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Abstract: Helicobacter pylori (H. pylori) infection is one of the factors that cause human gastric diseases.
Outer membrane vesicles (OMVs) are vesicular structures formed by the spontaneous shedding of
bacterial outer membrane, and have many components of outer membrane, including outer membrane
proteins (OMPs), lipopolysaccharide (LPS), lipids and other protein components. Increasing studies were
focusing on the biological function of OMVs in the development of H. pylori infection. Meanwhile, many
researches showed that H. pylori OMVs act as vaccine candidate with the potential application in the
prevention and treatment of H. pylori infection. Therefore, our review summarized the research progress
on the components of OMVs derived from H. pylori, and discussed the potential functions of OMVs in the
survival and pathogenesis of H. pylori, as well as the role of OMVs in the treatment of H. pylori infection.
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4 I V2T 18 (Helicobacter pylori) & — Fh i 1€
N2 B o 22 QBT AR e A
B BRI, 2 H R 18 E Btz R
TN SR L BRI
1 BEAE BRI S 2E 0. (Outer Membrane Vesicles,
OMVs); SIS E A H A 741, JEH4
20400 nm P GRGORL , [ It A & 7 HRE A 4h
P AR TE L UYL i R AR 4
AP RERE I AE NS R A 5 1 3 A AR AL o &
HEAMEH, EITRRUS AL UE A R AL 18 EARN A,
BLFE AR RS BN L B SR BRI, 4R TR S 1E 240
Jif0 22 ) 4 AR A PR A R 78 T M T R 2 B
BAEROL T B By, RS b R AR I i,
SR A T ] R TR AR 8 A 0 HURS BT T b B 40 it
51 A SN 5 3R s S B AR A | WA T
A E R AN R R HE T O A,
M T IS TR A ) AR B — RN BUR YY)
BT, PRI RT DATEfE FARP A AR R AT SO, T
B4 (e I, AN A 0
SEAYNBEARRL, I BEAT SR hgAE 1, I,
A7 R Y, R AR S 5 B 1R A 1B T i B A 2R A 7 O
o TEARSCHY, AT LTI T AT TIRAT 7 S B 2
WAL, DA S S BE A AE 1 T 8T B A A
WP RERIEIVER  JF R T AME A Ry
BB L0 TE 7 36 1 [ TR A TR IR e L 22 B R IR T
Hh ) 5

1 B TSR B 4 I 5 6 A 2 R

H AT, A 2 TR BT =R b e s 1T
MEFF B AR FE W 2L . Mullaney %51 Olofsson
5 2 WIRFFTARUESE T X Se S FE 1 rh A AE R 2R
1 20 (Lipoproteins 20, Lpp20)F15s i 4 il 55 25 A
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FSE ARG 3] JLA RIS R 3R A 465 1 2
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AlpA), 7P RIPEFEF A (Outer Inflammatory Protein
A, OipA). "R ALTE {62 1 (Neutrophilactivating
Protein, NAP)ZEPTI DI | 30 24 1 AH S b B 2 i
A T T TR TR MR 5 N B F R Es 5 o 1
I VUEAF DR S MBI AE Ry e kRN, 55 1 E ROk
R A 745 G5 | — RN RV, T A F1) T
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TE—Ti T g b, BF9E 38 R B | IR AT T
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Hu3E AL B I (NapA) | 25 {4 R A C K H (VacA)
FI4LEE 11 (Hypothetical Protein A, HopA)™, #k
SN HEI.(90—450 nm)fL 5122 LAY A T BRAT
FRGFE R, B0 SabA. BabA. ZIH & . Hop
FIGHMEE A DL B R AP A, XS
JoTE B /N A BB R AETE 5 /INBY A R 3 i
(20—-100 nm) {40 & Y 4 AR 5 25 EREI
WHASE, i R SO G OE™ . [, b T
FF TR AP RE YL 1) 2 B4 22 5 BT B, BRI A
P T E OB, WRESEtER, mHAS
V28 e 1 iz itk — 255 7 HAEN &
8 E R AR R mE A

& CagA. VacA Fl OipA FE[14b, Wil JHEFF
IS Y A A, 5 A [R] PR TR, 451 v TR SR 22 S IR R
i (High Temperature Requirement A, HtrA), H:
55 14 P B2 5 K 26 1 (VE-Cadherin) 24 , 5 500t
IR AT PR y- 45 2 19 4% K I (Gamma-Glutamyl
Transpeptidase, GGT)AZH %, GGT 58K
pH B FF 0 A4S ML A . Wl 1SR FFRR 430
HtrA HA P88 (& FEAS R Y pH FNRLEE 251
T ER T ARG M 00 ) A R T ) SR A s O LB I R
1 pH WY AR LA SR IGHCHT )T, TEAS MRS T 4b
PRJE REASAIK SIS M , A ) AT THRAT R 7E 15 7
szglo-1

[T IR, 75 A | TR 7 47 IS 38 e v i 25 38— 4
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Bt £ B A% (Phosphatidylethanolamine, PE)., ¥ Ifil
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PE (Lyso PE, LPE) . Bt AR B (Phosphatidylcholine,
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PAMERE LY ) — DB B . W IR AT I
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Figure 1 Potential molecular mechanisms of Helicobacter pylori outer membrane vesicles

TE: WA VAR A ME T8 S 5 A Y BT SO A HE AR TR A , 38 3 DA 7 3% 1T % 25 e 1 DB 1 S M B AR S i e
RIRPLE R AV E AR AEAE Lewis HURMI AL A B S, tooh, dar A AMETA A5 5 R AN DK &
WA (B LR A RO PR AR T I I T, S A EER VacA 19 HMRE I 1Y 48 IS SO L BT kK S 3g InAn FE B Y GSH B2l
TERX R ALII IR, ROLK- ETF, JF5 DNA $i454 56, WAL AYAMBESE I8 AT LId i 3 NOD-1 43y #% 3¢l 7 NF-«xB Y
TEALK MG S F A, SRR R A T IL-8 (77 R A3 WA LA B i rh MR A0 I ) SE4E R 1 rh s 0 52 SRS R
Jil ROT X B 3 J 54

Note: Outer membrane vesicles (OMVs) of Helicobacter pylori (H. pylori) promote the bacterial survival by participating in the
formation of biofilm, and elicit immune escape by removing H. pylori specific antibodies from the surface of bacteria. Potential roles
in pathogenesis include the presence of Lewis antigens to produce an autoimmune response. In addition, H. pylori OMVs can induce
apoptosis of gastric epithelial cells in caspase dependent but mitochondrial independent pathways. The uptake of OMVs containing
the cytotoxin VacA result in an increase in cytoplasmic iron levels and a concomitant decrease in GSH. In this oxidative environment,
ROI levels rise and are associated with DNA damage. The internalized OMVs can also indirectly damage gastric epithelial cells by
stimulating the activation of transcription factor NF-kB mediated by NOD-1, leading to the production and secretion of
pro-inflammatory cytokines IL-8 and the recruitment of neutrophils. When the infiltrated neutrophils are stimulated to release ROI,

the epithelium is damaged
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B, WRE§WIE A (Urease Subunit A, UreA)NMUAT
Dirh AT R, & T LMER T B b R 400 20 A% 5
e | E AT T UK B (Helicobacter Pylori UreA, HPU)
LI VE-cadherin 34 3R 3E N DA Kz 248 Y 380 575
PE, SRS o3 B9 23k, DATITSE v P 20 i ot
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NO, S NF-«xB i #1906 F1HG i o6 42 A il -2
(Cyclooxygenase-2, COX-2)FNIMAE P f A= K732
{£-2 (Vascular Endothelial Growth Factor Receptor-2,
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FREFR T RIL, FEET AT LT, UreA 38
Ui SN E = RPN e - 3RS Bl o211, O (B
THIMIRZ, IR R 18 EAE Gz, FEE
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AR AL FNAEBERR AL, AH P A o 22 IRB P T
Lipid A, ARERLFHIME TLRA 2541051 6 X
i) &, LPS HfY O #iJ5(O-Polysaccharide
Antigen) 45 18 O 2 B % @ i H A 4 1 U
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HMIRRENL ,  ITITTE A SR i Tt v D A S i b ikt
SRR BB A B TR , A TR
JEP AT B BR

E A W58 UE B TR TR B v P 40 5 R
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I AELE sncRNAs, [RIEFRIEPEAL T 78 S ik
P sncRNAs FUAEY)~~ e, A T4EE
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55 FEREO S 9 40 B (Human Gastric, AGS)
W IL-8 B4, LA HT B A I R TR Pk e E A0
L FF B8 1oy 22 128

3 AMETE ALAE B IR B TR AT o R e i
e N YA

I, I R b 3222 0 BT AR IR A T IRAT 1
SRR, . 72 BRI T | AT TR I 2
B A £33k R m] LIS AT, Tt e — R 2 o b 85
% PSP, IS JE TR A R RID RS, B
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UE L AEARBEA T KA R IR T W I TR AT 2 1
R BA e i E A G IR, o FE— TR g oy, 5%
Gl DNA EAEA, FIANKEF B WECK A 1
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FEPYL i T AMNBSE A AN AN R, A
T K= E £ B (Lipopolysaccharide, LPS). 7P
#E [ (Outer Membrane Proteins, OMPs). N jig
(Lipids). &% (Lipoprotein)Fl CpG DNA 431,
X 8653 HER R 5 F e SR OGN 43 F (Pathogen-
PAMPs)#f 75 37
i, DT 5 | B ) SR IO 2, SRy AR Ay i R0 1
PR T FIEARYE . 5 AR A 2 PG B A S
BEIAE RO HEAT T 450R , SN 5 A 4
KB, 280 ks f5 MR BRI RE A 5
ML ™ A= G vy 225, i 5L AT AV Ry 2 i b J 2 i 2
R AR, OB TF R IR TR 4
W TE AR R AT R A R AP IR VL RE A AR
R AN, I ELAE AT IR TR B SO M Hh A
TEREMERY. MBI RM, BT
HMEFEHIREASIEAT CagA F [, M — & BH AL
il 3 2 240 M A SR A R A 2% 4 2 R AR,
W TR A A T A T ) BB BT 0 A v i 2 DG BT i
B T e Rl . Ak, MBI T
FORg A 53 - J2 (R R PR AT DA 28 528 5 A AN
MU PRE B, R et o] LAAE S — B s B b Stk
AP Turner K, WAl IRFT MBI 2EILAY
K/NJE T H A I e AfE 2L, X
SERIL AT LA N RO Y N AR (T MEERE
KT 20-100 nm Z )l LR Ve AN AR
MR/ TF 90-150 nm Z[A) & A o XL I
a7 T AR RN MR A e S 20 B LA R
PRl ERIEMRE ST, [FRHER TRSMEZE )
TV A5 FEHR N A2 i M R i)

A3 SCHRARGE , CD4™ T 4N M7 HA | IR TR A 1
PRGN A P AR Y AT S A BIESE,
A7 Thl BAGaRE#a ) )15 5 35 A R T HGTRE bR
B AT L 2 RTTSEIESS, AN AR
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[ SR e N i [N v 21D 2E N T L=V R T P

Associated Molecular Patterns,

PEULAE A 0 AT T WIS R R iR T
ok FHAT TIBATF TR 7.13 BRAYSMIERE I () 28 BRI 1
W7 WFFTUE S T TR AT TR A MIRBE Y (0 % Z Rl AT
BRI PR Uy, UFE Hop ZIGAMEE M |
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LI 2 3 4 52 5 0E S H AT RUE Ry — R AR g B 4T i
A3 o A IS 3 7 /)N BB TR v R 0 4 5 1 A
KRR bgs ,  HAN ST BORS B pi sk B 1 AR 5 S iz
JEXF 1 TR TR B 3 T — 2 ORI A 5 5T
B R 1 IBAT BA A1 IS 76 T AR Ry I 80 1 928 1 A
FHT G761 VR D SRR, [R) BNt 4 s 1 [ 1 IR AT 7
A FE A Ry B v A A e 4P R R ]
WA T v 1oy FH A/ I YL A A 32 1 2 43 (R A 5 R X
B T ARSI A SO R R T R
TP R, P, 584 B R B TR B
SIS T L A JE Ry — A A 9 T R 1A o
4 RY
ERZHCE 2 [CEAPE S, BT TR AT T AP
P T LUAE 0 TR 5 5 A0 =2 1) & AL e R
DR, 1 T BT TRT A/ B 3 AT DA T il 22 30
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o Ik | AR S TP, AT DL FUAZ At i
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JIRIEE I . WA BFTRRY], Z08HE 0S5 i 5
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AR, M) T A A 24k 2 2 A T HRAT T A
I TR FF TR o PT RE 22 15 88 Y R XU [ 7
FE 53 Hiu 1) B ey AR 7 A A LR AR OE
HEE WV IRFF TR A MR B T EOR LRI LA
FIEWTT R EJEBL T RRRITE T, T B B T
I VRRAT TR A I 28 90 15 e A EL A AL AR B F A
XD, B E NS SR RIE . )R
TAFEBASNZ S TIRANIE, AN
WA P — 2D s T IR TR oL, DU
A AL VIR B SRV R BT — R 8 T it
B E L R T A T BRFF R R, JFAE BT
AT HT R
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