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Kamnunobakrtepunos

3TO OCTPOE 300aHTPOMNMOHO3HOEe
nHdeKUuMoHHoe 3aboneBaHue, Bbi3biBaemMoe
naToreHHbIMU ONA YerioBeka Buaamm dakrepum
popna Campylobacter,

XapaKkTepusyrLwasaca CUMNTOMaMMu
WHTOKCUKaLUKN, NpenMyLLeCTBEeHHbIM
NnopaxeHneM Xenyao4yHo-KULLEeYHOro TpakTa; y
MalleHbKUX OeTeu u ocrnaodoneHHbIX noagev
HepeakKo npoTeKkarLan B Buae centu4ecKkoro
npowuecca.



TakcoHomua pona Campylobacter
(cem. Campylobacteraceae)

C. jejuni (90-98% KuweyH.)
C. coli

C. fetus (eHeKuwe4H.)

C. lari

O O O O



TakcoHomusa popa Campylobacter
(cem. Campylobacteraceae)

o C. jejuni (90-98% KuweyH.)
o C. coli
o C. lari (pedko eHeKUWe4H.)

o C. fetus (eemepeHapusi)



AnNnaemMmosornsa
KamnurnobakTtepunosa

Kamnunnobaktepun obHapy>XnBatTCsA Yy BCEX BUAOB AMKUX M AOMALLUHUX 3BEPEN N NTUL, MHOTKe
N3 KOTOPbIX SABMSAKTCA UX ECTECTBEHHbLIMU pe3epBYyapamMm (CENbCKOXO3ANCTBEHHbIE XUBOTHbIE,
NIOMALLHWE XXUBOTHbIE, AMKNE rOPOACKME NTULbI U TPbI3YHbI), 60NbHbIE NOAN .

OCHOBHOM NyTb Nepeaayun nHpekumm - NnMueBon (Cbipoe MO0KO, butas NTuua, roBsanHa,
CBWUHMHA), AONOSHUTENbHbIE - BOAHbIU (peyHas n1 MOpcKas BoAa, 3arps3HeHHas
NCNPaXXHEHUSMU XUBOTHbIX) U BbITOBOU (HapyLWeEHUSA CAHUTAPHO-TUTMEHNYECKNX HOPM MNpw
yxoze 3a 60/IbHbIMU NI0AbMUN U XKXUBOTHbBIMU, @ TaKXe NMpu KyanHapHon o6paboTke MACHbIX
NPOAYKTOB).

KaMnmno6aKTep|/|o3y CBOMCTBEHHA BblIpaXeHHad NeETHAA CE3OHHOCTb C NMOYTU MOJIHbIM
OTCYyTCTBUEM 3a6051eBaeMOCTMN B 3MMHUE MeCsiLbl.

Yauwe 3aboneBaHne perMcTpupyeTcs B BUAe cnopagnyeckux cnydaes («amapes
NYyTELWECTBEHHNKOB>»), U3peaKa - B Buae 6o5ee niam MeHee KpYrHbIX BCMbILIEK,

Mocne nepeHeceHHOro 3aboneBaHns y nNoaen, He iedyeHHbIX aHTMbnoTnkammn, baktepmum ¢
NCNPa>XHEHUSAMUN BblAENSATCSA 4OCTAaTOYHO 400, B TeyeHue 2- 5 Hea., a nHoraa Ao 10 Hen.



Cnocobbl 3apaXeHnst U NCTOYHUK
nHdekumn Campylobacter jejuni

S Wucus yer:
WV U‘J\"m‘u v J‘[‘N\m

Nature Reviews | Microbiology

Kathryn T. Young, Lindsay M. Davis & Victor J. DiRita Campylobacter
jejuni: molecular biology and pathogenesis//Nature Reviews
Microbiology 2007.-N25, 665-679



KnuHuko-akonormn4yeckas XadpPaKTepuCtTmKa

NMNaTOreHHbIX ANiA 4YeJioBeKa BN4oB

Campylobacter
HanmMeHoBaHue NCTOYHUK [laTOoreHHoCTb An4
BMAA BblAeneHus yesioBeka
Campylobacter | KpynHbin poraTbiin Cencwuc,
fetus subsp. fetus CKOT, OBLbl raCTPO3HTEPUT,
CaNbMEeHruT,

MHpEeKUUN nnoaa,
MEHWUHIUT, abopT

Campylobacter | KpynHbi poraTtbin Cencuc (penko)
fetus subsp. CKOT
venerealis
Campylobacter | KpynHbi poraTtbin [[@CTPO3HTEPUT,
hyointestinalis CKOT, CBUHbMU, NPOKTUT
OJ1EHU, XOMAKHN
Campylobacter | Yenosek (NosoCTb [epnogoHTHUT,
concisus pTa) raCTPO3HTEPUT
Campylobacter CBWHbU, ANKasa n [[@CTPO3HTEPUT,
coli AOMaLIHAA NTUua, cerncuc

6blIKKN, OBUbI




Campylobacter | Yenosek (NonocTb Abcuecc,
sputorum pTa), KPYMHbINA FACTPO3HTEPUT
poraTbii CKOT,
CBWHbU
Campylobacter Cobakun, Kowkm Abcuecc,
upsaliensis FACTPO3HTEPUT,
cencuc
Campylobacter Avkaa u goMalwHas [[ACTpPO3HTEPUT,
jejuni subsp. nTuua, CBUHbLMU, Cencuc, NPOKTUT,
o 6bikn, cobaky, MEHWUHIUT, abopT
Jejuni KOLLKW, KPOSINKMW,
HacekoMble, BOAa
Campylobacter Yenosek [acTpwuT,
jejuni subsp. rACTPOSHTEPUT,
doylei cericmc
Campylobacter | [lvikas u goMallHAS [[@CTPO3HTEPUT,
lari nTnua, cobaku, cerncuc

KOWKN, 06e3bsHblI,
nowaau, Muaum,
MOJITHOCKMN,
npecHas n cosieHas
BOAa




PacnpocTpaHeHHOCTb
KaMnunobakTepmno3oB
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[ Campylobacter [[1 Saimonelfa B Shigelfa B E. coli 0157

Aus. ®es. Mapt Anp. Man WioH. WMon. Asr. Cent. Okr. Honb. [ek.

MecsUbl

Puc. 1: duarpamma ciryuaes
sabonesanmns Campylobacter n
JAPYTUX MHEKIN, nepe/1aioninxcs
uepes sapakeHHble MPO/IYKThI, 110
MecsI1aM.

Quelle:
http//fwww.cde.gov/ncidod/eid/vol5not/altekruse G. htm



Mopdonorna Campylobacter spp.

ol

['p(-), TOHKKNE, CNUPaSIbHO U3OTHYTbIE
nanoykun pasmepom 0,2-0,3 x 0,5-5,0,
nHoraa ao 8,0 MKM.

«O6pas3yroT 0OAMH NOMHbIA (MNN YyTb

6onblie) BUTOK cnupanun, MoryT 6biTb C-
nnn S-obpasHon popMbl UK
HaMOMMHAaTb KPblJ1bS Yankun Npu
COeAMHEHNN ABYX KJIETOK B KOPOTKYHO
LEernoukKy.

‘B cTapbIX KynbTypax KNeTKu MOryT
NMETb KOKKOBUAHYIO UK
rmnepcnmpann3oBaHHyo hopmMy.



TunuyHaa cbopma KamnurnoodakTepoB:
S-obpa3Hasn (a) u cnupanesugHas (6)

NmetoT 1 unun 2 (MHoraa Ao 5) nonspHO pacnonoXeEHHbIX XIyTUKa,
obecneumBarOWNX UM BbICOKYIO NMOABUXXHOCTb CO CTPEMUTESNbHbIM
LUTONOPOO6pPaA3HbLIM NN BUHTOOOpPA3HbIM MOCTYyNaTeIbHbIM ABUXEHUEM.



XapakTepHoe pacnonoXxeHune KreTok
Campylobacter B ma3ke
(«KpblNbs NeTawen Yaukuy)




Campylobacter fetus — Bo30yauTenb
BHEKMLUEeYHOro Kamnmnobakrepunosa
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Campylobacter jejuni

Acc.V  Spot Magn Det WD Exp p———— 2pm
15.0kV 40 9951x SE 105 1

EM at different magnifications (A and B) of
cells of strain G1 treated with Alcian blue.

Capsulated cells with fibrilla-like structures are
also shown (C). CA, capsule; F, fibrillae.

Karlyshev AV, McCrossan MV, Wren BW.
Demonstration of polysaccharide capsule in Campylobacter jejuni using electron
microscopy.

Infect Immun. 2001 Sep;69(9):5921-4.




v"’ \ J Scanning electron micrographs of C.
) | ‘ / jejuni NCTC 11351 in a medium
' X having an osmolality between 251 and
- . 257 mosmol, showing predominantly
. \,. , rodlike cells (A), and in a medium

\ having an osmolality of 111 to 117
4 mosmol, showing predominantly
/ § coccoid cells (B), after 18 h of
. incubation at 42°C. Bars = 1 um.
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Reezal A, McNeil B, Anderson JG.
Effect of low-osmolality nutrient media on growth and
culturability of Campylobacter species.

Appl Environ Microbiol. 1998 Dec;64(12):4643-9.
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Cpeabl ans s>
KyneTBUpoOBaHus | ..\,

JI71s1 KynbTUBUPOBAHUS KAMIIMIIO0AKTEPUH Yallle UCTIOJIB3YIOT CIICIIMaIbHbIC
MUATATEJIbHBIE CPEJbI, B OCHOBY KOTOPBIX MOJIOKEHBI CPebl 1JIsl BbIAeJIeHU S
OpyueJ, HO ¢ 100ABJIEHUEM BEIIECTB, MOBBIIAIOIINX a3POTOJIEPAHTHOCTD
KaMIIAJIO0AKTEPUU U CHUKAIOIINE PEIOKC-IOTEHIIUAN Cpebl (KPOBb, THOTJIMKOJIAT
HATPHUs, METaONUCYNBL(QHUT HATPUS, TUPYBAT HAaTpHs, cyabdar Fe’").

OOBIYHO UCIIOJB3YIOT MSICHBIE, IEYeHOUHbIE, KPOBSIHbIE CPe/Ibl, YaCTO B HUX
T00aBJISIIOT AaHTMOMOTUKU (HOBOOUOIIMH, IIUKJIOT€KCaMu/I, OaluTpallvH,
TPUMETOINPUM) JIJI OAABICHUS COMYTCTBYIOIIECH MUKPO(DIOPHI.

PocT xamnuno0akTepuii HaOmogaeTcsa yepes 2-4 CyT.

Ha >xuakux nurarelbHbIX cpeax Haomogaercs 1udPy3Hoe TOMyTHEHHUE C TPYIHO
pa30oMBaeMbIM BhIpaKEHHBIM 0cajkoM. Ha monyXuJIKux cpeaax OHU BBIPAcTaroT B
BHUAC 1M (Hy3HOro MyTHOTO KOJIbIIA TOJIIMHON 1-4 MM 110/ TOBEPXHOCTHIO CPEIbI.
Ecnu kaMnuiio0akTepuu pacTyT B YCIOBHUSAX CTPOTOro aHa’poOr03a, OTMEYaeTCs
IIOMYTHEHUE BCEU CPEIBL.



Konouuun Campylobacter jejuni

Ha NAOTHbIX cpefax C KPOBbIO
Kamnunnobaktepun obpasyroT ABa TMNa
KOJIOHWUW:

1.

OKpyrible HenpaBu/ibHOU ¢GOpPMbI, C
POBHbIMU KpassMW, AUAMETPOM 2-8 MM,

6ecuBeTHbIe NNu CBETNO-cepble,
Npo3payHble, FOMOreHHbIE; npu
ANNTENbHOM KYbTUBNPOBAHUU MOryT
npunobpeTaTb cepebpuncTo-MaToBbIN
OTTEHOK;

KOJIOHUM npaBuJiIbHOM OKpyrnowu

¢bOopMbI, C POBHbLIMM KpasiMnU U ANAMETPOM
1-2 MM, c bnecrawen BbIMYK1OM1
NOBEPXHOCTbIO, MPO3payHble, FTOMOreHHblE;
B CTapbIX KOJIOHUAX LeHTp 6onee nioTHbIN,
yeM nepudepunda, n Moxet o06pa3oBLIBATLCS
XXeNnToBaTbIN MUIMEHT. KoHcncteHuus
KOJIOHUM HeBA3Ka4, 30Ha reMmonm3a
OTCYTCTBYET.



buoxnmmnyeckmne n KynstyparnbHble
CBOWCTBA

Munkpoaspoduibl 3-15% 0O,, 5-10% CO, u
85% N,

oT 37 A0 42°C (TepMOPUNbI) ucn. c. fetus
OntumanbHaa pH 7

O/F TecT -/-

Okcunaasa+

KaTana3a+ (ecrs karanasa (-) C. sputorum u C. concisus)
Peakuunsa ®doreca-llpockayapa -
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Al cBoucTBa

o WmerT O-, H- n K-aHTUreHsl.

o C. jejuni v C. coli, Hanbonee 4acTo Bbi3biBawoLlMe 3abonesaHus
y yenoBeka, Ceposiormyeckmn reteporeHHbl (onmncaHo 55
ceporpynn, pas3amyarwmnxcsa no TepmoctabmnbHomy O-
aHTUTEHY).

o LUTaMMbI, BblaeneHHble OT YyenoBeKa, AalT peakuuto
arrntoTUHAUMM TOTIbKO C CbIBOPOTKOMN OT N0AEN, @ CbIBOPOTKOM
OT MMMYHU3UPOBAHHbIX XXUBOTHbIX OHU HE arr1tiOTUHUPYIOTCS.
(dbopMupoBaHuMe WITAaMMOB, crneundunUHbIX ANda YesioBeka).



Anre3uHbl
[ToaBMXKHOCTD
['manypoHuaas3bl, HEUPOMEHUAA3bI

dakTopbl NaTOreHHOCTH
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Cell-distending activity of recombinant C. jejuni CDT subunits in CHO-K1 cells. CHO-K1 cells were left untreated (A) or treated with C. jejuni CDT holotoxin
(CdtA, CdtB, or CdtC; 200 nM each subunit) (B) for 48 h at 37°C. The cells then were examined under an inverted optical microscope to assess the effects of
CDT intoxication. Scale bar, 100 um. The cell cycle distribution was based on the DNA content, which was determined by flow cytometry. The percentages of
cells in the GO/G1, S, and G2/M phases of the cell cycle are indicated below the insets. The results represent one of three independent experiments

Lin CD, Lai CK, Lin YH, Hsieh JT, Sing YT, Chang YC, Chen KC, Wang WC, Su HL, Lai CH.
Cholesterol depletion reduces entry of Campylobacter jejuni cytolethal distending toxin and attenuates intoxication of host cells.
Infect Immun. 2011 Sep;79(9):3563-75. Epub 2011 Jul 5.



High resolution FESEM of C. jejuni-induced filopodia
formation and invasion. (A) Infection of GD25
knockout cells with wt C. jejuni 81-176 (yellow
arrows) for 6 hours revealed bacterial attachment to
the cell surface with short microspikes (green
arrowheads) present, but membrane dynamics events or
invasion were rarely seen. Similar observations were
made with infected fibronectin-/- or FAK-/- cells. (B)
Infecting C. jejuni in wt cells were regularly associated
with long filopodia (blue arrows) membrane ruffling
(red arrows), as well as elongated microspikes (green
arrowheads).

Krause-Gruszczynska M, Boehm M, Rohde M, Tegtmeyer N, Takahashi S, Buday L,
Oyarzabal OA, Backert S.

The signaling pathway of Campylobacter jejuni-induced Cdc42 activation: Role of
fibronectin, integrin betal, tyrosine kinases and guanine exchange factor Vav2.

Cell Commun Signal. 2011 Dec 28;9:32.



Cnu3anctasa o60n04YKa TONICTON KULLUKKU NpU
KULWIeYHOM KamMmnunobakrepuose.
YBenunyerHue X 100

Figure 2. Hematoxylin and ecsin stained secions of the small intastines of
E. col and C. jejun-inoculated piglets. Note the presence of villi blunsng
and exudate (panel B) resulting from tissue necrosis. Parels: A, E. cof
inoculated piglet; B, C. jejuni 1129 inoculmed piglet. Bar « 100 um,



Proposed mechanisms of pathogenesis used by
emerging Campylobacter species to colonize the
intestinal tract or to spread to systemic sites.
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Si Ming Man The clinical importance of emerging Campylobacter species//Nature Reviews Gastroenterology &
Hepatology 2011.-N28, 669-685



YCTONYMBOCTb

[Mpn KOMHATHOW M NPU NOHMIKEHHOMN TeMnepaTypax
PE3UCTEHTHOCTb KaMnunobakTepumn K AenCTBMo (aKTopoB
BHELHEeN cpeabl BeCbMa BbICOKA: B MNMULLEBLIX NPOAYKTAX,
BOAOMNPOBOAHOMN N CTOYHbIX BOAAX, MOJIOKE, MOuYe,
NCNPaXXHEHUSAX OHU MOTYT COXPaAHSATb XWU3HECNOCObHOCTb B
TeyeHune 1-5 Hep.

Kamnnnobakrtepmn ouyeHb HyBCTBUTEJIbHbI K
HarpesaHuio cebiwe 50 °C, 4encTBuUiOo NpsMoro
COJIHEYHOro 1 ynbTpadunoNeToBOro CBeTa U Bo3ayxa,
BbICbIXaHUK, HU3KUM U BbICOKMM 3HauyeHusM pH cpeasbl,
YYBCTBUTESIbHbI K AE€UCTBUIO AE3UHMUNLNPYIOLWNX BELLECTB
B pabounx KOHUEHTpauusx.



TeyeHne KaMmnurodakTepmno3oB:

O  WHkybauunoHHbIW nepuop 1-10 aHen, yawe 1-5 aHen. Hayvano
3aboneBaHus vyalle ocTpoe, pexe - nogoctpoe. ObblYHO HabnwAaTCS
yMepeHHO BblpaXXeHHas MHTOKcuKauunsa n anapes (oo 10-20 pa3 B
CYTKWN), 6011 B HUXHEN YacCTu XXnBoTa. B nonoBmnHe cnyyaes
OTMeYyaeTCs Haln4yme KpoBU B UCNPaXKHEHUSX, pexe - obe3BoXMBaHUE.

o ®opMbl 3aboneBaHun.

1) ractpoumHTecTuHanbHaa ¢opmMa

(KMweyHbIn KaMnunobakTepnos) C NpenMyLLecTBEHHbIM BOB/IeYEHNEM
pasnnyHbix otaenos XKT B Buae aHTeputa (4-12%), aHTEPOKONNTA,
racTposaHTepokonuta u konuta (81-93%);

o 2) reHepanusoBaHHasa popMa (cenTnyeckas);
o 3) xpoHunueckasn popma;
o 4) cybknmnHnueckan ¢popma (bakrepnoHocntenoctso) — Ao 1 %.

©)



OcnoXxHeHus
KaMmnurnobakTtepmnos3osB

o 6akTtepunemna (Hannume 6akTepmin B KpOBU), renaTtur,
naHkpeaTuT (MHMEKUNN NeyeHn N NoaXXenyno4Houn
»Xenesbl, COOTBETCTBEHHO) U CaMONpPOnU3BOJIbHbIN abopT,
PErnMCTPUPYIOTCS C Ppa3HOW CTerneHbio YacToThl.

o [MoCTUHPEKLMOHHbIE OCNOXHEHUS - peaKTUBHbIN apTpuUT
(bone3HeHHOEe BOCNaJieHne CyCTaBoOB, KOTOpPOEe MOXeT
NPOAO/IKATLCS HECKO/IbKO MECsILLEB) U HEBPOJIOrMyecKkme
paccTpoucTBa, nogobHas nonvomMmennTty opMma napasuvya,
KOTOopasi MOXeT NpMBOANTb K AbIXaTeNbHON U TSXKENou
HEBPOIOrM4eckon aAnCcPyHKUMUN UIn CMepTn B
HEe3Ha4YUTEeNbHOM YKuCNe Cny4yaes.

BO3. NHdopMaumoHHbIN btonneTeHb N2 255,
OkTs6pb 2011 T,
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VIvvyiodepMeHTHBIN HaOOP 1T onpeie e aiTuTer K
MMy Hornooymiam yenoseka (IgG /IeM /1gA)




JleyeHune:

[MpenapaTtamMun Bbibopa ABMAIOTCA MaKpoOuAabl
(3pUTPOMULUNH, a3UTPOMULNH) N (PTOPXMUHOJIOHDI
(umnpodokcaunH, HopMIOKCaLMH, OPOKCALMNH).

BHekuweuHble (popMbl Yalle eyaT: KaHaMULIMHOM,
TEeTPaUUK/IIMHOM, FreHTaMULIMHOM, aMNULUINIMHOM,

Kamnunobakrtepnn MasiouyBCTBUTEJIbHbI K
NEHNLIWIJIMHY, HEYYBCTBUTEJIbHbI K
cynbdaHnnaMuaHbIM NpenapataM, TpUMeTanpumMmy.

Cneundpuyeckon npodunnakTukm He paspabotaHo!



