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Helicobacter pylori in Human Stomach: Can It Be Called Mutualism or a Disease?

Dae Young Cheung and Tae Ho Kim

Department of Internal Medicine, The Catholic University of Korea, College of Medicine, Seoul, Korea

Helicobacter pylori (H. pylori) has been a major concern as a gastric pathogen with unique features since discovered in the
end of the 20th century. Recent data on comparative genome study have revealed that H. pylori has successfully survived
with its host though over 58,000 years of evolution and migration from continent to continent. To maintain the symbiotic
relationship with human, H. pylori has come up with ways to induce host tolerance as well as exert harmful injuries. Studies
about H. pylori have accumulated the knowledge about how the cellular and molecular interactions are controlled and regulated
to decide whether the symbiotic relationship is directed to diseases or peaceful mutualism. We reviewed recent literatures
and research outcomes about the H. pylori and host interaction in molecular and cellular basis. (Korean J Gastroenterol
2012;59:329-337)
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1) H pylori2 BX0| M2 Hof MI|o| ot &4
H py]on!o/] 71—011 '(’)‘ ?QEI]- /\]14/] 9,]—‘6']—%] AARO HES A
Z(reactive oxygen species, ROS)¥} HI-S- &A= (reactive

nitrogen species, RNS) 5 Als} AEH A9 Arof H|g st

o] WpAgte} " H pylori®] 7H% ¥ ROS/RNSQ| AR %

A Gou A, ¢ AUAIES} H. pylori A4 f5

=H, o]F S477F 7 9 ROS/RNS £H| A £ oA

A2 A]E Y nicotinamide adenine dinucleotide phos-

phate A3} A(NADPH oxidase, Nox)7} 1 AJAlef Zufj =2

243t T Rose] oot &4F 711 H pylonis A

/7 W2 A3 (phagosome)of A= Z3HitolE (supero-

xide, Oz )o| AArE L, ZIMISHES IMSHEA| AL

(superoxide dismutase, SOD)o| 2] A=A (H,0.)E

ASHETH Ho0p= AU Fste] Al €] F7tell Al mye-

loperoxidase (MPO)of <2J3}o] XJo} AAkhypochlorous

acid, HOC) 2.2 A=t o]i= H,0.Hrh 1004] o]4t]

A4S 7ML H0, 5 8= Op ¢F 95319 hydroxyl

radicals (OH)Z Y=L} o] T 714 €] ROS, HOCIQ} OH=

Qirho R A Aol SAE AT A SESAT,

oj4et el H. pylorel tF Bk Ao e

o} ROS®] THAte] SIEHT o) <lBtel ot AlEo] 4t

of et {19 AFu Ao A ROS AR H. pylori

©] TLR4 &/Jo}9} CagA H4 THo] Al f 2H8-5 53]

dojittt. H pylori®] A&t (Lipopolysaccharide, LPS)

+ Al TLRAE F3to] Al U Nox TdS S7HA17]L

o|ZH ZIRFES BARHA Hth & H pylori®] A|E

EA Q49 CagA®} peptidoglycane type IV secretion
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rosine kinase (csk)& QALY EAISHE csk:= srcf] 2l
*}Q} X = Y41800A4] Y5272 O]FA| 702K QLA src9]

25 WS 754 E840E ettt Sied 7E
7§1 E8A3= AME 7t adhesiond} A

Vinculin @9, actin 29} #o{s}= Cortactin T, H|E
o] wiAlg R o] £, v Ty} A E actin®] 4o
Fol B Ezrin TH O] 7]50] oA 2 dAAE|o] AL e
9t 54, A5AY HIE of7|3tt). Scr £ Abl tyrosine

kinase® CagA ¢lAFs} &Aoo Holdtc}. CagA/Abl/Crkil
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Aol E7elat ARIRIE AE 4L FETCE THE 3
SH1EHQ] IL-162 H. pylorio]l 7Hds $ A a]shaiolt
9 AlEZ oA murine double minute 2 (MDM2)9] I}d
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Al A8 H pylon«l Alat & Zé*o”—iod
4= olnk ey 7k AT A ] NESA Al
ek * oli= H. pylorio] 23) HEE= AHulA|
2 7] SRR o) ghote] AlE FA A

of ogt Al AEe] S Hetd= 22 2(clonal
expansion)o]| T2 97| RSO 7 o]= THd ol oJsf x
== Astol 7]ofste] et Azict B3] ARPAEH AR <
¢t DNA &4 5o] A8 HREAY AARR] o2 Aol
K9] SAIL Q1re] Aol 7ojd A o' Helrt o3t A
el A9E 24 B 20 B Y 71| g Zlo]
A= A7E g ofof St

4) H. pylorio = HEN 2 MHA oS
H. pylori= 9] AN Ze} AAAQ Ax=S E IL-1p,
IL-2, IL-6, IL-8%} TNF-a0 5 o8] 7}R] 9] g5 Alo|E712l9]

AL & co}oq e Torﬂgg:} CagA: H. pylori®| 717
73t =31 Woure ol o olzjoltl. CagA: T4SS¥t
sHA H. py]onJ CagPAI 4] &J2f| encoding™|©] 21&
o, T4SSE cagA®} peptidoglycan? AlE ZAEZAE A

E W= A4 Z‘QOLO 24 AEZ Y ASHAGAE EA43) Al
7131 1 AR A2 FAlo] A o] ofg] dF Aol EFRI
A o] % e A2E Y2 FYE cagAts sic tyrosine

kinaseol| oJ¢f <QlAtEtE o RR EAstEal, B4 cagAs
NE0 5l o e 934 Aelicll 2
RA7A Fiek. olelA] 1Loe 91 AsAlzela] uls]o
beroh o e SRR ey 182 gk
HHo 2 9] Arel o] et ojuf cagA T 9]
AFSH= Glu-Pro-Ile-Tyr-Ala (EPIYA) motifo]] ©]F0] &&=
o, EPIYA motif®] ¥HEE= o] v]#sle] 9154 f19elut
o] A=t Sre

9l Ao} H. pylori Ato]@] FZof whE IL-89] A4k
& CagA =4 9|, A7 A2E 53l &AS *WH%
CagASt @7 Al2d W= 23 Y% peptidoglycand] yF
5ot NOD1/2¢] 243}, &A= EGF +8AE 879
MAPK A5 ZAISH A= toll-like $EH(TLR)S ﬂ'
NF-kB2] &A3slo]t}. Peptidoglycan®] ¢JeF NOD11} NOD2
of FAIBH- NF-kB % ofje} MAPKS} AP-1S 44 343
sto] Qg AR S S 2ol
NOD-1& FA 07 3to] 24 HHL 8 T3l olfactome-
din 4 (OLFM4)7} ¥=3t 43 uh5-& JATO2H H. py-
lori€] M2t B3t Aol Flefek Ao] FARTE® H py-
lori®] LPse] thel 3f&l 14 4=8H(pattern recognition re-
ceptor, PRR)ZA] TLRE= TLR27} 8 84|24 ¥-3-31o]
s19) A% HEAS YHE, TLRAE 901 Aoz

Mgt o] Bofhh W % LT A vl
NF-kB9] €42 p2l-activated kinase 1 (PAK1)Z} NF-kB-
inducing kinase (NIK)7} &= o3+ 811 9/ O™ tumor
progression locus 2 (TPL2)2} transforming growth factor
beta-activated kinase 1 (TAK1)¥} Z+-& mitogen-activatd
protein kinase kinase kinase (MAP3K)9] 432 719 Q1
. 11-8 A& promoter region®| NF-kB, NF-IL6,
c-fos®} c-junel AT AE FTAE AP-1 Y interferon-
stimulated responsive element (ISRE) HA} ¢1&} Zof tfjst
2RSS 7T Ak H. pylori9] :uﬂ 7b B 74 18
9] AJAFS CagA 5 virulent factor®] 8-5of A glo] F&
NF-kB®] &5 F3to] AT A=, H pylori®] 4|7}

o o
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ro
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#2790l CagA+olAl IL-8 A4to] Z7HETE” MAPK
AlS HAG-E extracellular signal regulated kinase (ERK),

p38, c-Jun N-terminal kinase (JNK)& A Y Cag+
Fol A A3 o FEAG® ERKO] Q1AM EGF
{419] EAI3}E 531 GTP-binding protein Ras?] EAJ3}o]|
ofs] lofue] of oA Cag+ dolA] H% ZHEsieh* of
23t AL CagA+¢l H pylori7} T4SSS £330 CagA Tl
3} 37 peptidoglycang A A2 Azds A4 Fs})
1, 9% peptidoglycan®| NOD13} HF2-3lo] NF-xB 2=
°F TRAF H 25 &/4338t7] wizolch. AWA 0% H. pylori
o ofdt AZUFSL chopt AT Ao] o8 L8 9
A5 BASHA7]10L, 53] NF-kBE &3 A9 NF-xB
ol oju] EAstar =2o] ghEolA= S A
wfzofl - Al&3HA IL-89] HANE S7HAIE &
019401]1: IL-6, IL-12, IL-2, INF-y,
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adaptive immunity)

H pyloi®] §42E choRl 998 edste] A4 B
S WSS ST ARG NS H pylorvh S}
HAlof| ofsf] &A= AAE , A QIAJO A 2
ojg Hlx
2Rl MWt H. pylori®] Y JHIE AEA17]1L Y
of 71042 Ao A7ttt 247] AtolA H. pylori®]

2 fd v BRe X QU A DA s
07 . pyion 490l A7) Wely 19l A doz A
|k ® 0|2 H pylorf] LPS: Lewis 8N 9] epitope}
$ARE P20 BARLE AT odch 52 AYN H
pylori®] LPS: anti-Lewis x, anti-Lewis y, T+ anti-H
type I HF-g-& frdtal 9 WA FH] Al
naliculi)®] H'K"ATPase beta A9 51H5}% Lewis y

of

o oSt ox fo

secretary can-

epitope?} HIS-Eo 23 2rhH el Aol 9elL SukA|7Ic)
A AA JAAIA H. pylori®] Lewis 32| W2 W
U= fredte tAl 1Y 382 fedte ZAoR Holy
H0 Sy FAE Eof Het g4l 4 8eor Y]
of gt Y olef et R1E2 H. pylorio] tiet W0l $17
o G5 AYAE S SR FAATE AYS Al

A

6) MEOH7HE HAELS(T lymphocyte-mediated responses)
T helper AL Ao]=7}ele] Hulel A% So] AAkI%

(lineage specific transcription factor)of| we} LR}

Th1 cell IL-29} INF-yS ARSI Al 274 HoJuh-e-3

ELle o,
HE5lal, Th2 cell2 IL-4, IL-5, IL-62} IL-10& EH|s}aL
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B cell EAsle} Blo] Tofvlt}t Th17 A|E= Thidh GA}F
o WE FESHATE sl Aol BRI IL-175 &
wH|g URbE o' AE W Alit2 Thl 98-S Ridh,
NE 9 Mvt2 Th2 §-3-& fdettt A H. pylori= 9]
Aa Aol tiste] v] M5 FANEHE RISkl A4
HHe& fresh] el H pylorio] #9E $13d9o] Th2
Hhgo] F2 dold Zo = &3 oy, H pylor o 74
o oAt Al 2ZH T celle CD4+T cell?} CD8+T cell
o] i 2ol FH|E= FH Ao EFRIS INF-y9} IL-2
o™ INF-ys 1L-129] A4 Z7h9} Ao} vhepdeh® gt
H INFy 29 20 H pylonE F9A171H Thl ®E-g-0]
dojupA] kil opAF upeAo] 3 $IHU HFo] ok
Aot} L30] Wojsta] EAo] wehM T uof ft
He 959 A= H pylori®] He 349 HLof Xol7t
Ul CB7BL/6 miced| A= 7He] 27| 7ot ¢Zuko]
dolupal Hego] f= A7t whh Fadhs S HolA
9t BALB/c mice®] 7--ofli= B & e A7)3F fA5
I 95 A Aoz Yok ol Ao Kol
H pylon Aol w2 J=e] A3 I 4, W S
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wh F Qe gAR e
A upeA0] B A HS Th2 cell lined GRS

F20lA H. pylori®] A W A7 SAtehe A3t &
L AeZ AZFE 4= gt 7L ol Nolo§_ H. pylori

23

ol= H. pylori %.052_—%
A2 o}
=

WD Tk solA] Z14% Tede] BUElE A9 Thz whgel
fsio] B pylone] Qe A4A0R SAUAS
Tt cellel ] felsis Ael=7Aele] ol it 1)
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AL asks o] B E k™ oledt #Ee] Ak
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kr kst
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WO Wyeh 22 Aok WaelA] Held 4 gk
2 P IL179] Fohok IL17 G HAE At
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pyloriol ZFE AutelA] Th17 ME7} EAge] LH
o7 pylorio] tidt ¥ TAHEY HM2

Th1/Th17 HYukgo ] A8tk
Az wi7he HRhgat g3t WY #8-2 H. pylor
A9 73 2 EAoltt. |y B8-ofl= H. pylori®] VacA
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m _1

AR} ete] A4 AT FE Stk ATALE
o 14y M 5 gFolN Buse] FUAT 2o ATt
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X phostatase®l calcineurin® &AL Agla, A=
calcineuring ©]%9] nuclear factor of activated T-cell
(NFAT)S] of THIES] B3} HBHE oA Hek.
pylori®] thi2 54 AR CagAf} VacA7l AR thE wF
GO &3 WSS FEohe o] SRS FEoth 4
Ab HIEE= TLR-2, TLR-9 18|11 MyD88 o]& ZAZRE H. py-
loriE QIA3t=d], WYl I8 7| Ao A= dendritic cell spe-
cific C type lectin ICAM-3-grabbing nonintegrin (DC-SIGN)

$A7} 25 89T 244 AXE| DO-SIGNS H. py-
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