[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

s dlis IVE G170 isladaden T s lacd VT 8,50 NV o gped ol Sl psle 818850 Sty sutils dhas I[ ”V”

Sogro Yo oxiy] gL AD g wis BABL are b pw 8L g b TL ) gL

WAV S VY 1T TRV i WAVSA sl ATV sl s oS>
: .

S ol slac 53 i Jold Sl 53 15 Ol s 5 30 (slop e 55 o e g3 s Ol e

037" slesl s Sl osesLsdacl Slesy Lol (28 edes O ST sl 53 555k LS
Oless ol b e sk sle sy S 5T L L (cagA L 5 d i am (55 slacai 63 b amylis 3) acA
Lol 5 oS s Ol L1 sl sdae Ol 31 Catiloe sl g sy o il on (55 5k S Ska 0
SIL10 dL-8 JL-1B adeor 31 oo sl (sLa0s 53 vbssa sk 35 5 ol 0 o3l 0L el slageals
S Oz 5 2l SL SB35 SOl 20 o gome odme Ol s gl ket 55U Ol sa Sl (S TNF-a
VASYO Jshay (sloliSuS b sladd S 555 Ls Micro-RNA S s Uil odns 0lb s 5550 55 ot
521 sl Gl 65801 Gl slad e asiS o Ll 05 Oly oS 55 1 pege BB oS Bl o A5 IS
5K ik S nlis 5 5l el i 05 S 53 4 LRNA 5 S dims oo 0LE5 b 55 b amlio
i Jo e s adSse cnl 51 GSUSS #ll duled Jae (55505 laodisSlen b 5 03551 Ol ey il 5 o
Jlim 534S Glaol w00 Sl iy aSCul 4 a5 L ks S 38 s sl 3 8 ale 3l Ol e
s Il e edme Ol e ey s KL pLalis ol ez Olays HB 53 e el iy
D3 5 gt el e Bl Al (ol e e 5 35 GRS (6 3 ) s

s dal g edme O L5 oL SL e b KL 5,50 53 baaiily o Sl

s 5o sk 3 MICTORNA otas Ol o ¢ 3 SOLE gulelS” lolS”

o
"W et e Caaas

a5 ple T s ikl e
r.).?}l:).i JJL\.;

o el S A i 0,5 )
ool i ol sl oSSl (S5 s
Il “I,L_g;/v/

o 0l sty o S350 Sip 05,5 =T
G inkige o o205 20 o Sy (5515
Il Ol 55l S s

S 5 SlsS sl oy Sliini 5 0 -1
ol e frsf e sl gk pple oSt

b e o ¢ sl 1 e s
S35 05,5 i (i sl oS
He s s
61 A4\ ;xS

CEO-TYOVEVHY 1l

E-mail: s_latifi@uma.ac.ir

6“"*{}*’ o..,\.'»)..i odxs ‘_)Lb).vﬂ BRI Sl u&M cagA+
S-S P s S ghls vacA 03 i1 s ml sl 585 gl
sl B8 1 s m 4l n (Mbp) Gl G Siba Ldaas
Slosue 85T L L3 dl s Voo sl sl d a=b 5 ool
S sl Ol Oes 5 Abdi 5JUTke andlas Ml o Lo e o
S Sllo kel b b golblae bLsiml 5 s] glacs 53
Sobe O, 5 Bakhti addlas )05 sdas O e 5 Sl e

Soske SLsSda lad sl 55 1) vacA (lisben O3 5 g

Tehran Univ Med J (TUM.J) 2018 September;76(6):365-73

http://tumj.tums.ac.ir

e g S Libs bdl Jas LB, Ay Ol

o T e sy 4 e Bl Sl (Sl SV
Jols Olez 55 15 Ol e 51 36 (gls a5 S 5o e nss (ol
S 53 basl op sdde 5l s a boadlee opl s T sl e
sy el sdae O (Sl ol S e sl SLES
cagh dax 5l (adaze gliolen O] lils o5k S Ss
05Sb S Olgea sk SUSUs TLasL e vacA 5 babA2

6L&“u_j-i.\."ﬂ-‘aM%NuMOLbﬁ}gjjTélﬂV.@.,a)’a;'-


https://tumj.tums.ac.ir/article-1-9021-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

ObhlKas 5 suic Craiac i

OLen s Leung 5505 odrs Ol o 5 Sl o iy Sl 55
5 (IL-IB-511%T) Sl 556 55 8 jsds o5 Lsls 0L
OV a1y (sl o35, sdhbke 4 Ml kst (vacAml) b S
5 @bt Ki bl O s s Tes e I8l
el 0 55158 edrs Ol s b Sl
& MBS oSS b Gty 5 clo 050 BRNA 5 S
JSo 4 i Lol glal) & aes A5 Sy \ASYo b
cbli= LSS L 5l Ll S 15 e s55es 8 S g5 lad >
sk s Gl sladie s bdsSse il e s
Sl 55 e B BRNA S sl isiee iy 5,50
SXoaiws Anti-apoptotic s Pro-apoptotic 4aiws 55 4 45 Xjls
il >l 53 LRNA S 51 58058 plpl Masd
ol s S 5s S5S 5 5 Shalie (o138 dex 1 Ob
a5 odims ATty aly Olsien Al 5 o IS0 ol
o3Il ;5055 Stage L miR-106a (VU Ol ™ ps oslined 55
miR-421 ™ol b 0 s bli 4 ol s Slbie e ey
Oy o odne Ol adsl Jolin 5o Gl slacil s
g e
ciies Olallae s odse Ol e ;3 mIR-31 51 ook Clﬁ.w
L miR-195 5 miR-212 iR-221 by il ool s 318
b g ol plnil Jtassy 3 Tl B je gl 65 kol
Glwlie L miR-107 Oly e (solsbas LU, OSs 5 Inoue
Effatpanah .02 cdalin 650 55 slad shor (,.q-L(;J 5 use s Stage
5 MR216S L35 slgniy Oyl s haallae sl b 0K
o 555 st sl s S Ol seay il e miR-221
Sl S e cWl L2als P68 13 ealizal 5 50 edas Ol e
odzs O, ;> MiR-512-5P sl L u_}Upﬂ sladse ;s sl
Ole S5l e Cate b5 01,8 5 Babashah .l e Glas)
5 odas Olb, 45> MiR-16 5 miR-15b ialS 5 miR-106b-25
S5 s L miR-16 5 miR-15b 55 o sl Oli ey,
Wl 25 o138 sles 3 5 0 Sl G 20 Eel BCL2 03l
cagA & ol esls Ol In vitro Ll i 5y asllas M.J\;;Sua
S NFKB s Gisb 3l o jas |, miR-1290 5 miR-584 45
A5 bl ok SUSe b S )T S e oW1 Erk1/2

53 05 leslys Bloc2 sel glacssi Sl oS plubs
I a8 Ol 3 9 AT s TAY i 5 a G e Olles
Gl g 55T L el Bl 48 sls 0L s s sdalia V4/Y 5
LecagA cCunsy b 5dl sil anl 1 LLS,I 31 5648 5 I cedae
Slandlas 53 O,Kan 5 Mottaghi "4l s sdme (Sl yucn )18 5551
vacA il i gl 1 golsbas LU (35 Ol 3l Oliul s
Oles O, 5 Basiri a5 S 550158 edee Ol S5 Skt s
sdas Ol o (g lskas 5 sbas vaCA dl 555 5 i 45 Ll
aadllas Jlm ool b das e SR B Ol )3T Ol 3
SolEs Olge 4 Ll e babA2 &S sl OLiS OKes 5 Abdi
Ol Bl T3 8 e Jun)l Dbl Comar 3 st s
e3ls QL& dn vitro Lyl ;s ol Slagaly sl 5 oS smle
o ol ULl 3 INF-a gl oSele cwl ol
23 (SB35 3o e nl e 2l (6 i Ol (s sk S
e odas Ol o (gl Sl 0SB Olgeay INF-a (S gl
TINF-A IL-1B dL-10 sla03 3 pmmdosn e 35 Tosd 0
b s m el SIS 36 S sl Oy s L-IRN 5 IFN-G
O g odns Ol (gl st S Olgew IL-1B s S5
S 2 bl wallas bl b OLISs 5 Xue s
S gls IL-10-819*TT i) &5 Lsls olid Lol Cumex
adllas 3 OLKen 5 Xue Al o odne O s ol s labloes
53 5 IL-10-592%AA by se b Bl 28 (5 S5 5l
Vals Ol IS b aglie 3 55k LS a eaylT 51l
S ophpe Dpemn s 55 SSU S Sl ege Jolo L8
© ool el ladhe 5258 oo b Jds 55 042 b a4 s
Olsee Siel3l s VEGF Ol i3l CsL IL-1B MliS o bls
adllas Mg e 218 oK ol . 3 IL-8 gmRNA
Soblas LU OL)en 5 Gonzalez Lu g K3 5 al el
T osls 0l edre Ol o a0 Ml st 5 IL-1B-31%C g o0 |
53 MCP-1 5 IL-8 JL-6 abex | ciliss glasSsule W
5 IL-8 ol e 1S asdlle cpkes oy Sl e slad sl
TS e Wl piesl amls s ) ege L8 MCP-I
3TINF 3 s g0 g5 o8 Lals 0L 0L, 5 Rodriguez
st U g bsbas bLs,l (HSP70-1*C 5 TNF-B G/G) HSP70

VP G PO F o)lais VF 0,90 I 005 157 (i sl olCiils o iy ouSiils aloeo


https://tumj.tums.ac.ir/article-1-9021-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

v odre Gl pw (L 5 boISL s sla, Sl

sdne Ol o b Glsen 5 ol S s S BT

gl bl g5 Pl o1l S Ol s g5 Sobess
b ASL S

q vacA
B s1

Code V841 Y14y 53Uk ml

v oo vov AR PR vacA il
YA St YYAL TVV 5Tl cagA+
Ol s S5

4 e AAmA YY.0 PRHH IL-174-rs2275913
AR Code o¥YY RTAT Tk IL-8-251*4>T
™ Code ARFA Yig) FRH[ IL-1B-511*T
Al e £14q TA00 bl TNF-A -308+*AA
e ke * * S TNF-a* 238* G/A
vi St YA¥O Y14 PR TNF-0*857* C/T
ve Coke * * Tl ILI-RN*2/%2

2o 93 Ok U Sosba a8 Sl slacil
ool il Loawlie 5o Glbse glacil ;> RNA
3 2 0l G g8 Bl S sy al I (g5
o301 il L miR-152 31 ol Ol s S eaalive JsSUse
L L miR-148a 1 ;b Ols Ll s andly 5505 Stage
05 a8 Wby ol OLKes s Kim Vs g Jad e 5 se 55 o3Il il 5!
23 Fsesn Oaedhie dewsn Sbsw glade 5> miR-10b
Slesss b 53 Faesn Osdlis 5 255 0 gl CPG Ll
Sl iy () opize 3 b amglie 53 (118) sdae Ol
2 e B g5 S0 e Olgea miR-10b ool ol Al e
5 Chu adlae 55 VS o Wl Ol e bty 5l 6,8
Sk, s miR-203 anl _ials Ol a3 28 oL
(Soso5 Fe S Olgea mIR-203 5 A3l o o550 8
e e 031 I3 s 3k Sl s Ol A,
S L3S oS Ol Kes sHsu .S e les PIBFI/AKt Jlo,
s> Notehl j gy w5 ol <l mMIRNA S () gioas miR-151
miR-151 C]a..u Db e e odae Slbow slad

SV o505 08 slaai sl banlis js odme S o sladisad 5o

Tehran Univ Med J (TUM.J) 2018 September;76(6):365-73

http://tumj.tums.ac.ir

335 s 3 Laesls *

L oaSOle 3o b I IL-8 ledl S ynle slgs Esb miR-155
L Sol 555 o NFKB s 5l eslinad L dkp LS 3-UTR
Loyl s S e 55 miR-146a A5 o (g)5ke 5L S
53 odas O, b miR-146a 152910164 G/C 05 pencd) 35k
oLz o1, es 5 Shiotani ©' .ol ol 55158 (6 5IbTke Slallas
Gk SUSe oSai; 5l e miR-204 5 let7 Olsee 45 sl
Ol 2l Sl Gl gladbe ST s let7 b o il
aw Oloya Sl eslizal b gk SL Sl Sale) 5l 255 00
SLRNA 5 Koo Olse co3ay Sdd 035 b 5> Sism sl sl
LS b (6 e (MIR93 5 miR-25 miR-21) S35
sl 5k 5l miR-155 (VL oLy aS Wsls Ol O 5 Wu
s o 0L 1y sl SLSs do clle (3l gl e
Pro-apoptotic- o5 @iR-155 45 Ksls olis OL,Kea 5 Saito
el TS e le s Gda Olgsa |, TPS3INPI
MR- ahax 31 LRNA 5 S 5l e ¢l e sla 158
L Ss0 53 miR-72-76 5 miR-370 miR-146a miR-378 21
53 T s S5 e Ol a5 5 (6 ske SLSULs
55> miR-152 5 miR-148a Oly x5 (OLes 5 Chen axllas


https://tumj.tums.ac.ir/article-1-9021-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

ObhlKas 5 suic Craiac

ARYA

odns Ol b 0T LLS I 5 LRNA 5 Koo ¥ J k>

b Oy o KW Sl Ol Sl
v el 5 oy A\ miR-106a
£y Dl 5l Y Y miR-221
£t il A s miR-107
1 Sl 5l KA Vo) miR-148a, miR-152
1t ol i g miR-151
% il 5l AR D miR-17-5p/20a
A el A A miR-335
" ol sl A T miR-421
\z il 5l TV TV miR-21
Vi Dl 5l \al vy miR-196a
vy Dl 5l Al \YA miR-143
vy il £) £) miR-130a
\& el Y \YA miR-145
vo Sl 5l - Vey miR-181¢
\a el 5l oA oA miR-196a-5p
2 ol - YA miR-199a-5p
VA Ul VoY VoY miR-20b
V4 el YA YA miR-215
Ar il 5l At Ve miR-23a/b
AN ol 5l g I miR-25
AY Sl 5l - Y4 miR-375 and miR-142-5p
AY Sl 5l - 10 miR-451, miR-1992a-3p and miR-195
I Sl 5 AA \Am miR-630
A0 Sl 5 - Qv miR-92
A Ul \D Veq miR-196b
) Sals Ve h\ miR-31
1 oS \O Y miR-146a
v Sals Voo Ve miR-10b
v als £\ Voo miR-203
10 Sals * * miR-26
" Sals * * miR-19b
AV Sals - AV miR-125a-5p
M als At At let-7i
A4 Seals yYY \YY miR-204
q- Sals Y Y miR-574-3pd
a) oS AEh Ve miR-148b
qy oals - Y miR-1207-5p
qy Sals Ve Ve miR-125a-3p
at oals A ™ miR-141
40 Seals At As miR-153
a1 als A A miR-193b
av eals aA aA miR-206
aA ey AY AY miR-217
a4 Sals o Vo miR-29¢
Yoo Sals TV TV miR-34a
Vo) Sals Y Y miR-520d-3p

S s 53 Oledbl ¥

VP G PO F o)lais VF 0,90 I 005 157 (i sl olCiils o iy ouSiils aloeo


https://tumj.tums.ac.ir/article-1-9021-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

a4 Abdi E, et al.

S 55k S Sla ST Oleys 4 S e DLy 5 eals 13 AT
Sladsbe Al edas Ol 5l Cailos Gl S sy Su 2l
Las o OLES o5 g b amlia 3 1y Fslize Gl S S e
Oy 0 Joe o (oo e 5 65 50 0T 55 4 a5 L
Sl gl 38 Ol Gap a4 e lse Lo
o)l s S b Ciliie e 53 BRNA S
5 et ATy s sl KL Ol il Wad S5

.x;)lﬁcsu;wl:)f#.;gis

oS sk bISse pl Sl S5 ssem oo

aoars badl Coenl Gl Ollen Olys 5o Ll o (solew
Blys BB adsl Jomle s Sl el 100 1 i oK
Llg o odre O s sla Sl lalid ol ply s

Golo s dmdlan 5 puy3s5 el ($ i 3 S A

sl asls

References

1. Scotto J, Fears TR, Fraumeni JF Jr. Solar radiation. In:
Schottenfeld D, Fraumeni JF Jr, editors. Cancer Epidemiology and
Prevention. 2™ ed. New York, NY: Oxford University Press; 1996.
P. 355-72.

2. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics,
2002. CA Cancer J Clin 2005;55(2):74-108.

3. Wroblewski LE, Peck RM, Wilson KT. Helicobacter pylori and
gastric cancer: factors that modulate disease risk. Clin Microbiol
Rev 2010;23(4):713-39.

4. Suerbaum S, Michetti P. Helicobacter pylori infection. N Engl J
Med 2002;347(15):1175-86.

5. Peek RM, Moss SF, Wang S, Holt PR, Tham KT, Blaser MJ, et al.
Helicobacter pylori cagA+ strains and dissociation of gastric
epithelial cell proliferation from apoptosis. J Natl Cancer Inst
1997,89(12):863-68.

6. Gonzalez CA, Figueiredo C, Lic CB, Ferreira RM, Pardo ML,
Ruiz Liso JM, et al. Helicobacter pylori cagA and vacA genotypes
as predictors of progression of gastric preneoplastic lesions: a
long-term follow-up in a high-risk area in Spain. Am J
Gastroenterol 2011;106(5):867-74.

7. Atherton JC, Cao P, Peek RM, Jr, Tummuru MK, Blaser MJ,
Cover TL. Mosaicism in vacuolating cytotoxin alleles of
Helicobacter pylori. Association of specific vacA types with
cytotoxin production and peptic ulceration. J Biol Chem
1995;270(30):17771-7.

8. Bakhti SZ, Latifi-Navid S, Mohammadi S, Zahri S, Bakhti FS,
Feizi F, et al. Relevance of helicobacter pylori vacA 3'-end region
polymorphism to gastric cancer. Helicobacter 2016;21(4):305-16

9. Abdi E, Latifi-Navid S, Latifi-Navid H, Safamejad B.
Helicobacter pylori vacuolating cytotoxin genotypes and
preneoplastic lesions or gastric cancer risk: a meta-analysis. J
Gastroenterol Hepatol 2015;31(4):734-44.

Tehran Univ Med J (TUM.J) 2018 September;76(6):365-73

http://tumj.tums.ac.ir

cld sl 53 a8 Lol Olas oK 5 Qiu Mol sl 5,18
5 Srlee S golsliae 5 sba miR-26 (VL Ol MGC-803
MGC- sbadsw 55 1) S50l 5 MS o0 05w |, S L3S
Oly L2als &S Wl olas o Kes 5 Wang a8 e <Ll 803
ol 4 eosba il e BLsl sdms Sl e glacil > miR-19b
S 5 ey o3Il Rl (had pled 4 s b Ol ralS
S sls Olas cpimmen OUT glaanil .ol Las e (g5l 0 S slealie
L edes Sl sladshe 35 BCL3 (5 Scsus L miR-19b
Oy b Lo e GLRNA Soo plsil T Jtr 52 kS el
RO PV 5 P WRCH WS S PO
ol 03ls LS Oler ciles blE s 4l bl slatasy

sk S i oty bl a1 e s
3ok &S L) 18 Ll o edae Ol s o Ml Jlat (a5
Syse odae Olb i i 5 1) gosk SLSa i Slalas

10. Mottaghi B, Safaralizadeh R, Bonyadi M, Latifi-Navid S, et al.
Helicobacter pylori vacA i region polymorphism but not babA2
status associated to gastric cancer risk in northwestern Iran. Clin
Exp Med 2016;1699(1):57-63.

11. Basiri Z, Safaralizadeh R, Bonyadi MJ, Somi MH, Mahdavi M,
Latifi-Navid S. Helicobacter pylori vacA d1 genotype predicts risk
of gastric adenocarcinoma and peptic ulcers in northwestern Iran.
Asian Pac J Cancer Prev 2014;15(4):1575-9.

12. Abdi E, Latifi-Navid S, Yazdanbod A, Zahri S. Helicobacter
pylori babA2 positivity predicts risk of gastric cancer in Ardabil, a
very high-risk area in Iran. Asian Pac J Cancer Prev
2015;17(2):733-8.

13. Peeck RM Jr, Blaser MJ. Helicobacter pylori and gastrointestinal
tract adenocarcinomas. Nat Rev Cancer 2002;2(1):28-37.

14. El-Omar EM, Carrington M, Chow WH, McColl KE, Bream JH,
Young HA, et al. Interleukin-1 polymorphisms associated with
increased risk of gastric cancer. Nature 2000;404(6776):398-402.

15. Machado JC, Pharoah P, Sousa S, Carvalho R, Oliveira C,
Figueiredo C, et al. Interleukin 1B and interleukin 1RN
polymorphisms are associated with increased risk of gastric
carcinoma. Gastroenterology 2001;121(4):823-9.

16. Xue H, Lin B, An J, Zhu Y, Huang G. Interleukin-10-819
promoter polymorphism in association with gastric cancer risk.
BMC Cancer 2012;12:102.

17. Xue H, Wang YC, Lin B, An J, Chen L, Chen J, et al. A meta-
analysis of interleukin-10-592 promoter polymorphism associated
with gastric cancer risk. PLoS One 2012;7(7):e39868.

18. Montecucco C, Rappuoli R Living dangerously: how Helicobacter
pylori survives in the human stomach. Nat Rev Mol Cell Biol
2001;2(6):457-66.

19. Akagi Y, Liu W, Zebrowski B, Xie K, Ellis LM. Regulation of
vascular endothelial growth factor expression in human colon


https://tumj.tums.ac.ir/article-1-9021-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Bacterial and tissue biomarkers of gastric cancer V-

cancer by insulin-like growth factor-.  Cancer Res
1998;58(17):4008-14.

Kitadai Y, Haruma K, Sumii K, Yamamoto S ,Ue T, Yokozaki H,
et al. Expression of interleukin-8 correlates with vascularity in
human gastric carcinomas. 4m J Pathol 1998;152(1):93-100.
Garza-Gonzalez E, Bosques-Padilla FJ, El-Omar E, Hold G,
Tijerina-Menchaca R, Maldonado-Garza HJ, et al. Role of the
polymorphic IL-1B, IL-IRN and TNF-A genes in distal gastric
cancer in Mexico. Int J Cancer 2005;114(2):237-41.

Ito R, Kitadai Y, Kyo E, Yokozaki H, Yasui W, Yamashita U, et
al. Interleukin 1 alpha acts as an autocrine growth stimulator for
human gastric carcinoma cells. Cancer Res 1993;53(17):4102-6.
Ohta M, Kitadai Y, Tanaka S, Yoshihara M, Yasui W, Mukaida N,
et al. Monocyte chemoattractant protein-1 expression correlates
with macrophage infiltration and tumor vascularity in human
gastric carcinomas. Int J Oncol 2003;22(4):773-8.

Ito R, Yasui W, Kuniyasu H, Yokozaki H, Tahara E. Expression of
Interleukin-6 and Its effect on the cell growth of gastric carcinoma
cell lines. Jpn J Cancer Res 1997;88(10):953-8.

Partida-Rodriguez O, Torres J, Flores-Luna L, Camorlinga M,
Nieves-Ramirez M, Lazcano E, et al. Polymorphisms in TNF and
HSP-70 show a significant association with gastric cancer and
duodenal ulcer. Int J Cancer 2010;126(8):1861-8.

Leung WK, Chan MC, To KF, Man EP, Ng EK, Chu ES, et al. H.
pylori genotypes and cytokine gene polymorphisms influence the
development of gastric intestinal metaplasia in a Chinese
population. Am J Gastroenterol 2006;101(4):714-20.

Mao JRGCB, Pan Q. The vacA il genotype of Helicobacter pylori
is associated with peptic ulcer and gastric cancer: A meta-analysis.
Chinese-German J Clin Oncol 2014;1-9.

Huang JQ, Zheng GF, Sumanac K, Irvine EJ, Hunt RH. Meta-
analysis of the relationship between cagA seropositivity and
gastric cancer. Gastroenterology 2003;125(6):1636-44.

Yu H, Sun S, Liu F, Xu QH. Meta-analysis of associations
between interleukin-17 gene polymorphisms and risk of gastric
cancer. Asian Pac J Cancer Prev 2014;15(20):8709-13.

Cheng D, Hao Y, Zhou W, Ma Y. Positive association between
Interleukin-8-251A> T polymorphism and susceptibility to gastric
carcinogenesis: a meta-analysis. Cancer Cell Int 2013;13:100.
Vincenzi B, Patti G, Galluzzo S, Pantano F, Venditti O, Santini D,
et al. Interleukin 1B-511T gene (IL1B) polymorphism is correlated
with gastric cancer in the Caucasian population: results from a
meta-analysis. Oncol Rep 2008;20(5):1213-20.

Gorouhi F, Islami F, Bahrami H, Kamangar F. Tumour-necrosis
factor-A polymorphisms and gastric cancer risk: a meta-analysis.
Br J Cancer 2008;98(8):1443-51.

YulY, Li L, Ma H, Liu K, Cheng X, Li YL, et al. Tumor necrosis
factor-a 238 G/A polymorphism and gastric cancer risk: a meta-
analysis. Tumour Biol 2013;34(6):3859-63.

Cen G, Wu W. Association between tumor necrosis factor-alpha
857C/T polymorphism and gastric cancer: a meta-analysis.
Tumour Biol 2013;34(6):3383-8.

Kamangar F, Cheng C, Abnet CC, Rabkin CS. Interleukin-1B
polymorphisms and gastric cancer risk: meta-analysis. Cancer
Epidemiol Biomarkers Prev 2006;15(10):1920-8.

Bartel DP. MicroRNAs: genomics, biogenesis, mechanism, and
function. Cell 2004;116(2):281-97.

Noori-Daloii MR, Vand Rajabpour F. Roles of miRNAs in gene
expression regulation, apoptosis, diagnosis and treatment of
cancer. Med Sci J Islamic Azad Univ Tehran Med Branch
2011;21(3):151-61.

Yan W, Qian L, Chen J, Chen W, Shen B. Comparison of
Prognostic MicroRNA Biomarkers in Blood and Tissues for
Gastric Cancer. J Cancer 2016;7(1):95-106.

Xiao B, Guo J, Miao Y, Jiang Z, Huan R, Zhang Y, et al.
Detection of miR-106a in gastric carcinoma and its clinical
significance. Clin Chim Acta 2009;400(1-2):97-102.

40. Jiang Z, Guo J, Xiao B, Miao Y, Huang R, Li D, et al. Increased
expression of miR-421 in human gastric carcinoma and its clinical
association. J Gastroenterol 2010;45(1):17-23.

41. Zhang Y, Guo J, Li D, Xiao B, Miao Y, Jiang Z, et al. Down-
regulation of miR-31 expression in gastric cancer tissues and its
clinical significance. Med Oncol 2010;27(3):685-9.

42. Liu K, Li G, Fan C, Diao Y, Wu B, Li J. Increased Expression of
MicroRNA-221 in gastric cancer and its clinical significance. Int J
Med Res 2012;40(2):467-74.

43. Wu WY, Xue XY, Chen ZJ, Han SL, Huang YP, Zhang LF, et al.
Potentially predictive microRNAs of gastric cancer with
metastasis to lymph node. World J  Gastroenterol
2011;17(31):3645-51.

44, Tnoue T, linuma H, Ogawa E, Inaba T, Fukushima R.
Clinicopathological and prognostic significance of microRNA-107
and its relationship to DICER1 mRNA expression in gastric
cancer. Oncol Rep 2012;27(6):1759-64.

45. Effatpanah H, Yadegarazari R, Karami M, Majlesi A, Shabab N,
Saidijam M. Expression analysis of mir-2]1 and mir-221 in
cancerous tissues from Iranian patients with gastric cancer. Iran
Biomed J 2015;19(4):188.

46. Cho WC. MicroRNAs: potential biomarkers for cancer diagnosis,
prognosis and targets for therapy. Int J Biochem Cell Biol
2010;42(8):1273-81.

47. Babashah S, Soleimani M. The oncogenic and tumour suppressive
roles of microRNAs in cancer and apoptosis. Eur J Cancer
2011;47(8):1127-37.

48. Krajewski S, Krajewska M, Turner B, Pratt C, Howard B, Zapata
J, et al. Prognostic significance of apoptosis regulators in breast
cancer. Endocr Relat Cancer 1999;6(1):29-40.

49. Zhou X, Zhao F, Wang ZN, Song YX, Chang H, Chiang Y, et al.
Altered expression of miR-152 and miR-148a in ovarian cancer is
related to cell proliferation. Oncol Rep 2012;27(2):447-54.

50. Xiao B, Liu Z, Li BS, Tang B, Li W, Guo G, et al. Induction of
microRNA-155 during Helicobacter pylori infection and its
negative regulatory role in the inflammatory response. J Infect Dis
2009;200(6):916-25.

51. Xie WQ, Tan SY, Wang XF. MiR-146a 152910164 polymorphism
increases risk of gastric cancer: a meta-analysis. World J
Gastroenterol 2014;20(41):15440-7.

52. Ibarra I, Erlich Y, Muthuswamy SK, Sachidanandam R, Hannon
GJ. A role for microRNAs in maintenance of mouse mammary
epithelial progenitor cells. Genes Dev 2007;21(24):3238-43.

53. Akao Y, Nakagawa Y, Naoe T. let-7 microRNA functions as a
potential growth suppressor in human colon cancer cells. Biol
Pharm Bull 2006;29(5):903-6.

54. Shiotani A, Uedo N, lishi H, Murao T, Kanzaki T, Kimura Y, et al.
H. pylori eradication did not improve dysregulation of specific
oncogenic miRNAs in intestinal metaplastic glands. J
Gastroenterol 2012;47(9):988-98.

55. Wu K, Zhu C, Yao Y, Wang X, Song J, Zhai J. MicroRNA-155-
enhanced autophagy in human gastric epithelial cell in response to
Helicobacter pylori. Saudi J Gastroenterol 2016;22(1):30-6.

56. Saito Y ,Suzuki H, Tsugawa H, Imaeda H, Matsuzaki J, Hirata K,
et al. Overexpression of miR-142-5p and miR-155 in gastric
mucosa-associated lymphoid tissue (MALT) lymphoma resistant
to Helicobacter pylori eradication. PLoS One 2012;7(11):e47396.

57. Feng Y, Wang L, Zeng J, Shen L, Liang X, Yu H, et al. FoxM1 is
overexpressed  in  Helicobacter  pylori-Induced  gastric
carcinogenesis and is negatively regulated by miR-370. Mol
Cancer Res 2013;11(8):834-44.

58. Liu H, Zhu L, Liu B, Yang L, Meng X, Zhang W, et al. Genome-
wide microRNA profiles identify miR-378 as a serum biomarker
for early detection of gastric cancer. Cancer Lett 2012;316(2):196-
203.

59. Paranjape T, Slack F, Weidhaas J. MicroRNAs: tools for cancer
diagnostics. Gut 2009;58(11):1546-54.

VP 6 PO F o)lais VF o,50 I g0 05 1505 i pple olils o oy 0uCils aleo


https://tumj.tums.ac.ir/article-1-9021-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

VA Abdi E, et al.

60. Xiao B, Zhu ED, Li N, Lu DS, Li W, Li BS, et al. Increased miR- 79.
146a in gastric cancer directly targets SMAD4 and is involved in
modulating cell proliferation and apoptosis. Oncol Rep 80.
2012;27(2):559-66.

61. Chen Y, Song Y, Wang Z, Yue Z, Xu H, Xing C, et al. Altered
expression of MiR-148a and MiR-152 in gastrointestinal cancers
and its clinical significance. J Gastrointest Surg 2010;14(7):1170- 81.
9.

62. Kim K, Lee HC, Park JL, Kim M, Kim SY, Noh SM, et al.
Epigenetic regulation of microRNA-10b and targeting of
oncogenic MAPREI in gastric cancer. Epigenetics 2011;6(6):740- 82.
51.

63. Chu SJ, Wang G, Zhang PF, Zhang R, Huang YX, Lu YM, et al.
MicroRNA-203 suppresses gastric cancer growth by targeting
PIBF1/Akt signaling. J Exp Clin Cancer Res 2016;35(47):1-11. 83.

64. Hsu K, Fang W, Huang K, Huang T, Lee H, Hsieh R, et al. Notchl
pathway-mediated microRNA-151-5p promotes gastric cancer
progression. Oncotarget 2016;7(25):38036-51. 84.

65. Qiu X, Zhu H, Liu S, Tao G, Jin J, Chu H, et al. Expression and
prognostic value of microRNA-26a and microRNA-148a in gastric
cancer. J Gastroenterol Hepatol 2017;32(4):819-827. 85.

66. Wang H, Xiong M, Hu Y, Sun Y, Ma Q. MicroRNA-19b inhibits
proliferation of gastric cancer cells by targeting B-cell
CLL/lymphoma 3. Oncol Rep 2016;36(4):2079-86. 86.

67. Wang M, Gu H, Qian H, Zhu W, Zhao C, Zhang X, et al. MiR-17-
5p/20a are important markers for gastric cancer and murine double
minute 2 participates in their functional regulation. Eur J Cancer
2013;49(8):2010-21. 87.

68. Yan Z, Xiong Y, Xu W, Gao J, Cheng Y, Wang Z, et al.
Identification of hsa-miR-335 as a prognostic signature in gastric
cancer. PLoS One 2012;7(7):e40037.

69. Jiang Z, Guo J, Xiao B, Miao Y, Huang R, Li D, et al. Increased
expression of miR-421 in human gastric carcinoma and its clinical 88.
association. J Gastroenterol 2010;45(1):17-23.

70. Chan SH, Wu CW, Li AF, Chi CW, Lin WC. MiR-21 expression
in human gastric carcinomas and its clinical association.
Anticancer Res 2008;28(2A):907-11. 89.

71. Tsai KW, Liao YL, Wu CW, Hu LY, Li SC, Chan WC, et al.

Aberrant expression of miR-196a in gastric cancers and correlation
with recurrence. Genes Chromosomes Cancer 2012;51(4):394- 90.
401.

72. Naito Y, Sakamoto N, Oue N, Yashiro M, Sentani K, Yanagihara
K, et al. MicroRNA-143 regulates collagen type III expression in
stromal fibroblasts of scirrhous type gastric cancer. Cancer Sci 91.
2014;105(2):228-35.

73. Jiang H, Yu WW, Wang LL, Peng Y. MiR-130a acts as a potential
diagnostic biomarker and promotes gastric cancer migration,
invasion and proliferation by targeting RUNX3. Oncol Rep 92.
2015;34(3):1153-61.

74. Naito Y, Yasuno K, Tagawa H, Sakamoto N, Oue N, Yashiro M,
et al. MicroRNA-145 is a potential prognostic factor of scirrhous 93.
type gastric cancer. Oncol Rep 2014;32(4):1720-6.

75. Cui M, Yue L, Fu Y, Yu W, Hou X, Zhang X. Association of
microRNA-181c¢ expression with the progression and prognosis of
human gastric carcinoma. Hepatogastroenterology 94.
2013;60(125):961-4.

76. Li HL, Xie SP, Yang YL, Cheng YX, Zhang Y, Wang J, et al.

Clinical significance of upregulation of mir-196a-5p in gastric
cancer and enriched KEGG pathway analysis of target genes. 95.
Asian Pac J Cancer Prev 2015;16(5):1781-7.

77. Zhao X, He L, Li T, Lu Y, Miao Y, Liang S, et al. SRF expedites
metastasis and modulates the epithelial to mesenchymal transition 96.
by regulating miR-199a-5p expression in human gastric cancer.

Cell Death Differ 2014;21(12):1900-13.

78. Xue TM, Li de, Tao MZ, Xu GC, Zhang J, Zhang PJ. MiR-20b
overexpression is predictive of poor prognosis in gastric cancer. 97.
Onco Target Ther 2015;8:1871-6.

Tehran Univ Med J (TUMJ) 2018 September;76(6):365-73

http://tumj.tums.ac.ir

Xu YJ, Fan Y. MiR-215/192 participates in gastric cancer
progression. Clin Transl Oncol 2015;17(1):34-40.

Ma G, Dai W, Sang A, Yang X, Gao C. Upregulation of
microRNA-23a/b promotes tumor progression and confers poor
prognosis in patients with gastric cancer. Int J Clin Exp Pathol
2014;7(12):8833-40.

Gong J, Cui Z, Li L, Ma Q, Wang Q, Gao Y, et al. MicroRNA-25
promotes gastric cancer proliferation, invasion, and migration by
directly targeting F-box and WD-40 Domain Protein 7, FBXW7.
Tumour Biol 2015;36(10):7831-40.

Zhang X, Yan Z, Zhang J, Gong L, Li W, Cui J, et al
Combination of hsa-miR-375 and hsa-miR-142-5p as a predictor
for recurrence risk in gastric cancer patients following surgical
resection. Ann Oncol 2011;22(10):2257-66.

Brenner B, Hoshen MB, Purim O, David MB, Ashkenazi K,
Marshak G, et al. MicroRNAs as a potential prognostic factor in
gastric cancer. World J Gastroenterol 2011;17(35):3976-85.

Chu D, Zhao Z, Li Y, Li J, Zheng J, Wang W, et al. Increased
microRNA-630 expression in gastric cancer is associated with
poor overall survival. PLoS One 2014;9(3):€90526.

Wu Q, Yang Z, Wang F, Hu S, Yang L, Shi Y, et al. MiR-
19b/20a/92a regulates the self-renewal and proliferation of gastric
cancer stem cells. J Cell Sci 2013;126(Pt 18):4220-9.

Tsai MM, Wang CS, Tsai CY, Chen CY, Chi HC, Tseng YH, et al.
MicroRNA-196a/-196b promote cell metastasis via negative
regulation of radixin in human gastric cancer. Cancer Lett
2014;351(2):222-31.

Nishida N, Mimori K, Fabbri M, Yokobori T, Sudo T, Tanaka F,
et al. MicroRNA-125a-5p is an independent prognostic factor in
gastric cancer and inhibits the proliferation of human gastric
cancer cells in combination with trastuzumab. Clin Cancer Res
2011;17(9):2725-33.

Liu K, Qian T, Tang L, Wang J, Yang H, Ren J. Decreased
expression of microRNA let-7i and its association with
chemotherapeutic response in human gastric cancer. World J Surg
Oncol 2012;10:225.

Sacconi A, Biagioni F, Canu V, Mori F, Di Benedetto A, Lorenzon
L, et al. miR-204 targets Bcl-2 expression and enhances
responsiveness of gastric cancer. Cell Death Dis 2012;3:e423.

Su Y, Ni Z, Wang G, Cui J, Wei C, Wang J, et al. Aberrant
expression of microRNAs in gastric cancer and biological
significance of  miR-574-3p. Int Immunopharmacol
2012;13(4):468-75.

Song YX, Yue ZY, Wang ZN, Xu YY, Luo Y, Xu HM, et al.
MicroRNA-148b is frequently down-regulated in gastric cancer
and acts as a tumor suppressor by inhibiting cell proliferation. Mol
Cancer 2011;10(1):1-11.

Huang KH, Lan YT, Fang WL, Chen JH, Lo SS, Li AF-Y, et al.
The correlation between miRNA and lymph node metastasis in
gastric cancer. Bio Med Res Int 2015;ID 543163.

Hashiguchi Y, Nishida N, Mimori K, Sudo T, Tanaka F, Shibata
K, et al. Down-regulation of miR-125a-3p in human gastric cancer
and its clinicopathological significance. Int J Oncol
2012;40(5):1477-82.

Zuo QF, Zhang R, Li BS, Zhao YL, Zhuang Y, Yu T, et al.
MicroRNA-141 inhibits tumor growth and metastasis in gastric
cancer by directly targeting transcriptional co-activator with PDZ-
binding motif, TAZ. Cell Death Dis 2015;6:¢1623.

Zhang Z, Sun J, Bai Z, Li H, He S, Chen R, et al. MicroRNA-153
acts as a prognostic marker in gastric cancer and its role in cell
migration and invasion. Onco Targets Ther 2015;8:357-64.

Mu YP, Tang S, Sun WJ, Gao WM, Wang M, Su XL. Association
of miR-193b down-regulation and miR-196a up-regulation with
clinicopathological features and prognosis in gastric cancer. Asian
Pac J Cancer Prev 2014;15(20):8893-900.

Yang Q, Zhang C, Huang B, Li H, Zhang R, Huang Y, et al.
Downregulation of microRNA-206 is a potent prognostic marker


https://tumj.tums.ac.ir/article-1-9021-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

98.

99.

Bacterial and tissue biomarkers of gastric cancer

for patients with gastric cancer. Eur J Gastroenterol Hepatol
2013:25(8):953-7.

Chen DL, Zhang DS, Lu YX, Chen LZ, Zeng ZL, He MM, et al.
MicroRNA-217 inhibits tumor progression and metastasis by
downregulating EZH2 and predicts favorable prognosis in gastric
cancer. Oncotarget 2015;6(13): 10868-79.

Gong J, Li J, Wang Y, Liu C, Jia H, Jiang C, et al
Characterization of microRNA-29 family expression and
investigation of their mechanistic roles in gastric cancer.
Carcinogenesis 2014;35(2):497-506.

YvY

100.Zhang H, Li S, Yang J, Liu S, Gong X, Yu X. The prognostic

value of miR-34a expression in completely resected gastric cancer:
tumor recurrence and overall survival. Int J Clin Exp Med
2015;8(2):2635-41.

101.Li R, Yuan W, Mei W, Yang K, Chen Z. MicroRNA 520d-3p

inhibits gastric cancer cell proliferation, migration, and invasion
by downregulating EphA2 expression. Mol Cell Biochem
2014;396(1-2):295-305.

VP 6 PO F o)lais VF o,50 I g0 05 1505 i pple olils o oy 0uCils aleo


https://tumj.tums.ac.ir/article-1-9021-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-27 ]

I [ ] ] V l I Tehran University Medical Journal, September 2018; Vol. 76, No. 6: 365-373 Review Article

Bacterial and tissue biomarkers of gastric cancer:

new findings and future perspectives: review article

Esmat Abdi Ph.D.!

Saeid Latifi-Navid Ph.D.""
Hamid Latifi-Navid Ph.D.?
Saber Zahri Ph.D.!

Abbas Yazdanbod M.D .3

1- Department of Biology, Section
of Cellular and Molecular Biology,
Faculty of Sciences, University of

Mohaghegh Ardabili, Ardabil, Iran.

2- Department of Molecular
Medicine, Medical Biotechnology
Research Center, National Institute
of Genetic Engineering and
Biotechnology (NIGEB), Tehran,
Iran.

3- Digestive Diseases Research
Center, Ardabil University of
Medical Sciences, Ardabil, Iran.

*Corresponding author: Department of
Biology, Faculty of Sciences, University
of Mohaghegh Ardabili, Ardabil, Iran.
Postal Code:56199-11367

Tel: +98- 45- 33514701

E-mail: s_latifi@uma.ac.ir

Abstract Received: 02 Sep. 2017 Revised: 09 Sep. 2017 Accepted: 08 Sep. 2018 Available online: 18 Sep. 2018

Gastric cancer (GC) is the second leading cause of cancer-related deaths worldwide.
It has been proposed that the specific genotypes of Helicobacter pylori (H. pylori) are
the causative agents in the development of gastroduodenal diseases, such as chronic
atrophic gastritis, peptic ulcerations, and GC. However, disease progression to GC
occurs in only a small proportion of infected patients. Recently, we identified a novel
polymorphic site in the 3'-end region of H. pylori vacA gene. The vacA cl genotype
increased the risk of GC. This association was independent of and larger than the
associations of the m-, i-, and d-type of vacA or cagA status with GC. Therefore,
treatment of H. pylori infection may be an effective way to prevent GC. Expression of
cytokines and their associations with inflammatory responses has been shown. Several
cytokine polymorphisms, such as IL-1B, IL-8, IL-10, and TNF-a have been considered
as risk factors for GC. It has been shown that the interaction of bacterial genotypes and
host factors plays an essential role in developing GC. Several altered molecular
pathways are involved in the pathogenesis of GC. Micro-RNAs are small, non-coding
RNAs of 18-25 nucleotides in length that regulate the expression of target mRNAs.
Expression pattern of cancer cells is different compared with the normal cells. Micro-
RNAs plays a critical role in apoptosis and classified in two groups: pro- and anti-
apoptotic agents. Recent studies have confirmed the oncogenic or tumor suppression
role of micro-RNAs in cancer cells. They play a significant role in the GC cell
physiology and tumor progression, by translational suppression of target genes. These
small RNAs have therefore emerged as a new type of GC biomarker with immeasurable
clinical potential. Generally, a variety of micro-RNAs involved in different stages of
cancer, including tumorigenesis, angiogenesis, and metastasis. Considering to this issue
more than 50% of cancers can be cured, if they were diagnosed in the early stages.
Hence, identifying the biomarkers of GC could play an important role in prevention,
early diagnosis and rapid treatment of patients. In this review article, we have reviewed

the latest findings about bacterial and tissue biomarkers of GC.

Keywords: biomarker, gastric cancer, micro-RNA, polymorphisms.
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