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Abstract

Background: Helicobacter pylori (H. pylori) plays an indispensable role in the gastric cancer. Antibacterial
and anti-biofilm effects of herbal medicines have been outlined in various studies.

Materials and methods: In this review study, the association of H. pylori with gastric cancer and
antibacterial effects of herbal medicines was evaluated using previous published data. Key words included
Helicobacter pylori, virulence factors, gastric cancer, thioredoxin-1 and herbal medicines. Searching engines
included “Google”, “Google Scholar”, “PubMed”, “SCOPUS” and “Web of Science”.

Results: Virulence factors of the H. pylori alongside the host and environmental factors cause various gastric
outcomes. Some of natural compounds have the potential of bactericidal effects, particularly those with
multi-drug resistance and anti-biofilm effects against H. pylori. Antibiofilm agents have been mainly isolated
from natural products, many of which are "secondary" metabolites and can be produced by microorganisms,
such as phytochemicals, biosurfactants, antimicrobial peptides and microbial enzymes, etc.

Conclusion: This study revealed that H. pylori virulence factors such as recently identified thioredoxin-1
play substantial role in gastric ulcers and cancer. Herbal medicines contain various bioactive compounds
which have potential antibacterial and anti-biofilm effects. Formulation of these compounds can enhance
bioavailability and stability within the gastrointestinal tract.

Keywords: Helicobacter pylori, Virulence, Biofilm, Natural compounds.

Cited as: Ghasemian A, Shokouhi Mostafavi SKH, Marzi M, Rostami Chijan M, Kazemi M, Zarenezhad E. The association of
thioredoxin novel virulence factor in highly virulent Helicobacter pylori and gastric cancer and the anti-biofilm effects of natural
bioactive compounds. Medical Science Journal of Islamic Azad University, Tehran Medical Branch 2023; 33(3): 205-218.

Correspondence to: Elham Zarenezhad

Tel: +98 9177321562

E-mail: el.zarenezhad@gmail.com

ORCID ID: 0000-0003-2805-1910

Received: 27 Jan 2023; Accepted: 19 Apr 2023


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

S 99,968 W (wi¥g g )96 bLS ool l3T ol (Sl poke alra /Y8

ol 35T olKidls Sy poke alxo Review
YAAL Y0 Olxio NFY 50l oF o led FY 6,90 Article

SV (213 5lows 61510 (g g 3O (S 98 you5 Wi w99 59518 LLJ |
b Jd G j Sl 3 (codadgm wud Ol 5T g oo (b yuw 9 (5 y9k SLoSula

o ol oiw ) Lo 650 E 00l T gadluan (Bl Jds dow ! leoswlE duzadlae
515 515 el el

Ol b b (S psle olSils ST (Slaslon Dl 3550

Ol 08 sl 15T s w5 S535 sl o S SIS o5l e 095"
Sl Les s Sy pole oSl o Koy oaSitils o bl b 0g 5T

oS

15 AL (slasyls ralies 45 5 ST S S syl otse Sl s 15 o 525 (H. PYIOR) (55 1Tl B 3 Al
S o I8 iy 3y50 delllae ] 0 A5 Cas] ois Lariio cilizee il

(sloosls jfoslizal § ol slos,o Ll 5T 0 Sty otso Sl b 55y AL LS50 e 3 g3 5593
2L slog)s 5 )-S5 55 wodeo Glb e ik (sl 55T w55l S SLeSle Jold (Gl Tl D gy (S 0l il
.4idg «\Web of Science» 4 «SCOPUS» «PubMed» «Google Scholar» «Google» _Lols szivws slo,5750 .00

S5 ] (P Nigli g0 0dro o ilizto (slooly ol el amo Jolse 5 o LS 0 (suske 2SUsSlo i lo Jole (aiSl
e (s 13 S bl o5 000> (L 3o iz gl 5o 45 il oz 4 s sl 5Tk oy 5 e
dille "ot slocplio li] I o)l 45 Whodds > mel SYpamo I buse pldso T oo o ysly STeSila
g g Loy o Lawss il o 5 AL 0 5 550 (Sl 1 5 13S0 S Sl DS gy i 50508
i e 0l Lol [ S a5 )= S50, 505 wiilo (¢ ok 2 STaSlo S glo, o ST 45 U astiio delllao (yl 40 1§ yuS dxai
ol 45 5 bl ST 5 s il i I DS sl AL sl 00 Sl 5 ke o35 5 k]
100 ialidl ) 55 ol 10 6yl 5 (G (ol Mo o DL Gl g Yo 8 )0

AETR N NP SUPPVRREL IR A S PIW. Y )

yiie Jleas At bl g boyelS o0 g sky SSLsSla
YY) Lyl G5 5 sz 50 YL g (Jle Glye 4 o
ol 50 ol Eand lime Jilie )3 g o sualiv (AFA/Y
(Y )) cal oads 3,155 (AAVIY) oascie VL) 4 (FAZ/4)
Fo 3l VW) e Mg et 555 2 oS (e Sl aslllas S 0
(V) o Sl (ao,d AYIE) oYL g5l g 55 pete (o
Do 4 5k FSLsSla b (reje Cighe aS Cenl oad oo
055 S obom 1 Sedg 5T oyl wiile oase (55lew oz b
b 5 (MALT) blses b Lo ye s5lidd <l poi) conna

dodlo
S 5 shin F 5L esi (H pyloni) (s sk iSoSols
700 e Loy oS col sl slags 5L orwl
WBAC 69.“..4 W w‘ o o)’.:.@lf QLQ‘.‘> ).wlj.m )\) chJ Cozo>

05 plall s (Si pske oSl ST 8 Sleslen Sk 55 0 b 1 gt ki 5 o 5]
(email: el.zarenezhad@gmail.com) s15

ORCID ID: 0000-0003-2805-1910

VEON NV e S8L s 'c_)l:

VXA s bl gy


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

YoV [ o) Son g oybeouwld vusmallone

\f’Y }Hb (] ‘“ °)L0-A:) .‘N‘ﬂ 0)3\5

(CagA) yS g b bad o A 15 aile alisee Jla!
clid sla 59y 5 (VaCA) 0aisS JoSTs A (S 35 gins
‘5?)[5 slae YA OeS9y sl (OMPs) ‘_;?)L'}
J.....u‘ 5(BabA) ‘59? 05; (5») kS"'T QSIL@‘ 9 ‘(Omp18)
o)_..c 9 (OlpA) ‘5‘>)L‘> GLQJ‘ g)""‘“’ﬁj" 5(SabA) gS.JL..w
Yo Sox b ogyeko sSLeSde i oo oolawl (V1Y)
g odxe Sl i Sluls 5l g laol sbul cel Wiy oo

Dol oo Gyl s 4y i Culys o
S oasg sln Sl S S plgie 4 CagA d529
OV0) el ouls w88 Jlai o (sl mSLeSde (ol5s Lo
sk eidbsiom & Jubin] slo gl 4 JUost 51 oy CagA
slodsgs 5l (il b g (VF) 09dioe Jiia hime ovne
Ay 5681 0ni S 9 SIRTL GKN1 SHP-2 aile ybjee
5 Ozl 3l ST Genal e (ol (Sois
5 5 090 (F oo Slalllas (Vo) )58 oo 36 Sleddl
odss ol b1, CagA o5 bla )l (Ken S5l gaenyy]
S s (YY) wlooly lid (gyeky xSl 51 L36
3l o oly (b lapuailSs [0 alitre SIS
S gigins o VACALLI S 1l (5,0ks 2SLeSLaCagA
widre Jubiol sl Jsko b Joles b a5 cewl date ouisS sl
S ol @ S e ll sk @il SO st B
SeS L§)5lu ).,SL:M 4 VacA ‘0)5.’4’.@ X UMS}»
920 Jub () sl sk 0 31055 o35lS oano 1 b S o
M 55 55 5 0 b ol S el i
g odwe p> ol jo gloaiylid assl VacA S ¢Sy
Jols VacA  Jglos 49,0 plaie Blaal (Y1) o)ls oaxs )l p
w){.ﬂjb\)—‘ 4&»&» 9 6)5 Ko ELQ‘S)A-\SW ‘L:a'nba.\.,l
aile (gl Gl ok v 9 JLL ol (slo sl ¢ yrizren o]
VacA (YY) ,3b cos dasliy Sk 9B slo Jsbo T slaJskes
(ol U3l o VacA oS ons )i Tsl wlead 358
Ay ol Sl sl &5 WS e sl (Jshe 09y0 Sl
Cdgae oloul 4 e g S oo il é“?*-’«sj Oley
Ol 0058 0gdlly plie U 0ai co loyd 5l gy daxe
ooeedS JUS S s &« (TRPMLL)Y (psSse o35
FSbSla Sigie glp (lops Buw Sy Sl (e (09593
glsl Glls e OMP | =15 slalage (YY) il 5,0k
st il il L o s 60 (Sojglan sloo Slae
Jlast an T sl (285 (gl o oSl colgo i g oo (el
ook LSl SBOMP Sl s s (VF) aites (i

odso aliBre slag e sloely () cwl lad e case
Sy @b Sh Sae sz SVl 5 Jab Lawg
Sebee obml e Jelse 5 oune pomg S (Glie
Sogke FSLeSela Do (6la S ol e 2 olulis
salyz Rl slagleys 5 was GlagSly asws 4
3 6L onl ) ilisee ¥ g (sl eiS B (P D) weln
G5 93,965 N)l0 B So b 039 g oame by iy
Ooml I 039 9 AlBaaz o Shee b (g (TIXD)
Sl g adl jpam 58k 5 ol o o a5
OxSgp 50 Sl TIXLTIX2 £43 93 Jols TIX .5 jls  glauS]
Zewl Cys-Gly-Pro-Cys 1.55gn (w590, Jld colw Trxl
A 59,0 0dips) &S oo Lol ) saudlgn (g0 slanigy a5
Conglin ) w2l 5 (LS99, ST p9,000 oS 0531
b Gies g pieST S 1y sle 45 pln 5o 655
iz B 3kasyl onlr i cal s 185 Sl S
3,8 odre ble ;o U aiS o SaS (5)5ks sSLeSl 4y ans
o by 5l &S pladigw )3 Gefen ool Ole wiler (B
—ools Lt Ly (V) ansl 0592 oo oL 51 YL wloas
(a0 ,20l5) D1 (yelSms sloppuis,s » 51 L Trxl a5 i
o 9 ok 45 12 (g3lilol) g (ol (213D P21 4
CZse o 5 090 Lulph )3 (eeSe0,e8 Sedioe Jobw
axllae (A) il 00 s 50 ol yos 5 oo s, il
el 50 ILBISTATS s 51 TIXL a5 ols i (6 o0
o glpie 4 TIX cplplo (B) 09d e oy Cdpdn
Sogke FSLoSele 655L o Coeal Slls Vg pg S
Speille S50 3,50 )3 i slagiagh 5 Sl 2rkae
wrge o ol 5l co Jshe Glayns 5 555k 0 Sles
el 3l 0,8 (oo (b (b Ceons b Johoo 28100y
Sy il by (Ssn (Sl Cwglie (oS Bk
9o 50 35 Sl )3 (e S Glaie 4 oS 1 Lo
Plse b rmb Sloyd slaig) 5l eolitnl Coons 4y &S >
G SLS 5 g @)l olalS wile Soml sleanie 4
Joo o ilize LS BLLS 5 (1 0) sl ond gl 5l oas
G Sagke SLsSle slayeS ¥g g b oL
G g Sl ST sl e 5o Ll iy o5 wilaxsls
O Wlosgs HIAT 136 6 5L 5l ol wdle Sguge jo g ails

Sookm 2 LSl (gl slow Lol Jolgs
wad bt conl b 6oke 2SLeSils as (la Silias
o slo Sl §) s ok SLsSda (T sits L


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

S 9 395 > iV g9 59556 bLJ

soMwldl3T ol Kiils Sy pole alxo [YoA

Pl bl g Liglen (oSl s sloasgu
LSS Gl Jlo Ve 0 a8 e e 1) g5lew
Olides Gl sloynd sk 4 Seests
@ Sl ey p Fi Jelow g 4 lp (Soiedeng See
g Sl a8 )5 18 oolatul 9)90 (45 o 5l el (lsie
P55 2 (siae Dlidod a5 dad oo a1 ) guiaz Sla )5S
Sools Sewgligy 9,09, So (Y0) WS oo JeSS )
Ol ok o 5 4 lp 1) gz g lesen
psSen izl WS e el SbSL o slautiy
(3,8 bee b lap; plobid sl Gosky SLeSle
5 Sobem P lieSen Ik (50 sbaiSsn
YA Wl 5515 ey 2 9550 (ol S STy oo n
@it Olllae le ;o oud glulis slocnsiyy (V7
Wl 5o a5 WS o awb 1) 4 opl g el glie
Alise odygw lawgi oalyly i o ool
Lol 1 e 0151 e 000 0925 (5 sk LSl
Lt bl B ol plonil by (2Ll pssisn 15!

05l (i odxe sl (5 Lo

O b ,eslE g9y Wl I (glaigos
VoS 90,908 16rgkn  SLgSula egdll

(thioredoxin 1)
sk ALl s oSS Leaslly o
ol ) e ¢ Sl i o g iSU (Kol oains lis aS
g Jolod g 4 lp o 99 U5 59800 51 (V)
Sl 4 Siee e 51 0a oz 5k ALl slo
olid b .wis,S solul suse Sl g sdse o3 codse
o> (5yoke ;SLeSda 10 (TrX) (S 90,55 lo as ols
g o yld @ Cais cde b Sl glodiges 5l oud

Laurent lawgs L ol TIX (1S 09 ylin odae o)
ool el las (Fe) VA8F Jlo o E.coliB il K 4
a5 4 g Sl 057 (J9Sge 52 b ojglaie iz (a9 (oo

99 (f\) 0944:(5‘0 uﬁl) Lhuy)lss).s 9 Lbuy)'Sy 3o od).'l.wf
ol TrXL 5)ls 0929 TrX2 4 TrXl sle sl a4 o345

(Cys-Gly-Pro-Cys) cois cbla> e (5,55J65 adse
Jbd 5eST sladisS 5 0ol anST Glo gy a5 ol
4 aS Trxl Jgjgim 55 (FY) a0 LialS |, (ROS)
397 WS (oo Joe Joho 5US93; wdlam (63 g n Olgre
b oailedl aw @yb 5l w90, Sl pdy CunS

SLsSeda SlOMP (YD) w5l i lag ST St 4o
it G 5 CAOA ploe il 3 iz 6ok
Olsic & BOMP (Y7) w)s ik IV g5 mdj iamses
J a5 s bl e el 3 age Jile
oo by 5 Sty 035 olew wiile (Sl slaasly
5 5o lics e st 5 Bt (V) s w5 L
Ol g Wload oLl 5)5ky SbeSila ;o a5 W)l S92y

AYA) it sy o )JoF (sloncs Lo olomal L a5 silous

213 oloar B ygS plw (owyp ©y9 5
Syl arg o el W ol sla,siS 5 CagA gsut
JUl Syl e wlos,S a1 1) U5 umlgs o5 Slalllae
545 5555 (kS 255 Jagi plisee cslo sk 4 CagA
UL“"‘ ‘U”‘ » os)l.c (Yﬁ) ..)5....4‘50 wjﬁ.‘ ‘A.»S‘So oolail H,
b 35 55k 7SsSele HIAOE 55, s oo 5l i
5 e o lid a5 wed o IV CagA (30) g5 iy iliél
AsSln Jaiol S slaygisl | S e o
Wilodgs (6 ke aiSre wilods el joy0l 4 B a5 (5 ek
odre slas o slddely canl (Saw Do Jolge 5l oS
s alowl Ll oy alal, aiS L;l, o}uu &y bous J,ag;
OipA, Bab A, Sab wuile (5,50 @l ol len slo e
298 B 6L (pl bawg oane by A0S 0 A
e St b1y 65 ooy (Sigm (5T Cadlhe S

AP YY) wlos,8

oz 5l Syn olie o LS lagty, arg s
SaaSed Gt Slp «Seagin Sl g (oe9Bign sla)l]
ool oolazul (5)9J*‘ )SI’M )° g;i'-‘-’) g_g"’“"“"" ol
KB ool 4 agis ot B sl 4y g, 28 > o
3load b gk ySbeSde glo aygu ) JalS 5 g yiwo
Ok ol 5o Gl Wise slo (5lo 4 Die (lilore
(VF) 0o alys dude 65 pl ololid (oly akad

YL e b o, ]l i g 4y

ook SLeSda iV g g Jolge
LSS o bad i b ool gy Sledbl sl
0all U (peigp (olold iy n oluld 5 gjlulax
Slp s g 008 pdl 1) el )l S vy


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

Yea/ o) on g ¢ybeowld vuzmallone

\f’Y }Hb (] ‘“ °)L0-A:) .‘N‘ﬂ 0)3\5

odne @hiplbyw arwgs 4 e &S WpS 8 (S
(OY) 05 oo

Sl 4 e Wlgise Syshy SSsSale pyhie isie
9y Gl Gl g 5 ((BY) 99d 0de bl o puy
@Yk ol &5 gyskn SLsSele ol olb eyl
sleslewl b Jose Ju )i Joo SO caiS oo lo 1, TrXL 5
XN JRUE ST PSNINCE (R NI
GFEI> g ) Slals casre blxe YL Trx1 L H. pylori
(A ols las T,

b ylansT ‘s..oi plo 9 Trxl o bLS,
Sk ySLgSala

Sosler 7SSl a1 5T sl i ygn 5 4
XL 52 4y Sl (65970 Qs 5o 5k HoamliislS sl
wiwd oo SlownST 5T Glapinns )0 <l 5l o)l
s 5 (ANPC) LS50, wpmSTpgpuee fSIT alox |
O39rs slaalavly plp )3 g pSL 5l Wigiee 5 was e
Code s 2l San g Klga (OF) oS cdadlre b
Sl b gl Sl ARG sk SLsSile
O ANPC a5 was oo lis a5 Wo,S (5,158 59,0
Sl 5Sans ANPC .(0Q) il ails Jlad 5nsST slaassS
S 5 5355 sloannSTy b oo 5 ot i
Olse 4 5ysks ;SLySla ANPC .(BF) aily axils (yeje
25 oans Syl hlise Sl pallss (gl s ;L S
Sloz a5l oads la (65l ;S LsSle (sloasges 5 ARPC
oyl @ Miee Hlows a1 iy oane Gl s & Do
ok ASLSls Csie ige Jae 4 (OV) S5 ol
sk U5l s 53 05l STy S, lyie « ARDC
2 &g kel wglas (>l b el 0o s0us (BA)
Mo Hlow VYV 5l oads lax (6,9kn ;iLeSda ;o ANPC Ly
sl VT g oane o35 @ D jlagy VY oo Gl 4
Wlgs oo TIXL a4z ,31.(09) sl v o g wls 4 Mo
Ahpl ouls all> AhpC g H. pylori Trxl « |, g,:5]
-alal) e S Jiie (Fr) okl Lyl s o Cusing
FSLeSle b slealgpn! )0 ARPC o Trxd oLy e ol
aS wisly lid ores by 5155 Sy aid cél 6k

S TIXL s yske 1SLsSla 5o (F1) 098 o0 pulass Cys
e TIXL (655ky SLsSida (FY) ol baslansT 5T 5
Sl & Sl (G )8 jlanSTy sl pin S
S olsie 4 g casl Cys-Gly-Pro-Cys  uSgo, Jd colo
6o sldign pals g cwl g anld asa o 4l
Sl a8 Wlesls Las Slalllas (FF) 05 o 5 JBLS 1) g
Tl sS4 aeh s sk LSl s Tixl
a Trxl aeo oo olid 4 0ad oo b e Jolo
Joe ook SLsSela jo oyl Guly yaie SO lee
65 cles Ll HP TIXL (oS g5 (g (F0) oS oo
wing 4 (FF) cul aBislejl Lulyn jo 5kSgs, slsw
Sosks SLsSln 3 GSH-GIX gives Sy 3575 pus
S2972 985St oyl Cod sl 6l 1) TIX s
Gan b syshe SSUsSeln 588 sl ros ol 5 e

(FY) &S oo @o2l,8 TIXR-TIX s y0lo 413
b ysky SLsSda TIXL a5 ols ol Lb Iy bs
Cys-Gly- uSss, Jld ciige gl onne slacily 5l ouis
e s> (Koo TrXl s jig> .cwl Pro-Cys
Oy JIF o g g ean bl (FA) g
2 e olaeST S SS lee a4 HLopylori Trxl
Gl o TrXL Ly ed so sliiny 6yskey SLeSla
FSlsSde ap eogll cu il glacdl 5 oane (lbye
s oz (5 oky FSLoSle sladigm )o uizen 9«5 oky
Il k8 @b b Gllae b 65 o5luil (b slacil, |
S MRNATIXL Lo mhaw (V) poiigpn Julow o ayjos
5 4 oams ol o slaicdl 3l o b 5,5ky iSUsSla
03, el 2 ogdle gy o il sladly 5l VL >y JB
sare ol Jsb 03, 5 GES-L oume JLliyl Jsbo
Ul clply raiads oogll g5k ;2SLsSle |, BGCB23
508wl a1 TIXL ek SLsSla 2l olb e
GVl sk & ik SSLsSiln (AL Lulys
seagl geols pals | Joko Sleoas; S oo olo 1,Trxl
(V) &S o WIBGCB23 ,3 1, Jslo 1255 3 GES-1 4 |,
ax ol sare pgw IS a5 Wiles S 3,155 Slallas
Sl g cuwl Bg,20 Correa Jow 4 a5 cuwl glal> o
(FD 20 ol 1) @l b odhms 5 JUd
S 515 5 5T el Ll (55l iSsSle e
Wipl @ cpl 5l e (00) 95d g0 cdme ble pglinl (o
S sbolys, cou cel (Sae sl b slaJsbe


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

S 99 395 2> iV 9339 5955 bLS

soMlol3T slKisls S jy pole alxo /Yo

b oamg bl ol b ool ogy aaled g S sl
oslie SopunilSe 4 bgiye i Ll (b Olidss

Sl 00 o0l G"‘"?" ISP A Al

EPS ww I cbilis
! 6ysk yiSLeSde pldgn Cuwglie jol) Lol uis EPS
J515 3 Ysare bSgm T Gan a5 Sl 5l S o
rldsm @Y (S Pgmm ;0 EPS 5 o)l 13 5L Jsha
Jolss 51 g 0,5 o0 S8 6,5SL Glbl 5 EPS w)ls I3
5 95 oo 853k s 5T b o it ool i
Sl 2 oogdle (FO) ams o S |, Sigw BT Sos
Sl B r g el gite b lls S e a4 EPS a5 Ll
JEsl a5 wes o JoSis |y b Lo S e

Srkey FTLgSle wdgS o5 JuSiS
el S o s sy i 65k 55 LgSele 31 S8 55
Lol 005} aisSsS S g el Jloiasl 5 CaisS 5 Loy 45
ol g yme 5 auly JSb 4 a5 (VBNC) oS s,
) Lams o5 _alSin (V) el (6,5 atis b a5
W3k oelhel (g ke SSLsSde B adgs 5 0l sl
@leplden 6ok SSLeSela (09,See wd (g9l al>las
SEsSS JSh o mple US55 smsise oS5 |
sSan 32 agls S sk 4 M) sy s
G5k sy, p haid Jle 655k as 5 en ol Sl T sl
&y aas slag oS as Jb> o s 095 b 5B o
3,5 odalive gl Ngyo0 G il (P 4 plidgn Bos o
loSigrr 551 4 plibge sloshes 151 45 > o 5
3 e oy ook ] SrsS i iis o
L osts culiblone (sl Jslo aiile co o) Segn o1 cile
Oeize g o Ssn (Tl ool slajed il o plida
aS e .(FA) wuS oo 1) sl B (sl il
SLgSidn 03sSsS Wil e el Siiem ol clild
9 d9dse b LSS BB male Soa o)lgs yske
S b ogdie oSl T 51 L aS e o)lss | phidsen

2 oy LSl s, sly 4 ANDC SV b
3590 oaxs adsl (genliisls ol az g pBile] Ll
O el g Cand asiine ANPC o Slae (BF) s LS
slos,]l oS )8 aslllas 8,40 i b AhpC 4 Trxl
‘5>L‘> ‘CA-A.A}‘ 0)5‘ 4:>).’> )l 4.19]0 uJ).’>T )o GQ.I).'T (ROCF)
5361 05l 5 i gl Lo g (sl 1y oy Il g youe oS
o] e a8 Gilosls Hlis (5,155 pais (BY)) oS e
55 0yl 5 okl adg e sl soske SLySla
ol sl Sl ol gl pesilSe plgie 4 Wlgioe
25 ke bogpske SSLeSde aenliisls 5 el
&3y 2 Slisdes (FY) a5 Joe ol (tal8 5T sl sl
sl el e o o Shes 5 s iBle sla i
Ol 5l 1,Cys163 alox 3 Laige e sk ySlsSela
20 0l Gln Gl glojlis,l o 1) cadge cal (ot
Lot o 55 0525 5k 5SsSle Sl (st sl
Oorz SeTIXL sk SUsSela 09d o JoousTrX1
ol ddlgus 60/ Jgs 60 ol s e Jdo 4 5lus)]
w3l o 1y slesl @lesl TIXL sk 2SLsSile
)L'-.’.))—‘ aS ol o|fe.® Eodles 6‘)“5 oole u.:‘ .o)f u_iw).?u
G55l bt s 4 | ends 0,8l Oyl b oyl
5 OS] slaalawly ST lawgs 5ol cudlad .als )5 ey
Ol b il sl cml ol 0580 Jles Jb (s 58
Sk SLeSlda a lus,T g T o, weSas Trx1 L
5 sliars Sl Gyl b eSS e S8
odre Lo 0 oyBuile 5 WS ade lsld guslagnT]
ole &S esls las Sldlas .(FF) s5le oo Kas |y polieio
3 i oame by ol o (oysky 2SLsSole ROCF
Ole wonl poogdle g Co S 5 Sy o slacdl
5 Cude (Nhwed S ROCF § Trxl (s0ke 2SLeSle
5 ROCF 4 was oo olis boasily ol (03) casls s
LQJ Ad (S ok SSLeSde o slalas] ‘5*.;1 Trx1
Jub slaiss 5 ol sl Gl o e S

A5l el jo oad odgs e b oy 5eS]

rdon 50 29yl Cuglie il

Sogkn FSlgSls
FSlsSele oldgn Cuglie SlapuslSe ol J e
sty JB sl g cl o aie L5 jsb 4 6 0k


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

Y [ oy g ybmowld soallone

\f*Y }Hb (] ‘“ O)Lo-n:) .‘N‘ﬂ 0)3\5

s oo )8 Ban ) 5ok FSLsSle Cighe oS plidgn wb b Jelse N Jgux

&b sl S 1 s collad &5 H9y0 ool SLeSla sla wgu ao b Jolge
(218 o) 05 yios LSt LY whdon
%) AMX v 5 o AFF ol 5SSl 5 ol oL slio e
Sl
@) v < a2 NCTC 11637 5 cle ok,
05k il
A LVX v 5 9y Sl sl 4w ol iy 0055584l
&= 09
va) MTZ v 5 e 627 | gt 55000 60
it ATCC 43504 26,695 NSH57 oI
09 EN PP
BHKS159
V) v 5 5 O 627 A s e L)
i Hp159
" 09 b sl ags
BHKS159
@ 5 092 ATCE 43504 R
A" v EIRYSS ATCC 51932 b Slgg 909 Y
NPTl iSsn o
Ol
@A v I IRYYS Ar ssi . (9,5 w Sy
Vel 6)51*4)*555:42’ Ot 55
Q) CLR 5 e ATCC 43629 S ol
(A1) v R 3/2013/A s ks 7S sSle s @il s Js
S lSala 21/20M/A s ok 25 sSole
16/2012/A s 5L,
ATCC 43629
Ao N 5 25 o ATCC 435L03 ECTC 11638 Amu-ru'7
b sl o
SIS ! -
) N 5 o ATCC 43504 ATCC 51932 Pyt
sl sle agm
) CLR, AMX v JECR S Seeelysel
@Aav) v YT ssi Sl Joy9) oo
AY) CLR, AMX v 5 ey SSi iligiSY
s ATCC43504 rsheelsS
Ll ele o LN12 g gl
@AA) LVX y 5 O ATCC 43629 Jsyihss,
sl slo agn
A CLR, AMX N 5 ey ATCC 700824 ATCC 51932 s
LVX, MTZ, TET = o Ot e
A)) v 5 5 o ATCC 43504 5 cliie
5 09y Casearia sylvestris
@) CLR, LVX 5 e ATCC 43504 JOREEN IR RE
. LN66
D) 5 gy G27 Y gons
il 26,695 ’
HPAGT
ss1
99
713
USU101 USUT03UATI82 (ATCC 700684)
0 5 e NCTC 11637 (ATCC 43504) Jyes 5 Js 15,5
-V CLR, MTZ, LVX v <5 oo 199 5,5k SLsSle Oz



http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

OS99 395 2> iV 9339 5955 bLS

soMlol3T sy S jy pole alxo /YIY

Cells shls LT oles Loy g o0 5ok ;xSLsSla
sl olly ornb Vsame (pl aiis 55 obaSbas
Ly ()98l wiile (anl S gams 5l (S &5 (Jl> o
O9rweed 5,008 (o (Pistacia vera L. oleoresin) L
Casearia sylvestris &, wlatie ¢ AMu-ru7 «DHT) |
w5 5 090 bl 0 e ysky SLeSla nlp o
5 pldom 0o Iy ln ol alejl b SV o
4 a8 5 5k S LeSle slaas g 5loslitul b b ST ws
Sl (AT AY YA) b sl wingy polie o)l wix L S,
Shoeled iy 1) gyske 2SLeSela qg)ls sz Coglie
LSl 5wty Gleys a5 ams o olis LS lalllas
wle Gl locSsgr ST 5l S5 A ke
Sgel (LVX) uwluSglige) ((CLR) (raanlog o IS
TET) elSolal 5 g (MTZ) Jsslowds e «(AMX) Cpalins
S sloSign (1 51 S5 (AF-AR) syl LS
‘5»1)51 R )9.’0 L \.\J‘yu.a L;u.».‘a u}@m L> oolazul 3,90
Pistacia vera L. oleoresin .aiS o3 L (5,9l0 SLeSida b
Saskn FSLsSle sladigw )3 (29l Cooglie 065 1 (s
mle a5 K (YA) oS o 6, 5en CruleSolige) L
LN12 (CFS) (wg)lgalle (wokeuligS¥ Jsho (o9 (229,
s Ll s eslitul CLR s AMX L oS5 o
4 Jale o a5 Sl 5l GRSl |y lage I (S
ks Myricetin (AV) 5,5 Jisee wd oo oolatwl ol
ASbsSide JEE o8 Jike sy cshy 5SLsSale
Sdls Il e WSS w4 (myle sl St Sl 59k
30 pldgn al le pais s, o Sl 4 anlie o (AA)
S5 ) 55 3 5 sk SSsSle S s,
0b Collsd (ARML) A g el (i) 0z b Sy
Sagw aox 5D gosky SLeSele ade 698 LS
eSS nl poedle 08 Jlesl (gl wax 4 plis
» ) Soske SbeSde 55850 sob 4 Jgslel 9 ARMI
Cogae ghge Jde o o lailin] AlF 4w leye b oawslie
S5 AY) 30 Gl g)lo diz 4 pglie 655k SLySa
ook FSLsSule g 0ansS S1 Guizmen Jgsl sl g DHT
ol as ols flad o labinl GlF aw floys 4 cans |

ol locw s

S92 &S Swl gg)ls wx BU nSsn o58 OL> Gy
2o Glagyls Gy wsdie Bl oL ok slas
Jols cdale axs 0 9 w8 (0 ) 6L ) (9,50
el oS wase ol 1) (g5 wo lag)ly Jol
aiz Cuglie (Lol Jale opl 09s co (09,0 Cunglie ol 38l
olis L asdlas § Ll gyskn LSOl o g)lo
M8 Grleg o DS (o yme 0 bpldsn 28y a5 ob
Coslie Sgsdy ladsle b anlie o w8 S
oy 603 5l s FhB Ol 5 20,8 obml g LB

V) al plolid wldgn slodsle ol )0 (29,5

291> Coglio Gpuailio 2 lw
T gl slagy Lal ial3dl a5 wilesls (lis cliios
robe pleal oy (@8l Ul &b 5l aekdsn 5o (Sisw
Spdisr 29y Cwglie 4 mie ok had g zeose
SYVEY L YVFY slaconbpe o glabaii gla ig> (V)
ool 4 e lpldsn ;0 23S IRNA IV 5,5Lls o)5>
a5l )y GHes 5 29l Dedoe (229,00 Caeglie
B slae slo (g n 50 (Sl Sl olden LSS
gl SRl g osdbice (Sigm (Bl Cuglie b ey
Gl ) Graleg 0 M 4 Caglite Wilgi oo K 5Ly
i3l el laplidsn 10 EDNA (ol 2 ogde (VYY) ams
005 N 5 Sigatl Hlail les (05,5 (Satr
35750 Joho Tl o w3l 5l (Fn 05d o0 sl
Lo S g s';-ﬂ S9y Sekdgyuue Ol Sl el (Kew phidsn

YY) ool asls

ook PSLgSold pl 50 pladgm b Jolge
b olus )
Jelge 58T el oo ool lad Y Jguz 0 a5 yob lea

&S Wlond Iz b Ygame 5 boes ahise o
wlgioe 5w "agl! glacdple bl ) il

b JSuaSsis  aile  (VF)  logunslSlg Sae Loy
@950 sl 3l 5 (29 Kee 0o slaaity daciliSégus
o..\.;..‘S)Le,c R au_vl » oa)l.c (YO) ..\.’5....: ..\..Jy o).:.é 9
V\...]l.!d aS Sloads ,aM Lﬁ&uj.uj)a 9 uLa.a S>> W >


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

VY ol Son g bl vusmallone

\f’Y }Hb (] ‘“ °)L0-A:) .‘N‘ﬂ 0)3\5

2 S9zge glaplamsl (1wl plxil BB segts
Coghs s Lai e odne olbyw b 5 (6 ek S LeSle
ol s a5 ol slaguly wlg o 5y5ky SLsSla
1y il ;0 DNA ol g (559,05 5 ojemS Jlad sloaisS
Sy ok S LsSle @ alg oo laglannst sl ous” ]
O 0538lS 51 ey aS aisS SS Loyl cpl jo aile o
(bl Sl cge oo j5b 4 oase blre o (6251,
Cosie sl STy g 5SE Ngd edse Gl s g 03
3 i sl iagh el caud &l g 0ky 2SSl
Slp 1y S bl 250 Lol Gljs,len Jelse 5550
Glyp wb i Oldlas ol salys &1l STy el
Srails 5 s oks SSLeSde Du> sl ,gSl v
Sloosd plml gyske SSLeSle Zigie o aliis)ben
S 55l Ceglia (538l 59, S @ Az bbb
oS Sy Gty anwgl Ay (g)lem sodrgw bawgs
Sy SlaS F (F Sl Cnl 3 09l lalS wiibe
ol S p ) eebdsn 05 5 2L S ws Sl LS s
5 A AP o) Jd SluS 5 ailesls lis 65k
Al ozge @it Glacend 4 i)l 352y ()l (LS
slp SlaS 5l 095 dgap nlply gl e )1
2 @b RlPl g (G o G Il i

PRV PEINVEL S OX SV L g Y

S g y9 S

Sy e sleslen Olids S bug Glagh ol

S5 OPan ey oSl SO L (By il il
DY gaze oS 39d oo (675 AT 1393 S)lge 5 (V) 098
FSUsSde slo wldses b o)l (sl o0l ) Jemily (xeb
Sovkn LSl o (ag)ls Cwglie S &8, 5 ooky
55l

FSLeSde wl gyl Bl SIS S laslllas s
oS oad e adllae ol e el 0dE )y 6ok
st i e s Jbb S S S
SV el J3lnsm; (0055555) aslo LS
slo o5eol Jlail Jles (5L gl w3l o ol (o]
s 5 el slo ST e 5 bime oo & 525
OlaleS o)lae (prizen idl o sdns blie lgill sals
3 iy oIS sl ol s sl S i
V) whosgs fan 6L ah) s o ailanl

Oty 51 GAL ae 9 Syo (ol Jle 51 (o oama Gl s
ol b bele 650k SLsSle ol Ol pl o o
slecwisy jo Gala cwl same gly plow slp
so 5 il Slai Cl (Sas y9ky SsSole
w9 ) Gogkn SSLeSide Sogie Glie g oone Gl
opé g VacA CagA oils Ipjlen Julse 5l S S
FSheSele alplen Gl Slas plye a4 a5 W)ls 3529
PR Jeles i ey Wlead el sskn
et 1y osne by dnegs 85 ysky LSl

T e a adian slag ks cel 550 S e

REFERENCES

1. Mentis A, Lehours P, Mégraud F. Epidemiology and Diagnosis of Helicobacter pylori infection. Helicobacter
2015;20:1-7.

2.Calvet X, Ramirez Lazaro MJ, Lehours P, Mégraud F. Diagnosis and Epidemiology of Helicobacter pylori Infection.
Helicobacter 2013;18:5-11.

3.Zhang M, Zhou Y-Z, Li X-Y, Tang Z, Zhu H-M, Yang Y, et al. Seroepidemiology of Helicobacter pylori infection in
elderly people in the Beijing region, China. World J Gastroenterol 2014;20:3635.

4.Valenzuela MA, Canales J, Corvalan AH, Quest AF. Helicobacter pylori-induced inflammation and epigenetic
changes during gastric carcinogenesis. World J Gastroenterol 2015;21:12742.

5.Eslami M, Yousefi B, Kokhaei P, Arabkari V, Ghasemian A. Current information on the association of Helicobacter
pylori with autophagy and gastric cancer. J Cell Physiol 2019;234:14800-11.

6.Yousefi B, Eslami M, Kokhaei P, Valizadeh S, Ghasemian A. Role of autophagy associated with Helicobacter pylori
CagA and VacA toxins in gastric cancer. Koomesh 2019;21.

7.5hi Y, Liu L, Zhang T, Shen L, Liu L, Zhang J, et al. The involvement of Helicobacter pylori thioredoxin-1 in gastric
carcinogenesis. J Med Microbiol 2013;62:1226-34.


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

S 99968 W (Vg9 )96 bLS ool O3 olils (Kb 3y pole aloxo ITIF

8.Liu L-n, Ding S-g, Shi Y-y, Zhang H-j, Zhang J, Zhang C. Helicobacter pylori with high thioredoxin-1 expression
promotes stomach carcinogenesis in Mongolian gerbils. Clin Res Hepatol Gastroenterol 2016;40:480-6.

9.Guo Y, Ding S. Helicobacter pylori Thioredoxinl May Play a Highly Pathogenic Role via the IL6/STAT3 Pathway.
Gastroenterol Res Pract 2022;2022.

10.Sathianarayanan S, Ammanath AV, Biswas R, B A, Sukumaran S, Venkidasamy B. A new approach against
Helicobacter pylori using plants and its constituents: A review study. Microb Pathog 2022;168:105594.

11.Ghasemian A, Fattahi A, Shokouhi Mostafavi SK, Almarzogi AH, Memariani M, Ben Braiek O, et al. Herbal
medicine as an auspicious therapeutic approach for the eradication of Helicobacter pylori infection: A concise review. J
Cell Physiol 2019;234:16847-60.

12.da Costa DM, dos Santos Pereira E, Rabenhorst SHB. What exists beyond cagA and vacA? Helicobacter pylori
genes in gastric diseases. World J Gastroenterol 2015;21:10563.

13.Al-Maleki AR, Loke MF, Lui SY, Ramli NSK, Khosravi Y, Ng CG, et al. Helicobacter pylori outer inflammatory
protein A (O ip A) suppresses apoptosis of AGS gastric cells in vitro. Cell Microbiol 2017;19:e12771.

14.Thi Huyen Trang T, Thanh Binh T, Yamaoka Y. Relationship between vacA types and development of
gastroduodenal diseases. Toxins 2016;8:182.

15.Hatakeyama M. Helicobacter pylori CagA and gastric cancer: a paradigm for hit-and-run carcinogenesis. Cell Host
Microbe 2014;15:306-16.

16.0denbreit S, Pils Jr, Sedimaier B, Gerland E, Fischer W, Haas R. Translocation of Helicobacter pylori CagA into
gastric epithelial cells by type 1V secretion. Science 2000;287:1497-500.

17.Yoon JH, Seo HS, Choi SS, Chae HS, Choi WS, Kim O, et al. Gastrokine 1 inhibits the carcinogenic potentials of
Helicobacter pylori CagA. Carcinogenesis 2014;35:2619-29.

18.Shi Y, Yang Z, Zhang T, Shen L, Li Y, Ding S. SIRT1-targeted miR-543 autophagy inhibition and epithelial—
mesenchymal transition promotion in Helicobacter pylori CagA-associated gastric cancer. Cell Death Dis 2019;10:1-14.

19.Guo Y, Zhang T, Shi Y, Zhang J, Li M, Lu F, et al. Helicobacter pylori inhibits GKN1 expression via the
CagA/p-ERK/AUFI1 pathway. Helicobacter 2020;25:¢12665.

20.Mimuro H, Suzuki T, Nagai S, Rieder G, Suzuki M, Nagai T, et al. Helicobacter pylori dampens gut epithelial self-
renewal by inhibiting apoptosis, a bacterial strategy to enhance colonization of the stomach. Cell Host Microbe
2007;2:250-63.

21.Takahashi-Kanemitsu A, Knight CT, Hatakeyama M. Molecular anatomy and pathogenic actions of Helicobacter
pylori CagA that underpin gastric carcinogenesis. Cell Mol Immunol 2020;17:50-63.

22.Chauhan N, Tay ACY, Marshall BJ, Jain U. Helicobacter pylori VacA, a distinct toxin exerts diverse functionalities
in numerous cells: An overview. Helicobacter 2019;24:e12544.

23.Capurro MlI, Greenfield LK, Prashar A, Xia S, Abdullah M, Wong H, et al. VacA generates a protective intracellular
reservoir for Helicobacter pylori that is eliminated by activation of the lysosomal calcium channel TRPML1. Nature
Microbiol 2019;4:1411-23.

24.Egan AJ. Bacterial outer membrane constriction. Mol Microbiol 2018;107:676-87.

25.Xu C, Soyfoo DM, Wu Y, Xu S. Virulence of Helicobacter pylori outer membrane proteins: an updated review. Eur
J Clin Microbiol Infect Dis 2020;39:1821-30.

26.Matsuo Y, Kido Y, Yamaoka Y. Helicobacter pylori outer membrane protein-related pathogenesis. Toxins
2017;9:101.

27.Bugaytsova JA, Bjornham O, Chernov YA, Gideonsson P, Henriksson S, Mendez M, et al. Helicobacter pylori
adapts to chronic infection and gastric disease via pH-responsive BabA-mediated adherence. Cell Host Microbe
2017;21:376-89.

28.Chang W-L, Yeh Y-C, Sheu B-S. The impacts of H. pylori virulence factors on the development of gastroduodenal
diseases. J Biomed Sci 2018;25:1-9.

29.Wang G, Romero-Gallo J, Benoit SL, Piazuelo MB, Dominguez RL, Morgan DR, et al. Hydrogen metabolism in
Helicobacter pylori plays a role in gastric carcinogenesis through facilitating CagA translocation. MBio 2016;7:e01022-
16.


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

VO | o) e 5 bl duzmalline oY jul @ Y oylad @ Y'Y 00

30.Harrer A, Boehm M, Backert S, Tegtmeyer N. Overexpression of serine protease HtrA enhances disruption of
adherens junctions, paracellular transmigration and type IV secretion of CagA by Helicobacter pylori. Gut Pathog
2017;9:1-12.

31.Miftahussurur M, Yamaoka Y, Graham DY. Helicobacter pylori as an oncogenic pathogen, revisited. Expert Rev
Mol Med 2017;19:e4.

32.Sharndama HC, Mba IE. Helicobacter pylori: an up-to-date overview on the virulence and pathogenesis
mechanisms. Braz J Microbiol 2022;53:33-50.

33.Salvatori S, Marafini I, Laudisi F, Monteleone G, Stolfi C. Helicobacter pylori and Gastric Cancer: Pathogenetic
Mechanisms. Int J Mol Sci 2023;24.

34.Kao C-Y, Sheu B-S, Wu J-J. Helicobacter pylori infection: An overview of bacterial virulence factors and
pathogenesis. Biomed J 2016;39:14-23.

35.Jeske R, Reininger D, Turgu B, Brauer A, Harmel C, Ferndndez de Larrea-Baz N, et al. Development of
Helicobacter pylori Whole-Proteome Arrays and ldentification of Serologic Biomarkers for Noncardia Gastric Cancer
in the MCC-Spain Study. Cancer Epidemiol Biomarkers Prev 2020;29:2235-42.

36.Liu L, Zhang J, Ding S, Zhong LJ, Li G, Shi Y, et al. A comparison of proteomic analysis of Helicobacter pylori in
patients with gastritis and gastric cancer between areas of high and low incidence of gastric cancer. Beijing Da Xue Xue
Bao Yi Xue Ban 2011;43:827-32. [In Chinese]

37.Song L, Song M, Rabkin CS, Williams S, Chung Y, Van Duine J, et al. Helicobacter pylori immunoproteomic
profiles in gastric cancer. J Proteome Res 2020;20:409-19.

38.Snider CA, Voss BJ, McDonald WH, Cover TL. Growth phase-dependent composition of the Helicobacter pylori
exoproteome. J Proteomics 2016;130:94-107.

39.Zhang J, Ding S, Zhong L, Lin S, Yang B, Peng J, et al. Difference analysis on proteome of Helicobacter pylori in
patients with peptic ulcer, gastritis, and gastric cancer. Zhonghua yi xue za zhi 2006;86:2690-4.

40.Laurent TC, Moore EC, Reichard P. Enzymatic synthesis of deoxyribonucleotides: V. Isolation and characterization
of thioredoxin, the hydrogen donor from Escherichia coli B. J Biol Chemistry 1964;239:3436-44.

41.Holmgren A, Lu J. Thioredoxin and thioredoxin reductase: current research with special reference to human disease.
Biochem Biophys Res Commun 2010;396:120-4.

42.Dunn LL, Buckle AM, Cooke JP, Ng MK. The emerging role of the thioredoxin system in angiogenesis. Arterioscler
Thromb Vasc Biol 2010;30:2089-98.

43.Comtois SL, Gidley MD, Kelly DJ. Role of the thioredoxin system and the thiol-peroxidases Tpx and Bcp in
mediating resistance to oxidative and nitrosative stress in Helicobacter pylori. Microbiology 2003;149:121-9.

44 Alamuri P, Maier RJ. Methionine sulfoxide reductase in Helicobacter pylori: interaction with methionine-rich
proteins and stress-induced expression. J Bacteriol 2006;188:5839-50.

45.Kuhns LG, Wang G, Maier RJ. Comparative roles of the two Helicobacter pylori thioredoxins in preventing
macromolecule damage. Infect Immun 2015;83:2935-43.

46.Shi Y, Ding S, Zhang T, Lu F, Zhang J, Wang Y. Cloning of the Helicobacter pylori thioredoxin-1 gene and
characterization. Beijing Da Xue Xue Bao Yi Xue Ban 2014;46:190-4.

47.Lu J, Holmgren A. The thioredoxin antioxidant system. Free Radical Biol Med 2014;66:75-87.

48.5hi Y, Ding S, Lu F, Zhang J, Chen X, Liu L, et al. Sequence analysis of two different subtypes of thioredoxin gene
of Helicobacter pylori. Zhonghua yi xue za zhi. 2010;90:2830-3.

49.Correa P. Helicobacter pylori and gastric carcinogenesis. Am J Surg Pathol 1995;19:S37-43.

50.0kano K, lvey K, Sugimoto T, Hata Y, Ota S, Terano A, et al. Stimulation of prostaglandin E2 release from cultured
rabbit gastric cells by sodium deoxycholate. Prostaglandins 1994;47:423-36.

51.David S, Meltzer SJ. Stomach—genetic and epigenetic alterations of preneoplastic and neoplastic lesions. Cancer
Biomark 2011;9:493-507.

52.Zhao J, Wen S, Wang X, Zhang Z. Helicobacter pylori modulates cyclooxygenase-2 and 15-hydroxy prostaglandin
dehydrogenase in gastric cancer. Oncol Lett 2017;14:5519-25.

53.Wang G, Alamuri P, Maier RJ. The diverse antioxidant systems of Helicobacter pylori. Mol Microbiol 2006;61:847-
60.


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

S 9398 i Vg g Hg B bLI| ool O3 oIS (Kb 3y pole alxo ITVS

54.Chen L, Xie Q-w, Nathan C. Alkyl hydroperoxide reductase subunit C (AhpC) protects bacterial and human cells
against reactive nitrogen intermediates. Mol Cell 1998;1:795-805.

55.Huang C-H, Chuang M-H, Lo W-L, Wu M-S, Wu Y-H, Wu D-C, et al. Alkylhydroperoxide reductase of
Helicobacter pylori as a biomarker for gastric patients with different pathological manifestations. Biochimie
2011;93:1115-23.

56.Croxen MA, Ernst PB, Hoffman PS. Antisense RNA modulation of alkyl hydroperoxide reductase levels in
Helicobacter pylori correlates with organic peroxide toxicity but not infectivity. J Bacteriol 2007;189:3359-68.

57.Huang C-H, Chiou S-H. Proteomic analysis of upregulated proteins in Helicobacter pylori under oxidative stress
induced by hydrogen peroxide. Kaohsiung J Med Sci 2011;27:544-53.

58.0’Riordan AA, Morales VA, Mulligan L, Faheem N, Windle HJ, Kelleher DP. Alkyl hydroperoxide reductase: a
candidate Helicobacter pylori vaccine. Vaccine 2012;30:3876-84.

59.Shi Y-y, Chen M, Zhang Y-x, Zhang J, Ding S-g. Expression of three essential antioxidants of Helicobacter pylori in
clinical isolates. J Zhejiang Univ Sci B 2014;15:500-6.

60.Baker LM, Raudonikiene A, Hoffman PS, Poole LB. Essential thioredoxin-dependent peroxiredoxin system from
Helicobacter pylori: genetic and kinetic characterization. J Bacteriol 2001;183:1961-73.

61.Zhang X, Zhang J, Zhang R, Guo Y, Wu C, Mao X, et al. Structural, enzymatic and biochemical studies on
Helicobacter pylori arginase. Int J Biochem Cell Biol 2013;45:995-1002.

62.Gobert AP, McGee DJ, Akhtar M, Mendz GL, Newton JC, Cheng Y, et al. Helicobacter pylori arginase inhibits
nitric oxide production by eukaryotic cells: a strategy for bacterial survival. Proc Natl Acad Sci U S A 2001;98:13844-
9.

63.Srivastava A, Meena SK, Alam M, Nayeem SM, Deep S, Sau AK. Structural and functional insights into the
regulation of Helicobacter pylori arginase activity by an evolutionary nonconserved motif. Biochemistry 2013;52:508-
19.

64.McGee DJ, Kumar S, Viator RJ, Bolland JR, Ruiz J, Spadafora D, et al. Helicobacter pylori thioredoxin is an
arginase chaperone and guardian against oxidative and nitrosative stresses. J Biol Chem 2006;281:3290-6.

65.Penesyan A, Paulsen IT, Gillings MR, Kjelleberg S, Manefield MJ. Secondary effects of antibiotics on microbial
biofilms. Front Microbiol 2020;11:2109.

66.Tseng BS, Zhang W, Harrison JJ, Quach TP, Song JL, Penterman J, et al. The extracellular matrix protects P
seudomonas aeruginosa biofilms by limiting the penetration of tobramycin. Environ Microbiol 2013;15:2865-78.

67.Krzyzek P, Gosciniak G. A proposed role for diffusible signal factors in the biofilm formation and morphological
transformation of Helicobacter pylori. Turk J Gastroenterol 2018;29:7.

68.El Mortaji L, Tejada-Arranz A, Rifflet A, Boneca IG, Pehau-Arnaudet G, Radicella JP, et al. A peptide of a type |
toxin— antitoxin system induces Helicobacter pylori morphological transformation from spiral shape to coccoids. Proc
Natl Acad Sci U S A 2020;117:31398-409.

69.Lewis K. Persister cellules, la dormance et les maladies infectieuses. Nature 2007;5:48-56.

70.Yonezawa H, Osaki T, Hanawa T, Kurata S, Ochiai K, Kamiya S. Impact of Helicobacter pylori biofilm formation
on clarithromycin susceptibility and generation of resistance mutations. PloS One 2013;8:e73301.

71.Cai J, Huang H, Song W, Hu H, Chen J, Zhang L, et al. Preparation and evaluation of lipid polymer nanoparticles for
eradicating H. pylori biofilm and impairing antibacterial resistance in vitro. Int J Pharm 2015;495:728-37.

72.Hathroubi S, Zerebinski J, Clarke A, Ottemann KM. Helicobacter pylori biofilm confers antibiotic tolerance in part
via a protein-dependent mechanism. Antibiotics 2020;9:355.

73.Ma J-F, Hager PW, Howell ML, Phibbs PV, Hassett DJ. Cloning and characterization of the Pseudomonas
aeruginosa zwf gene encoding glucose-6-phosphate dehydrogenase, an enzyme important in resistance to methyl
viologen (paraquat). J Bacteriol 1998;180:1741-9.

74.Clardy J, Fischbach MA, Currie CR. The natural history of antibiotics. Curr Biol 2009;19:1-8.

75.Melander RJ, Basak AK, Melander C. Natural products as inspiration for the development of bacterial antibiofilm
agents. Nat prod Rep 2020;37:1454-77.

76.Carradori S, Di Giacomo N, Lobefalo M, Luisi G, Campestre C, Sisto F. Biofilm and quorum sensing inhibitors: The
road so far. Expert Opin Ther Pat 2020;30:917-30.


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

VIV | o5 5 loomsls auzmalline oY jul @ Y oylad @ Y'Y 00

77.Maccelli A, Carradori S, Puca V, Sisto F, Lanuti P, Crestoni ME, et al. Correlation between the antimicrobial
activity and metabolic profiles of cell free supernatants and membrane vesicles produced by Lactobacillus reuteri DSM
17938. Microorganisms 2020;8:1653.

78.Di Lodovico S, Napoli E, Di Campli E, Di Fermo P, Gentile D, Ruberto G, et al. Pistacia vera L. oleoresin and
levofloxacin is a synergistic combination against resistant Helicobacter pylori strains. Sci Rep 2019;9:1-10.

79.Luo P, Huang Y, Hang X, Tong Q, Zeng L, Jia J, et al. Dihydrotanshinone 1 is effective against drug-resistant
Helicobacter pylori in vitro and in vivo. Antimicrob Agents Chemother 2021;65:€01921-20.

80.Bai CL, Osaki T, Yonezawa H, Hanawa T, Zaman C, Kurata S, et al. In vitro and in vivo effects of the Mongolian
drug Amu-ru 7 on Helicobacter pylori growth and viability. Microbiol Immunol 2010;54:508-15.

81.Spésito L, Oda FB, Vieira JH, Carvalho FA, dos Santos Ramos MA, de Castro RC, et al. In vitro and in vivo anti-
Helicobacter pylori activity of Casearia sylvestris leaf derivatives. J Ethnopharmacol 2019;233:1-12.

82.Jia J, Zhang C, Liu Y, Huang Y, Bai Y, Hang X, et al. Armeniaspirol A: a novel anti-Helicobacter pylori agent.
Microb Biotechnol 2022;15:442-54.

83.Cataldi V, Di Bartolomeo S, Di Campli E, Nostro A, Cellini L, Di Giulio M. In vitro activity of Aloe vera inner gel
against microorganisms grown in planktonic and sessile phases. Int J Immunopathol Pharmacol 2015;28:595-602.

84.Graham DY. Efficient identification and evaluation of effective Helicobacter pylori therapies. Clin Gastroenterol
Hepatol 2009;7:145-8.

85.Mégraud F, Lehours P. Helicobacter pylori detection and antimicrobial susceptibility testing. Clin Microbiol Rev
2007;20:280-322.

86.Vagarali M, Metgud S, Bannur H, Karadesai S, Nagmoti J. Clinical significance of various diagnostic technigques
and emerging antimicrobial resistance pattern of Helicobacter pylori from gastric biopsy samples. Indian J Med
Microbiol 2015;33:560-4.

87.Jin F, Yang H. Effects of Lactobacillus salivarius LN12 in Combination with amoxicillin and clarithromycin on
Helicobacter pylori biofilm in vitro. Microorganisms 2021;9:1611.

88.Krzyzek P, Migdat P, Paluch E, Karwanska M, Wieliczko A, Gosciniak G. Myricetin as an antivirulence compound
interfering with a morphological transformation into coccoid forms and potentiating activity of antibiotics against
Helicobacter pylori. Int J Mol Sci 2021;22:2695.

89.Krzyzek P, Junka A, Shupski W, Dolowacka-Jozwiak A, Plachno BJ, Sobiecka A, et al. Antibiofilm and
antimicrobial-enhancing activity of Chelidonium majus and Corydalis cheilanthifolia extracts against multidrug-
resistant Helicobacter pylori. Pathogens 2021;10:1033.

90.Yu M, Wang X, Ling F, Wang H, Zhang P, Shao S. Atractylodes lancea volatile oils attenuated helicobacter pylori
NCTC11637 growth and biofilm. Microb Pathog 2019;135:103641.

91.Vetvicka V, Vetvickova J, Fernandez-Botran R. Effects of curcumin on Helicobacter pylori infection. Ann Transl
Med 2016;4.

92 Krzyzek P, Gosciniak G, Fijatkowski K, Migdat P, Dziadas M, Owczarek A, et al. Potential of bacterial cellulose
chemisorbed with anti-metabolites, 3-bromopyruvate or sertraline, to fight against helicobacter pylori lawn biofilm. Int
J Mol Sci 2020;21:9507.

93.Zhang L, Wu WK, Gallo RL, Fang EF, Hu W, Ling TK, et al. Critical role of antimicrobial peptide cathelicidin for
controlling Helicobacter pylori survival and infection. J Immunol 2016;196:1799-8009.

94.Bugli F, Palmieri V, Torelli R, Papi M, De Spirito M, Cacaci M, et al. In vitro effect of clarithromycin and alginate
lyase against Helicobacter pylori biofilm. Biotechnol Prog 2016;32:1584-91.

95.Trung HT, Huynh HTT, Thuy LNT, Van Minh HN, Nguyen M-NT, Thi MNL. Growth-inhibiting, bactericidal,
antibiofilm, and urease inhibitory activities of Hibiscus rosa sinensis L. flower constituents toward antibiotic sensitive-
and resistant-strains of Helicobacter pylori. ACS Omega 2020;5:20080.

96.Chen X, Li P, Shen Y, Zou Y, Yuan G, Hu H. Rhamnolipid-involved antibiotics combinations improve the
eradication of Helicobacter pylori biofilm in vitro: A comparison with conventional triple therapy. Microb Pathog
2019;131:112-9.

97.Shen Y, Li P, Chen X, Zou Y, Li H, Yuan G, et al. Activity of sodium lauryl sulfate, rhamnolipids, and N-
acetylcysteine against biofilms of five common pathogens. Microb Drug Resist 2020;26:290-9.

98.Di Fermo P, Di Lodovico S, Amoroso R, De Filippis B, D’Ercole S, Di Campli E, et al. Searching for new tools to
counteract the Helicobacter pylori resistance: the positive action of resveratrol derivatives. Antibiotics 2020;9:891.


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.10235922.1402.33.3.10.6 ]

[ DOI: 10.61186/iau.33.3.205 ]

S 99,968 i (Vg9 86 bLS) ool 3T oLl (S 3y pole aloxo ITIA

99.Zamani H, Rahbar S, Garakoui SR, Afsah Sahebi A, Jafari H. Antibiofilm potential of Lactobacillus plantarum spp.
cell free supernatant (CFS) against multidrug resistant bacterial pathogens. Pharmaceut Biomed Res 2017;3:39-44.

100.Wylie MR, Windham IH, Blum FC, Wu H, Merrell DS. In vitro antibacterial activity of nimbolide against
Helicobacter pylori. J Ethnopharmacol 2022;285:114828.

101.Grande R, Carradori S, Puca V, Vitale I, Angeli A, Nocentini A, et al. Selective inhibition of helicobacter pylori
carbonic anhydrases by carvacrol and thymol could impair biofilm production and the release of outer membrane
vesicles. Int J Mol Sci 2021;22:11583.

102.Spiegel M, Krzyzek P, Dworniczek E, Adamski R, Sroka Z. In silico screening and in vitro assessment of natural
products with anti-virulence activity against Helicobacter pylori. Molecules 2021;27:20.


http://dx.doi.org/10.61186/iau.33.3.205
https://dor.isc.ac/dor/20.1001.1.10235922.1402.33.3.10.6
https://tmuj.iautmu.ac.ir/article-1-2079-fa.html
http://www.tcpdf.org

