27 % %2 LR G Vol.27 No.2
2023 4 H Life Science Research Apr. 2023

HiE=E. DOI:10.16605/j.cnki.1007-7847.2022.04.0130

g | TR AT R S N TR SR A AL 5
it

,,:17 ,J\;‘rjj 1,2,3, @ﬂ{‘ l}ﬁ}l,z,a, /%’—& 7‘5—.2,3 p—]—i‘_/f%l?) 7‘1:[; JIZ“, E.E:"T"Q’f‘, JE ;%2,3*
(1. 2R IR EE2=BE, T EH AR 2200 730099; 2. 22 MR 28— B Be THALEL, ETH 220 730099; 3. 2K
S —BEBE H A B i R S, R EHR 220 730099)

O 1A H (Helicobacter pylori) & LA R R0 X Z KIAWME BATH, 52 MW F X AR
T BARAR KR CAA LRI H I H &N EL R RAKH. pylori 42N T £ 20 e 2 A R T
kB 125 @ ¥, 5 @A~ (interleukin, IL)-8 #3%, 48 3 3L /R #% £ 40 it (antigen-presenting cell, APC), #|:# 75 £
4 BV A S e B iE N SR B, AR K AR H. pylori WIAVER o R, H. pylori A BRRABIRTE £ LK R 50
B A, AT B A5 B § 454, ML AE £ 508 R GRARA, AR 45 d) T B #k €& 4 M6 39 7 Ae A 3, AR T
A T, #m Th17/Treg &) 51 -4, FF B RRETH R, N K. pylort E BT IR B B3R H
FERL LR w0 A Ne B B 69 SO, [T y T4 (interferon-y, IFN=y) IL-22 2 IL-6 =469 415, ¥4 Thl @he
A0 T B, PR R ik, B, B8E H. pylori B3R5 18 T A0 S B AR H. pylori HLiEE 9% %

GUA R e BARAAUE, T A H. pylori 89V R B G 3RS
4R 1 TIEAT ) IR IRA; R R R ik
FE 43S Q939.9, R392 X ERFREAD: A XEHS: 1007-7847(2023)02-0147-08
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Abstract: Helicobacter pylori is a Gram—negative, microaerobic bacterium that colonizes the human gastric
mucosa and is significantly associated with the development of chronic gastritis, peptic ulcer, gastric mu-—
cosa—associated lymphoma, gastric tumors, and gastric polyps. Infection of gastric mucosal cells with H. py—
lori can activate nuclear factor—«kB signaling pathway, induce interleukin—8 (IL-8) release, recruit antigen—
presenting cells (APCs), and stimulate the host to produce innate and adaptive immune responses, resulting
in anti—H. pylori effects in the host. However, the bacterium has the ability to manipulate and disrupt the
host immune system, not only by modifying its own structure to avoid recognition by the host immune sys—
tem, but also by inhibiting the proliferation and maturation of T and B lymphocytes, promoting T cell apop—
tosis, affecting the balance of Th17/Treg differentiation, and inducing the formation of immune tolerance.

Furthermore, H. pylori can inhibit Thl cell -mediated immune responses and promote immune escape by
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taking up cholesterol, disrupting the cholesterol-rich microdomains of gastric mucosal epithelial cells, and

blocking the assembly of interferon—y (IFN—y), IL-22 and IL—-6 receptors. This paper summarized the H. py—

lori—related immune response and immune escape in humans, in hopes of providing reference materials for

clinical control and immunotherapy of H. pylori infection.
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A [T IR FT B4 (Helicobacter pylori) /A7 1E T
T A 0 522 [RIIVERT IR, 2 3KR206A 44 12
N 59%)BGICEY. H. pylori B2 kAT L
AT, FAT RpE MR R, R A
HET 1994 4F4% H. pylori BN T 28800 K
=, IE, 75 1. pylort JRYL R NBE, BRH AR
Bt b 10%~20%, KA H R E K 2%, 73
AR 190 B KA B REIBAR DG L 22Uk 2
v, T 2GR HBUE H. pylori BIIG RARBR R EH
BN, gilm R TR T E RPN, AR
WIBETE HH, H. pylori A BIRFERN G T 0 R
GERYRE S, Hamd i B Sah, W T8 e
20 ) B BB RN AR AR AR, R S RS
WEARAERRS . I, B4s H. pylori B )5 18 £ Hr
7 R B SO LA R R i 3 S SOy i AR
ML, X5 H. pylori BIIGIRB iAHA HEE L.

1 H. pylori FESBEEFERRNE

H. pylori WHER T EH —A2 40 kb 197 B2,
BV cag 350 & (cag pathogenicity island, cag—PAI),
ik (RGN (type IV secretion system,
T4SS)FAHAI#E ZAH KL A (cytotoxin—associated
gene A, CagA)EEJJER 119, T4SS 5 B R L A2 4
JHL 7 A B R S AR DG, R 2o B SR 45 A
H. pylori FXEE TIN5z 200 1 E FREA A,
PG T kB (nuclear factor kappa—-light—chain—
enhancer of activated B cell, NF-«B), PR AN
R F A4 Z (interleukin, 1L)-8 BEE, 1L-8 HAT
RS EEALTE, T LASEAET R 2 40 (antigen -
presenting cell, APC)®, M1 5 {k 4H }d (dendritic
cell, DC) . FAZ A AT AR A0 . WA DC
WANHE CD4T ML Z2 Ff T ML A, fiH
RIEAF R IIEE. Hrp, Th g 50i y TR
(interferon—y, TFN—y) V5 40U 625, Th17 @53
WA TL-17 ERFRRIREBERR, Th2 PR 1 E R84
YN, TH ST T 4 M (regulatory T cell, Treg)fF
H. pylori ToPEMmT 32 W T H R F7 B ZAE (&) o

(Life Science Research, 2023, 27(2): 147-154)

11 %EIR5

H. pylori BHea FJm, HepiE 5 R L
B 240 ML #) OR 9K A g2 AR i A =R 32 4K (pattern
recognition receptor, PRRYUI . HRTIMFTE R,
PUARZAAETE 4 T PRR, 203 SO
B Toll #£3Z A (Toll-like receptor, TLR).C HI¥ESE
K ZIR(C-type lectin receptor, CLR) JEZK FAINOD
FEAZ /& (NOD -like receptor, NLR)Fl RIG 7 {4
(RIG -like receptor, RLR)", 1 3= PRR %/ H.
pylori FIAHICITF IR 1.

U S8 SOV AR 2, LIAS [R] 1) 4%
BES51E ERRPERI . TLR ZR R4 T A
PSHEAE A, I — e S & IR A SN BB IX R i
KIXAN, 25 MirdifE 5% 5. s e
+ 88 (myeloid differentiation factor 88, MyD88)Fll
TIR Z5H3# 428 F1(TIR domain—containing adap—
tor—inducing IFN-8, TRIF)/™5 TLR 155 147 511,
TLR 38 2 PO JFAARAH DG 73 F K (pathogen—as—
sociated molecular pattern, PAMP), 175 5 905 2l }ig
AOSEER LA AN A 7 B e Her, TLR1.TLR2 |
TLR4.TLRS #1 TLR6 it 5 H. pylori 2T LA
4ia, O RIRIIE R, A BOIEE 15T, TLR3
TLR7.TLR8 Fll TLR9 #4213l #5 I 4 11 UNC-
93B1 AL PN, PURE JEAAR 1 A% R AL o
TLR10 55 TLR2 JE IR R4, 51 H. pyloril)
JIg Z ¥ (lipopolysaccharide, LPS), =518 F A
B RN, IEAR, TLR2 TERE SR H. pylori
LPS (IEIES, Z 5115 H. pylori (NG 8 F KR
Wi (peptidoglycan, PG), Jfi# i TG B 1 K 40
f) NF-«B 15 5, 155 1L-8 FU5RA0), H. pylori
15— HE R PIR TR T 60 (heat shock protein
60, Hsp60), A LA[R]HH#E TLR2 F1 TLR4, WREH
i NF-«B, fieif 1L-8 #3419, TLRS HMi(p38
22 Z4 00 B R P, p38 mitogen —activated
protein kinase, p38 MAPK){5 5% 1215 H. pylori
AHEEH A ; TLRO 7] LAUH DNA, febfi R (5
7235, TLR7 1 TLRS YUZEALE) H. pylori RNA,
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~ H. pylori
SN [ - g \ )
T4SSL Ay ... Sl = 79, N2 ?@f N
L olo oLOJO\OLOfﬁng\ olalblo|o|olo|oo)
.mr mi—’ IS S T
‘MyDSS ‘ . 1LC2 Naive DC
P v CagA TRIF
¢ b 2 v \
NODI  TIRs RI‘G—I CLRs IL- 5 @ B cell 7
‘ ‘ “v Mature DC
v 4 \Z ) IgA
C’AP l/NF—KB -1, IL-2, IFN-1 IL-10 @ N@ NdlveTcell
/ GATY L2~ Cap
SHP-2 -6,1-12, / i, Sawm /) 5 o5 o
IL-8, TNF-o,/ - AL aR Sy
CM-CSF /-~ = S5/ € Upftg ™8 2
- <— -
FRIVMAPK \ l Uiy ‘ h. Pﬂlorl i ? Treg ‘
Ly Do
APCs IL-2 v M-10 IL-4
IL-12 1L-17 ‘ IL-5
b = IFN-y IL-21 | I-13
@ & Ippi (T i SR
Macrophage cell Neutrophils Dendritic cell IL-26 : Promote immune tolerance

: Establish chronic infection

L )

Immune response

A: Immune recognition and innate immune response B: Adaptive immune response

BEl1 H pyloriZEBEFTERENE
(A) #9523 Fo B A 98 R4, H. pylori % 51 B -F CagA % T4SS #2135 2 § 46058 b & e M, K5 2 L5 Bk 2 8% % B B
SHP-2 & Z 4K, #7% ERK/MAPK 42 588, e M55 85 FL . H. pylori BN15 £ B F5BL)5 6 A4lE £ § 46
JE L m AL # PRR PR3, MUGHLE NF-«B A5 5 185, f F @B T RALE T 6950, 5% APC AL, Mfft
f‘a‘iﬁiy’@fi/‘i“-( ) 3E RS R M H. pylori AZNTE £ 5, kM E TLC2, A1 B 4tk IgA ., #hAtey CDAT tahe,
2 DC RIBUE 91L H R E RSB T 40 8, JG @it ikt R -, A5 48 269 S JE R H. pylori 37T VAR R Th17/Treg
G AT, 4 H A& T Treg, ™ Treg 4~ ibtd ta LB T IL-10 A 3ph 2 fe B -, AR S & a2 09 S fe s £ 6912 1
Fi %*.
Fig.1 H. pylori induces host immune response
(A) Immune recognition and innate immune response. H. pylori virulence factor CagA is transferred into host gastric mucosal
epithelial cells via T4SS, and forms a complex with tyrosine phosphatase SHP-2, which regulates ERK/MAPK signaling pathway
and affects intracellular signaling and expression. H. pylori invades host gastric mucosa and is firstly recognized by PRRs of
host gastric mucosal epithelial cells, activating NF-«B signaling pathway as well as inducing the secretion of cytokines and
chemokines, recruiting APCs to the site of infection, thus generating an immune response; (B) Adaptive immune response. H. pylori
rapidly activates ILC2 after invading the host, stimulates B cells to secrete IgA antibodies. Immature CD4*T cells differentiate
into different helper T cells after stimulation by DCs, and involves in host immune response by secreting cytokines. H. pylori
can affect the differentiation balance of Th17/Treg and make Th17 tend to become Tregs. The cytokines secreted by Tregs are
inhibitory cytokines, promoting establishment of immune tolerance and chronic infection in the host.

F1 BEFEEXIRFZERGIEEFENEXSF
Table 1 Recognition of H. pylori—associated molecules by host PRRs

PRR Pathogen—associated molecular pattern Immune response
TLR Activate NF-«B to induce the production of inflammatory cytokines
TLR2 Lipopolysaccharide, peptidoglycan, 1L-8, IL-2, IL-6, IL-12, IL-1, antimicrobial peptides and IFN—y

lipoproteins and heat shock protein 60
TLR4 Lipopolysaccharide and heat shock protein 60
TLR5 Flagellum
TLR7/8 Phosphoric acid and RNA
TLR9 Phosphoric acid and DNA

TLR10 Lipopolysaccharide Participate in innate immune response

NLR Activate NF-«B and AP-1 signaling pathways to induce 1L-8 secretion;
NOD1 Peptidoglycan metabolites, CagA and VacA promote IL-33 secretion and enhance Th2 immune response

RLR Promote the secretion and expression of MyD88—-independent
RIG- I RNA IFN- 1 and ISG

CLR Lewis antigen Induce IL-10 secretion to inhibit Th]l immune response and

promote immune tolerance
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FELL MyD8S iy ik AL R K B Rk,

NLR f2#f NOD1 1 NOD2., CagA 1 PG 4
T4SS ¥4 2 B JIE AN LU, #E NOD1 iR
A, S NF-kB AU S FEOE &M 1 (activat—
ing protein—1, AP-1){F 5 il %, 5% 11L-8 73, [7]
ff, CagA 175 S MISME 5415 B (extracel lular sig—
nal-regulated kinase, ERK)Fl MAPK 21k, 1845
MINAE S IR K07 RIS R, & A
PG B H. pylori SMEFEHI (outer membrane vesicles,
OMVs)i% iz ZUIMIIN, 5 NOD1 M2 iR /782 TR
VA 2 (RIPK2)ZE &, S350 B ZHIE L 5 4 wishs)
WA, H. pylori 833 NOD1 15 5 i {2 2k 1L-33
I3, M5 Th2 BUGRBE RN, M JAE, X 40T Ay
R E A BAT P2 REAE L

RLR JEAAE TAIMLBTT Y RNA AR RERES IR,
FEAFEAEH R S AL B 1 T (retinoic acid—
inducible gene I, RIG— 1 ). 7& {0295 /b AH OC 3
5 (melanoma differentiation —associated gene 5,
MDAS) st &2 A JEE 5000 5 8 1 2 (laboratory
of genetics and physiology 2, LGP2)* H. pylori )
RNA AJYEH RIG- T WHe PR RCAA, 23 MyD8S
A ) TEN= T A1 4028 S B (interferon —
stimulated gene, ISG)AYFRIEM,

CLR J&2— MR B F U 50, 4R oA
1E APC YRS EIFLL CaMRASHY IT 000 H. py-
lori FTHI B2 W (Lewis antigen), Hul 115 5
IL-10 7046 Th1 A0S A9 S S, fie i
H. pylori TPEMZ 1) KAz,

12 BEBHRENE

1A S Ry e RGERY SR —IE B2k, 7Rk
PURIRE Y R BTN REEZAE~ . H. pylori 1Y
AR E R L B A NF-kB {55100, Bl
Ja S S A AR R AR I N 7 1L-8 .CX -
CL1.CXCL2.CXCL3 % CCL20 %, M 2l [ A7
PIE S o

H. pylori 1Y% 8 FEE 5 B 569k ApC U1 3F
S8, W DC AN E MR SRS, DC T
BRI AR, 28 SRR TE o R Y E
AN, Hod o AN L DA 7 R AN HE CD4T 40
L7 A M SRR 2, 25 0 TR R RO o
Kaebisch 24 4HE DC 5 H. pylori Fe3537 &K,
IL-12 970 30 WY R0/, T TL-10 B 736 S 25 48
i, XA T CagA W T IL-12p40 (933K, T
STAT3 3# i G AT IL-12p40 BJE BT, dE—4

RHIT IL-12 (943 00; [RIBF, CagA 155 STAT3 R
1k, M DC AEFEFAE . FI5h, H. pylori it
B DC WIRALFE N Th17/Treg 5346 VA, {114))
HE CD4*T 4L AL 17 T Treg, AR T H. pylori
PPEM 2 A, S o, /NUIA N AL &
4 4~ DC WA, 45 J& pDC.CD11b*DC.CD103%/
CD8a"DC MIEAAZ AN LA IR 19 24 DC, /NS W
B DC EZE CD103'CD1IbDC WA, H
B B RR P % K F ATF-like 3 (basic
leucine zipper transcriptional factor ATF-like 3, B—
ATEIVHE AR, 553 Th SO, (HS& CD11cer
CD8a* 1 CD103* DC I Hf i i {2 JE Treg Sy
N, A H. pylori Seysii 52 () HE ST 202,

FP P A B — 1> 1 3 R A 1) 4T
HARHS TLR2 A TLR4 {5 i@te, Bl 1L-1.11L-8.
IL-12 MR RS F —a (tumor necrosis factor—a,
TNF-) 5 TL-10 SF4H K 77K, 3 TL-10 1E0
P AR A T, s 22 mT LI APC ZHRE,
AR T RPEM I3, F35h, h Rk B
WL A 9 TL-12 2 5 3KEhJREER) CDAT 4
- FTE SOV LA K Th Bt B2, H. pylori
1RAE 3 B BRI s MyD88 1 1 % TNF
ZAK (tumor necrosis factor receptor 1, TNFR1){F %
%, Y5 EVRANAE 2 TL-1 J1-6 JL-12 . TNF-a
PAK TEN—y ), B A0 3 2o B A A RS o BB
S5 FREA S B0, e — P o3 D 28 MRS B M
FIASE R Y M2, M1 F] LAST TNF—a 5 AL —
AACAR AW (inducible nitric oxide synthase, iNOS) .
1L-6 1L FIHAb Bk K M2 W73 K HE it
RAMH 5, Fe LA K F B (transforming
growth factor-8, TGF-B).IL-10 55, H. pylori 7]
BRI F R RIR OB R . ST R B E
RN U B, 8 OE p38 MAPK Al NF-
kB f Tl eIt B R e M1 Bk, AR T
H. pylori WHIIERE, I S R E JORE
1.3 ENMRENE

I P A I A A TR e vh A AR A
H. pylori G5, B TIRIRE GRS (Peyer” s
patch, PPN DC FIrifUil, S AIHERT DC i
ki, A7 F PP Y CDA'T 4RI AW DC i
AL ASTE B S BIYE T 400 (helper T cell, Th
cel) WA, NI RIEDT H. pylori IVEHS
1.3.1 B #HEmAF 8RR S TR

H. pylori JEYLJ5 HHIE B P 2 B AR
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4} (group 2 innate lymphoid cell, ILC2), B 4]
B% TLC2 73U TL-5 S TR AP TiAR 1gAPY,
Satoh—-Takayama FPEIHFTE &I, YL H. pylori
/NP JR 2 P B AR aR kS B, T T A0 A 1
SRR 3 JOT R, #n B K AIIETE H. py-
Lori JEH ) RN R AE FEAEH  H. pylori X B 4HHI
) B IR e HE 2 R AL R 238, 6 Bt R
PERITRERUN . CagA D02 B bk A, 2%
R, 5 SH2 S50 RS 2 R R
fiff 2 (Src homology 2 domain—containing protein ty—
rosine phosphatase 2, SHP-2)JE il & A4, FLi 4l
MO S, PP FE AN OGRS e 2 1k 48 ERK1/2
Fl p38 ML, FIRBTIHT 8 [ Bel-2 1 Bel-XL,
HesE B K AP TR ToRE ), S ERE AR SCHE
CLZH 2R IR 10 e A A J

132 T #&miaA--F# 2 i o 9% o %

T bk EL AR IR T B 88, TEMIR b F A,
BRI S JE R GIHE T A2 R A ST 5 =53
AR BIPE T AR (& 1), 200
¥, TEYL H. pylori FAERHIERGLER AL NS PR SSRE 7
T A% E A

DC FIFALIHERT CD4T 4 il 3 Ak R AN [R] T
B, HSR AR TL-12 556 R KT STATA 1 T-bet
PHEIVEH], ERIES40HE CD4*T 400315 Thi 40/
15340 Th MEA SR Y T W AR, i@
353 TFN—y IL-2 S50 N 7, KRIEHTRAER,
A0 B S I T o 7 00 L R S 2 DG T
—3iH. pylori JB&Gx/NERAR A5 PR B, 7F
IL-17 @EBR/NER AT, Thl HIEXT H. pylori BN
AR S Dl , L TL-17 BRI, R AR RCR, X
Fh2s ST RESE T TL-17 R4 oE 2 BHWr.  Fidss
RN Th17/1L-17 B2 Th1 ML, Thl A&
Th17 7EHL H. pylori TR RERAEFIVEH . Notchl

8 B T LA EE CDACT UM Th Sk it

&, Xie FEI, 7E H. pylori ARG B H
Notchl M HABFEH Hes—1 AN, 56 A1
T-bet F1 IFN—y AR5 LIEIFS Notchl FKikH
IEARDE, TP Notchl 5738 5 TFN—y BY535
B8/ 3F, Notehl AT LIMERIRYT H. pylori
FRBTAE K

114 FIEESRE T GATA3 STAT6 JL[RIVE A
SEAIHE CDA'T 47360 Th2. Th2 73 HHT 4 A
T IL-4IL-5.1L-13, HAr 509 G5 KL AR A
B E A, B2 5 PUAR R RS 1

JER N, FHOCHIFFERA, H. pylori WIIMNEREHIAH
BYHURA L, HRERIEE 774 Thi PAR The
o RN, Th2 A3 1 S 28 J N i S 35 A4S .
pylori 40T 74T, I BEAIALAA ™ A= T 5 1) A0 f
E}iﬂjpms]o

TGF-8 FIA L& P3 (forkhead box pro—
tein P3, FOXP3)PME75F: Treg 434k, Treg A3
W IL-10.10-35 VAKX TGF-B S4B 1, 2 515
FH RPN, AR, DC 4 TL-18 7] LA E
FEAEHT T AT 0L 2 ) Treg 20 BLAY 73 4E1,
Treg 4 il —J7 THI REAE 5T oI T 52 TR 1, 3L
T ERFELIERYY, 53— 7 1 Sk ML ™ A 1 Y
BPE RN, TL-6.1L-18.1L-23 VLK i a4 s A
+ STAT3 F1 RORyt 2:[FZ5 Th17 B953-E>, 7E
G B, TCF-B M 755 Th17 1 Treg 4l ALY
BN, Th17 it/ TL-17A IL-17F JL-21.1L-22
FTL-26, (R RIE N, A SR TL-17 fig
e 8 REME L R A . PN R AR S [ R A
YA A TL-17 Z AT F R T-1.11-6.,
11.-8 Fll TNF—a, [A]ISEEE PR A LA H. py-
lori™s 534k, Th17 XHUE K R AR Bk A
YRR 107 A B OCE T, BT TR R ARE
PU DA SN AT e S A5 o ELA T S,

2 H. pylori MBREEEE RN

H. pylori 27 T SEIUTE B ZEBE O e A, 8
B 8 B G5 PR A S A0 A T Ik L
Ji1, bk 3 g R GE U L MR R BRI, S
AR
2.1 H. pylori ¥EE FEE R 505

H. pylori BB EF LPS 451, ki
TLR FRGA . H. pylori WHEEHA AR TEL5 44
. D05 D1, ZHILFMEL H. pylori HEEIZ.C
RO, H. pylori WHETE 8 FHHA BARAY T2 )i
Pk, TCHEE TLRS . XZEKH H. pylori 2728 T H#E
THEH D1 ZH B HS 89~96 i ZALMR P51, F
FTLRS SHEGRIZS G J1 T RE, [ DO M
R 00 IR Bk B AH HL AR FH L RILEE TLRS 1918
02, LPS JEAAAE T8 2% [CEAPE B A E i HE NG
FeWi, BAT O BUEFINRET A 25K, AR T HoAll
W22 CBAYETE, H. pylori il 3 A B —FR A mEAL A
EBERRALHIZENR A, B S HBE R IR H (cyclic
adenosine monophosphate, cAMP) )45 & 7, ki
TLR4 B3I 5351, O HlELE BTG T Lewis
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Pl, 5 DC-SIGN HHEAEM, 4% DC 1PhE, #1
HilE 7 A B S R, DC-SIGN /E24 CLR
IG5, FEAE DC 2K, H. pylort b
BRAEFOE DC-SIGN Jf 5 A Wi AL LR 45 5,
TS NF-«B {55, 155 T 400 701 i
H. pylori AT LIFE[E] DC-SIGN, PRI T 20 it fty 3%
FEU, AL, H. pylori v BEHE R AGTHC A 1 i 25
DC-SIGN FifHIfE 5B A4, Mfilfe R4+
[ A,
2.2 H. pylori BB A REME, I REkE

H. pylori B J5 38 % 239 Wi 4 72 s, {2
Fag I BAPrEmnfE e, mH, A THEE
Mg 241 5 P A, H. pylori PIHE 5 S
EL W A0 M 2 R AR C BB T3 A%, TG B W4
Ml — AR AT, DTS S E WA L 7250, eAh,
H. pylori B SR DC 7 Wb 58 22 A il v 40 g
KF TL-10, FH, 2 R4 H - TL-18 19431 B
W TL-10 1B —Fh 2D Re e i K, —
J7 AT LA DC Aok s, 3K Bt 52 M D
B 55— T, HT UGS DC R EE S P
STAT3, #— A DC e,
2.3 H. pylori BN M RE, S RE kR

H. pylori BGL i FE v, Hag Iy 17T LI
T 40 ARG 5 B, ARHE T ARRRE T, MR RRET
YR Pk o FHOCHH SRR B IR, H. pylori VT LA
ARIUTE 32 B R L AR T, BHT TFN—y 324K &
IL ZIREI A1, Ml NF-«B A9 306 55 2 Fhik iz,
BELUT A A 555 ok A, 3030 T 4R D g, B
B H. pylori SafERkR LA
23.1 H. pylori #a% &7 BT ¥4 T a0 e #,
183t 8 1%

H. pylori JEHAE FE 7 25 R BORE IR
T 4R DIREAZ I, 1 H. pylori #HCFE S K 72530
YHfIEEER A (vacuolating cytotoxin A, VacA)Fl Ca—
gA TEX —id B A AE T FEAEM . VacA AT LD
il T AT . S, VacA 5 T AU L2
KA B2 (CD18)4s &, i Lsh & A FEHEW
J7 A T ARG . LUK, VacA SRR
A, T2 TR IR AE S B R AR AT
T3, 534, VacA AMGELFHET TCRAL-2 F1 L
i AN AR S A T A AYIE7E, IR BHL1E AR
B T YU AZ A S D B 6, IR 2 T
YRS R 9 5 S35, GGT VS —Fh LB I ity g
B 148 200 L A1 1 2 T e AN A I T IR £k ol 75

M2, ik 2 0E FAE, S 50U = RMRAE ML
DA W SR, GOT ik #2554l /M 2
PERE RN e H K, 7~ iﬁu&fﬁ‘@/ﬁ(mactive oxy—
gen species, ROS)™, X $e4y i B 38 o5 2 8/ FH fin
o R R A, R i A R A T
AMHIRN, T TGS, AN, GGT 7R ROS
W5 T ik EL 40 4 B S A5 DR R Ras 15
S, T T 4IRS TEY, B7-H2 J2 BT KR
B — 51, 5537 (inducible costimulator, IC—
OS)PHIFIHE5E T ARG, HAZ A BTH2/ICOSTE
HEFF Th17 BT RAE P A —E R 2 X,
B2 CagA B MEHE EAZ 40T B7-H2 B9£
ik, [BJHEIES Th17 By AL i S Oy, f2 2k H.
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