EnrtepoOakrTepuje. KamrmmaoOakrepuje.
XeaukoOakTepuje. Hecrioporene
aepoOHe DakTepHje.



Ormire KapakTepucTuKe

Hecrnioporene rpam HeraTBHU IITaltMNn

(paKyaTaTUBHY aHaepoOU

3aje AHUKM aHTUTeH eHTepoOakTepuja (Enterobacterial common antigen (ECA)
pacty Ha BPA (Baird-Parker Agar Base)-ceaeKTUBHa I10AA0Ta

MacConkey arap 3a gudepennujanujy

Ha ocHOBY (pepMeHTalllje A1aKTO3e geae ce:
“» 1akto3a nno3utusHe (Escherichia coli, Klebsiella)
“* 2aKkTOo3a HeratupHe(Salmonella, Shigella, Yersinia)

KaTaAaa3a +

OKCIAa3a-

\

Lactose fermenting colonies

Non-lactose fermenting colonies




Enterobacteriaceae

Opportunistic pathogens
Escherichia coli

Klebsiella pneumoniae
Enterobacter aerogenes
Serratia marcescens
Proteus spp.

Providencia spp.
Citrobacter spp.

Obligate pathogens
Salmonella spp.
Shigella spp.
Yersinia spp.

Some E. coli strains

|

|

|

g |
}l

Meningitis
Central nervous system
Escherichia
Pneumonia
Lower respiratory tract
Klebsiella
Enterobacter
Escherichia
Sepsis
Bloodstream
Escherichio
Klebsiella
Enterobacter

Diarrhea

Gastrointestinal tract
Salmonella
Shigella
Escherichia
Yersinia

UTI
Urinary tract
Escherichia
Proteus
Klebsiella
Morganella



M3asmBauy OaKkTepyjCKMX MHBA3UBHMIX
racCTpOMHTECTMHAaAHNX MH@PEKIMja I CeEKpeTOpHe

auijapeje

' Hajsehu Opoj pesH1X OakTepuja Koje 13a31Bajy CeKpeTOPHY Aujapejy Cy
. Gram-HeraTuBHe OaKkTepuje U3 IIOPOAUIIA:

Enterobacteriaceae |
Water .

Vibrionaceae |

CekpeTopHa A1 BOAgeHacTa Aujapeja -
HacTaje ycaea ryOuTKa Boje "
eA1eKTpOANTa Y TAHKOM IIpeBy

Aujapeja - Bogehn y3pok CMpTHOCTI OA0j4aAl U
Aelle y Hepa3BUjeHNM U 3eM/baMa y pa3Bojy

much water s
to reabsorb

Meby Oaxrepnjama, Hajuenrthu y3pouHuk BodeHacTux Aujapeja cy: E. coli, Shigella sonnei u
HeTndomngna Salmonella.

Koaepa je mpumep BogeHacTe anjapeje. Y3pokosaHa je OaktepujoM Vibrio cholerae, 1aanoMm
nopoautie Vibrionaceae




Escherichia coli...

..Y3POYHMK OIIOPTYHUCTUYUKUX
u [jpeBHNX MH@PeKja

Hajopojuuja ¢pakyaratuBHO aHaepoOHa OakTepHja KOja KOAOHM3Yje 40He Aea0Be
AVITeCTUBHOT CUCTeMa /bYAN M JKUBOTUbA

Hajuentha Bpcra nopoaune Enterobacteriaceae Koja je 4aaH cTaaHe MUKpo@daope
IIpeBa



IIman cy BaxaH (pakTOp BUpYyA€eHIVIje U ITI0Ka3yjy
TPOIIM3aM 3a pa3AndnuTe TUIIOBE enTeAHNX heauja

aAoMahmnna
7 "geniiegeta Behwna E. coli uckasyje 1 tim nmaa
CFApi / (3ajegH1IKe mM1a€) KOjuUMa ce Be3yjy
( LA 3a IIMPOK CIIeKTap TUIIOBa heanja

g He1.<1/1 COjeBU I10CeAY]Y
creryjaan3oBaHe Imae:

P- rmmae Be3yjy ce 3a ocraTke
AUralakTo3nja Ha heaujama OyOpera
ITaTorene rpyme E. coli xoje

o 3a3uBajy agujapejy rnoceayjy
| craerpuIHe myae KojuMa ce Be3yjy

i CRBLA RN 3a TAMKOAUIINAE Y TAVIKOIIPOTENHE Ha
IIOBPIIVHY €HTepOLITa

A\ Q\ RRTNY

W
/4




Kaacudmkanyja naroreamnx cojesa E. coli

I'pynia

ETEC
eHTepoTtokcureHa E. coli

Cummaromm

Boaenacra aujapeja (anjapeja
ITyTHIKA)

Emaemmoaormja

IITnpom cBera, denia 1
oApacan

EPEC
eHteponaroreHa E. coli

Boaenacra aujapeja

Aerta maaba oa 1
TOAVIHE

EaggEC
eHTepoarperatusHa E. coli

Boaenacra aujapeja, riep3aucreHTHa
Aujapeja

Oaojuag maaba og 6
MeceLly U HaljeHTU
oboaean oa AIDS

EIEC XeMoparnyHa Avjapeja Hewma npaBuaa, HakKOH

eHTepouHBa3usHa E. coli KOH3yMIpamba
KOHTaMJHMpaHe
XpaHe

EHEC
eHTepoxeMoparunyuHa E.
coli

XeMoparn4Ha Avjapeja,
XeMOparn4yHu KOAUTIC,
XeMOPparn4HoO-ypeMIjCcKI CUAPOM
11 TPOMOOTIYHA
TpOMOOLIUTOIIEHIYHA IIypIIypa

daraaye 3eM./be

Nuoxyaywm E. coli -oxo 100 000 000 6akTepmuja;
HaduMH TpaHCMICYje: YHOC KOHTaMIHIpaHe XpaHe 1 BoJe



EnTeporokcurene E. coli (ETEC)
-eIAeMIO0A0rja-

* HajsaskH1ju y3pOYHUK AMjapeje yTHIKAa

 Il3asuBa n gujapejy 0e0a y 3eMbama y pa3Bojy rae cy sogehn
Y3POK MOpOMAuTeTa 1 MOpTaAuTeTa y TOKY IIpBe 2 ToAVHe
>KIBOTA

 IlyT npenoca: KoH3yMaliyija KOHTaMUHIPaHe BOJe U XpaHe,
Kao M MHTepXyMaH! KOHTAaKTHU IIpeHOoC. MapuHmpaHO Meco,
caaate u 11osphe cy yapy>KeHU ca I1oBenaHVIM PU3UKOM 0/,
o0o0./beBamba



MexaHusaMm HacTaHKa aujapeje

Aujapeja je pesyarar geaoBama TokcuHa LT n/man ST

Aaxe3uja 3a IIOBPLIMHY MUKpOBUAA (IIOCpeA0BaHa OpOjHIM BapyjaHTaMa
CF (colonizing factor) nuaa je ecennijaaHa 3a e(puKacHO goIIpeMarhe
TOKCIHA Y IJMI/bHe eHTepOLiTe

LT ce Be3syjy 3a CBOj penjenitop, yAa3u y Be3uKye. e GIHO
AKTHUBHa cy0OjeaVIHNIIIA TOKCIHA Ce TPaHCIIOPTYyje . f fit
A0 0azoaaTepaaHe MeMOpaHe adeHNAaT HVKAa3HOT kﬂ.ﬂﬁﬂf J].P
komrraekca (AQC) G
Toxcunun npenoce ADP pn6o3y 40 rBaHO3MH 5 @

nnosehasajyhmu cAMP

or

Tpudocdar sesyjyher mporenna AC-a, _ETEC ?’ —
7”'”‘( {a \

-

4cGMP

ST

ST ce Besyje 3a MeMOpaHCKy IBaHI/AAT IVIKAA3y U m Lf {ii |j .
1osehasa HMBO IVIKAMYHOT TBAaHO3VH 5 GC :
MoHopocpara (cGMP) \ LTA®
1 cAMP n cGMP peaykyjy anncopnnujy beaMP [[tcAmp
HaTpujyMa y TpellbacTuM heamnjama u riosehasajy & :
ceKpelljy xAo0pa y nexapactum heamjama o)

Y

Y3pOKyjyhu BogeHacTy Aujapejy




EnTepomnatorene E. coli (EPECs)
-ernnaeMmnoAo0rmja-

* I13a3uBajy aujapejy o40j4aau 1 Mmasae Aele y 3ebaMa y
pa3Bojy
* PaHuyje je y3apokoBasa UHTpaxoCIITaAHe emnugemuje y

IIOPOAVIAMINTYIMA U A€YjUM OJe/berbuMa 1 y
pa3BUjeHNM 3eM/baMa



MexaHnusaM HacTaHKa gujapeje

bakrtepuja ce Be3yje 3a enurteaHe heanje
TaHKOT 1IpeBa IIomohy
"popmupany naket nmnaa" (eHra.

5 bundle-forming pilus (BfpA)

Of 1Ir and other .

effectors Intimin lcniopyuyje persenTOpCKM IIPOTENH,
Attaching and Tir.

effacing lesion .
2 VIHTHMIH Ha HOBPIIMHA OaKTepujcKe

heauje 6a1cko agxepupa 3a UU/bHY
heawnjy sesyjyhu ce 3a unceprosan

Tir peuenrop.

InayKyje ce moanmMepusaiyja akTMHa
peapaHXXupambe IUToCKeaeTa

OBu nporecn pe3yatupajy

3 } popmupameM "MOCTObA" BAXKHNUX
J 3a aaxepennujy EPEC n nacranax

Ae3uja

F actin

Maaarnicopmniyja HacTala HaKOH ITpeypebema Mukposmaa u
IIpeKNA MHTepennTeAHNX Be3a Y3pPOKyje Behy mporycTasuBocCT y

LIpeBVIMa U agujepejy




EntepoarperarusHa E. coli (EAgYEC)

d
Eigfilm formation

Chytotoxing and entercioxins
(inciuding ShETT. Pic, EAST1.Pet)

s

EAEC

EAggEC araytunupa n popmupa arperare y KyATypU TKIBaA U
Y3POYHIIK je gujapeje gelie Maabe 04 6 MeceIll, a KOja 4eCTO YIIOPHO
Tpaje Hejge/baMa U Y3POKyje MaAHYTPULA]y.
EAggEC moxxe OUTHU 1 Y3pOUHUK YIIOPHE Aljapeje KO4 HeKIX OAPacANX
nanyjeHara ooboaeanx o HIV



EnTepoxemoparuyHa E. coli (EHEC)

» Hajuenrhe naentndukosaH ceporui je 0157: H7

* Y3poKyjy kapakrepuctidHe adpeOpumae KpBase gujapeje
(xeMOparmjCcKy KOANUTVIC)

* KoMmaukanyja xeMOparujcKor KOAUTIICA j€ XeMOANTIIKO-
YPEeMUjCKI CMHAPOM (XeMOAUTHYKA aHeMIja, TPOMOOLTOIIeHja
11 OyOpe>xkHa MHCYyGuUILIMjeHIja)

Eschetichia coli 0157




EnTtepounsasusHe E. coli (EIEC)

e CanmuyHe mmmreaamMa

YraasHoMm u3asusajy nH(peKIyje Kog gere Maabe o 5 roanHa y
3eM/baMa y pasBojy

IIoBpeMeHe ennngeMuje y pa3BujeHNM 3eMbaMa Koje Cy OOMYHO
VAPY>K€He ca YHOCOM KOHTaMIHIPaHe XpaHe U BoJe

/byau cy jeaiau IO3HaTH pe3epBoap MHQeKIje

-
=

.) -

-

i I'. -

Lysis of T i
vacuche Cytoplasmic _ ——,
— movement | 7 adjacent
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EIEC



ExcrpanmnaTecTHaaHe mH@peKMje Koje n3a3usa E.

coli

E. coli cy mnozo uwewrhe usasueauu ypunapHux
ungexyuja
1. Inpexnmje ypuHaAPHOT CHICTEMA
- 80% mmcTuTica MAaAMIX KeHa

- NUjeANTNC U 1jeA0HepPUTIC

Enaorena magekimja

E. coli u3 mukpodaope 11pesa IIpeko epuHeyMa
KOHTaMIHUPa YPeTpy

Pazauke y aHaTOMCKO] rpabu yTudy Ha 110440KHOCT
MHQeKI U1

2. Cemca- ka0 KOMIIAUKaIlMja ypUHapHe NH}eKIje 1A
MH(peKINje AUTeCTUBHOT cucTeMa (Kog HoBopoheHuaau
1 UMYyHOZAepUIMjeHTHUX 0co0a)

3. MeHMHIUTIIC HOBOpOheH4Yaam-

jeaaH og Hajuemrhux y3apouHuka (cAngHo S. agalactiae).
75% caydajeBa je nzasBaHO cojeBuMa Koju rmoceayjy K1
Kalicy2apHu IoAncaxapmua,

enter through the blood

3 Bladder ’
§ contracts Urine
B
i) :

Pii = 3 P-pill and recaptor

; (Gal-Gal)
B
Kidney

WECs

Cerebral Cortex (Brain)

pathogenic agents [inflamed)



Shigella spp...

Pog mureaa ynHe 4eTUpU BpCTe:

S. dysenteriae (ceporpymna A) Tun 1

—— HajTexXM 00AMK OaliaapHe AU3eHTepuje

S. flexneri (rpy1a B)

—— OaumaapHa aguseHTepuja (Hajuernrhe
113010BaHa y 3eM/baMa y pa3Bojy

S. boydii (rpyma C)

S. sonnei (rpyna D) — BOJEHacCTe Aujapeje y pa3BujeHIM
3eMmbama



Enmmaemmoaormja

Unwashed
hands
Gastrointestinal

N oral pathway
Water -
Infected
contamination '\W'th disease
~Food
<4 » Symptions

intestines
and
stomach

spre@ds the
pathogens diarthea

“Fly cockroach s?(mptoms:

cantamination rectal bleeding  Fhioody stoolg
contammatio .
x ntambr?qtlnn dianhea
2 fever
A '
é‘ 5 gxcrete
<§;"

Path ogen
contaminated stools fever

Illureae cy CTpMKTHO
IIaTOreHy 3a YO0BeKa

IIpeHoce ce Hajuenthe
AVIPEeKTHUM KOHTaKTOM
(IIpeHocu ce 1 IIPeKo XpaHe U
BOJ€ KOHTaMUHIpPaHe

dernjecom)

NudexkTusHa a03a je Maa:
HEKOAMKO CTOTVHA A0 HEKOAVIKO
X1baja DakTepuja MITO
oMoryhasa Aako Mupeme
nH(peK1je ca jeaHe 0coOe Ha

APYTY



Kako mmureae nmpexusmbaBajy y >Keayny, y
yca0OBVIMa HICKe BpeaHocTy pH?

Kaaa cy nsaoxeHe Kicea0j cpeaVH,

** npuaarobasajy ce 3axBasbyjyhm

/@ KOMILAEKCHOj KOHTPOAU eKCIpecuje
/&l TeHa, aau Cy Marbe CIIOCOOHe 4a HalaAHy
heanje

Y TaHKOM 11peBYy (y a41KaAaHOj AU HEYTPaAHO)]
CpeAVHMN), InreAe CypuMupajy reHe
OATOBOPHE 3a IbVIXOBY OTIIOPHOCT Ha KMCeAVHe
11 eKCIIPYIMIPajy MHBa3BHM (PeHOTUII

OTnopHOCT Ha K1ceAVHe IIOHOBO je aKTI/BHA Kaja
mureae 40hy 40 aebeaor 1ipesa



~Shigella

Shigella attaches to
epithelial cell of colon.

- Epithelial cell

Shigella triggers
phagocytosis

I'’2aBHU 11aTOAOIIKM AOTabaj je ‘ _ |

. §higella multiplies
MHBa3Mja U omreheme cAy3HUIIe in cytosol
KO0A0Ha. OBO aKTUBMpPa MHTEH3VIBaH

: _-Actin fibers
dKYTHNI 34Il1a/b€HCKIN OATOBOP LITO 7 ) Shigella invades
c neighboring epithelial

pesyaTupa popMupameM yAaliepaliyja cells, thus avoiding

immune defenses

11 arIciieca |

t+ Mucosal abscess
g

An abscess forms as
epithelial cells are killed
by the infection

Blood vessel - Phagocyte

{2 Shigella that
enters the blood
is quickly

WS, phagocytized

Illureae HMKaAa He IpOoAUPY YV KPB

(n3yses S. dysenteriae Tvma 1)



IlaTorenesa OarmaapHe anseHTepuje

Yaase y aumpne poauKyae cAy3HULIe LIpeBa
B, igella R R ° °
RN e (o peko cuenujaansosannx M heamnja

; (4) through disnupted and fluids are lost
\ (1) tewasion tight junctions I .
o : \ (_) i v ) (B&)KHI/I pa Hp OTeI/IHI/I) nAN Mel‘ba]y

[ h ("‘;*"‘(“"l"“‘"""’f’ i IIpoTelHe 0AroBopHe 3a Mebhyheanjcke Bese....
R A § ....bp3o s04aa3e 20 2aMuHe TIponIpUje, IAe UX
- ¢aronuryjy makpodgari...
..Makpodaru npoaykyjy IL-1 n IL-8 kojuma

Y3PpOKY]jy CHakKHY MH}pAamMarmjy n
IpuBAaderbe HeyTpodmaa

.. Y AaMUHU IIPONIPUjU IIUTeAe
aKTUBUpajy arionnro3y Makpodara...

. .
e B 570 ...Oca060bhene murese 3aTuM MHBAAUPAjy
%" Ve cyceane enmuteane heanje
M-cell g 1 LIpeBa Kpo3 IBIXOBY 0a3aaHy IOBPLIVHY...

a P - .
- ® ...IcsA mM3a3uBa noauMepusaLujy
N N v | aktuna heanje somahuna. bpsa

~» 7 E . .
Macrophages ™ IoammMepumus3anmja n AerroAmmMmepridainmja

e~ 3 (1)

id.. aKTMHCKMX (pMi1aMeHaTa Ha je AHOM

o Y- Sub-mucess Kpaj a Kao "mporeaep” 6a13Te 1j

“  macrophage yHanpe,zl



Mexanusam omrehemma TKMBa y OanjnaapHOj
AVI3eHTepUjn

CmMprt eninteaHux heamja y3pokyje HacTaHak AOKaAHe yAlleparje y
KOAOHY M eKCyAalije AeyKOLiTa ¥ epUTPOLVTa y AyMeH IIpeBa

IIpucycTBO KpBM M THOja Y CTOAUIIV YAPY>KEeHNX ca 00AHUM
IIpakKibemeM 1ipeBa (TeHe3MaMa) Cy KapaKTepUCTYHY 3a OalaapHy
AVBEHTEePU]Y
bakTtepujeMmmnja petka (13y3eB y nHpeKUIUjU U3a3BaHOM S. dysenteriae
Turia 1)



Salmonella spp...

CaaMoOHeAe MOTy Aa Y3POKYjy:

raCTPOEHTEePUTNC: yIAaBHOM S. enterica 11oaBpcTa enterica

TUQPYCHY TPO3HMUILY: yrAaBHOM S. typhi u S. paratyphi A u B
(maduLMpajy caMo byae)




Enmnapemmoaoruja

CaamoHeze cy yecTr cTaHOBHUIM (pusnoaomke paope MHOTUX
JKVIBOTUIbaA.

Boaehu yspoununy aanMeHTapHIX LIpeBHUX NHpeKIMja.

Enmnaemuje cy Hajuenthe y aeTmuM MecelliMa, a 4ecCTo Cy Y Be3! ca
YHOLIIeeM KOHTaMIHIPaHUX jaja, NuAehnx casaTta ¥ MAEYHUX IIPOU3BOAA.

/byau ripeHoce TH¢yCHY I'PO3HULLY 11aKO Ha4MH IIPEHOIIeha YeCTO
YKbY4y]y KOHTaMVHJpPaHy BOAY AV XpaHe.

KAMITOHOIIITBO

TYPHOID __ |
CARRIER

b NOT COOKED
= AFTER PREP-
ARATION

IN THIS MANNER THE FAMOUS
“TYPHOID MARY" INFECTED
FAMILY AFTER FAMILY




Yaa3zak y opranmsam gomahmuna

CaamMmoHeze cy OceTbUBYje Ha
KVMCeAVIHY XKeAyIla y O4HOCY Ha IIureae

PeaaTnBHO Beaky MHOKyAyM (10 g0
100 muanona 6axkrepuja)

IToaa0xHM 000/bEBaby 04 CAAMOHEAO3e
Cy IIOjeAVHIIM KOj! CeKpeTyjy MaAo UAU
HIIMaAO >KeAyJadHe KuceAnHe (ca
XUIIOXAOPXUAPWjOM MAN
axAOpXMAPVjOM)

bakTrepuje Koje cy nmpexxusese IIpoaa3ak
KpO3 >XeAyJall, HaCTaB/bajy CBOJ IIyT KPO3
TaHKO 1IPeBO, CBe 40 AVICTAaAHOI mieymMma

n ae0eaor npesa...




... bakrepuje mory ga yby y M heanja nanu npeko amikaaHe MmeMOpaHe
ermreaHnx heamja upesa...

...KoHTakT caamoneaa ca heanjama nszasusa HaOupame

heaujcke MmeMmOpane. Buasnso peapamkuparbe UTOCKeAeTa oMoryhyije
yAa3ak Dakrepuja

yHyTap (parolyiTHe Be3UKyAe,

(eHAOLINTO3a IIOCpea0BaHa OaKkTepujamMa)

Ruffle M cell surface

Bacterial call



Salmonella

Membrane

a  ruffles
M‘sﬁl Qﬁ\Cytoskeleton
\ concentration
—
M cell '

& I
P e

Macrophages

CaaMoHee ocTajy yHyTap paronuTHIX
Be3UKYya

HeyoOun4ajeHo cy OTIIOpHe Ha €H3/Me
AM3030Ma U Ha aHTHOaKTepujcKe IernTrAe
KOje IIPOAYKY]jy eninTeAHe heanje 1jpesa

daronuTHe Be3UKyAe YHyTap KOjUX Cy
OakTepyje, IIyTyjy Kpo3 heanjy 40 Oazaane
MeMOpaHe oZak/ae OaKTepuje oaaase y
AaMUHY IIPOLPUJY

CaamMmoHeae ce He geae y eUTeAHUM
heanjama 11peBa, Beh camo Kpo3 mbux
Ipoaase



IlaTorenesa racrpoeHTepuryica 3a3BaHOI
S. enterica

baxTepujcka MHBasMja 1 TpaHCLIMTO3a eHTepoLnTa cy Ipahenn nosehanom
BacKyAapHOM Hponycrausouihy u nadgaamanujom (mHpaykcom PMN). Cse
HaBeACeHO pe3yATyje 110jaBoM gujapeje. OBaj 3amabeHCKN IpoLec OcTaje
AOKaAM3OBaH y CAY3HUION 1 cCyOMyKoO31. MehyTum, Hekn cojeBu MHBaAMpajy
AyOsbe, yaase y KpBOTOK O4aKae ce AVICeMUHY]Y yAabeHe OpraHe.

Lum nal capture
Dy (501" 1cccl<

M-cell adhesion, D| ect invasion
| and translocation of epithelial u’fl
v ' Salmonella bacterium

MQ e Epitheel ool
QN ¢

,’Z/p' k‘,_)\/. =,
;f

\_:_ p W 9

‘ u5 ¢ ?/’*\
/g. Entry of Sam)ox Va b —/( V:__._’/
/ through basolateral ~ Q s
side of lf‘](” thelial cell \\l =
\ P NS
Dendritic cell VY "\
I |
v

|

o K
* Survival and growth of %o the induction of IL-1j
Salmonelia in macrophage (o] © o production
o Local and systemic (?) o

dissamination [+



ITaTorenesa TudycHe rposHuiie nsassae S. typhi

Bozect kapakrepuity caada mHpaaMalyja y pesuMa I HIiiperbe
OakTepuja u3 1ipeBa y heanje MOHOOMTHO-MaKpoOgarHor cucreMa

Pathogenesis of typhoid fever

Salmonella Widespread
typhi dissemination

Peyer's patches
* re-exposed to \ /
800
e\ 4 /—/
0 O co2
™ 0 ' / Secondary
( R bacteremia

Enterocytes lining
terminal ileum

S. typhivia bile
Peyer's Patch L )/ ) / )
and resident //F\\ — 1%/
macrophage | /,) W =

Mesenteric
lymph nodes /
KO

Primary =
bacteremia %__/

Seeding of RES:
liver, spleen,
gall bladder,
bone marrow

...PasMHOXaBajy ce y Makpodarnma jerpe,
c/e3VHe U Me3eHTepUIHMX AUMQPHUX
YBOpOBa U ITaLVjeHTH Y IIOYeTKY HeMajy
CUMIITOME.

Kaga muxos Opoj nmpemaliu mpar, yaase y
KPBOTOK I Y3POKYjy KOHTUHYUPaHY
OakTepujeMujy. OBaj gorabaj o3HauaBsa
IoueTak KAMHNUKe D0AecT, KOjy
KapaKTepllle BICOKa TeAeCHa
TeMIieparypa.

CexkyHaapHa OaKkTepujeMmja 3a
I10CcAeAUIly IMa MHBa3Njy )Xy4He Kece 1
OyOpera 1 HOHOBHe VMHBa3yje CAy3HUIIE
pesa, Hapouuto IlajepoBux naoua. Y
T0j (pasy Oosecty OakTepuje ce MOIy
1130/0BaTl, He caMO U3 KpBH, Beh 1 13
cToAUlLle VI YpUHA



KAUITOHOIIITBO...

Cumvert Opsrwony 0 Masaobeiogy

XpOHMYHe KAUIJOHOIIE Cy
IIpMMapHH pe3depeBoap MHPeKIje

Heku nmaniyjeHTt Cy KAUIJOHOIIIE
roguHaMa (ycaes XpoHU4YHe
nH(peKIuje OMAUjapHOT clcTeMa,
HapO4YUTO y CAydajy KaMeHa y
JKY4YHO] Kecu)




Aa sanammumo...

l'acTpoeHTepuTHC- S. Tudycna rposanna- S. typhi
enterica

EnmmaemMmoaornja:
Ermmaemmoaormnja:

- 000.pebe Hepa3BUjeHX 3eMa/ba

- pexko-opaaHa UHPeKIMja

- pe3epBoap je 4OBeK

- U3BOP je croaniia 00AecHVKa UAN
KAUILIOHOIIIEe

-000/beme pa3BUjeHNX 3eMaba

- IHTeCTUJOM 3apa>keHe XpaHe

- pe3epBoap Cy YIrAaBHOM >KMBOTUIbE
- U3BOP Cy XUBOTUILCKU IPOAYKTH,

Meco, MAEKO, jaja
IlaTorenesa:

- Caaba nudaamanyja y upesuMa 1
myperme OaKkTepyja 13 Lpesa y
heawje MmoHOLIMTHO-MaKpOQarHor
crucreMa

Kaga 6poj Oakrepujanpemalin 1par,
OHe yJAa3e y KpBOTOK, y3poKyjyhu
KOHTHHYMpaHy OaKkTepujeMujy
Mertacrarcka maHpeKImja y Apyrum
opranuma (ypmHapHU 1 OnAavjapHN
CrCcTEM)

IlaTorenesa:

- bakrepmjcka nHBa3uja 1 TpaHCIIUTO3a
eHTepoLuTa, noBehaHa BacKkyaapHa
IIpoIycThbuBocT U nHpAyke PMN, mTo
pe3yAaTyje 110jaBOM Aujapeje.

- Indexuyja npehena
yH@}AaMaI1joM yTA4aBHOM OCTaje
AOKaau3OBaHa y CAY3HULIVI 1
CyOMYKO3M.



Campylobacter jejuni...

... jedaH 04 Bogehnx y3podyHmMKa aKyTHOT
AVijapeaaHOT CMHApPOMaA

Enmmaemmoaoruja

CAMPYLOBACTER
JEJUNI
4 ol

PesepBoap nadexmmje : gjomahe xusortume, a i —\A
PeTKO Abyaun B 0

U3Bop nmadeknmje: Ppenec o e 71l
- b
IIpeHOCH Ce UHAUPEKTHO HEAOBOHHO TEPMUYKI , \ “\/ ‘
obpabeHuM 3apaskeHUM UAM KOHTAMUHUPAHIM AN - DEL
MecoM (Hajuenthe nmuaehum), cupoBuM Ma€KOM, mfﬁ“n‘?[f’fx'r o

KOHTaMMHJPAHOM BOAOM. QojoLe 0 w
IIpeHoc AupeKTHUM KOHTaKTOM Ce PeTKO jaBba



MexaHusMu HacTaHKa eHTepuTIca

Aaxe3uja ¥ MpOAYKIIMja TOKCVHA IIITO Y3POKYyje ArjapeaaH CUHAPOM
MaHM}ecToBaH BOAEHVM CTOAMIIaMa
(MexaHM3aM cAM4aH BUOPMOHY KoAepe)

VlaBa3uja 1 periankanyja y eHTepOLIMTIIMA, HAaKOH 4yera HacTaje MH(paMalyja,
AVljapeaZHl CUHAPOM KOjU ce MaHM]ecTyje KpBaBO-CAy3aBVIM CTOAMIIaMa
(MexaHM3aM cAMYaH MIUresama)

Tpancimrosa ennreaa, OakTepuje ce perankyjy y AumM@pHOM TKUBY
AurecTUBHOT cucrema. Caeau aviceMyHanja y3pO4HIKa 1 TeHepaAn3arnyja
nH}eKIyje 1 jaBhba ce T3B. eHTepuYHa IPO3HMIIa
(MexaHM3aM CAMYaH caAMOHeAaMa)

Uninfected intestine

Infected intestine
| Il

% Colonization Toxin production Translocation

Cell invasion

Inflammatory response

} T L I |

Net fluid absorption Net fluid loss




Kananmayke manmndecraryje

EHTepuTIIC MAV aKyTHU AUjapeaaHy CMHAPOM: aDA0MMHaAHY 004 U BUCOKa
TeMIlepaTypa (AM4M Ha alleHAVIUTIC), a 3aTUM Ce jaB/ba IoBpahame 1 Aujapeja
(BOgeHa croAmIla, HeIpUjaTHOT MUPUICa, YeCTO CaAdp KM AOCTa Ky4l, a MOIy OUTI
IIPVICYTHU ¥ CAY3 U KPB) |

bakTepujemmja, uecto Oe3 npeaxolHe TaCTPOMHTECTVHAAHE CMIITOMATO/AO0ITje.
Ilocaeauiia Moske OUTH mMperbe MHEPeEKIje y gpyra TKVBa ¥ OpraHe:
€HAOKapAUTIC, aIlClIeC jeTpe, MEHUHTUTIIC, aKyTHU XOAeCIIVICTUC, IIMCTUTIUC U
naHkpearutuc. Kommnankanuje: XeMOAUTUIKO-YPEMU)CKM CUHAPOM U
MHTEPCTUIIMjaAHU He(PPUTIIC.

MeHMHIMTNIC KOjI ce Hajuellhe jaBba KO4 HOBOpoheHUaau

JIaTpayTepmHa CMpT 1a04a 1 adOPTyC (HaKOH MH}eKIje TPyAHUIIA)



Helicobacter pylori...
...Yy3POYHUK racTpMUTHCA

Gram- HeraTuBHa OaKTepHuja KOja CeAeKTUBHO KOAOHU3Yje JKeayAal] by

Iudexnyja Kojy nsaszusa H. pylori je IpOTOTUII IIep3VICTeHTHE
OakTepujcke MH(peKje

 Stomach §

Flagella Urease
bacterial mobility & chemotaxis neutralize gastric acid
to colonize under mucosa gastric mucosal injury (by ammonia)

Lipopolysaccharides

adhere to host cells

inflammation H. pylori

Outer proteins

adhere to host cells

Exotoxin(s) # #*

- vacuolating toxin (vacA) -
gastric mucosal injury ﬁ\‘ host cell
* ¥ A"
*
o9 4 » ¥
Secretory enzymes Effectors (cagA e.t.c)
- mucinase, protease, lipase actin remodelling,
gastric mucosal injury IL-8 induction, host cell growth

and apoptosis inhibition



Enmmaemmoaormja

Jeana og Hajuenrhux OaxTepmjckyx MH@peKIMja byAn (KOAOHU3Yje
II0/10BVHY CBeTCKe ITOIlyAallyje, aAl M3a3yBa KAMHNYKI MaHN(pecTHy
0oaect y camo 10 g0 15% 3apakeHux nojeamHana)

DakTOpM pM3MKa: AOII COLINMO-eKOHOMCKU CTaTyC, IIPEeHace/beHOCT,
eTHIYKA [IPUITaAHOCT...

INudexnnja ce HajpepoBaTHUje CTYE Y AeTUILCTBY (PEeKO-OpaaHVIM VA
OpaaHO-OpaAHVIM Ha4ylTHOM IIpeHOCa.




Helicobacter pylori koaoHU3Yje
» CAY30KOXY >KeAaylla I 3a HeKOAVKO
e HeJe/ba Y3PpOKyje cyrneppuimjasnm

100%
J TaCTPUTHC

Akutni / hroniéni
gastritis

Ayrorpajaa KoAOHM3aLja ¥ XpOHUYHI

TOK MH}peK1je npaheH je HMCKIM
cTerieHOM MH(p1aMaIje xeayna I
s% IIOCTEIICHOM IIpOrpecujoM 001ecTu

l'acTputnc nsassan H. pylori Moxe nan
Aa rogyiHaMa OCTaHe KAVMHIYKI
aCUMIITOMAaTCKI AU Aa Iporpeaupa y
pasanuanTe 004eCcT! yKAy4dyjyhn
AyOJeHa/ZH! yAKYC U adeHOKapLITHOM
Keaylla

Duodenalni ulkus Karcinom Zeluca



/\ :
Immune Evasion

Ycnocrasmame nngexknuje

Urease

and acid-stress responses

H. pylori MacOBHO IIpOAYKYje ypea3y, KOjoM KaTaAusyje
XIAPOAU3Y ypee Ha aMOHMjaK U YI/beHAVOKCHA VI TaKO
HeyTpaAMIlle KICeAy CpeAVHyY >Keaylia

IIma Behu Opoj moaapHux ¢paareaa KojuMa Ipoaupe u
KO/AOHI3Yje CA0j] MyKyca Ha XKeAyALly

JL

ExcripuMmupa OpojHe IpOTeNHe CIO/balllibe
MeMOpaHe KOji Cy BaXKHI 3a aaxe3ujy U
IIeP3VICTeHTHY KOAOHMU3aLNjy KeAyAaqHOor
ernuresa.

: ~Adhesins

'
~

-CagA

ExcripuMmupa peneproap s»yACKux antureHa Ha LPS

LPS H. pylori je peaaTuBHO aHeprm4aH, 1okasyje 103
IIyTa Mamy akTuBHOCT Hero LPS apyrux Gram-

@ HeraTUBHIX OaKTepuja

Bakyoansopajyhu nurorokcus, VacA, Mmoxe da
MOAyAMpa UMYHCKI OATOBOP AoMahuHa Tako IITO
AUPEKTHO cynnpuMupa oarosop T anmdonura




Nudexnmja n3assana H. pylori u moTeHIIjaaHY MeXaHM3MU
YK/bY49€HN Y Pa3BOj yAKyca U y KaHIlepOreHe3y

Helicobacter

pylori

/ Nudaamarja \
}

IToBehano ay4eme racrpmHa

ITpoandepanmja

CmameH O0poj heamja xoje

IIPOAYKYjy COMaTOCTaTVH
Xuneparmanrer

Pu3uk 3a Hac¥'aHaK yaKyca

-

IIpoandepanuja
CMmameHa arornrTosa

Pu3uxk

\_ -/

\_

Nudaamanmja

ITosBehano ayueme ractpyHa XuroanuAuTeT

T

~

OKkcnaaTuBHO
omrehemwe AHK

>

/

3a HacTaHaK MyTaIiyja

/

Kanneporenesa

-/




Aujarao3a madexnuje Kojy nsasusa H. pylori

MeToa Y3opak CeH3UTUBHOCT

MNMuaBa3suBHM TeCTOBU

buomnrar caysnuie

Ypeasa mecm Beanka

Keaylia
Ilamoxucmorouixa buomnraT caysnuiie
I13y3eTHO BeanKa
AHAAU3A Keaylia
: buonrar caysHuiie
Kyamueayuja ySHIH I13y3eTHO BeanKa
JKeaylia
HeunBa3uBHM TeCTOBU
Ceporozuja CepyMm Beanka
Tecm ypeje y usdaxmymom
Jpeey 4 NzaaxnyTu Bazayx IM3y3eTHO BeanKa
6a30yxy
Tecmuparve anmuzena y
Croaniia I3y3eTHO BeanKa
CTOAULU

TecTOBU KOjU ce KOPUCTE U VICTPAXNBAKY

Polymerase chain reaction Croanna, >XxeAysadHu

(PCR) COK, OMomnTar >XKeayiia beanka




Yersinia entercolitica

* Yersinia entercolitica - MTHBa3MBHY COjeBU (OOMYHO Oe3 CUCTEMCKOT HINpema).
* O0nyHO NMHOpEKLINjy KapaKkTepulile Aujapeja, FpO3HNIIA 11 004 Y CTOMaKYy.

 Indexuyje ce Hajuerrthe npumehyjy koa Mmaae gerte. [ Ipenocu ce mpeko
KOHTaMMHIPaHe BOAe, YHOCOM 3apa’keHOT MAeKa 40Malyx >KMBOTUbA
VA MEeCHUX ITPOU3BOAa.



