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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

Meningitis
—— Central nervous system
Escherichia

Pneumonia

Lower respiratory tract
Klebsiella
Enterobacter
Escherichia

Sepsis
—— Bloodstream
Escherichia
Klebsiella
Enterobacter

Diarrhea

——— Gastrointestinal tract
Salmonella
Shigella
Escherichia
Yersinia

UTI

— Urinary tract
Escherichia

Proteus
Klebsiella

Morganella




s Oikoyéveia:Enterobacteriaceae

®uAn: Escherichieae
évoc: Escherichia- Eidoc:E.coli
Mévog: Shigella

| ﬁ. ®uAn: Edwardsielleae
®uAn: Salmonelleae
®uAR: Klebsielleae
®uAn: Proteeae
®uAn: Yersinieae

' ®UAR: Erwinieae

H mio peyaAn -evepoyeviag oikoyévela peTall Twy waBoyovwy
65 yévn (KATATA=H ANAGEQPHMENH TIPOZZATA)

>200 ¢idn (20-25 KAivika onpavrika)

0 I Ko rE N E IA: Ta€ivopouvral pe paon

E N TE Po B A KT H P I O E I K H Tic proxnpikéc 1816TnTec ~-FAINOTYTIOZ -KAINIKO EPFTAZTHPIO

Tnv avriyoviki dopuni ~ATAXQPIZMOZ ZTEAEXQN (EmidnpioAoyiKEG HEAETEC-BIaXWPIOPOC TaBoyovwy oTEAEXWV)

ENTEROBACTERIACEAE 165 RNA, DNA uBpiSiousc

AITA TA TTAOOTONA I'TA TON
ANOPQTTO




ENTEPOBAKTHPIOEIAH

e 'Edadog e Inyoatpia 30-35%

e Xwna e Oupololpwéslg

e Nepo e AOLLWEELG TOV EVTIEPOU

e Quta * EVOOVOGOKOMELOKEG AOLMWEELG

e Quciloloyikr YAwpida Tou e YIIOAOXATOY AITIOY-reservoir
EVIEPOL MA©OIONOY: ®dvon-Jwa-

avBpwtog



AOMH-2YZIOAOI'IA

—— Lipopolysaccha < ride (LPS) or
Fisbint s
Lipid A
Outer membrane
Periplasmic space
Evdidueoo péyeBog (0.3-1.0x1.0- Lipoprotein
6.0um) * Peptidoglycan
Mn kivnTd R KivnTd S
AvanTtuooovTal TaxEéwge, agpopia kai
avaepdpia (TpoaipeTikd avaepdpia) —— Cyloplasm
AvanTtuooovTal o€ ~— Pl

pn ekAekTIKa (aipaTouxo)
ekAekTIKA VAIkAG (MacConkey



XAPAKTHPIZTIKEZ
BIOXHMIKEZ
IATOTHTEZ

Zupwvouyv tn YAukoln

Avayouv Ta vitpika (rapid test oupoAoipwéng)

s
KataAaon Oetika

ofessonopwd

e Xpnoipomoleital yia tn dtadopotmoinon tTwv
EVTEPOPAKTNPLOELOWV ATIO AAAX gram aPVNTIKA
Baktnpidia (Pseudomonas)




XAPAKTHPIZTIK'EZ
BIOXHMIKEZ
IATOTHTEXZ

2.Upgpwva pPe TV IKavoTnTa

{Upwong Tng Aaktolng
d1apopoTroloUVTdl O€

Aaktoln-O¢cTIKa

Aaktoln-apvnTika

2.Upgpwva pPe TV IKavoTnTa
avroxng o€ XoAika aAara
diaxwpilovTai Ta
TaBoyova
evrepopakTnpiocidn amo
dAAa oatmpouTikd
PakTApIA TOU EVTEPOU




GROWTH OF ENTEROBACTERIACEAE ON
MACCONKEY AGAR

Colorless colonies

: Lactose non fermenters
|
Uninoculated plate Salmonella, Shigella,

Proteus




lwWoeg xpWHA
otnv enipAaveLa
glvol EVOEIKTLKO
NG o pousiag
IvoAng amnod
o&eidwon)
Tpuntodavng

ATotéAecpa:

Awoywpidet
Amouoia peTagy
X PWLOTOG StopopEeTIKWV

onMaivel Ot Sev
Tiaprixon IvéoAn

YEVWV 1] EL6WV.

Klebsiella (-).

T.X. E. coli (+) armo

Negative test
e.g. Klebsiella

—  IMVIC: INDOLE TEST

Positive test
e.g. E. coli




—_—
ki

IMVIC TEST: MR/VP TEST

Methyl Red:EAgyx0g

COpWONC YAUKOTNG e e TEAIKO TIPOIOV: O&E (YOAOKTLKO,

OOUKLVIKO, 0EELKO, WUPUNKLKO) KOl
alOUALKT] ALAKOOOAN

LLKTT) O0&Lvn OlAoTIooN-
TeALKO pH 6&1vo

e TEAIKO TTIPOLOV: BOUTAVEOLOAN-TIPOOPOUN
oVOoLa-aKETUAOEOUAOKAPBLVOAN-TEALIKO
PH dAKOALKO.


http://images.google.com.sa/imgres?imgurl=http://www.shaheenpage.com/Lib/englishLib/images/micro/mr.jpg&imgrefurl=http://www.shaheenpage.com/Lib/englishLib/virtualLab.html&h=350&w=350&sz=33&hl=en&start=8&tbnid=ZONBGfcnk3RAqM:&tbnh=120&tbnw=120&prev=/images%3Fq%3DMethyl%2BRed%2Btest%26gbv%3D2%26hl%3Den%26safe%3Dactive%26sa%3DG

UREASE TEST
CITRATE UTILIZATION TEST
»EAeyxoc avdmtugng (+)-evOeikTiké UTTapgng KITPIKAG Audong
ATIOTEAEG O
> Avd AIKO Aci au AAayn L ) , , , ,
npdv;cgtfsnuﬁ:fé? IK6 TipokaAei abgnon Tou pH kai aAAayn xpwparog amod } AMayh xpWpiatoc=OeTIKA dokipiasia.
u Proteus :0cTikA dokipaacia peta amo 4 h evw Klebsiella kai

Enterobacter petd amo 24 h

Positive Negative
Klebsiella, Enterobacter E  cofi

Positive test Negative test



XAPAKTHPIZTIK'EZ BIOXHMIKEZ IATOTHTEZ RAPID
IDENTIFICATION SYSTEM FOR ENTEROBACTERL/

The API 20 E strips provide rapid

Identification system for Enterobacteriaceae:

Flight tube

Laser

Crystallised matrix
with analytes

olul L.

<
[

A

Result (spectrum)

Detection

Separation: TOF
(no electric field)

Acceleration
(electrostatic field)

Matrix-assisted
laser desorption
ionization
(MALDI)

NewTtepec peBodoroyicc: MALDI-TOF , ®aopatopwropeTpia palac AEN

AiaxwpiCouv Shigella amo E.coli



AOM'H -ZYZIOAOI'TA

AimoroAugakxapitng (Lipopolysaccharide- LPS)
Core mwoAuoakxapiTnG Koivoc oc 0Ad Ta evrepoPakTnpIocidn

2wpaTtiké O avtiyovo-AvTIYOVIKEG 1010TNTEC

Aitidio A-To€ikéc 1816TnTec OXTI IAIA AOMH ZE OAA




TAYTOTIOIHZH ZE ETIITIEAO
2 TEAEXOYZ

H Tumomoinon Twv evrepoPpakTnplocidwy oe
etitedo oTeAEXOUC viveTal pye pdon To:

2ZwpaTiko avriyovo O (roAuoakxapitng)
Kayidiako avriyovo K (mpwrteivn i moAuoakxapitng)

BAcapidiké avriyovo H (wpwrTeivn)

XPHZIMH KYPIQZ ITA ETTTIAHMIOAOIIKEZ
MEAETEZ -ANIXNEYZH TTHFHZ ETTTAHMIAZ




TTAOOIENETA-
ANOXZ'TA

=  Aolgoyovol mapayovreg

= EvdoToivn-LPS

= ‘EAutpo-TlpooTacia omo
@ayokuTTapwon

= BAegpapidiko avtiyovo H kai
avTiyovo K Tou kayidiou

= Antigenic phase variation-
TpooTacia amd avayvwpion

= XuoThpara €kkpion¢ Tumou ITI

=  MeTagopd wAaopdiwv avroxng
oc avTiploTika

Bacterial DNA Plasmids

Translocon

Needle

Basal Body

4 Secreted Effector

o8 Host Cell Membrane

Needle Tip

Bacterial

ssss Outer Membrane

Bacterial

w Innver Membrane
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AOIMOIONOI TTAPATONTEZ

— e mm—e

) e e o

Pilin

Adhesin
Receptor

Pili (fimbria)

= TTpookoAAnTiveg

Colonization factor antigens (CFA/I, CFA/II,
CFA/TII)

Agregative adherence fimbriae (AAF/I,
AAF/III)

Bundle-forming pili (Bfp)
P pili
Invasion plasmid antigen (Ipa)

EKEPAZONTAI MONO ATTO TA TTAOOTONA
2 TEAEXH



= EEwrofivec

Shiga toxins

= Stx-1, Stx-2-TlavopoldTUTEG HE AUTEC
Tng Shigella

OceppoavOeKTIKEC TOEIVEC
= heat-stable toxins - STa ka1 STb

Oc¢ppocuaioOnrec Toiveg
» Heat-labile toxins - LT-I, LT-II

AlgoAuaiveg




Noipoyovol tapayovtec E.coli

Table 25-2 Specialized Virulence Factors Associated with
Escherichia coli

Bacteria Adhesins Exotoxins

ETEC Colonization factor antigens Heat-labile toxin (LT-1);
(CFAVI, CRAVIN, CRA/I) heat-stable toxin (STa)

EPEC BFP; intimin

EAEC Aggregative adherence Enteroaggregative heat-
fimbriae (AAF/, AAF/I, stable toxin; plasmid-
AAF) encoded toxin

STEC BFP; intimin Shiga toxins (Stx1,

Stx2)
EIEC Invasive plasmid antigen Hemolysin (HiyA)

Uropathogens P pili; Dr fimbriae

BFE Bundle-forming pili; EAEC, enteroaggregative E. coli; EIEC, enteroinvasive
E. coli; EPEC, enteropathogenic E. coli; ETEC, enterotoxigenic E. cofi; STEC,
Shiga toxin—producing E. coli.



InPorpio-TO MO ZOBAPO

e Meta amd AolpwEELG OUPOTIONTLKOU 1] YOIOTPEVTEPLKOV

KAINIKA e Ovnrotnta LYNA
2Z'YNAPOMA

Nolpwéelg ovpomointikou-TO MO ZYXNO

e Evdoyeveig
e Ta oteAExN ekPpalouv TPOOKOAANTIVES




KAINIKA
2'YNAPOMA

Neonatal
Meningitis
= Mali ye Tov S.agalactiae o ouxvoTepOG Desigred By: Dr. Esras Anabilsy

aiTioAoyiko¢ TtapdyovTtag oc maidid KATw
Tou 1 pnvoég

= MnviyyiTida veoyvwv

= 75% Twv oTeAexwyv ekppdlouv To K1
avTiyovo

= 2UVAOWC TO OUYKEKPIHEVO OTEAEXOC
AVEUPIOKETAI OTO YAOTPEVTEPIKO TNC
HNTEPAG



AOIMCLI=EIZ

= [aoTpevrepiTida-TPOZIMOIMENEIZ

= Evrepotolivoyova (ETEC)
= EvreponaBoyova  (EPEC)

= Evrepodiciodutika (EIEC)
= Evrepoaigoppayika (EHEC)
= Enteroaggregative (EAEC)
= Diffusely adherent (DAEC)

= TToAU KaAd melpaparika povréAa Aoipweng

= ZTON ANOPQTTIO AEN TIPOKAAOYN ZYXNA NOZO-
E=AIPEZH TA TTATATA




PATHOGENIC MEGHANISMS OF E. COLI, [ga=* o —

R LAY Ol

EHEC ETEC
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EAEC EIEC DAEC

Nature Reviews | Microbiology



ENTEPOTO=INOIONA(ETEC)

[aotpevTepiTION

JUYVOTEPY) OE AVOTITUGGOUEVEG X WPES

Metadoon HETA ATO KATAVAAWON:

MoAuopévou vdatog MoAuvopévwy Tpodipwv MEIAAO MIKPOBIAKO ®OPTIO
= Tofiveg
= Oe¢ppocuaioOnTec Tofivec:
= LT-T,
= LT-II
=  OeppoavOeKTIKEG TOEivEC:
= STa

= STb



OEPMOEYATZOHTH TO=INH : LT-I

AopiKa KoL AmoteAeiton amo 5 ‘O\a Tt

AELTOUPYLKA OHOLN LE OEOMEVTIKEG EVTEPOTOSELIVOYOVQ

tnv cholera toxin UTTOMOVAOEG KOl i OTEAEYT TIOPAYOUV TOV
OpaoTIKN (O10 OVTLYOVLIKO TUTIO

evtepoTo&ivng-ANOZIA




AOMH LT

heat-labile enterotoxin {LT) and cholera toxin (CT)

& subunit

Bs subunit

intestinal cell surface




OEPMOEYAIZOHTH TO="INH : LT-I

= OgppocuaioOnTn evreporolivn cuvdécTal pe GM-1
povoagiaAoyayyAiogidn Aenrtol evrépou

» To OpaoTIKG HEPOC EVEPYOTIOIEI TO oUCTNUA TNC
adevuAoxrurAdaonc
s AuvEnon Tou cAMP kai éxxpion UBATOC KAl NAEKTPOAUTWV
Ydapeic kevwoeig

= Néoo¢ éuoia pe cholera, ouvitBwe Aiyétepo coPaph
= Tlpook6AAnon ,mapaywyh Toivng, mpérAnaon didppoiac
= Oy eppaveic 1aToAoyikéC alloioeic ota emOnAiakd kUTTApa
= H didppoia cuvodeVeTal aTd EPETOUC KAl TUPETO
= Mmopei va civar ToAU coPaph, kKupiwe o€ veoyva kai pikpd waidia

s EvilAikec ==> traveler's diarrhea

e ,Ulb ;G’\“,
Gychee |GD1b
.-) = ;C:\
{ _S» 9
O =
il \l\ | '
ST 7
ETEC




cGMP
cGMP
cGMP

cAMP
cAMP

1 _ Y cAMP

Apical surface

Basolateral surface



OEPMOANOEKTIK'H ENTEPOTO=INH-STA

Aev adpavoTtoleitatl 6toug 100°C yia 3omin

Aecpevetal otov dlapepBpaviko urtodoyea tnG guanylate cyclase
AETITOU EVTEPOU.

Oodnyet og avénomn tou CGMP(0xL CAMP) = ai&nomn €kkpLong
VOUTOG KOl NAEKTPOAUTWV
VOOPELG KEVWOELG




ENTEPOAIEIZAYTIKA ZTEAEXH-EIEC

KAivik6 auvdpopo dpoio pe Shigella

=  H1di16TnTa ogeiAeTal oc wAaopidio

= 'OAa ta Shigella-like aTeAéxn éxouv owyuaTikd avriyéva
ouola ye Tn Shigella

= Ta EIEC oTeAéxn avAkouv g€ GUYKEKPIHEVOUG
opdOTUTIOUG:

= TTpookoAAwvTal aTo Ttaxy €vrepo

= Zupwvouv Ppadéwc tn YAukoln
EIEC—Sereny test- AiayvwoTiko



ENTEPOTTAGOINONA ZTEA'EXH E.COLI (EPEC)

Microcoiony

= Ta mpwTa oV OXeTigbnkav pe d1appoikd oUVAPOUO - BEP
= KuUpia aitia veoyvikn¢ diappolac o€ avamTUOGOHEVEC XWPEC (o) , \ ‘Q \

: - :
= 2Tdvia e peyaAUTepa Taidid Kal eVAAIKEG ®» WPOOTATEVUTIKNA avooia ‘ " F3 \
) \
= TIpookdAAnon ota emBnAiakd kKUTapa ®» KATAGTPOYN AdX VWV -’CP ' \

= gUvdpojo duaamoppoPNonc 1 V4

= Mopiakn avixveuon yovidiwv-OXI POYTINA




ENTEROAGGREGATIVE E.COLI (EAEC)

Eripevouoa dlappola oe
TIOLOLA KOLL EVIALKEG O€
QVATITUCOOEVEG KOl

QVOTITUY LEVEG XYW PEG
Evepyotolouv tnv o KEAUPN TV AXVEV
Ttapaywyﬁ B)\évvng o dAeypovwdng duibnon
e Alpoppayia
- e TAMONA ZTEAEXH NMOY ZXETIZONTAI ME XPONIA AIAPPOIA KAI

O'X'n patlcpo’g b|of| | m: KAOYZTEPHZH AY=HZHZ ZE AMNAIAIA



DIFFUSELY ADHERING E. COLI (DAEC)

[MpookOAANON
oTa EMONALOKA
KUTTOP

Mnxowviopdg tng
vOOoOoU GyVWoTOG

Erpévouvoa

dwappola (>14

MEPEG) oT
IO LA




SHIGA TOXIN PRODUCING E COLI- STEC STELEXH
TTAAATA ONOMAZ'TA EHEC ENTEPOAIMOPPAI'IKA ZTEAEXH

= AolpWEEIC 0 AVENTUYHEVEGC XWPEC
< 100 pakTthpia tpokaAoUv Aoipwén

= ‘Hma péxpl ToAU copaph vooo(aigoppayikn KoAiTida)

= >50 opdTutol £€xouv amopovwOei, ol TEPIOTOTEPEC OUWCE Ao eIc opeilovTal

oTov opotuto O157:H7

I3 ’ U ’ ’ o, () ’ ’ b

= AIHOAUTIKO oupaipiké oUvdpopo cpgpaviletal oe TooooTé 5%-10% oc maidid kdTw

Twy 10 eTWY

’ ’ o, , § ) "-.(_ j:,
= Xmavidotepo oc evAAikeg (0-5%) pe aopapég <D | .
= EmmAokég oe KNZ-OANATOX ! ’/ \
Stx
= Ekgppalouv Shiga-like toxin (Stx-1,S5tx-2 n kai TiIg 300)

= H umopovdda B deoueletar oe éva yAukoAimtidio (globotriaosylceramide, 6B3) mou

PpiokeTal oTi¢ Adxvecg Tou TTAXEOZ evrépou Kal ata veppikd evdoOnAiakd

KUTTapa-Kupiwg euBuveTal n Stx-2
= Humopovdda A sigépxeTal 0To KUTTApo— deopeveTal ato 28S rRNA— avaoTéAAel o Systemic absorbtion

TNV TpwTEIivoouvOeon — duoamoppoPnon — UdAPEIC KEVWOEIC R A -'-6~—~--- ;
= STX-2 mo ouxva oxeTi{opevn pe HUS




APXIKA OEQPHOHKAN‘OTI ANHKOYN ZTON Oa57/H7TYINO

2ZHMEPAITNQPIZOYME'OTI ANHKOYN ZE MOAAOYZ OPOTYINOYZ

ENTEPOAIMOPPAI'TKA
2TEANEXH E.COLI(EHEC)

EPTAZTHPIAKH AIATNQZH

YTIOZ'YNOAO THZ
OMAAAXZ STEC ME
XAPAKTHPIZTIKA KAI * EHEC oteAéyn —MOY ANHKOYN XTON O157/H7 8&gv Cupwvouv tnv

EPEC ocopPLTOAN
e 'EAeyyog mopaywyng togivng

e J1jHEPA MOPLOKT] aViXVEUOT TG TOEIVNG

MacConkey ayop pe copBLToAn :

e YYZTAZH CDC:X€ kB apatnpn Stdppola oxeTI{OPEVN ME
KatavaAwon tpodipwv-dokipacia aviyvevong to&ivng

TTpwTn Tepiypaph: katavdAwaon pn kaAa ynuévou Kp€aTog
AMec Tnyég péAuvong : poAuopévocg udpoywdpoc opilovTag



Manifestations of O157
and non-0O157 STEC

100% - 0157:H7
B Non-0157
80% -
T 60% -
&
(=%
5 40% -
S
20% -
o — .

Bloody Diarrhea  Hospital Admission Hemolytic Uremic
Syndrome

Hadler et al. 2011. CID 53:169

TA ZTEAEXH NMOY ANHKOYN ZTON OPOTYIO O157-H7 MIPOKAAOYN ZOBAPH NOzO KAI AIMOAYTIKO OYPAIMIKO ZYNAPOMO



ATIATNSC)ZH-OEPATIE'TA




Strategies for STEC Testing:
CDC Recommendations

Stool from patients with acute
community-acquired diarrhea

rd \
Culture for E. coli

O157H7 STEC Test for all STEC: Toxin
\I‘ Immunoassay or
Serotype for 0157 Toxin-Gene PCR

Confirm Species /
N

Report Results, Send
Culture to Public Health

Laboratory Gould et al. 2009.
MMWR 58:RR12




CHARACTERISATION OF THE ESCHERICHIA COLI STRAIN ASSOCIATED WITH
AN OUTBREAK OF HAEMOLYTIC URAEMIC SYNDROME IN GERMANY,
2011: A MICROBIOLOGICAL STUDY

WWW.THELANCET.COM/INFECTION VOL 11 SEPTEMBER 2011

=  Findings

=  All isolates were of the HUSECO041 clone (sequence type 678). All shared virulence
profiles combining typical Shiga-toxin-producing E coli (stx2, iha, IpfO26, IpfO113)
and enteroaggregative E coli (aggA, aggR, setl, pic, aap) loci and expressed
phenotypes that define Shiga-toxin-producing E coli and enteroaggregative E coli,
including production of Shiga toxing 2 and aggregative adherence to epithelial
cells. Isolates additionally displayed an extended-spectrum g-lactamase phenotype
absent in HUSECO041.

= STEC O104:H4-ENHAIKEX

= Shiga Toxin-Producing E. coli Infections Associated with Flour.
N Engl J Med. 2017: 377:2036

2. TeAéXN TToU duvnTIKA TTpokaAoUv AiloAuTIKO Oupdiliko
2.0vOpopo avikouv ag TToAAOUC d1aPopPETIKOUG 0pOTUTTOUC
Kdl TpoéxXovTal amd O1dPopETIKEC TTNYEC HOAuvONG




E. COLITO XYXNOTEPO ATTIO OYPOAOIMQEEQN -UTI

= To évrepo amokileTal amd oupowaBoyova oreAéxn (UPEC)

= Ta UPEC oteAéxn @wépouv mpookoAnTiveg €18IKEC Twv emONAMIaKWY
KUTTAPWV TOU oupomoinTikoU GUOTRHATOG

= AvioUoeg Aoipwéeic-
= ENAOIENEIZ-pépoc TG XxAwpidac
Tng oupnBpag.

Blood stream

Hematogenous
infection

=  AVWTEPO OUPOTOINTIKO
=  TlueAoveppiTida Ureter
= TUpeTOC, duooupia, vauTia kai EUETOl,
=  Katwrtepo oupomoinTIKO
= KuoTiTida

= Avooupia
= Aigoppayiki KuoTiTida Bladder
. OupnepiTlﬁa Urethra

= ouxvoupia



MHNIITITIAA NEOI'NQN

EudaviCetal o€ veoyva < 1 punvog

2uvnOwg ta oteAexn pepouv to K1 avrtydvo (kowvo pe N, meningitidis
type b)

e O OUYKEKPLUEVOG OPATUTIOC UTIAPYEL OTO YOOTPEVTEPLKO CUOTNHA TNG UNTEPAS KOL TOU
veoyvou

e >uvnNBwg cuvuTIdp)EL KoL oNYPALpic
e Mnyoviouog oleicduong AyvwoTog



E.COLI: TO ZYXNOTEPO AITIO
MIKPOBIAIMTAZ ATTO GRAM(-) BAKT'HPIA

2% Citrobacter
4% Serratia
4% Proteus

3% Other

45% Escherichia

22% Klebsiella




ZYXNEZ comantnge
AOIMQ":" EIZ = TlpooTariTida
TTPOKAAOYMENEZ

AnO E ] COLI 'AMeC Aotpwé e1c-NoooKopeIdKEG

dIATUNOEIC TPAUPATWY, AotpweIg
0épuartog, evOOKoIAIKA ATToOOTANATA,
TepITOVITIOA
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