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XenunkobakTepuos —
_XpoHnYyecKkasa MHeKLnL,
Bbi3biBaemasi Helicobacter

pylori n oTnnyatroLladac
npenmyLlecTBeHHOU
rlokanusaunen Bo3dyanTtenst Ha
cnmnauncton XXKKT n 12-nepcTtHou
KULLIKW.




b.Mapmaua (ciaeBa) u P.Yoppen (1984)




Helicobacter pylori (helix - cnupasnb, bacter — nasao4ka,
pylorus - npuBpaTHUK XXeslyaKa, NnepeKpbIBaroLLNMI rpoxosn
N3 XxenyaKka B ABEHaAUATUNEPCTHYH KULLKY ).

HazsBaHme 3aboneBaHuns

YacToTa BblaeneHus
Helicobacter pylori,%

[[acTput A 20
[acTpuT B 80
A3BeHHaqa 60ne3Hb /70-100
Xenyaka
A3BeHHaqa 60ne3Hb 100
12-nepCcTHON KULLIKKU
Heda3BeHHaa gucnencus 45
Xenyaka
Pak >kenyaka 84




Helicobacter pylori and cancer

Figure 7.1: Stomach cancer age-standardised
incidence per 100,000 population

Source: Globocan 2002

http://info.cancerresearchuk.org/cancerstats/causes/infectiousagents/helic
obacterpylori/helicobacter-pylori2



OCOOEHHOCTH CTPOCHUS U
(PYHKIIMOHUPOBAHMS JKECITYIKA

o [ToCTynNeHMe NHILEBOrO KOMKA B WeAyAOK * Coxpauienne ara wenyaxa (vacrora 0,31 o Mlepemewnsanne, ninensyenne n
o Paccnabnenme AHa w Tena wenyaxa COKPAIEHHA B MUHYTY) IBAKYAUMR NAULK
 [lposumene COAePRMMOro * KOOpPAWHAUMA-CHHXPORNIAUMRA
B AMCTANBHYIO YACTS MeAyaKa NEPUCTANLTHKM MEAYAKA C OTKPHTHEM

NUAOPUYECKOrO CPUHKTEPa



CeMm. Helicobacteraceae

p. Helicobacter coctout 13 24 Bnaos,
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MaToreHHbl And 4esjsioBeKa .

Helicobacter heilmannii — BbI3bIBaeT ractput
Helicobacter pylori — racTpuT, s13Ba
Helicobacter cinaedi - aHTepUT, cenTUuuUMmnS
Helicobacter fennelliae - 3HTepuUT, cCenTUUUMUS
Helicobacter rappini - aHTEepUT, cenTUunmMmns
Helicobacter bilis — posib He iCHa



Mopdonorua Helicobacter pylori

AHVHEITOTOUdIINADS




KonoHusauwua Helicobacter pylori
Ha CNM3NCTOW Xenyaka

.




KynbTyparnbHble CBOUCTBA

Mukpoaspodunbl (MeHee 5% O,)
pH 4-7

KaTanasa -

Okcunpasza +

He okucnseTr n He depMeHTUpyeT
caxapa

o Okucnsaer opraHn4yeckmne KncioTbl
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Model for the assembled type IV secretion machinery and its role in
Helicbacter pylori-induced cell signalling

(image courtesy of Prof. Steffen Backert. SBBS)



dakTopbl natoreHHOCcTU Helicobacter
pylori

XIYTUKK

KONOHM3AUMS KNeTOK XO3sMHA nocne
NPOHUKHOBEHWUS MOA CAU3UCTYI
060NI04KY M XeMOTAaKCUC

IK30TOKCUHbI T

obpasyoumin Bakyonu ToxkcuH (VacA)
noBpexaeHue CAN3NCTon
obonoukun

ypeasa (@MMumak, CO,)

- HENTPANM3AUMA KUCNOTH B Xenyake;

- noBpexaeHve CAM3ncTon 060N0YKU Xenyaka
AMMUAKOM

JMNONOJMCAXAPUbI

npukpernneHme K KNeTkaMm XO03:8KMHa;
- BOCnaneHue

- NPUKpPensieHne K KNeTKaM
XO35MHA ;

BEJIKW MOBEPXHOCTH /

L CucTema cekpeuuu / .
XryTUKONOAODHAR CTPYKTYPO L 3 a
. Ans BsefeHue 39eKTopoB . K3
o B KNETKW XO3R8uHA
JK30pepMeHTbI

(npoTeass, nMNA3bl, MyUUHA3LI)
noBpexaeHne Cam3mcTon obonouku

JO0EKTOPbl (CagA)

- PEeMOAeNupoOBaHME AKTUHA;

- WMHAYKUMA WHTepnenkuHa-8;

- WHrMbuposaHne pocTa KNeTok
XO38MHA U anoNTo3a




MexaHun3m 0encrTeus
9K30TOKCUHa VacA
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Nature Reviews | Microbiology
Effects of VacA on gastric epithelial cells include alterations in mitochondrial membrane permeability and apoptosis, stimulation

of pro-inflammatory signalling, increased permeability of the plasma membrane and alterations in endocytic compartments.
Multiple H. pylori factors, including CagA, disrupt the gastric epithelial barrier and might thereby facilitate passage of VacA
through the epithelial layer148, 149. Within the lamina propria, VacA interferes with the activation and proliferation of T

lymphocytes. Many of these effects of VacA are attributable to the formation of VacA membrane channels. m indicates
mitochondrial transmembrane potential.



[TaToreHes Helicobacter pylori
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MIMMYHOTMCTOXMMUYECKasa OKpackKa
H. pylori B buonTtarte cnnu3nucToun Xenyaka

LR @ 2T




H. pylori B cnn3ncTon xenyaka.
Okpacka no PomaHoBckomy-I nmae.




JlTabopaTopHasa gnarHoCTUKa

o NHBa3nBHble MeTOoAbl:
MUKpocKonnus HAaTUBHOIO MaTepuana
BakTepunonormyeckmm MeTos
NOA
[P
[McTtonorus
Ypeas3Hbin TecT SR

o HenHBa3uWBHble MeTOAbl:
YpeasHbIn AblXaTeNnbHbIN TECT

Vel ——p 'COZ + NH2




Habopa peareHtoB «KpeatnsMI1 — H.Pylori» ons BbisBneHns aHtuten
K Helicobacter Pylori ntmmyHOoXxpomaTorpadgmnyecknm aKkcrnpecc-
METO40M
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NONOMMTENbHLIW  OTPULIATENEHBIA OWWEKA TECTUPOBAHNA
PE3YNILTAT PEIY/ILTAT {aHanu3 HeolXOAMMO NOBTORMTL)

Habop peareHToB «KpeaTtuBMI1-H.Pylori» ansa sbisBnenunsa Helicobacter Pylori utMMyHOXpoMaTorpadumyeckmm aKcnpecc-
meToaoM TY 9398-002-83178876-2010 npeagHa3HayeH 418 KAaYeCTBEHHOro OAHO3TANHOro 6bICTPOro BbISIBIEHUS BCEX
nsotmnos (IgG, IgM, IgA) aHTuTen Kk Helicobacter Pylori B cbiBOpOTKE, Nfia3me nnm uenbHoOn KpoBu Yyenoseka. Habop
npeaHa3HaveH ANna UCNosib30BaHUSA B KJIMHUYECKOM NpaKTUKe, a TakXe A8 CaMOCTOATEeIbHOro UCMOJIb30BaHUS
notpebutenem



lMpubop BreathMAT PLUS
o151 onpedesieHUs1 UHuyuposaHHocmu
op2aHu3Ma 4yesioeeka bakmepusimu
Helicobacter pylori




INNeyeHune xennkobakTepmno3oB

o AHTUOMOTUKMN: aMOKCULWUISINH,
KNapuUTpOMULIMH, @a3UTPOMULIVH,
MEeTpPOHMNAa30J1, TUHNAA30/],
TeTpauunk/nH, dypa3osinaoH.

o NpenapaTtbl BUCMYTa - J/leyeHue
A3Bbl U raCcTpUTa
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[lokazaHa cBsi3b pa3BUTUA
3aboneBaHnn U3-3a OTCYTCTBUA B
opraHname_Helicobacter pylori

HapyLleHNs 3HepreTuYecKkoro roMeocTasa
(oXupeHune)

6bpoHXmnanbHasa acTMa
anneprnyecknm puHUT
aTonnyecknn gepmaTtuT
caxapHbin guabet

-CUCTEMHAA MUMMYHOMOAY/IMPYIOLLYHO
aKTUBHOCTb H.pylori




Nature Reviews | Cancer

H. pylori can regulate gastric epithelial apoptosis through several
mechanisms. Following adherence, signalling by the cag
secretion system (but not CagA per se) leads to activation of an
unknown factor(s) X that leads to activation of nuclear factor-B
(NF-B). NF-B translocates to the nucleus to activate transcription
of pro-apoptotic genes. H. pylori can also induce apoptosis by
stimulating expression of FAS and its ligand (FASL). The H.
pylori protein urease can induce apoptosis by binding to class Il
major histocompatability complex (MHC) molecules. The H.
pylori vacA gene product causes mitochondrial release of
cytochrome c (cyt c), which leads to activation of caspase-3 and
apoptosis. H. pylori also activates pathways that downregulate
apoptosis. H. pylori binding to the epithelial-cell surface
generates arachadonic acid, which is metabolized to
prostaglandin E2 (PGE2) and prostaglandin 15-deoxy12,14-J2
(15d-PGJ2) by cyclooxygenase (COX) enzymes. These
enzymes are inhibited by non-steroidal anti-inflammatory drugs
(NSAIDs). 15d-PGJ2 is an endogenous ligand of peroxisome
proliferator-activated receptor- (PPAR), a nuclear hormone
receptor that heterodimerizes with the retinoid (RAR) family of
nuclear receptors to activate transcription of target genes. These
gene products inhibit NF-B activation, however, preventing
apoptosis. The COX-generated metabolite PGE2 also
attenuates apoptosis. So, H. pylori has the capacity to stimulate
and inhibit gastric epithelial-cell apoptosis, which might influence
the risk of gastric carcinogenesis.
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Nature Reviews | Cancer

Cytotoxin-associated antigen A (CagA) is
phosphorylated by SRC, which allows it to
specifically interact with the
SRC-homology 2 (SH2) domains of the
protein tryosine phosphatase (PTP)
SHP2. This interaction induces SHP2 to
undergo a conformational change, which
stimulates its phosphatase activity.
Activated SHP2 can induce extracellular
signal-regulated kinase (ERK) signalling
through RAS-dependent and -independent
mechanisms. Sustained deregulation of
this pathway eventually leads to apoptosis
in gastric epithelial cells. MEK,
mitogen-activated protein kinase/ERK
kinase.



a | In susceptible hosts, Helicobacter pylori colonizes the stomach
and induces upregulation of expression of MHC class II molecules
and co-stimulatory molecules by epithelial cells, facilitating the
Gastric lumen presentation of H. pylori antigens by epithelial cells to gastric
— mucosal T cells84, 85, which are mainly of the T helper 1
///mlayer (TH1)-cell type (for further details, see main text). In addition, H.
pylori antigens are presented by professional antigen-presenting

// ceIIs such as macrophages and dendritic cells (DCs), which might
Wacqwre antigens as a result of eplthellal ceII turnover

associated with the chronic predominance of effector TH1 cells in

b
|®|® .
2 ,Jt" Ol the gastric mucosa35. b | In infected patients with asymptomatic
° 0 o chronic gastritis, H. pylori-specific T cells are mainly of the THO-cell
e \T type, which secrete both interferon- (IFN-) and interleukin-4

, acute gastric H. pylori-specific response that is mediated by TH1

, cells to a response that is mediated by TH1 and TH2 cells36. The
’ mechanisms that are involved in the switch from a TH1-cell
response to a TH1- and TH2-cell response are unknown at present,
but H. pylori phase variants that bind DC-SIGN to suppress the
development of TH cells into TH1 cells, through IL-10 (Ref. 39),
might facilitate this switch and be selected for by the host.
DC-SIGN-binding variants of H. pylori (blue) are selectively bound
by DC-SIGN-expressing DCs that protrude from the gastric
epithelium54, and these cells subsequently migrate to gastric
lymph nodes, where they suppress the development of TH cells
\ into TH1 cells. DC-SIGN-mediated uptake of H. pylori is a rapid
Developiment N | process, leaving non-DC-SIGN-binding bacteria (red) behind in the
4 intoT. Sand / mucus layer. Even when, after a certain time, all DC-SIGN-binding

T.2 cells O / H. pylori would have been removed from the gastric mucosa, new

DC-SIGN-binding variants, which continually arise during bacterial
replication, might maintain a certain level of suppression of

@/ \ (IL-4). This indicates that most infected people switch from an

Ty1- and T,;2-cell

* _micro-niche /

asite lymph node  Gastric ymph I"°dedevelopment into TH1 cells. H. pylori-specific TH1 and TH2 cells
ome to the gastric mucosa, where they establish TH1- and
© Teet %§2' Dendritic cell O IFN-y 0IL-10 ¥ DC-SIGN H2-cell micro-niches. In asymptomatic chronic gastritis, TH1-cell
icroenvironments might coexist with TH1- and TH2-cell
© Beel {8} Macrophage © IL-4 0lL-12 icroenvironments (see also the T-cell clones depicted in Fig. 1).

In TH1-cell microenvironments, the H. pylori population might be
partially killed by T cells, through IL-12- and possibly

Edpyright ﬁj&ﬁzﬁiﬁ:g&i‘]ﬁ:ﬁ:ﬁg{g“pIFN--dependent mechanisms29, 86, 87. However, the TH1-cell
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response also increases gastritis87 and might free nutritious
compounds for H. pylori. In TH1- and TH2-cell micro-niches,
gastric damage is less severe, and H. pylori might thrive and
persist in the absence of a strong TH1-cell response.



