hyperinsulinemia: is
hyperinsulinemia the cart or the horse? Diabetes care. 2008;31(Supplement_2):5262-S8.

16. Barriere G, Fici P, Gallerani G, Fabbri F, Rigaud M. Epithelial mesenchymal transition: a double-edged sword.
Clinical and translational medicine. 2015;4:1-6.

17.Eddin TMJ, Nasr SM, Gupta I, Zayed H, Al Moustafa A-E. Helicobacter pylori and epithelial mesenchymal
transition in human gastric cancers: An update of the literature. Heliyon. 2023.

18.0uyang VY, Liu G, Xu W, Yang Z, Li N, Xie C, et al. Helicobacter pylori induces epithelial -mesenchymal
transition in gastric carcinogenesis via the AKT/GSK3p signaling pathway. Oncology Letters. 2021;21(2):1 -

19. Besséde E, Staedel C, Acufia Amador L, Nguyen P, Chambonnier L, Hatakeyama M, et al. Helicobacter pylori
generates cells with cancer stem cell properties via epithelial-mesenchymal transition-like changes. Oncogene.

2014;33(32):4123-31.


http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

20.Baj J, Korona-Glowniak I, Forma A, Maani A, Sitarz E, Rahnama-Hezavah M, et al. Mechanisms of the
epithelial-mesenchymal transition and tumor microenvironment in Helicobacter pylori-induced gastric cancer.

Cells. 2020;9(4):1055.

21.Choi YJ, Kim N, Chang H, Lee HS, Park SM, Park JH, et al. Helicobacter pylori-induced epithelial-
mesenchymal transition, a potential role of gastric cancer initiation and an emergence of stem cells.

Carcinogenesis. 2015;3.2Y-00Y:(0)F

22.Roche J. The epithelial-to-mesenchymal transition in cancer. MDPI; 2018. p. 52.

23.Ren Y, Wang Y, Hao S, Yang Y, Xiong W, Qiu L, et al. NFE2L3 promotes malignant behavior and EMT of
human hepatocellular carcinoma (HepG2) cells via Wnt/B-catenin pathway. Journal of Cancer.
2020;11(23):6939.

24. Sciacovelli M, Frezza C. Metabolic reprogramming and epithelial-to-mesenchymal transition in cancer. The
FEBS journal. 2017;284(19):3132-44.

25. Svegliati-Baroni G, Faraci G, Fabris L, Saccomanno S ,Cadamuro M, Pierantonelli I, et al. Insulin resistance
and necroinflammation drives ductular reaction and epithelial-mesenchymal transition in chronic hepatitis C.
Gut. 2011;60(1):108-15.

26. Choi SS, Diehl AM. Epithelial-to-mesenchymal transitions in the liver. Hepatology. 2009;50(6):2007-13.

27.Yadegar A, Mohabati Mobarez A, Zali MR. Genetic diversity and amino acid sequence polymorphism in
Helicobacter pylori CagL hypervariable motif and its association with virulence markers and gastroduodenal

diseases. Cancer medicine. 2019;8(4):1619-32.

28. Nabavi-Rad A, Jamshidizadeh S, Azizi M, Yadegar A, Robinson K, Monaghan TM, et al. The synergistic effect
of Levilactobacillus brevis IBRC-M10790 and vitamin D3 on Helicobacter pylori-induced inflammation.

Frontiers in Cellular and Infection Microbiology. 2023;13:1171469.

29. Azizimoghaddam Y, Kermanpour S, Mirzaei N, Houri H, Nabavi-Rad A, Asadzadeh Aghdaei H, et al. Genetic
diversity of Helicobacter pylori type 1V secretion system cagl and cagN genes and their association with clinical

diseases. Scientific Reports. 2023;13(1):10264.

30.Eng NF, Ybazeta G, Chapman K, Fraleigh NL, Letto R, Altman E, et al. Antimicrobial susceptibility of
Canadian isolates of Helicobacter pylori in Northeastern Ontario. Canadian Journal of Infectious Diseases and

Medical Microbiology. 2015;26:137-44.

31.Saha DR, Datta S, Chattopadhyay S, Patra R, De R, Rajendran K, et al. Indistinguishable cellular changes in
gastric mucosa between Helicobacter pylori infected asymptomatic tribal and duodenal ulcer patients. World

Journal of Gastroenterology: WJG. 2009;15(9):1105.
32.0zbey G, Aygun C. Prevalence of genotypes in Helicobacter pylori isolates from patients in eastern Turkey and
the association of these genotypes with clinical outcome. Brazilian Journal of Microbiology. 2012;43:1332-9.

33.Farzi N, Yadegar A, Sadeghi A, Asadzadeh Aghdaei H, Marian Smith S, Raymond J, et al. High prevalence of
antibiotic resistance in Iranian Helicobacter pylori isolates: importance of functional and mutational analysis of

resistance genes and virulence genotyping. Journal of clinical medicine. 2019;8(11):2004.

34. Sadeghloo Z, Saffarian P, Hakemi-Vala M, Sadeghi A, Yadegar A. The modulatory effect of Lactobacillus
gasseri ATCC 33323 on autophagy induced by extracellular vesicles of Helicobacter pylori in gastric epithelial
cells in vitro. Microbial Pathogenesis. 2024;188:106559.

35. Ahmed AAQ, Zheng R, Abdalla AM, Bakadia BM, Qi F, Xiao L, et al. Heterogeneous populations of outer
membrane vesicles released from Helicobacter pylori SS1 with distinct biological properties. Engineered
Science. 2021;15:148-65.

36.Chamgordani Sz, Yadegar A, Azimirad M, Ghourchian H. An ultrasensitive genosensor for detection of
toxigenic and non-toxigenic Clostridioides difficile based on a conserved sequence in surface layer protein
coding gene. Talanta. 2024;275:126014.

37. Azimirad M, Noori M, Azimirad F, Gholami F, Naseri K, Yadegar A, et al. Curcumin and capsaicin regulate
apoptosis and alleviate intestinal inflammation induced by Clostridioides difficile in vitro. Annals of Clinical
Microbiology and Antimicrobials. 2022;21(1):41.


http://ncmbjpiau.ir/article-1-1768-en.html

[ Downloaded from ncmbjpiau.ir on 2025-09-09 ]

7

NCMBJ, volume & issue, 15/59, July 2025-1 ¥« ¥ -,Lesls VB0 o L 50,99 « Jsg0 - Jskus (655)5:S5 90 slool anlilad
Research Article- _iag3 4l

38.Huang Q, Chen L, Teng H, Song H, Wu X, Xu M. Phenolic compounds ameliorate the glucose uptake in
HepG2 cells' insulin resistance via activating AMPK: anti-diabetic effect of phenolic compounds in HepG2

cells. Journal of Functional Foods. 2015;19:487-94.

39.Bolori S, Shegefti S, Baghaei K, Yadegar A, Moon K-M, Foster LJ, et al. The effects of Helicobacter pylori-
derived outer membrane vesicles on hepatic stellate cell activation and liver fibrosis in vitro. BioMed Research

International. 2023;2023.

40. Zelenko Z, Gallagher EJ, Antoniou IM, Sachdev D, Nayak A, Yee D, et al. EMT reversal in human cancer cells
after IR knockdown in hyperinsulinemic mice. Endocrine-related cancer. 2016;23(9):747-58.

41. Chiefari E, Mirabelli M, La Vignera S, Tanyola¢ S, Foti DP, Aversa A, et al. Insulin resistance and cancer: in
search for a causal link. International journal of molecular sciences. 20V Y YYV:(Y+)YY; V)

42.Park JY. Extragastric Manifestations of H. pylori Infection: Lower Gl Disorders. Helicobacter pylori: Springer;
2024. p. 447-56.

43.Li N, Feng Y, Hu Y, He C, Xie C, Ouyang Y, et al. Helicobacter pylori CagA promotes epithelial mesenchymal
transition in gastric carcinogenesis via triggering oncogenic YAP pathway. Journal of Experimental & Clinical

Cancer Research. 2018;37:1-15.

44.Chang H, Kim N, Park JH, Nam RH, Choi YJ, Park SM, et al. Helicobacter pylori might induce TGF-p1-
mediated EMT by means of cagE. Helicobacter. 2015;20(6):438-48.

45. Sougleri 1S, Papadakos KS, Zadik MP, Mavri-Vavagianni M, Mentis AF, Sgouras DN. Helicobacter pylori
CagA protein induces factors involved in the epithelial to mesenchymal transition (EMT) in infected gastric
epithelial cells in an EP1'Y A-phosphorylation-dependent manner. Wiley Online Library; 2016. p. 206-20.

46.Lin XL, Liu M, Liu Y, Hu H, Pan Y, Zou W, et al. Transforming growth factor 1 promotes migration and
invasion in HepG2 cells: Epithelial -to-mesenchymal transition via JAK/STAT3 signaling. International Journal
of Molecular Medicine. 2018;41(1):129-36.

47. Kahnamouei SA, Baghaei K, Pakzad P, Hashemi M, Zali MR. The role of extracellular matrix proteins in
gastric cancer development via epithelial-mesenchymal transition. Gastroenterology and Hepatology from Bed
to Bench. 2020;13(Suppl1):S139.

48.Tee JK, Peng F, Tan YL, Yu B, Ho HK. Magnesium isoglycyrrhizinate ameliorates fibrosis and disrupts TGF-p-
mediated SMAD pathway in activated hepatic stellate cell line LX2. Frontiers in Pharmacology. 2018;9:1018.

49.Liu X-N, Wang S, Yang Q, Wang Y-J, Chen D-X, Zhu X-X. ESC reverses epithelial mesenchymal transition
induced by transforming growth factor-p via inhibition of Smad signal pathway in HepG2 liver cancer cells.

Cancer Cell International. 2015;15:1-10.


http://ncmbjpiau.ir/article-1-1768-en.html
http://www.tcpdf.org

