ITANEIIIXTHMIO OEXXAAIAY,
Ipoypoppo MeTORTUYLOKOV XTOVOOV
Tov Tpnportog Broynpeioc ko Broteyvoroyiog
«E@®@APMOI'EX MOPIAKHX BIOAOI'TAYX - MOPIAKH
IF'ENETIKH, AIAI'NQXTIKOI AEIKTEX»

Merontoyiokn AwmAounotikn Epyocia

Amopovoon etereya@v Salmonella spp. amd okviovg kot
otgpevvnon TS OVOEKTIKOTNTOS TOVS GE HLAPOPES
KOTNYOPLES aVTIBLOTIKAOV

Kavtepé Moapia

Adproa, 2016

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:19:22 EEST - 167.114.118.212



Amopovmon oetereyov Salmonella spp. amwé ockvrlovg ko
o1Epevivnon TNG GVOEKTIKOTNTOS TOVG GE OLAPOPES
KOTYOPIES avTIPLOTIKOV

Isolation of Salmonella spp. strains in dogs and investigation
of their resistance to several classes of antibiotics

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:19:22 EEST - 167.114.118.212



EIIIBAEITQN KAOHI'HTHX:

MOXIAAOX AHMHTPIOX

Erikovpog Kadnyntic Broteyvoroyiog Mkpofiov, Tpnpa
Buoynpeiog ko Brotgyvoroyiag, Ilavemotipio Occcariog

MEAH TPIMEAOYX EINITPOITHY:

MOZXZIAAOX AHMHTPIOX

Enikovpog KaOnyntig Broteyvoroyioag Mikpopicwv, Tpypa
Buoynpeiog ko Brotgyvoroyiag, Ilavemotipuio Occoariog

AOQANAXIOY AAMITPINH

Enikovpn KaOnynrpwo I'evikiig [TaBoroyiog, Tpnpe Ktnviatpikig,
Ioavemotuio Oeocaiiog

MAPKOYAATOX TANAT'TQTHX

Kadnyntig E@appoopévng Mikpofroroyiog pe Ep@acn ot
Buoteyvohoyia, Tuqpa Broynpeiog ko Broteyvoroyiag, [avemotiuio
Ococariog

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:19:22 EEST - 167.114.118.212



Iepreyopeva
1. EIZATQI'H

1.1 XoapaKtnpiotikd Tov Kpoopyavicpon

1.2 OvopoatoAoyia

1.3 Ewwomta Eeviom

1.4 IMapovoia tov Salmonella spp. ota €idn (dov kot Anpoctia Yyeio
1.5 TTaBoyévela twv Salmonella spp.

1.6 AvOektikdtnTo oto avTiPloTiKg

1.7 106006 TG HeAENGg

2. YAIKA KAI MEO®OAOI

2.1 Astypotodnyieg

2.2 Amopdvoon twv Salmonella spp.

2.3 Zvvtipnon tov otedeydv Salmonella spp. (glycerol stocks)
2.4 Buoymuikn kot Oporoyikn tavtomoinon twv Salmonella spp.
2.5 'Eleyyoc evoucOnoioc/ avektikdnroc e avtiBloTika

2.6 Amopovoon DNA tov Salmonella spp.

2.7 'EXeyyoc yio tnv dmopén yovidiov aviektikotntog pe PCR
2.8 Hiextpopdpnon tov tpoidvimv g PCR

2.9 Kabapiopodc kot aAiniovynon tov mpoioviov g PCR
2.10 Enelepyaoia tov amoteAecpdtmv

3. AIIOTEAEXEMATA

3.1 Amoudvmon tov otekeydv Salmonella spp.

3.2 Opotavtomoinomn twv Salmonella spp.

3.3 Anoteléopata SOKIUMV EAEYYOV OVOEKTIKOTNTOC GTA AVTIBLOTIKA
3.4 Anoteréopata ™ PCR yia to yovidwo avBektikdtnTog

4.XYZHTHXH
S.YIIOMNHMA
6. BIBAIOI'PA®IA

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:19:22 EEST - 167.114.118.212

11
18
22
24
30

31
31
31
32
32
32
33
34
36
36
37

38
38
40
40
42
45
50

53



Mepiinyn
O1 Salmonella spp. eivar onuaviikoi pikpoopyoavicpoi ywo ™ Anpdcio Yysio kot
amoTeAOVV TN de0TEPT GLYVOTEPT autiot AOTHMENG TOV YOGTPEVTEPIKOD GUGTNOTOC
otV Evpodmn. H caipovédioon, 6twg ovopdleton kdbe Aoipmén tov avBpdmov mov
opeileTan otovg opdtLIoLE TV Salmonella spp. ektdg omd avtovg Twv S. Typhi kot
S. Paratyphi, eivar {woavOpwnovocog, dniadn vOonua T0 0010 HETOdIdETAL peoa 1
éupeca avapeso ota (oo kot tov avOpomo. Agfapevég Tov TaBoyovov ovTOL
Bempovvtar kupimg To KTpEPOEVO 0pvidia Katl o1 yoipot KaBde Kot To yuypdorpo
(oo, dnmg To epmeTd. XtV Tapovoa epyacia, amopovodnkay oteléyn Salmonella
spp. kot Twv dvo eWdmv tov yévoug Salmonella, S. enterica kot S. bongori. Ot
opdétumor mov amopovodnkav frav ot €€ng: S. Typhimurium, S. Infantis, n
novoaotkn S. enterica subsp. enterica 6,7: k:-, S.Thompson, S. Anatum kot oo to
devtepo €idog, o opodtumog S. bongori 61:z35. H oamoudvmon tov terevtaiov
OTEAEYOVC OVOPEPETOL Y10 TPATY] POPA OO OCLUTTOUATIKO GKOLAO. XTO OTEAEYM
avtd, £€ywve Odlepevvnon G  ovlekTikoTnTde Tovg o€ 11 avtifotikd  pe
avTifloypdupato Kot emtelpiOnke oviyvevon Kol TOLTOTOINGN YOVIdI®V OV
eumiékovrol otnv avlektikoétra pe t ypnon ™ PCR. Avo otedéyn S. Infantis
Tapovciooay  avOEKTIKOTNTO OTNV  TETPOKVKAIVI], TO VOAOEIKO 0o&D kot TNV
evpoproéacivny, ota omoio ovyvevdnke kol 1O Yyovidlo avIAlNG €KPONG TNG
teTpakvkdivig tetA. ‘Eva otéheyog S. Typhimurium moapovoioce moAvovOektikdTnTa,
oe 1éooeplg  kamnyopieg aviifotikov  (covieauedacaloin/  tpyuebompiun,
TETPOKVKAIVY, QUTIKIAALVT), evpoplo&acivn) oto omoio aviyvevdnkav ta yovidla tetB,
GAAo yovidio avtAiog ekpong NG teTpakvkAivig, blatem.1, yovidio mov kwdikomorel B-
Aoxktopdon kot to Sull, yovidio mov kwdwkomotel évo tpomomompuévo Eviupo
(dihydropteroate synthase- dtvdpomtepikny cuvBdon) - 6TOX0 TOL deV AVOOTEALETOL
and T covipovapides. Ta o600 otedéyn S. Infantis kou éva otéheyog S. Anatum
Bpétniov avBextikd 010 vOAIEKS 08D, evd avtd To GTEAEYN KOOMOG Kot QA
técoepa (600 otedéyn S. Typhimurium wour 600 S. bongori-134,135), eppdavicav
avlextikota oty evpoeArofacivn. T Ta otedéyn ovtd, evioyvdnke TuU TOV
yovidiov gyrA. H mapovsio avtdv TV 0poTOTOV GE AGLUTTOUATIKOVS GKOAOVG,
Om®G Kot M VIPEN AVOEKTIKOTNTAG GE AVTOVG, VIOJEIKVVEL TO (KO avTd €100¢ ®G

degapevn otedeymv Salmonella spp., emkivévvov yo ™ Anudcia Yyeio.
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Evyapiotieg

H mapovoa dmlopatiky| epyacio ekmovnOnke oto mAaicio tov MetomTuylokov
[Mpoypdupatog «Eeapupoyéc Moplokng Bioioyiag — Mopwokr Tevetkr -
Awyvootikol Agiktegy ot10 gpyactiplo Bloteyvoroyiog Mikpofiov — Moplakng
Baxtproroyiog - Ioroyiog tov tunuatoc Bioynueiog xor Bioteyvoloyiag tov

[Mavemomuiov Oeocoaliog.

Ba NBeAa Vo EVYOPICTIC® TOVE UETOTTUYIKOVS POITNTEG TOL EPYACTNPIOL Yo TNV
aAANAEYYON TOVG, W1TEPMC TO Pdvn, Tov TnAépayo katl tov Avidvn, yia ) fondewa

TOVG.

‘Eva peyddo evyopiotd oty kadnynipe ko AyyeAikny Podn-Mmovpiéd kot ot
ouvadedpo kol @in, Dr. I'pappdto Evayyehomodiov, yio THV 0VGLOGTIKY] GUVOPOUT
TOVG Ko TN oTNPLEN TOVE, MGTE TO EPEVVNTIKO OVTO €YYEIpNUA Vo VAOTOMOEL, €101KA

KOTA TV TPAOTH GAGT] OTOUOVMOTG TOV CTEAEYDV.

Emriong, 6o 0ela va exppdcom Bepués evyapiotieg oy Tpern) EEETACTIKN EMTPOT,
otov emikovpo KaOnynt K. Mocwho Anuntpn, oty emikovprn kabnyntpu Ko
ABavaciov Aoumpvi kot otov kadnynt k. MapkovAdato [Tavayidn, katapyds yo
TNV EUTIGTOGUVT] TOV oL £0€150V Kot TO YPOVO OV OPIEPDOGAVE YO TNV EKTOVNON

Kol OAOKANpwon g Metamtuylokng Authopotikng Epyaciog.

Téhog, Ba Beha Vo VYOPIETACH WHTEPA TV OIKOYEVELD LLOV Y10 TN GTHPIEN KOt TNV
VTOUOVY] TOVG OAO0 QVTOV TOV Koupd, KOOBMG Kol TOLS GIAOVG HOV Yol TNV AUEPIOTN

6w tovg cvumapdoTaoT).
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1.EIZATQI'H

1.1 XopoKTnpLoTiKd TOL PIKPOOPYOVIGHOD

Ta otedéym g owoyévews Tov Evtepofaxtnploeddv ota omoio avinkel To
vévoc Salmonella eivar apvntikd katd Gram, pun omopoyova, pafdopopea Paktipio
dwotdocewv 0,7 — 15 X 2-5 um, pe mepltpyn HOOTLYOQOPiD, ETOUEVOS
avtokwvovpeva. Ot Tpocappoopévol oto ntnvd opdtumor Gallinarum kou Pullorum
amotelobv e€aipeon, apol de @épovv paotiya kol oev kwvovvtol I[lpoxkertar yuo
TPOUPETIKA avoePOPLovg LKPOOPYAVICUOVS e aploTn Beplokpacio avATTVENG TOVG
37° C «an £0pog drocdpovonc and 5-45 ° C. KoraBoAilovy t D-yAvkdin xaddg ot
™ L-apapwvoln, portoln, D-povitodn, D-poavvoln, D- copfrréin, D-Euioln,
Tpeyordln, mopdyovtog oy 1 ovyvad ko aépro. Eivar Oetwkol ot dokiyun g
KATOAGoNG, 0TO KOKKIVO TOoL peBvAeviov, Kot ota KITPIKA v €lval apvnTikol og
avtég ¢ 0&eddong, g woOANG kot tov Voges-Proskauer. Xopoaktnpiotikd Touvg
yvopiopa gival 1 mapaymyn vopdoeiov (H2S), n avaymyn Tov Vitpik®v 6€ ViTpddn
Kot 1 un vopdivon g ovpiog (Holt et al. 1994).

Optopévol  opdtumol  maPovotdlovy  KATOlEg  1010UTEPOTNTES, OM®G Yo
napaderyua o Paratyphi A, o onoiog dev mapdyet v3pobelo, dev amokapPoEvAldvel T
Aoivn ko dev avamtvcoeton oto Kitpikd 1 ot Cholerasuis kou Abortusequii mov
emiong dev mopdyovy vOPOOel0. Akoun, 0 opdtumoc Typhi €xel opiopévol povadikd
Bloymuikd xapakTpIoTIKE, IOV TOV KOOIGTOUV SPOPETIKO amd TOVE LIOAOITOVG,
onAadn mapdyet tyvn vopdBeiov oo TSI dyap, dev anokapPfoiuimdver v opviBivn,
OEV OVOTTOCOETOL OTA KITPIKA GAOTO Kol OV TOPAyeL aéplo omd yAukoln.

Oocov agopd v avtiyovikny ovvbeon tov Salmonella spp. 1o aviydva
dakpivovtan o 3 katnyopiec: copatikd (O), paoctiyiov (H) kot emedvewong (Vi) 1
kayog (K). H dudkpion €ywve pe Bdon v wkovoOtds 100G vo aAANAOEMOPOvYV pe
TOVG OvTioToLyoLvg avtl-opovs. Ta copatikd avtrydva (O) givor MmomoAvcakyopites
KOl OTOTEAOVV TUNUO, TOV KLTTOPIKOD TOYMOUATOG £tvar avBekTikKd otn Beppodtnra,
oTNV 0AKOOAN, ta 0&€a kot v afavorn. Onwg kot 0Aa T apvntikd katd Gram

Baxtpla, m Salmonella spp. dwbétel tpia oTpdpoTo TOALUEPDY pOPiOYV OTNV
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e€mtepikn empdveln g oTPAdg TG TEXTIOOYAVKAVNG TOV KLTTOPIKOD TOYDOTOC:
éva. oTPOUN  MTOTPOTEIVNG, o eEmTepKn  peUPpdvn kol éva OTPOUO
MmomoAvoaxyaprtdv (LPS). To televtaio amotelel v evdotolivn tov Gram —
Baktnpiov, Bonbovtag oty emPioon tov pikpofiov, evd aneievbepmveral pdévo
Katé T AVon Tov PokTnplokol KuTtdpov. AmoteAsitanr and tpion uépn: o Amido A
(evdoto&ivn), évav kevtpikd molvcakyopitn Kot Eva TOAVUEPES ETOVOLAUPBOVOUEVOV
oAMyocakyaprt®v mov cuviétovy v O-mhevpikry advcida 11 to O-avtiydvo (Raetz
and Whitfieid 2002). H avocoamdkpion mov mpokoiei 1 douny ov O oavirydvov
emnpealet ) YLK avocio Tov opyavicpoy Kat T eoyokvttapmon (Rycroft 2000).
H O- mievpum oAvcida kabopiler v ewdwdtta tov O-0vTiydvov Kot Tnv
naboyéveln Tov apvntikov kotd  Gram Bokmmpiov. To otedéyn ota omoia n O
aAvoida stvar atedng (dnAadr| xwpis Tpioakyapidla Kot £vo LEPOG OAYOGOKYOPLOTImV)
ovoudlovtar “Rough” otehéyn kat ivar Aydtepo maboydva og oyéon pe ta “Smooth”
oteAéyn mov £yovv oAdkinpn v O-oAvcida. Ta televtaio meptlappdvovv
TOAVCaKYaPOKovS oynuotiopovs (whiskers), mpofdiiovyv amd TNV KLTTOPIKN
emedavela Kot @Epovy ta O-avtydva, To 0ol ATOTEAOVV GTOYO TOV GUUTANPMOUOTOS
KOl TOV OVTICOUATOV.

Kabo¢ ta mepiocodtepo otedéyn towv Salmonellae eivar xwvntd, eépovv 5-10
Aemtéc, emunkelg douég (Macnab1996) mov amotelodvion amd o TPOTEIVY, ™
naotryivn (flagellin). Ta avirydéva tov pootryiov (H) ivar vaicOnta otn Ogppotsra,
mv oAkoOoAn kal ta o&éa (Macnab 1996). Ou mepiocdTEPOL OPOTLTIOL TAPAYOVV
HOoTiyll pe O00 OlOPOPETIKEC OVILYOVIKEG E10IKOTNTEC, BOTE Vo eMPLOVEL O
HUIKPOOPYOVIGHOG TOV UNYOVICUOV dpovag tov Eeviot (d1pactkd avityovo). Kdamoiot
opdtunor (m.y. Enteritidis, Typhi) mapdyovv mavio pootiyio pe Ty ido ovIryovikn
e1KOTTA (LOVOPUGIKA). ZTa d1pactkd H-avtiydva, ta yovidia mov kwdikomolovy ta
dvo €idn avtydvev mapovctdlovv opoldtTeS, mBavag Yot Exovv Tpoébet amd v
avTLypaY VOGS opOA0YoL TPOOPO oL Yovidiov. Ta avtydva avtd TpokdmTovy omd ™
petdppaon twv yovidiov HI koat H2 mov kwdwomoovv m paoctiyivn. H cbvBeon g
H2 pootiyivng edéyyeton amd €va avocLVOLOGUO TOL OVAGTPEPEL TO TUNUO TOV
YPOUOCHOUATOG TTOV TEPEXEL To H2 yovidwo. Otav avtd evepyomoteitat, evepyomoteiton
Kot éva aKOuUN yovidlo mov cuvBétel Evav avacstoréa g Ekppacng tov H1 yovidiov
(Silverman et al. 1979). I'evika, ta vroyévn LILIa, VI givor dipacikd kot propovv
va mapdyovy 000 M Kol TPELS AETOVPYIKEG OAAGL OLOPOPETIKEG VTOUOVADES TNG

eAatleAivng.
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Téhoc, 10 aviryovo Vi glvar éva empavelokd avtydovo mov emkaivmtel o O
Kot givol ypappukd opomolvpepés tov a-1,4- 2 deoxy-2- N- acetylgalactosamine
uronic acid, mov umopei va vrootei O — aketvhioon ot 0éon C3 (Daniels et al.
1989). Kataotpépetanr amd ) @otvoin, N petd ™ 0€puavon vy 60 Aentd ctovg 60
°C, aALd eivar avBektikoc otnv oAkooin. [Moapdyetor amd otedéyn TV 0pOTOHTMOV
Typhi, Paratyphi kot Dublin xabdg kot tov Citrobacter freundii. O porog tov dev
etvar amdAvta eEakpPopévos. Oempeitatl OTL TPOGTATEVEL TO UIKPOOPYAVIGUO 0md TN
OpAoT TOL CLUTANPOUATOS KOADTTOVTOS TV EEMTEPIKT] TOV EMPAVELN, OTAV OVTOG

Bpioketar o eEwkvtTapiko mepiBaiiov (Parija 2012).

1.2 Ovopotoroyia

Ot wikpoopyovicpoi tov yévovg Salmonella eivor kwnroi, un omopoyodvot,
apvntikol  koatd Gram  BAKiAAol WOV GVAKOLV  OTNV  OIKOYEVEIL — TOV
eviepoPaktnproedmv. [lpdxetton yio maboyodvouvg mapdyovieg mov Ppiokovtol TavTon
010 TEPIPAALOV Kol TpoosPdArlovy OnAacTikd, TTNVA, EpTETE KaODS Kot Tov dvOpmTo.
Ot pkpoopyovicpoi avtoi mpooPdAlovy Tov €VIEPIKO COANVA, UTOPOLV OU®OC Vol
domapHovv Kot o€ AAAL OPYAVA TPOKAAMVTOS GCUCTNUOATIKO VOO, XVVETMOC £lval
duvarh  amopdvmon tovg amd ta dpyava avtd kot to aipa (Greene 2006)

H ta&vounon twv Salmonellae éxer alha&el molhéC popéc katd o mapeAdov
10 ovoTnua Tagvounong opmg €xel Paciotel katd kuplo Adyo o€ Proynuikd kot
OPOAOYIKA YOPOKTNPIOTIKA. Avtiotora, n ovouatoAoyio twv Salmonellae amotelel
TOAVTAOKO BEpa KaBdS cLyva YPNOIUOTOI0VVTOL OT0 TOVG EMIGTILOVES OLOLPOPETIKA
ocvotiuata Tagvounong tov yévoug avtov. H Elenyn ypnong Kowng ovouatoroyiog
AMyo TV ovveydv oAlay®dv cvyvl ducyepaivel T ovvevvonon UHeTald ToV
EPELVNTAV, KMVIKOV YITpOV, Aertovpydv Anpdciog Yyelag Kot Tov Kowoo.

To Boktpo mpe 10 Ovopd tov amd Evav apepikdvo Paktnpoidyo, D.E.
Salmon mov Yo TPOTN POPE OTOUOVOOE TO PIKPOOPYOVIGUO OO EVTEPO YOipov TO
1884 (Smith 1894). H ta&wvounon tov pekov tov yévovg Salmonella Bacictke oty
0pOTOVTOTOINGN HE TN YPNON EWVIKOV OVI-0p®V, Yo TNV TOLTOTOINGN TOV
coUATIK®OV avTyovov (O) kot Tov aviydvev tov pactyiov (H) (White 1926).

H ta&wounon €ywve pe Bdon ta aviydvo tov TOKA®V 0poTOTOV KOl 1|

npoonddeln katéAnée oto Xyédoo tov Kauffmann-White-Le Minor. Zopeova pe
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avtd, to. LVIOEidN Tov Yévoug Salmonella vrodiapovvtal 6e 0pdTLIIOVS, HECH TNG
opotavtomoinong e Paon o copotikd avtryova (O antigen), to avtrydvo poaotryiov
(H antigen) kot to avtiydévo kayag (Vi antigen). To avtiyovo O avoaeépovior pe
apafikovg apBuovg (1, 2, 3 ki) (WHOCC 2007). O Salmonellae spp. dwbétovv
HooTiylo pe 2 SIPOPETIKES OVTLYOVIKES E0IKOTNTES, Kot £Totl TO avtiyovo H kaAeitan
dpaokd. Yrapyovv ouwme kat GAlot opdtumol dmw¢ ot S. Enteritidis kot Typhi mov
dwbétovv pootiyo pe v O TEVTO AVTIYOVIKT 1010TNTO Kot Yol outd ovopalovtot
povopaoctkoi. Ta avtiydva g tpotg opddog yapaxktnpilovion pe meld ypauporto
TOV A0TVIKOO aA@afnTov (8 g Z), evd avtng TG de0TEPNG opddag yapoktnpilovon
ue apapucovg apBupovs (1, 2, 3, kin). ‘Evag opdtumog sivar duvatd va €yl avtydva
uovo g piog edong N kot tewv 2 eacewv. Ta axivnta otedéyn (S. Gallinarum xau S.
Pullorum) otepovvron pactryiov, apa kot H avtryovav.

Yvvende, kdbe opotvmog tov yévovg Salmonella ovayvopiletor omd To
oLVOLAGHO avTYOVOV TV, ©¢ eENc: Yogidog (subspecies) [kevo] O-avtiyévo [:] Vi
avtryovo (av vrapyer) [:] H avriyovo a eaong 1 : H avtiyove o ¢dong 2 (Annon
2005). Ta xopro avtryova yopilovior pe dveo Kato teAeln Kot To EMUEPOVS OVTIYOVA
pe woppa. Enupepa, vrevbvovo v v avavémon Tov Xyediov eivor to Kévrpo
Yvvepyaoioc Avaeopds kot ‘Epsvvag tov Ilaykdcpiov Opyaviopod Yyelog oto
Ivetitovto Pasteur oto Iopiot.

To 1973, vpée po kabBoprotikn e£EMEN Yoo TV Topeia TG TAEIVOUNONG
tov Salmonellae, kabdc o1 Crosa et al. petd and mepdpata DNA-DNA vBpidiouon
amodeiave 0TL OAa Ta oTEAEYT TPEMEL vau avikovy og £va gidog (Crosa et al. 1973).
‘Eto, mpotdbnke 1o dvopa Salmonella cholerasuis w¢ povadikd gidog tng Salmonella,
Kol kaBopiotnrav 6 vrogion. Ouwmg, katd to £toc 1989, mapovoidotke pia e&aipeon,
apov évo and to vmoeidn, to Salmonella choleraesuis subsp. bongori (mpdnv
vrogidog V) dwympiomke omd to vwOAOWO ¢ €va EeYmPotd €i00g, AdY® TV
dapopmdv oto yovidioud tov. (Reeves et al. 1989)

Metd and ocvveylldpeves dpmvieg GYETIKE LE TNV OVOUOTOAOYiDL T®V
Salmonella spp. ovotdbnke n «Emitpor) Kpicewv» (Judicial Commission) mwov
avokoivoce v Andeaon 80 (Judicial Opinion 80). ‘Etat, éywve amodektn 1 Tpdtacn
and 10 2005 kon émerta m Salmonella enterica va avtikatactioet ) Salmonella
cholerasuis g tumko €idog (type species). ‘Extote, n Emtpont] anodéytmke 0TL 10
vévog Salmonella amoteleiton and 2 €idn: Salmonella bongori kot Salmonella

enterica mov meplapPdaver 6 vmogion. Axkoun, to 2005, péypt va dnuoctevbei n
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Amopaon, éva axopa €idog avayvopiomke enionua, to Salmonella subterranean
(Shelobolina et al. 2004), to omoio Tavtmg onuepa Dempeitar poplakd TANGIEGTEPA
otmv Escherichia hermanii kot 0yt oto yévog Salmonella (Euzeby 2010).

YNuepa, M ovopatoAoyia mov ypnowomoteitor and to World Health
Organization (WHO), 1o Centers for Disease Control and Prevention (CDC) kot tnv
American Society for Microbiology (ASM) e&axolovBel va Paciletar oto €yypago
tov Xyediov Kauffmann-White, 6mov eivor kotoyeypappévor 6A0L ot avTiyovikoi
TOTOL TOV avayvoplopévay opoturmv tov Salmonella spp. Kdabe ypovo, ot kavovpiot
opdétumor  mov  avayvopilovtar dnpociedovtar oto  mepPodikd  “Research in
Microbiology” (Poppof et al. 2004). Zoppova pe to CDC, loutdv, 10 Yévog
Salmonella mepiéyet 2 €ion: Salmonella enterica (og €idoc avagopdc — type species)
kou tn Salmonella bongori. H S. enterica anoteieiton and 6 vmosion: I, S. enterica
subsp. Enterica, Il S. enterica subsp. Salamae, I1la S. enterica subsp. Arizonae, Illb S.
enterica subsp. Diarizonae, IV S. enterica subsp. Houtenae, kot VI S. enterica subsp.
Indica. Xtovg opdTumovg ToL VIoEidove I £xovv cuVHBmG dobel ovopaTo EVIEIKTIKA
TOV AVTIOTOY®V AGHEVEIDV, 1 EEVIGTAOV 1] TNG YEOYPOPIKNG TOVS Tpoédevone. [a ta
VOO VOIS, KabMG Kot Yoo avtd TG S. bongori ypnoonoieital To Gvopa tov
vrogidovg pe Aatvikovg yapoakmpes (II-VI — oyt pe mAdya ypoen)) Kot akoAovbel o
avTyovikog tomog. Emiong, ywu va amogevyfel n odyyvon peta&d opotdhmwv Kot
€10MV, TO OVOUO TOL OpOTOHTOL apyilel e KePoAaio YpAappa, ympic TAdyo Ypaen.
Otav onuooiedetar yio TpdT QOPE o€ Eva KEIUEVO, YPAPETOL TO GVOLO TOV YEVOLG
aKoAovBovuevo amd ™ AEEN Serovar 1 T cLVTOUELOT Ser. Kol UETA TO GVOUO TOV
opdétunov (m.x. Salmonella serotype or ser. Choleraesuis). tic emdueveg avapopéc,
umopel va cuvtopevet, dnAadn 1o GVOp TOL 0POTLTTOV VO AKOAOVOEL apéowe pHetd

and avTtd TOL Yévoug, Yo Tapadetypa Salmonella Choleraesuis or S. Choleraesuis.

1.3 Ewdikétnto Ecvioti

H ovown de€opevny tov Salmonellae sivar o evtepikdc corqvog tov
Bepuoopov Kot yoypdopwv {owv, KafioTOVTag To GLYVA VTOKAVIKOVS POPELS TOV
amekkpivouv 1o pikpoopyaviopd (Quinn et al. 2006). Qotdco, ot piKpoopyavicol
OLTOL GLVAVTIMVTOL TAVTOL GTO PLGIKO TEPPAALOV Kot EMPLOVOLY MG Kot Yo 9 punveg
N meplocdtepo o€ tomobecieg e vypd yopa, vepd, meprttopata {dwv, {woTpopés
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(Quinn et al. 2006). H ebpeon Salmonella spp. oto mepiBariov eivar cuvnbmg évoeitn
™¢ HOAVVONG Tov 0md KOTpava. O o Kowog TPOTOS LOALVONG TOV S1dpopwv (dmV
givor péom g yootpeviepikng 0dov (faecal-oral route), dnioadn péom g emapng pe
HLOAVGUEVO VEPO, TPOON 1| EKKPICELS, ONMG eivor TOavY Kol 1) agpoyevig HOAVVGN
(Léow TOL EmMmEPLKOTO 1 TOV PAEVVOYOVOV TOL OVATEPOL OVOTVEVCTIKOV) 7OV
TPOKOAEL ovamvevoTiky] voco, agob ot Salmonella spp. sivar dvvatd va emPpidcovy
Ko o€ omoénpapéva atwpovueva copatidln (Greene 2006). Eniong, n vdpdoeaipo
Bpiber mapovsiog Salmonellae spp., Aoyw ¢ udivvong tov vepmdv pe Adpoto. Ta
YAPLoL Kol TO OGTPAKOOEPUO TTOV OPLoVcaY GE TPONYOLUEVMOS HOAVGUEVE VOOTO
UTopohV Vo YPNOYEVGOVY MG OEIKTEG, aPOD QILOEEVOLV TO KPOOPYOVIGUO Yid
TOPUTETOUEVO, YPOVIKE OIUGTHUOTA, OKOWO Kol LETA TNV TAHoN TNG ATOUOVAOCNS TOV
Hkpoopyaviopov and 1o vepd (Greene 2006).

' avtobe tovg Adyove, ot Salmonella spp. avoagépovial mg «otkovueviKoi
naboydvol pkpoopyaviouoi-universal pathogens» (Falkow and Mekalanos 1990).
Eniong, mapovcialovv Olapopetiky] maboyéveln oto Odpopa &€idn {dwv, mTov
opeiletal ©TO YEYOVOG OTL OPWGUEVO Omd  OLTOVG £YOLV TNV  1KOVOTNTA Vo
wpocapuolovtar Aydtepo 1N meplocdtepo o€ Eeviotés. H mpooappoyn tov opotumtmv
odnyel oe avénomn g AoOYOVOL dVVOUNG Kot TG TaHOYEVELNG TOVE OMEVOVTL GTO
gldoog tov {mov, 6mov £YovVV TPOCAPUOCTEL. ZVYYXPOVMG, Tapatnpeiton peimwon g M
OTOAEWD TNG AOOYOVOL dVVAUNG amEVaVTL 6€ GAAa €idn {dwv. AVTéC 01 dlopopEég
nepikieiovtatl 1o 0po «edkdTnTa Eeviothy (Uzzau et al. 2001).

H poélvvon amd Salmonella spp. dev katoAnysr mévto 6€ TAVOUOLOTUTN
EKONAMOT] KAMVIK®V GUUATOUATOV, 0OV GE OVTO EUTAEKOVTAL TOAAOL TAPAYOVTEG,
OT®C: 0 0pOTLTOG, N AOILOYOVOG SVVAUN TOV GTEAEXOVG, 1| LOAVVOVGO, dOGT), TO £00C,
N NAKia, Kot 1 KaTdoToon ToV avocomomTikoh cvotipotog tov Eevioth (Wallis and
Barrow 2005). [Tavtoc, kataAnyovy cuvinBmg og eE1g:

A) o&ela evtepokoAitida (cHVTOUN AEYLOVT) TOV EVTEPOL Kot O1APPOLaL)

B)  evigpokoAitida  (pokpoypdvie  @AEYHOVH]  TOL  EVTEPOL KO
eMOVOLOULBOVOLEVES O1BPPOLES)

I') onyoipia

A) amovcio. KAVIKOV GUUTTOUATOV. XTIV TEPINT®ON ouTh Olaxpivovrol
OWPOPETIKOL  TUTTO  OCLUNTOUOTIKOV  QOpE®V  (gvepyol @opelg pe ovveyn 1

dwkeimovoa anékkpion/ AavOdvovteg Popeig Le eTipovn LOAVVOT TV AEUPOOEVAOV T
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TOV OULYOOADV YoplG omékkplon/ mabntikol Qopeilg pe ovvey TPOSANYN Kot
ATEKKPLON TOV UIKPOOPYOVIGU®V atd Kot TPOG 1o TEPPAALOV Ypig AoipnmEn).

Me Bdaon v «mpocapuoyn otov Eeviothy, ot opotvmol twv Salmonellae
dwkpivovtor oe Tpelg opddes: H mpotn opdda meptiapfdvel Tovg opOTLTOVE TOV
napovolalovv mpocappoyn otov Eeviotr (host specific 17 host adapted serovars). H
opdda avty omavTATOl o€ €V GUYKEKPEVO €100G EEVIOTH OAAL UTOPOLV Vo
TPOKOAEGOVLV VOGO GE KAMOl0L (QUAOYEVETIKMG ovYYyevikd €idn. Mo mapddetypa, o
opdtunoc Cholerasuis oyetiletar pe coPapn GLOTKT VOGO 6TO X0ipo OAAG pmopel
VO TPOKOAAEGOVY VOO0 Kat 6€ GALe Onlactikd kot otov avBpomo (Uzzau et al. 2001).
[ToAAéG popég Ta {da Tov pHoAVVOVTOL YIVOVTOL GV UTTMUATIKOTL QOPEIC.

H debtepn opdda meprrappdvel tovg 0pOTLOVE TOL Eivol TEPLOPIGUEVOL
amokAeloTikd o kamoo Eeviotn (host restricted). Tétown mapadeiypoto eivor ot
opdtumor Typhi, Gallinarum, Typhisuis, Abortusovis kot oyetilovtal pe CLOTUOTIKA
vOG0 otov avOpwmo, To TINVa, To Yoipo kot o TpdPata avtictoryo (Wallis 2005).
Téhoc, M Tpitn opada mepAapPaver Tovg S1OEIOUEVOVE OPOTLITOVS TOV LITOEIOOVG
enterica mov oVVAOME TPOKAAOTDY OWTOTEPIOPILOUEVT] YOOTPEVIEPITION O UEYAAO
edopa Eeviotwv (un-restricted serovars) (Clarke and Gyles 1993). Xuvvnbwg,
TpoKaAoVV VOGO o€ veapd (do, YeEYovoc mov VTOONAMVEL OTL dgv  dlabétovv
UNYOVIGHOVG KOVOUG VO OVTETOMTIGOLV &va QPO  OVOGOTOWNTIKO GUGTNLO

(Béumler et al. 1998).
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IMivaxag 1: Koatovoun tov cuyvotepwv opotomwv Salmonella spp. ota didpopa £ion (omv,

ue Baon dedouéva and tig HILA. (CDC 2009).

Ot opdrunor twv Salmonella spp. éxovv katopbmoel va enekteivovy T0 €0POG
TOV EEVIOTOV TOVG HEGH TNG omdKTNoMG vEOV yovidiov amd oplléviio YOVIOIOKY|
HETOQOPE TAACUOIOV 1 «vnowdv TafoyovikoTnTag». Avtd TopEYOovV YEVETIKA
otoyeio mov aw&dvouv Tig TOAVOTNTEG TG HOAvVoNG VEmV Eeviotdv. H mpooOnkn
TV vnolov moafoyovikdotntog oto yovidioua tov Salmonella spp. odfynoe otnv
KovOTNTA VO EIGPAAAOVY GTOL KOTTOPO TOV EEVIGT KOl VL ELUEVOVV GTNV TPOKAN G
acBévelonc. Kdamoleg amd avtég T HETaPOpEC cuVEPNoOY TO TPOGPATO, ETOUEVMG
dev 0100étoVV aVTE TOL YEVETIKG oTOLNElD. OAOL O1 0PATLTOL, EVA GAAEG GUVEPNGOV
TOAUOTEPO, OTTOTE VIAPYOVV GE TOAAOVG YeEVEOAOYIKOVG KAGdovg tng S. Enterica
(Amavisit et al. 2003). Ymdapyovv mévie wvnoid maboyovikdotntog (SPI-5) mov
Bempovvtar onuavtikd yo Ty Taboyevetikn wavotnto tov Salmonellae (Foley and
Lynne 2008).

Emiong, €xet Ppebei 611 01 opdTumol g Salmonella spp. oyetiCovton oteva,
petd amd avaivon Tov opBdAoymv yovidiov. H dtapopd peta&h tmv voukAEoTIOK®OY
TOVG aAANAoVYLOV TokiAAEL petaly 3.8% kot 4.6% kot ot dapopéc otny aAiniovyia
apwvo&émv mowiAdovv peta&y 0,7 ko 1,3% (Selander et al. 1992). H otevn cuyyévela

HeTAED TV dIPOPMOV 0POTHTTOV TOV YEVOLS AOJEIKVYOLY TNV KON TOLG KATOY®YN
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amod €va mpoyovo mov vrnpée mpwv 24-40 exotoppvplo ypovia. Ouwmg, dev €xet
depeuvn el TANP®G TO101 TOPAYOVTIEG 0ONYNGAV GTNV ATOKAIOT] TOV YEVOLG OO TOV
TPOYOVO KOl GTIV 0VAGLGT OPOTOTTMV TOV JAPEPOVY GTO EVPOG TOV EEVIGTMV TOVG
(Baumler et al. 1998). Eivatr yvooto 6t 1 e€éMéEn tov Salmonella spp. éywe og 3
edoec: Kata v mpot @don amokthnke to SPI 1 (Salmonella pathogenicity
island) péow oplovtiog petapopdc pe mhoouidolo 1 eayo, o omoio givar mapdv oe
OAOVG TOVC OPOTLTOVE TOL YEVOLG evd amovolalel omd v E. coli ko dAlovg
ovyyeveic pikpoopyovicpotve (Mills et al. 1995, Li et al. 1995). Agotepn o@don
Bewpeitor o oynuaticpdc dvo Eeyopiotov ewddv tov Salmonellae spp. o6mwg
amodeiydnke petd omd Proynuikn tavoéunon kot PETPNOT TG YEVETIKNG OmdoTUONG
ypnoporowviag DNA-DNA vBpdiopnd mg kpitiplo. AmokaAdeinke 0Tt 01 0pdTLTTOL
7oV avnkovv otn S. enterica anéktnoav £va, 0evTEPO «wnoi Ttaboyovikdtracy to SPI
2 mov amovolalel amd avtovg ¢ S. bongori. Ta yovidi maboyovikOTNTOG 7OV
Bpiokovtar 6to SPI 2 éyovv katd péco 6po mepiektikdTnTa G+C 41% mov givat ToAD
yapmAotepn omd T cvvoAlkn mepekTikdtnta G+C oto yovidiopo g S. enterica
(52%), mpaypa mov deiyver 6tL to SPI 2 amokthnke amd tn S. enterica petd v
e€EMEN ¢ and ™ S. bongori (Ochman and Groisman 1996, Hensel et al. 1997,).
Téhoc, 1 yeveahoyio tng Salmonella odfynoe ot omuiovpyic SLOPOPETIKMV
YEVEOAOYIKOV KAAOWMV TTOV UE TNV TPEXOVGO. OVOLoToAoYio Bempovvion vrogidn. H
dnuovpyia gvdg and awtovg Tovg kKAdovg (S. enterica subspecies I) sumepiéyet pia
a&roonueint enéktoot tov vpovg EevioTmdv: evd ot S. bongori kot To vtogidn g S.
enterica Il, Illa, I11b, 1V, VI, VII oyetiCovtot pe yoypdoipo 6movovimtd, ot 0pOTLIOL
oV vrogidovg I cuvnbwg amopovmdvovtal amd Tmva ko Ondactikd (Aleksic et al.
1996). H mpocappoyn Eeviomy tov vroegidovg I oe Oeppooipo 6movovAmTd cuvioTd
mv tpitn edon omv e&EMEN g maboyovikdtntag tov yévoug Salmonella, kabmg
AVTWETOTILOVY TO0 OVOGOTOMTIKO GUCTNUO TOV ONAOCTIKOV 7oL ToPOoLGLALEL
KoAOTEPT doun Kat opyavwon omd tov yoypoaov (Baumler et al. 1998).

[MTavtog givar yeyovog 6Tt av kot to vrogidog I g S. enterica mepilapPavet
1367 dopopetikong opdtumovg (Poppof et al. 1993), puovo éva M pepikd amd avtd
OLVOELOVTOL LE TNV TAEOYNOIO TOV TEPUTOCEMY LIl VOGOV GE £V GUYKEKPLUEVO
€100g mtnvov 1 OnAactikov. Ot 0pdTLTTOL AVTOL TAPOVLSLALOVY S1APOPETIKOVS Pafovg
TPocaproynNg otov Eeviotr). Ot maboydvol pkpoopyavicpol ympic ewdkdtnta Eevio,
o6mwc m S. Typhimurium kot n S. Enteritidis teivouv va cuvdéovtar pe voco 6e veapd

oo, eved avtol pe €0KOTNTO EEVIOTN £XOVV TNV KOVOTNTO VO TPOGTEPVOVV TOVG
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UNYOVIGHOVG Gpuvas o eVAAIKO (M0, OTMG VTOSEIKVIETAL OO TH CLGYETION TOVG UE
vOGo o€ OAeg TIC MMKIOKES OMAdES, evd Teivouv va gival Mo AOOyOva, POV
TPOKOAOVV peYaALTEPO TOGOoTA Bvnodtnroc. Eyxel mpotabel po Bempio 411 TOL
nafoyove TV GTOVOLAMTAOV 7OV TPOKOAOVV HEYOAD TOCO0TA BvnoudTnTog
yopoktnpilovior g véa AepiEn otov mAnbuoud mov dev ivol KaAd TPOCUPHOCUEVO GE
avtdév eved eEehicoovtar pe 10 ypdvo, mpooapudlovior Kol PETARAAAOVTOL GE
Myotepo Aooyoves popeég (Burnet and White 1972). Ouwg, edikd oy nepintmon
Tov vrogidovg I tng S. enterica gaiveton 6t 1 e€EMEN 001 yNoE TIC OAANAETIOPACELS
Eeviomn-taBoyovov oy avtifetn katevbuvon, a@od o1 TPOGAPUOCHEVOL GTOV
Eeviot] 0pOTLTIOL TTPOKAAOVY HEYOADTEPO TOCOGTA Bvnodtntag. XapaknpioTiko
napdderypo amotedei n S. Typhi mov eivar mpooapuocuévn otov avBpomo kat
pokarel TOV TLPOEWN TVPETO (Bvnoywotrta 12-32%). Avtifeta, kpovouaTo GAA®Y
Cwovotikmv otekeydv Salmonella 6nwg n S. Enteritidis kotolfyovv oe Bdvato oe
1060610 Arydtepo tov 0,5% (Miller et al. 1990).

Axopua, £xet Ppedei to spv omepdvio (Salmonella plasmid virulence operon) ce
KATOW0VG  GLYKEKPIUEVOVG  0poTOOVG  ToL  vmoeidovg 1 g S.  enterica,
ocvuneptiapuPavouévov tov S. Typhimurium, Cholerasuis, Gallinarum/Pullorum,
Abortusovis, Paratyphi C ka1 Dublin (Molbak et al. 1999, Hjartardottir et al. 2002,
Hurd et al. 2002, Gyles 2004, Cortés et al. 2006,). Eivow evoiogpépov to yeyovog Ot
avtol ot opdTumol elvarl ot o cvYVA cuVoedenEvol pe acBéveln oe opotdfeppa
OTOVOVAMTA, VITOJEIKVVOVTOG OTL TO SPV VOEXOUEVMG TTailel pOAo KaTd TN Aoinmén
TOV EEVIOTAOV KOl OTOTEITAL Y100 T GLUOTNUIKY PAoT NG achévelag mov Tpokaieital
a6 1t S. Choleraesuis otovg yoipovg (Steinmuller et al. 2006), S.
Gallinarum/Pullorum ota kotdémovie. (CDC 2008,), S. Dublin oe Booedn (Smith et
al. 1980), kau S. Typhimurium kot Enteritidis oe movtikio (Ersboll et al. 2008).
Emdnoroyikd dedopéva evioyvovv v vmodbeon 01t to omepdvio SPV  elvan
ONUOVTIKO Y10 TNV TOB0YEVEST TOV EMTALOV EVIEPIKOV AOUMOEEWV, OPEIMOUEVOV CE
un tveoedeic opotvrovg Salmonella oe avBpdnovg (Cummings et al. 2009).

2UVETMG, PAIVETOL OTL TO SPV OTEPOVIO AATELTOL Y10, T GUGTNUIKY PACT] TV
AoWmEe®v OV TPOKAAOVVTOL Ad TO U1 TVQOELWY| oTeEAéYN ota Bepudapa {do Ko
Tovg avOpomovg (Hurd et al. 2002, CDC 2008), av kot dgv givar omapaitmto o
UNYOVIGHOG TNG GLUGTNUATIKNG LOALVONG LEGM TOL SPV Vo £ival TEPLOPIGUEVOG GTOVG
UM TVPOELBELG 0pATLTTOVG, aPOV Exel aviyvevbel kar atn S. Paratyphi C (Gyles 2004).

Ot Tveoedeig opdTLTOL OV dev TEPLAUPAEVOLY TOL SPV YOVIOIH TPOKAAOVV EVIEPIKO
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TUPETO PEGM EVOG AVEEAPTNTOV UNYOVICHOD 0t T Yovidla avTd Kot gaivetol 0Tt To
YEVETIKA oToyeia mov kabopilovv v TaboyovikdTnTo dev Exovv akoun Ppebet (CDC
2008). To cvykekpuévo omepoVio €xel aviyvevbel oe oteléyn g S. bongori kat Tov
vroewwov Illa kot 1V, ektdég amd avta tov I g S. Enterica (Cote et al. 2004).
Emopévog, m eméktaom tov €0povg TV EEVIGTOV TOL TOPATNPEITOL Yo TOVG
0pOTLTIOVG TOL VoEidovg I dev umopovv va e&nynbodv HoOVO pe TV TAPOLGIN TOV
yovidiov avtdv. Tevikd, m wovotto TPOKANGNG GLGTNUIKOD VOOHUOTOS GF
Oepuodaipa Lo eival Wwitepo TePIMAOKOS POVOTUTTOG TOV dgv UTopPEl va amodobet
otV amdkTNnom evog kot povo kabopiotikol yevetikov otoryeiov. Emiong, 1o yeyovog
ot Bpioketar o€ cvykekpuévo TAAGHISI0 Tov VITogidovg I ¢ S. enterica vodekviet
611 t0 omepdvio amokthONke amd opldvtia yovidiakn petoapopd (Baumler et al.
1998).

O1 opotumot Twv Salmonellae tpockoAddvion otov eviepikd Prevvoydvo tov
Eeviol. H avayvopion g emoeovewnkng otoldooc Tov eviépov amd  TIG
TPOGKOAANTIVES €fvarl dLVOTO VO GUVEIGPEPEL GTNV TPOCOPUOYN TOV OPOTLII®V GE
Eeviotéc. Mio un kpoGomT] TPOGKoAANTiv) OV 16mG ToUlel pOAO GTNV TPOGAPLOYN
otovg Eeviotég kwdwkomoteital omd to INVH, éva yovidio mov Ppioketar evidc tov
SPI1 ¢ S. enterica. H vdbeon 611 10 INVH gumhiéketan otnv mpookOAANoN TOV
Baktpiov Paciletar oto edpnua 6Tt 1 Adpavomoinon HEC® UETAALAENG LELDVEL KO
TNV TPOCKOAANGON Kol TNV €GPOA TV 0pOTLILV GE KaAMEPYNUEVE EMONALOKA
kottapa. (Altmeyer et al. 1993). Avtifétoc, uetaArdéelc ota yovidio inVA ko INVE
nmov emiong mepthapPavovror oto SP1, kabioto0vV TOLG 0POTLTOVG UM KAVOVS VoL
gloPfaArovv ota kKOTTOPA, AAAG dev ennpedlovv TV npookdAInon (Ginocchio et al.
1992), mov 0dnyel 6T0 GLUTEPACLO OTL ] TPOGKOAANGN Kot 1) EI0POAN eivar yeveTiKd
Eeywplotd yeyovota. Ot mpookoAintiveg mov ekppalovior ond éva madoyovo
KkaBopilovv T1g dopég 6mov Bo TpookoAAnOel ota eviepkd emOnAaxd kdttapa. Ot
PO PETIKOT OPOTVTIOL YPTGLULOTOOVV SOPOPETIKOVS VITOJOYEIG OOV TPOGOEVOVTIL
TPAYLLO TTOV KOl OVTO EVOEXOUEVOS EMMPEALEL TO €VPOG EEVIOTAOV HEGH YOVIOLOKOV
avVaoLVOVACHOVD.

Emumiéov, n andAieo yovidiov 1 YOVIOLOKAOV AETOVPYIOV UTOPEL EMioNG Vo
emnpedoel v €£EMEN TOL YOVIOIOUATOG KOl TOV €0POVG TV EEVIGTAOV, HEGH TNG
amgvepyomoinong yovidiov omopoitntov yio T HOAVVeN TOAADV SPOPETIKMV
Eeviotav (Maurelli 2007). Avtdg Bewpeitor yevikd o¢ €vag 0e0TEPOG EEEAKTIKOG
LUNYOVIGHOS, QOIVOUEVIKA oavTiBETOC He TOV mponyovupevo, dmiadn v oploviuo
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YOVIOLOKY] UETOPOPA, OV €MNPeALeEl TO €VPOG EEVIOTAOV OV UTOPElL Vo TPOSPAAAEL
évac pikpoopyavicpog (Groisman and Ochman 1997). Ta otedéyn tov Salmonella
Spp. mov givor mpocapuocuéva oe Evav EEVioT OaBéTovy oYeTIKE peydAo aplfuod
YELOOYOVISIOV KOl YPOUOCOUK®DV OVOKATATUEEDV GYETILOUEVOV LE T YOVIOL TOV
pPocoukod RNA (Matthews et al. 2010). Exwiong, ot mpocoppocuévol og Eeviot
opdétumor (S. Typhi, S. Paratyphi A, S. Dublin, S. Choleraesuis, kot S. Gallinarum)
TEPLEYOVV UEYAAO TOGOOTO YELOOYOVIOIV GTO YOVISIOUA TOVG GLYKPIVOUEVOL WE
TOVG 0POTLTIOVG LE VPV Eaoua Eeviotav (S. Enteritidis kot S. Typhimurium) (Feng et
al. 2012). Ta yevdoyovidia givar yovidia mov Exovv amevepyomomBel Adym evbicemv,
SYpaP®V, OVTIKOTAOTAGEMY VOUKAEOTIOIMV LE QTOTEAEGLOL TNV OITOTLYIO EKQPOCTC
TOV TPOIOVTOG TOV APYIKOV YOVISIOL.

Yyetkd pe Vv mpooappoyn, eivor oapeiforo av n  mapovcio TV
YELOOYOVIOIWV Kol 1 ATMAED TG Asttovpyiog 0dnyel 6€ TEPLOPIGUO TOV EVPOVS TMV
Eeviotdv 1 0 avénuévog apBpdg Yovidiov TPoékvye amd TOLG OPOTLIOVS 7OV
npocapuolovtar og €ion. [To mBavny @aiveton 1 cvGcOpeLON YEVAOYOVISTWV Ko 1
vevetikn eEEMEN £ywve MOy mpooapuoyne oe ovykekpiuévoug Eeviotég (Holt et al.
2009). Aot mopdyovteg mov mbovotata Tailovy pOAO OTNV TOKIAOUOPPIL. TOL
ebpovg TV EEVIOTOV CLUTEPIAOUPAVOVV TN YEVETIKY] TPOCOUPUOGTIKOTINTO TV
OPYOVIGUADV GE GLYKEKPUEVO OPETTIKA GLOTATIKA TOV 0PHOVOVV GTOVG OPYOVIGHOVG
TV EEVIOTOV aALG Teplopiopéva og aida tepidirovta (Maurelli 2007).

To @oawvopevo G MPOGUPUOYNS TOV GLYKEKPIUEVOL KPOOPYAVIGHOV GE
EevioTég eival TOAVTAOKO, EUTAEKEL TOAMOVE YEVETIKOVS UNYOVIGUOVS KOl TOPE TIG
TOMEG UEAETEG OTOV TOMEN OVTO, Ol YVOOES &lvar axoun mepopicpéves. H
KOTOVONGT TOL TPOTOL LE TOV 0T010 01 TaBoYOVOL LIKPoOoPYoVIGHOT Exovv eEamhmbet
o€ VEOUG EeVIOTEC, LECH TEPAUTEP® EPEVVOG TNG YEVETIKNG PACNG TG TPOGOPUOYNG
pmopet va gtvar ypriown yu v tpdPreyn g e£EMENG TOV VOGHLOTOS GTO HEALOV,

Tpaypa mov £yl dueco avtiktumo otn Anudota Yyeia (Evangelopoulou et al. 2013)

1.4 MMapoveio Twv Salmonella spp. ota dra@opa £idon {OG®v kK Anpocia Yysio

O1 Salmonella spp. eivar onuavtikoi pikpoopyavicpoi yo tn Anpocia Yyeia,
1060 AOY® TOV EMATOCEMV TNG GTNV VYELD TOL avOP®OTOV, OGO Kol OO OTKOVOUIKNG

dmoymc. Tevikd, ot Aopméelg atov dvBpmmo eoutiog Twv opdtvrev tov Salmonella
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Spp. extog amd avtovg tov S. Typhi kot S. Paratyphi, omodidovion pe tov 6po
coApovEAL®ON. Oewpeital TEPIOGOHTEPO TPOPIUOYEVEG VOGO, POV TOALEG POPES OL
GvBpomor  HOADVOVTIOL  TPOYOVTOG OVETOPKAS HOYEPEUEVO 1 OKOTAAANAQ
TPOETOACHEVO, HoAvGpéEvo @ayntd. H meplodog emmdaong kol T0 GUUTTMUOTO
eCaptmvtol o peyaro Pabud and ) cuykévipwon TV Paktnpiov oty Tpoet|, TV
KOTAGTOGT TOV 0VOGOTOWTIKOV GUGTAHKATOS TOL 0.60evois kat tov opdtumo (ECDC
2014). Xg o mpdoeatn perétn, Ppébnke ot mepimov 93.8 exatoppvpla kpodouata,
yoaotpevtepitidag o avOpamovg kot 155 yiAidoeg Odvator opeilovtol og AoipHmEN amd
Salmonella, emoing oe maykdouwo eminedo (Majowicz et al. 2010). Emiong, ot
AOWMEELS TOV avOpdTov eouting TOL PIKPOOPYOVIGHOV VIToAoYiLovTon 6Tt KooTilovV
nepimov 3 droekatoppvpla evpd ava tog (EFSA 2008).

H coaApovérioon eivar CowoavBpomovococ, dOnAadr vOcog 1 ool petadideton
dueca M éupeco oavapeco oto (oo ko tov avBpwmo. Xtov GvOpwmo mpokoAet
d1appota, TLPETO Kol KOWMOKO GAYOS, evd av €16€A0EL 6TO KUKAOPOPIKO GUGTILLOL
umopel va amofel Bavatnedopa. Atdgpopo {do amotelov defapevég Tov Salmonellae,
OT®C TO. TOVAEPIKA, Y0ipol, fooedr| kot epmeTd. Onwg £xel avapepOel, TOALEC POPES
Bpioketor 6T0 £€viEPO KAWIKDOG OCLUTTOUATIKOV (OOV. ZyYeTikd HE To TPOPULA,
TOAEC QOpEG Bpioketan 6€ oyl 1} OO Kpéag yoipwv katl TovAepikmv (EFSA 2008).
Erniong, ovupova pe to dedopévo tov ECDC, 1o emPePoaropévo kpovouato
coApovédAlmong omv Evponaikn ‘Evoon, to 2012 frav 21,9 mepmrtooelg oe
minbvopd 100.000 atdpmv, evd 6To OOl O EMTOAACUOC NTOV TOAD LYNAOTEPOG
(98,15 kpovopota ava 100.000 mwodid) kot TAPAUEVEL 1| OEVTEPT MO GLYVN OlTin
Loiuméng tov yaotpeviepikov ovotiuatoc oty Evpomn (ECDC 2014). v
EMéda, ocopemva pe to KEEAIINO, 0 emumoA0cUOC TV GOAUOVEAADGCEWMV £)EL
pewbel ta tekevtaio ypodvia Ao Topapével LYNAOS ota moudld (47,4 kpodopota
avé 100.000 toudwd to 2013). Zn M. Bpetavia, €govv avaeepbel mepiosotepa and
7500 kpovopata coipovélimong oe avBpomovg, katd to 2013 kot amd avtd
vroloyilovion 0Tt 6€ T0G0GTO 55-95% opeilovial e TPOPLOYEVT] HETADOGT, OAAA
nepinov 9% avtodv anodidovtat og dueon emaen pe to {mo. (EFSA 2008).

Eivon yeyovog 011 0 emumolacudg TG COALOVEAAMGONG TOPOLGLALEL TTOTIKN
tdon v televtaio meviaetio 6ty Evpondikn ‘Evoon kabdg kot oty Evpolovn, 1
omolo.  KOTd KVUPO AdYo omodidetor OV EQPOAPUOYY] T®V  GUVTOVIGUEVMV
TPOYPOUUATOV KTNVIOTPIKNG EMTNPNONG Kot EAEYXOV, €W0wkd ota mmvd. Eaipeon

amotelovv M Fodrio ko 1 OAhovdio (ECDC 2014). H avénomn tov emmoAacod ot
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FoAlio pmopet va e€nyndel amd ™ avéavopevn amoctoAn dsiypdtwv oto Efvikd
Epyaotipla Avagopdg ywo. t Salmonella petd to 2008, evéd yio tnv OAlavdio Aoym
™e pneyoing emdnuiog ™me S. Thompson and poivouévo colopd to 2012 pe 866
emPePourwpévec mepurtooelc coipovélimong (Friesema et al. 2012).

To 2012, ov mo kowd avapepduevol opodTVIOL, 6TV Evpdnn ftav ou S.
Enteritidis, S. Typhimurium, monophasic S. Typhimurium, S. Infantis, kot S. Stanley.
H tehevtoio oyetileton pe v mpdoeatn emdnpioo 6e MOAAEC y®peg AOY® TG
KOTOVAA®ONG KpEatog amd yoromovAa. Aniadr, katd to €tog 2010 ot opdtumol
Typhimurium ko1 Derby (EFSA 2010) fjtav ot mo dwadedouévol ota TePIoeOTEPO.
Kkpbrn-péin g EE. Emiong, avaeepotav 6t ot opdtumol dnwg ot London kot Infantis
amopovabnkav uoévo oe meployég g Avtikng Evpaonng (EFSA 2010). Ouog @aivetot
0Tt autd AoV €xel aAAGEEL Kol Tapatnpeital avadvon dAAoV opodTLTTOV, KOOMG
TAEOV  TPOCUETPAOVTOL EEYWPIOTE TA KPOVOCUOTO TOL TPOKOAOVVTOL Omd To
avadvopeva povoeootkd otedéyn g S. Typhimurium, evéd véeg icodot otovg 10 mio
ovyvolg  TOPOTNPOVUEVOLS  OpOTLTOVS o  emPefatOpPEvE  TEPUTTMOOELG
caApovéllmong og avOpdmovg Tov ot S. Thompson kot S. Panama (ECDC 2014).

Ocov apopd v KaTdoToon 6TNV AUEPTKT], EKTILATAL OTL O UIKPOOPYOVICUOGC
etvarl vrevBuvog yia 1,4 exoatoppdpla avlpomva kpovouata, 15000 voonievoelg kot
neplocotepove omd 400 Oavatovg emoing (Voetsch et al. 2004). Qotdoco,
vroAoyiletar Ott poévo €éva mocootd 1-5%  twv xpovoudtev emPefordvovran
epyaotnplokd kot ovapépovtar oto CDC. O emmolacpdg OapEpel onuavIIKG
OVOUESO OTIC OAPOPES YEMYPOUPIKES TEPLOYES, YEYOVOS MOV TOPATNPEITOL KOL GTIV
Evponn (EFSA 2008, Lanzieri et al. 2008,). Katd to 2009, n Salmonella ntov 1o o
ovyvl avaeepdpevo Poaktnplokd maboyovo LIOITIO Yoo TPOPIUOYEVH] VOGO GTOV
avOpomo, mpokarmvtag 0 44% tov emPePatOpEvOV TPOPILOYEVOV PAKTNPLUKOV
MowodEeov (CDC 2009). Akoun, 0 20% TeV GTEAEX®V TOL OmOpHOVAONKAV o
KAMVIKEG TEPIMTAGELS avOpOTOV avikay 6€ Tondld NAKiag KAT® TV 5 €TV, YEYOVOG
nov Tovilel Vv Wwitepn TPOGOYN OV TPEMEL VAL ATOSIOETAL GE QVTH TNV NAKIOKN
opada ( CDC 2008). Adyw 1oL LYNAOH ETUTOAACUOD TOV AOWWDEE®V TOV
Salmonellae spp., vmoloyiotnke 10 €THG0 KOGTOC 7OV domavator eEoutiog TV
coALOVEALDGE®MY oTo 2,5 dtoeKatoppvpla SoAAdpla, EEMEPVOVTOS TO AVTIGTOLYO
K06710¢ TV Aouméewv amd E.coli (460 ekatoppdpior SoAAGPLR) Kot TG AMoTEPinonc

(2 d1¢ doAlapur) (Ivanek et al. 2004).
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Ot Majowicz et al. (Majowicz et al. 2010) npocata vrordyioav 6Tt ot 80,3
a6 TG 93,8 exatopupdple  MEPUITOOEL; GCOALOVEAAMGCE®MY oQeilovtol o€
TpoPlpoyeveic attieg, dNAadn oe mocootd 86% twv Kpovopdtwv. M dAAN peiétn
Baciopuévn o€ avaivon TG YVOUNS E0IKOV LTOAGYIoE OTL Tepimov t0 55% TV
calpoveAlmcemy gival tpoeoyeveic, 10 14% oyetiCovian pe taidw, 13%
amokTOVTAL 0o T0 MEPPArLOV, 9% opeilovion oe dueon emapn HETOED avOpOT®V,
kot 9% oe dueon emaen pe (oo (Vargas-Galindo 2007). M AN pekétn, pe Paon
TO EMONUOAOYIKA dedopEva KT OTL TO 95% TV UN TVPOEWDOV GOALOVEAADGCE®V
givon  tpogiuoyeveic (Chalker 1988). H dyoyvouio ovty omotumdver Ty
TOADTAOKOTNTA Kot TNV advvapio evtomiopod g npoéievonc towv Salmonella spp.
Ymapyet peydin mbavotnta ol TEPIMTOGELS TOV GYeTiCovTon pe ™ petddoon and Loa
VO TOPAUEVOLV AYVOGTEG AOY® U1 OVOPOPAS TOVS, TOV EVOEYOUEVOS ATOIOETOL GE
d1bpopovg AOYovg, OmmG: TO YEYOVOS OTL Guykekpévol opotumotl twv Salmonella
oyetilovtar cvyvd pe ocvykekpéva gidn (owv (my. epmetd) (Wells et al. 2004),
KATO1EG EMOPEG UE ACVUTTOUOTIKG {da dev péEvouy otn uvnun tev aobevav (Bender
and Shulman 2004,) koBmd¢ kot to yeyovog OtL Alyeg M| MMEG MEPMTMOGELS OEV
avaeépovtat. Emopévmg, ta emdnuoloyikd dedopévo TepAapPavovy TepocoTePO
HEYOADTEPES EMONUES, AGVVNOIGTOVG KOl GTOVIOTEPOVS OPATLITOVS, GLVOEGELS WE
ovykekpuéva ion Cowv (Hoelzer et al. 2011).

Ocov apopd 10 polo TV (OOV OTN UETAGOCT TOV GOALOVEAADGE®MY KOl TN
Anpocio Yyeia, 016popa eTdnUoAoyikd oedopuéva cuVOEOVY TV emapn ne Coa Kot
™ {wovoco. Ta Pooedn, Ta UIKPA UNPLKACTIKA Kot Ot Yoipot £xovv avopepBel mg
TNYEG GOAUOVEAADGE®Y, 0oV Exovv avapepbel kpovouata o€ avOpdTOLG HETE amd
aueon emagn pe Pooedn 6mmwg katd to £tn 2002 ko 2004 o TEPTOGES AOTUMENG
and S. Newport otig H.IT.A. (Hoelzer et al. 2011), petd and emayyshpotiky £kbson
oe npOPata mov kotéAn&av oe Aowméelg amd Salmonella Brandenburg ot N.
Znhovodio (Baker et al. 2007) 1} petd amd emdnuioroykd Eéomacpa S. Typhimurium
oto Wisconsin mov cuvdédnke e Eupeon emaen pe yoipo (Steinmuller et al. 2006). H
KATOVAA®GN OUOD YOAOKTOG 1 TPV TEPMAEKEL UEPIKES (OPEG TNV axpifn
npoérevon TG AolHmENG, eV M €mOPN UE KOTPd, 1 €VATOOECT YOUATOS OTO
TAmoVTOL0, 1 OVVXOPaAYio £(0VV TaVTOTOMOEl MG TAPAYOVTEG KIVOUVOL Y10 AOUMEELS
a6 E. coli oxetilopeveg pe (oo, dpo mbavotnto Kot yio coAipovellmwaoelg (Hunter et
al. 1976). IToAv Mydtepa givar yvmoTd yio Tovg KivdOvoug HEG® TG ERLUECTG ETAPNG

pe ta Coa kot Kupiog yio v tepPaAAovTiky HOAVVOT), EVA OIVETOL OTL TAL KAMVIK®DG
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acBevr] (OO OVTITPOGMTELOVY UEYOADTEPO pioko, o@eoL &ivor mo mbavd va
EKKPIVOUV TO HIKPOOPYOVICUO ©€ peYoATEPES ovyKevipmoel. Opmg kot ot
OACLUTTOUOTIKOT POPEIG UTOPOVV VO EKKPIVOLV KOl Vo HETOSIO0VV TOL GTEAEYN TV
Salmonella spp. ywo pokpoypdvieg meptddovg.

O emmolooudg g Salmonella peta&d okvAwv kot yotd®v molkiAAel Kot
e€aptdror and moAlovg tapdyoviec. ‘Exel Bpebel oe perén 6t mocootd 43,5% twv
greyhounds mov tpéyovv g aydveg tayxdtntog anékkpwvay Salmonella, evd og GAin
perémn 10 60% TV oKLAOV EAKNOp®V ™S AALCKO OTEKKPIVAY TO LKPOOPYOVICUO
(Cantor et al. 1997, Bagcigil et al. 2007). X& épevveg mov £ywvav e un oOANTEC
0eomolOUEVOVS GKOAOVG KOl YATEG PAVNKE OTL TO TOCOGTO OMEKKPIONG KUUOVOTOV
a6 1-5% (Kwaga et al. 1989, Weber et al. 1995, Hill et al. 2000, Spain et al. 2001,
Hackett and Lappin 2003). H «xotovédiwon poAvouévng tpoenc Oempeitar o
KUPLOTEPOG TOPAYOVTOS KIVOUVOL, KOl KLPI®OG 1 ®UN TPOPT, OTMOC (QOIVETOL OF
oyetikég pueléteg (Joffe et al. 2002,Finley et al. 2007), evd ot opéTumor Typhimurium,
Heidelberg, Kentucky oaivetor vo omopovdvovior Kupimg omd oKOAOLE 7OV
akoAovBovv  opf  owtpoer. Ot  aocvumTEOWATIKOT OKVAOL  omekkpivouv 1O
HUIKPOOPYOVIGHUO TTEPLOOIK(L.

[ToAlol Cwovotikoil opdtumotl £xovv amopovebel amd Katokidlovg oKHAOLS
KOl YATEG, EVD KPOVOUATO GOAUOVEAA®ONG o€ avOpdmovg £yovv amodobel oe emapn
HE HOAVGIEVOVG GKVAOVG N YATEG GTO GTITL 1] 0€ KTNVIATPIKES KAMVIKES, Omwg to 1999
LE TEPUTTMOEIS cOALOVEAA oG amd S. Typhimurium mov cvoyetiotnkov ue emapn
ue acbevy yotdxkw oe kmmviatpiky kiwvikny (Hoelzer et al. 2011). 'Eyet nAéov
amodeyBel ko mn peradoon amd €va (Mo oto GAAO VOTEPL OO KATAVAAW®GCN
LOAVGUEVIC TPOPNG G€ KLVOKOUEID otpatioTikdv okOAmv (Schotte et al. 2007). Oia
oLt o GTOLYEIN VTOJEIKVOOLY CAPDG OTL 1| EMAPY| LLE OKVAOVG Kol YOTES GE OTiTIAL,
KINVIATPIKEG KAWVIKES Kol KOTOQUYLoL KOOMG KOt 1) EMAYYEALOTIKY EVOGYOANGCT LE TA
oo avtd cvvictobv gv duvapel amedn ywoo v vyeio Tov avBpomov. Emiong, ot
CLwotpogég €yovv ovoyetiotel pe v mapovoio. Salmonella, 1660 ot gumopikd
dabéoipeg mpég tpogég (Finley et al. 2008,) alhd o pikpdTepo Pabud Kot ot Enpécg
LooTpo@éc oL TPOSPATO GLVOEOM KAV LE [0l ETOM U KPOVOUAT®V COAUOVEAAWDGNG
(CDC 2008). ITavtwg to dedopéva mov agopodv v mopovoio Salmonella otig
Lwotpo@és stvor axdun exm).

Téhog, TAn0oc dAhov (dov &ovv cuppetoy ot petadoon tov Salmonella

SpP. OTMG T TPOKTIKE, ToL KOLVEALD, TO. «Aeydpeva eEmTiKA Katowkidw (oo (epmetd.,
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apeifa, Tpmtevovra, okavi{oyopot, voeitoes-ferrets, ) kabmg kat €idn g dyprog
novidag (Tmva Kot OnAactikd). Yapyovv d€d0UEVE TOL GLVOELOLV Ta €101 QVTA LE
KPOUGLOTA GOAUOVEAA®OONG G€ avOp®OTOVS, aAAG givor akOUn eAMTY| Kol amoteiton

nepartépm depevvnon (Woodward et al. 1997, Riley and Chomel 2005).

1.5 MoBoyévera Towv Salmonella spp.

[Mepapatikd, €xer amoderybel ot eivon amapaitnro va katamoBodv moAloi
HUUKPOOPYOVIGHOT Y10t VO TPOYHOTOTOMOEL OMOIKIGUOS TOV YOGTPEVIEPIKOD GOANVA,
avegaptNTmg TG TPdKANoNG N un KAvikng vocov (Greene 2006). H eykatdotoon Kot
N EUUOVT TOV UIKPOOPYOUVIGUAOV GTO EMIONAI0 Kol TO AEUPIKO 16TO TOL EVIEPOL Elvar
vrevbouva Yoo TV OMEKKPIGT] TOL HKPOOPYAVIoUOD, Tov Jdwopkel amd 3 €wg 6
epdopades (Greene 2006). H améxkkpion sivar cuveyng katd tn S1dpKelo TG TPMTNG
epoopdonc aAld otn ocuvvéxewn yivetoanw olaAieimovoa. DoayokdTTOPA TOV EVIEPIKOV
AEHPIKOD 16TOV, TOV NTOTOG 1 TOV GTANVA UTOPOVV VO PIAOEEVODV GUVEXDS TO
HUIKPOOPYOVIGHO, akOpa Kot otav 0ev amekkpivetal. H vrotponn pe amékkpion tov
LUIKPOOPYOVIGHOV 1 EMOVEUPAVIOT TNG KMVIKNG vOoou umopel va cvufel petd omd
vrofoAn og mapdyovteg Stress (.. GLVMOOTIGHOC), OVOGOKATOGTOAT], GUVLITAPYOVGEG
AOMEELS 0d 100G,

H xvpidtepn Aowoyodvog dpdon twv Salmonella spp. eivar n mposPoin tov
EVIEPIKOV PAEVVOYOVOL KO O TOALUTANGLOGUOC TOVC OTOV EVIEPIKO AEUQPIKO 10TO
(Gut Associated Lymph Tissue). Oumg, 0 yaoTpeviepkdc cmAnvag tov EEVIoT
OlBETEL S1APOPOVG APVVTIKOVS UNYOVIGUOVS, OTOTEADVTAS £X0pkd mePPaAiov Yo
TOVG HKPOOPYOVIGHOVG. O Tp@TOC amd awTovg PeTd TNV Kotdmoon eivar 1o 6&vo
nePPAALOV TOV oTOUdYOV, AoV £xel Pavel Tt cuVONKeEG OV ALEAVOLY TO YAUNAD
pH 670 dpyovo avtd petdvovy ™ doyoyovo dpdon tov Salmonella spp. (Giannella et
al. 1972). Oco and 1o Paktiplo emPidvovy, petaeépovtol 6to Aemtd éviepo. Exel
VILAPYOVV TPOGTATELTIKOT avTipikpofiokol punyoavicpol kot mapdyovies, Omws YOAMKA
dlata, evteptkn PAEvvT, Avcoloun, Aoktogepivn kol opyovikd o&éa, KaOMG Kot ot
TePIoTOATIKEG Kivnoelg Tov evtépov (Clarke and Gyles 1993). Xvvenwmc, to 15% tov
pkpofraxod eoptiov evtomiCetotl 6TOV AVAO TOV TVEAOD KoL TOV TTAXE0G EVIEPOV KO
poévo 10 5% Kotagépel vo OmEPACEL TO TOIYOUO TOV AETTOL EVTIEPOL KOL VO

eykataotadei oto Aeppikd 1otd (Carter and Collins 1970). Epunddio yio tov amokiopod
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a6 Salmonella spp amotelel kol 1 PLGIOAOYIKT UIKPOYA®PISO TOL TAYEOS EVIEPOL
(Hentges and Maier 1970).

O1 pkpoopyavicpoi twv Salmonella spp. tpoonabovv va dapdyovy amd To
AVTOYOVIGTIKO TEPIPAAAOV TOV GLAOD TOV EVTIEPOL KOl VO, SIEIGIVCOVY GTOV EVIEPIKO
BAevvoyovo pécm o dtadtkaciog mov ovopdletol pakpomvokvttdpmon (Frances et
al. 1993): pe v TpockOAANGN TOV PAKTNPI®V OTNV ETUPAVELL TOV EVIEPOKVLTTAPMV
TPOKOAOVVTOL OVOKOTATAEES GTOV KLTTAPOCKEAETO TNG OKTIVIG, 0ONY®OVTIOG OTN
dlomacn NG QUOIOAOYIKNG WULKTPOEWOVS TOPLENG TOL emONAiov Kol GTO
CYNUOTIGUO OVOOUTADGE®V TNG KLTTOPIKNG HEUPPEvNG Tov TepKAeiovy Ta PakTiplo
oe peydia xevotdéma (Salmonella containing vacuole —-SVC). Avtd moailovv
oNUOVTIKO pOro Yo TNV emPinon tov Paxtnpioyv, T HETAPOPE TOVS OTO EMONAUKA
KOttapa oM@ kot ta @ayokvttopa (Goosney et al. 1999). Ta «kevotomia,
HETOQEPOVTOL GTN PACN TOL KLTTAPOVL, O WIKPOOPYOVIGUOS OAANAETOPA HE TO
LOKPOQaya TV TAaK®V Tov Peyer kat eioépyetan o awtd (Galan 2001).

‘Etol, omd 10V mpooPePAnuévo  eviepwkd  PAevvoyovo, T Poktnpla
LETOQEPOVTOL GTOVE EMLYDPLOVE AEUPUOEVES, OTOV TOL HOKPOPAYO OTOTEAOLV £val
TPAOTO OMOTEAECUATIKO @POYHO Y vo amogevyfel meportépw petadoon. Av
emtevyOel avtd, N AOIH®EN TAPAUEVEL EVIOTIGUEVT] GTO £VIEPO KO TO AEUPIKO TOL
1610, TPOKOADVTAG 0EElD YAOTPEVTEPITION. € TEPIMTMOT, OUW®S, TOV TO LOKPOPAYOL
TOV AEUPOYAYYAl®V Ogv TePOpicovy TN petdooon, sivar dvvatd vo mpokAnbei
CLOTNUOTIKN VOGOG, KABMG 01 LIKPOOPYOVIGHOT SUCTEIPOVTIOL HEGH TOV ATOY®YDV
Aepgayyeiov kot tov Bopokikod mOpov kataAnyovtag oe onyauio (Rychlik and
Barrow 2005). IIavimg, @oivetar 0Tt 1 €KAEKTIKN €IGBOAN KOl O OTOIKIGUOS TOV
AELPIKOD 16TOV TOV TOYMUATOC TOL EILEOD, TTOL GTO ONAAGTIKG ATOTEAOVV TIC TAGKEC
tov Peyer, glvar 0o mo xoBopiotikdg mapdyovtag yo v €EEMEN TG vOooL, gite
evtomopévng eite ovotnuatikig (Hohmann et al. 1978), apod 1 didtpnon tov
EVIEPOL OTNV TEPOYN ALTH &ivar 1 cvyvotepn artion BavAtov KATO TOV TLEOELW
mopetod (Bitar and Tarpley 1985).

[Tavtog, n wavotro tov Salmonella spp. va tpokarodv voco (eviomicuévn
N ovoNUoTIKY) e&optdtor omd ToAAOVG Aooydvoug mapdyovieg mov Kabopilovron
amd moAAG yovidww. Ta yovidww oavtd wabopilovv TN AOOYOVO KOVOTNTO
(TpockOAANGN, €GPOAT, OVTIOTOGT GTOVG GLLVTIKOVS UNYXOVIGHOVS) Kol Ppickoviot
0€ GUYKEKPYEVEG TEPLOYEG TOV YPMOUOGMUATOG OV 0vVopalovtat vneidw maboyévelag
(pathogenic islands — PI) (Groisman and Ochman 1996). Ta yovidia mov e&ivou
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aropoaitto ywoo v emiPioon tov Poaxtmpiov kot oe cuvOnkeg Stress, ektog twv
KUTTOP®V 10V EeVioTn, Bewpovvtol Yovidia PaciK®V AEITOVPYLDY KOL GLUVOVIOVTOL
Kot oe OMa ovyyevry Paktipuo (. E. coli). Télog, vmapyovv pvbuictikoi
TapAyovteg mov puOuilovv 1060 TNV AmOKPIoT 6T TEPPAALOVTIKE GTIHOTO GAAG Ko
™MV EKEPOCT TOV YOVISI®V PAGIKOV AEITOVPYIOV Kot TV €0KGV Yo t Salmonella

yovidiov ( Fedorca-Cray et al. 2000, Erhardt and Dersch 2015).

1.6 AvOekTiKOTNTO 6T OVTIPLOTIKG

Ta ovtifotikd @appoKe YPNCILOTOVVTOL GTNV KINVINTPIKY TPAcn v
OepamevTikoHg oKOTOVS, KLPIWG KATE TOV AOUMI®V VOST|UAT®V TTov opeilovion o€
BaktApla, omd To péoa tov 20% oudve. Ot ovoiec avtéc vafpéav eEapetikd
OTOTEAECUOTIKEG OTN OEPATEVTIKT AVTIIUETAOTIGT VOGNUATOV TOL avOp®OTOL Kot TV
LoV evd ToAodTEPO YPTCILOTOOVVTIOL MG ALENTIKOT Tapdyovteg Yo T Peiticoon
TOV anod0cE®mV TOV Tapaymyikov (dmv (Aarestrup and Wegener 1999, Mathew et al.
2007). Mg Baon to unyovicpod dpdong Toug, TaivouovVTal 68 TEGGEPIC KUTNYOPIES:

A) AvootolM]  ovvBeong  KLTTOPIKOD — TOWYOUOTOS:  B-AaKTOUIKA — avTiBloTikd

(mevikilAivee,  xepaAoomopiveg,  avaotoAels  P-Aoaktopoong,  kapPomevepec,
povoBaKTapeg) Kot To YAvKomentiow (Pavikopvkivn, TEKomAavivn) Tov avasTEALOLY
TO GYNUOTIOCUO TNG TENTIOOYAVKAVIC TOV KLTTOPIKOV TOLYDOUOTOS TV Paktnpiwv.

B) Avactol) mpoteivikng ouvBeong: OTEKTIVOULKIVY, AMVKOCOUIOES, TETPOKVKAVEG,

YAOPAUPOUIVIKOA,  OUIVOYAVKOGIOEG,  HOKPOAIdWL, TOv  dpovv  uéco  GTO
KUTTOPOTAUCHO KOl OVOOTEALOVY TNV TTPMOTEIVOGUVOESN GE O1popa. GTASI TNG.
Awrtopdocovv kvplog ™ plocopkn Asttovpyio, o@ov To PPOCHOUNTO TOV
pikpoBiov pe Paomn to pé€rpo mukvotrag avikovv ot 70S opdda. AvtifBeta, avtd
TV INAacTikdv katatdosovtor oty 80S, kot étot e€nyeiton n emlekTiKy dpdon TV
avTBlOTIK®OV 6To BOKTNPLOKE KOTTOPA KOl Oyl GE QVTA TOL EEVIOTY.

I') AvooctoM) obvBeong  vouklelk®mv oféwv: covipovapuides, voPokiovivn,

tpyefompipn, prpapmikivny, KwvoAdveg mov mopepPaoivovv ce dpopa  GTAdSN
ovvBeong TVPNVIKAOV 0&EwV.

A) AvactoM) Aettovpyiag g Kuttapkng pepfpdvng: moivpvéivny B, appotepikivn B,

KOAoTiVY, Vuotativn mov mapepmodilovv T Agrtovpyion ™G KLTTAUPIKNG UEUPPAVIG

TOV UIKPOOPYOVIGHOV TTOV 00MYEL G€ KATAGTPOEN TOV HiKpofiakov kKuttdpov. H doun
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™G KLTTOPIKNG UEUPPAvNG Sl0pépel HETOED TOV UIKPOOPYOVIGUMV KOl OVOTEP®V
OPYOVICUAV Kot £TG1 SIKOLOAOYEITAL 1] EMAEKTIKT OPAGT] T®V OVTIPLOTIKAV.

Qo1660, 1N AVOEKTIKOTNTO GE AVTEG TIC OVGIES AVIYVELONKE GE GUYKEKPIUEVA
naboydva, Kamow ypdvio petd T ypnon tovg ot avOpomovg (Alanis 2005). H
EMAEKTIKY] Tieon mov onuovpynnke Adym Mg YpPNong TovV  ovTiPloTiKOV,
TOVTOTTOWONKE MG 1 KVNTNPL0G duvaun Tow oamd v avadvon e avOekTikdTTOo
oe autd, Kot kmdworoteitoan yevetikd (Frye and Jackson 2013). H bwdmto ovt
KAnpovopeital and peténerta amoyovovg avlekTik®v tafoydvov Kol KATOlES Qpopég
yivetar opillovtio HETOQOPA aKkoOua Kal 6 Un ovyyevikd Paxtipia (Linton 1977).
Kotd ™ duwpkewn tov televtaiov OekoaeTidv, o aplBudg tov Aounéemv oe
avBpomovg mov oeeihovtor oe avOekTikd oteA&yn oto aviiPoTikd €xer avénbei,
dvuoyepaivovtag ™ Bepamevtikny tpoonddeio Tov yatpodv (Alanis 2005). Adyw tov
YEVETIKOV UNYOVICU®OV oL oYeTilovTol He TV omdKTNon avOEKTIKOTNTAG KOl TNV
KAVOTNTA TOV UKPOOPYOVIGUAV Vo, e&glMyBohv LeETd TV d14000T TOV avVTIPLOTIK®V,
N ekteTApéVN ¥pNnon tovg ota (oo Bewpnbnke pia evdeyduevn myn  avOekTiKOV
otedey@v Poaktpiov mov Bo umopodcoav va petadofodv otov avBpwmo (Aarestrup
2005, Aarestrup et al. 2008, Shryock and Richwine 2010).

‘Epevveg oyetikéc pe v emidpoon otnv vyeio Tov avOpdTov amd ™ ypnon
Tov  aviiflotikdv ota (oo eotiacav o1o va Kabopicovv TO TOGOGTO NG
avOekTikOTTOC 08 PakThpla oV amouovabnkay and {oa ko avOpdmovg (Tollefson
et al. 1998). 'Encita, éywve mpoomdbeio va yapaKTNPIOTOOY Ol UNYOVIGHOL 7OV
odnynoov o€ avOeKTIKOTNTA Kol Vo OlomoToOel ov To avOeKTIKA OTEAEYT 7OV
Bpétnkav o kpovouaTa AOUGOEE®Y amd avOpdTOVE TPdTH TOPOVSIAcTNKAY GE (DO
Eappooctrav, Aomdv, Tpoypdupato yio Ty mopokolovdnon mmg aviektikdtnTog
Tov Paktnpiov og ToAAEg xopes, 0nmg H.IT.A., Kavaddc, Me&wd, E.E. (Tollefson et
al. 1998, Martel et al. 2000, Hammerum et al. 2007). Xt6x0¢ T®Vv TpoypapupudTmv
avtOV givar | TapakorlovOnon oAlay®v oty avlekTikdTTo LOOVOTIKOV TaHoYOVM®V,
oo KAMvIKA detypota avOpdmvng kot Lotkng TpoéAevong, amd vyu] Topayoyka (oo
Kot amd opd mpoidvto (WKNG mTPoEAevoNng 6to opayeio Kot Kotd v emeepyacia
T0VG, KOOMG Kot 1 OdyVoN TOV TANPOPOPIDV TOYKOGUI®G. Xt0 TAMIGI0 T®V
TPOYPOUULATOV OVTOV, PapUOovTaLl EMONUOAOYIKES, LMKPOPLOAOYIKES Kot LOPLOKES
péBodot yio va yivouv TEPIGGOTEPO KATAVONTA TO GTOLYEID TOV GLAAEYOVTOL.

Ot unyoviopol mov odnyovv oty avlektikdtnto TaSvopovvrol otig e€Ng
katnyopieg: 1) amevepyomoinon Twv  avtifloTiIKOV  UEGHD  VOPOAVLTIKGOV 1|
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TPOTMOTMOMTIKAOV  eVOOH®V 2) 1 €AaTTOUEVY] OamePOTOTNTO TOL  POKTNPLOKOD
TOYMOUATOG 3) 1) EVEPYNTIKY] OMEKKPICT] TOL AVTIPLOTIKOD HEGH OVTAIDV EVEPYNTIKNG
ekpong anoPoing (efflux pumps) 4) aAlayn tov Poroyikol otdyov dpdong (aAiayn
dpdpewong onueiov  dpdong) Tov  avtifotikod 5)  ypnion  EVOAAAKTIKOD
HETAPOAKOD HOVOTTATION Atd AVTO TOV avasTEALETOL amd To avtilotikd (McDermott
et al. 2003, Foley and Lynne 2008).

H avBektikdmnta opeiletar o€ yeveTikKovg unxavicpovg mov motkiAlovy amod
HETOAAGEELG o evdoyeVT Yovidwa HEYPL TNV adOKTNON YOVIdI®V avOEKTIKOTNTAG TOV
nepikieiovtal o€ petabetd yevetikd otoeio pécw oplldvtiag petapopac (mobile
genetic elements MGES), 6mwg to mAacuidwa. Ot onuelokéc petolaels oe yovidla
OV KOIKOTOOVV GTOYOVG avTIBOTIKOV UTOpovV Vo KOTAANEOLV G€ £vav avOeKTIKO
010Y0, OTTMG Ol PETOAAAEELS GTO YOVIO0 TNG YupAonS 0dNYoUV GTNV EKGPACT] EVOC
avOektikov otic eOoplokivordve Evlupo yopdong (Eaves et al. 2004, Hopkins et al.
2005). To e&Ewyevr yovidw ovOektikOTnTog moOvL Ppiokoviar e  mAoouioa,
EVOOUOTOVIA, GAYoLS Kot HETaOeTOVIO umopohv va petapepfodv oplloviia pécw
Bakxtnplaxng ovlevéne (conjugation), petooynuoticpot (transformation), petoywyng
(transduction). T'eyovog eivar 0Tt 6Aol Ol TPOMOL TOL KOTOANYOLV ©E Yovidio
avtifroavtoyng (evooyeveic N e£myeveic) Hmopovv vo 0dNYNooLY GTNV OOKTNOT Kot
TOV TEGCAP®V unyavicumv aviextikdtntog. H avdivon tov 1pOTOv amdKnong tomv
YOVWOIOV KoL TOV HNYOVIGUOV avOekTIKOTNTOC pmopel va ypnolpomonbel v va
Kkabopioel T yevetikn oyéon uetald aviekTikdv otedeymv amd avOpdnovg kot {da (
Boerlin 2004).

SVYKEKPEVO, OGOV aPOpd TNV avOEKTIKOTNTO OTIC P-AOKTAUES, TOPEXETOL
and T1g P-Aaxtapdoeg mov  eviuUIKA O0GTOVV  TO  OOKTOA0 B —AOKTAUNG,
AOPOVOTOLDVTOG TOV Kol EUmodifovtag To EVOLpo amd T0 Vo OAOKANPAOGCEL T cLVOEST
0V KutTapkoV toryopotog (Frye and Jackson 2013). T to Adyo avtd, éywav
TPOTOTOWGELS TMV YNUIKOV OUAd®V YOP® OO TO SOKTOAO T®V B-AOKTOUDV, Yo Vo
napayfodv aviiPlotikd- avOekTikég oTIG P-AOKTAUACES, OV KOTEANEAY GE OVGiEg
Ommg pebuAAivn ko o&axtAlivn, kepaloomopives Omwg keparobivny , kepo&itivn
KEPTPLEOVN, KePuTipn mov givon kepatoonopiveg 1™ kat 4™ yevidg avtiotoiyme, kot
KopPomevépeg omog yumevépn kon pepomevéun (Frye and Jackson 2013). E&outiog
NG EMAEKTIKNG TieoNG OV aoKkNONKe amd avTd To vEd avTIloTIKE, HETOAAAEELS e
yovidww g P-Aaktopdong  €yovv  dnuovpyncet  éviopo  mOL  Umopovv  va
A0 POVOTOCOVV AVTEG TIG B-AaKTANES VEAS YEVIAGS.
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H oavOextikétnto otic B-Aoaktdpec oto Paktipio tov yévovg Salmonella,
Kodwomoteitar and opiloviia petapopd yovidiov B-iaxtoapacov. Xt HILA., ot
oteléyn Salmonella and {wwmc npoéhevonc, ta yovidia B-Aaktapacdv mov Bpédnkay
ovyvotepa givon ta bIaTEM-1 o blaPSE-1 (dniadn blaCARB2), mov K®dtkomolovv
avOekTIKOTTO OTNV aumTIKAAivy, kot to blaCMY-2, ov kmdwkonotel avtictaon oty
aumucddivn, Tig keparoomopiveg 1M, 2™ ko 3™ yevidg kan givon emiong avOektikd
OTOVG OVOCTOAEIS TOV PB-AOKTOUOCAOV (Y. OLTAOV TOV TEPEXOVTOL GE OVTIPLOTIKA
omwc apo&ikiliivin/kiafoviavikd o&d) (Frye and Jackson 2013). Xe maykdopio
eminedo, &yovv aviyvevbel kol Gldec P-roxtaudosc, omwg blaTEM, blaCTX-M,
blaIMP, blaVIM, blaKPC, blaSHV, ko1 blaOXA kot d1Gpopeg mapaAlayéc Tmv
YOVIOI®V QLTOV TOV KOIKOTO0UV OvVOEKTIKOTNTA GTIG EVPEOG PAGHATOS P-AOKTOUES
N dpactnpotta KapParevepdaons. Ta yovidwo avOexktikdtnTag oTIc B-AAKTAUES TOV
aviyvebbnkav oe otedéyn amopovwbivio omd (da amd 1o NARMS (National
Antimicrobial Resistance Monitoring System- CDC) nrtav to &&ng: blaTEM-1,
blaPSE-1, kot blaCMY-2.

Ot avaoTtoleic ™G 0000 TOL POAKOD 0EE0G, OTTMC EivOl 01 GOVAPOVAIOES TTOV
avactélovy to éviuvpo DHPS (dihydropteroate synthase) kot m tpuebompiun mov
avactélier to évlvuo DHFR (dihydrofolate reductase) éyouvv ypnopomomOei
EKTETOUEVO GE  TOPAYOYIKA (Mo TOGO ¢ aVENTIKOT TAPAYOVTEG OAAGL Kol Yio TN
Oepancio TV AOP®ODOV voonudtov (my. koAPokiddwon). H avBexktikdtnta otig
COVAQOVOUIOEG OTN EMETEVYON HECH TNG AMOKTINONG YOVIOIOV OV KOOIKOTOOVV
évlopo IOV 8V OECUEVOVY OVTEC TIS 0VGiEG, Ommg eival ta Sull,sul2,sul3, kot éxovv
aviyvevbei oe oteléyn Salmonellae moykoouiog (Frye and Jackson 2013). Qotdoo,
uerétec otic H.ILA., €gouv deiéel 011 N avBekTikdTNTO OPEIAETAL GLYVOTEPA EITE GTO
sull gite oto sul2 (Frye and Jackson 2013). Avtiotoya, m oavOekTikKOTNTO, OTNV
tpiuedompiun kodomoteitan amd ta yovidwo dhfr, ordfr, mov eniong éyovv aviyvevbei
oe oteréyn Salmonellae {owmg mpoérevong and tic H.ILA. (Frye et al. 2011). H
GLUVOLAGUEVT] YPNON GOVAPOVAOGV/TpLeBoTpiung Bewpeito g Bepaneio devTEPNC
YPOUUNG Y10 TIC GOAUOVEAADGCELS Omd OTeAéyn avOekTikd o€ A0 ovTiBloTikd
(Hohmann, 2001).

Ocov agopd TIg TETPOKLKAIVES, TOL £yovv ypnoipomombel vy v
KOTATOAEUNOT apBPOTOd0YEVOV VOSIULATOV (UmoppeAinot, epAyimon, piKeETsimon,
TOVACPALUIN), GAA®V AodEEDV KLPIMG TOV avarvevoTikov cuotniuatog (Mathers et

al. 2011) (mvevpovia, Ppovkéddmon, Aotepiaon) ce mapaywywda (oo (Roberts
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1996), aAAd kol oG avéntikol mapdyovteg, otoxevovy otnv 30S vmopovada Tov
pocopaTOC Kot avasTEAAOVY TV TpmTEivocHVOeon oto PBaktnplakd kuttapo. Ot
UNYOVIo Ot avOEKTIKOTNTOS GE OVTEG TEPIAAUPAVOVY EVEPYNTIKY] EKPOT KO ATOBOAN,
tponomoinon tov RNA otdéxov kot adpavomoinorn Tov evepyold GUGTOTIKOD TOV
QOPUAKOV. GTOCO, 1 EVEPYNTIKY OTEKKPIOT HEC® OVTMOV EVEPYNTIKNG EKPONG
amoBoAng gival 0 cuyvOTEPOG UNYavVIouds Kot TepthapBavel ta yovidw tet(A), tet(B),
tet(C), tet(D), tet(G), ko tet(H). Xt H.ILA., to yovidia mov oviyvevOnkay
nePLo600TEPEG opég amd otedéyn Salmonella {wikng mpoédevong sivar ta tet(A),
tet(B), tet(C), tet(D), xou tet(G) kot o pvOotikog mapdayovrag tetR (Frye et al. 2011,
Glenn et al. 2011). Zoupwvo pe ta dedopéva oo NARMS, avlektikdtnta oTIC
TETPUKVKAIVEG TTopatnpeitar o€ 16,9% tov otedeydv Salmonella spp.and avOpdmovg
kot 34,9% avtov and (oo, Adym ¢ pakpoypovng xpnong g (Witte 2000, Chopra
and Roberts 2001, Jones and Ricke 2003).

Ot xwvoAdveg ko ot @Boprokivoldveg etvar cuvBetikd avtiBlotikd, mwov
YPNOOTOOVVTOL £0M Kol OVO OEKOETIEG LE EVPV QAGHO KoL YOUNAN ToEKOTNTA,
YOPOKTNPIOTIKA TTOL TIG KATEGTNOAV laitepa dNpoeireis. Ot pBoplokivoddveg Tov
&xovv ypnopomomel extetopuévo ota mapayoyka (oo ivol ot eEng: evpopAo&acivn,
dipro&aocivn, poapumoeroéacivn, opumiproéacivn, davoeroéacivy (Hopkins et al.
2005). Exktoc amd 1t Oepameio Aowméeowv tov (Oov, o1 ovoieg avTég
YPNOOTOMONKAY Kol GTNV 1TPIKY] TOV avOpOTOV, HE OTOTEAEGUA VO ELPOAVIGTOVV
Baktplo avOEKTIKG 0 AVTEG, APOV O UNYOVIGUOS OPACTC TOV GUPUAK®OV aLTOV ivat
kowdg og {oa ko avBpmmovg (Nelson et al. 2007). Iopadeiyporog yapv, puetd v
KukAoopia g evpopro&acivng oty Evpdnn kot ) ypnon g oto Topoymyikd
Coa, mapatnpridnkav otedéyn Campylobacter jejuni avOektikd otn curpoproacivn,
Y. To. omoiol VINPYe vVIoyin OTL PETAdOONKAV HECH TOL QUYNTOV, TPAYUO TOV
00MyNoE TNV andcLPST AVTOV TV okevaoudtov ard v E.E. (Endtz et al. 1991,
Nelson et al. 2007).

Ot ovoieg avtéc deopevovion Kor gpmodilovv 1t dpdon evidpmv mov
ouupdrrovv oy avtrypaen tov DNA, 6mtmg ot tonoicopepdosc. H avBekticdta
oe aVTd To AvTPlOTIKA 0modidetal o PETOAAAEELS oTOL YOVIO OV KOOIKOTOOVV
avtd ta £viopa, dniadr| To yoviowa gyrA, gyrB, parC kot park. O nepiocdtepeg amd
T petaAddéelg ovpPaivouv oty meproyy QRDR (quinolone resistance determining
region), mov eivarl g cuvenpnuévn meployn. H avlektikdmmra oto voldiEiwod o&d

(mpdOpopOg TV  KIVOAOVAV) KOl OTIS @PBOPLOKIVOAdVEG Tapatnpeitor  mALOV
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TOYKOGHIMG, EXEPYETAL LETA amd o KMUOK®OTY dtadikacio TpOKANoNG LETAAAAEEWDY
OTNV TEPLOYN OLTH OV KOATOANYEL OTNV Tapoy®my evOOU®V HE 0 SLOPOPETIKN
TEPLOYN-GTOYO TOV KIVOAOV®DV, OOV d& Umopodv awtég va mpocdebovy (Chen et al.
2007). Qotéco, otig H.ILA. éxst Ppebei o011 oe otedéyn Salmonella spp.
TOPATNPOVVTOL YOUNAOTEPO TOGOGTO KATOWOV UNYOVIGUAOV ovOekTIKOTNTOS OF
obykplon pe awtd g E.coli (Frye et al. 2011, Glenn et al. 2011).

Ta yovidwa avBextikdtntog cvyva Ppickovion oe petadetd yevetkd ototyeia,
Omw¢ eivar ta evoopatovie Ko to petabetovia. H mapovoio tovg oe petobetd
YEVETIKA oTOoLyEln, OTMG To TPOoUVaPEPOEVTA KOl TOL TAAGHION O1EVKOAVVEL TOGO TNV
EKppaon TV Yovidiov avtdv 000 kol TNV oplléviio UETOPOPO TOVG HETOEL
Baxtnpiov (Folster et al. 2007, Frye et al. 2011). ITaykoopimg, £xet Tapatnpndei 6Tt
o otehéyn tov Salmonella spp. dibétovv mokihion TETOIOV YEVETIKOV GTOLEI®V
(Carattoli 2003, 2009). Xe perétec mov &xovv de€oybel otic HILA. og otehéyn
Salmonellae and mapayoywkéd Coa, £xer Towtomombel cvyvdtepa 1 mapovoia
TAaCSiOV Kol evoouatoviov oe oyxéon pe dAlo yevetikd otoryeio (Glenn et al.
2011, Johnson et al. 2011).

EmnAéov, avnovyio yw tv vyeio tov avOpodmov omoterel M avddvon
ToAavOeKTIKOV oTteley®v Poktnpiov, énwg sivar avtd tov opotvmov Salmonella
Typhimuriym, mov mpoékvye omd TNV eKAEKTIKN mieon emloyng Ady® NG
Katdypnong avtiBlotik®dv Kot TG mponyovueveg oekoetie (van Duijkeren et al.
2002, Canton and Morosini 2011). Ot @PAKTIKEG 7OV EQOPUOCTNKAYV OTI
KINVOTPOPIKEC HOVAOEG Kol ot €ivol VIEVBUVVEG Yoo TO YEYOVOS LT, OOV 1
xopnynomn avtifloTikav yiveton e peyolvtepo Babud ota tapaywywd Coa. O Babuog
avamTuEng avOekTIKOTNTOC givan avaAoYog TG extetapévng £kBeong tov Poaktnpiov
oTo ovTIPOTIKA, ONAAOT TOV GLVOMKOD OYKOL XPNGLUOTOOVUEVMV QOPUAK®OV, EVA
enmpealetal kot omd Tovg TPOTOLE Yopnynong tovg (Canton and Morosini 2011).
Enopévac, paivetor 6Ti 1 avdmtuén avBekTikdOTTag £tvat ovamdevKT™, apov ot {d1eg
Katnyopieg avIBloTiKOV YP1GLLOTOOVVTOL TOVTOXPOVE KOTH TMV COUALOVEAADGE®V
avOporov kot (dov (Joint FAO/OIE/WHO 2003). Zouewva pe v odnyia “Food
and Drug Administration Guidance 213” (FDA 2013), n peioon m™g yxpnong
avTfloTik®v ota (Mo amd TOuG KINVIATPOLS, €WIKG ekeivov mov Besmpoldvion
«kpioyng onuosciog» yoo TV WwTpikn Tov avlpodmov, ival onuavtikd Prpa yio tov

TEPLOPICUO TNG CLYVOTNTOG EUPAVIONG OVOEKTIKOV CTEAEYDV.
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1.6 X16y0g TG peréTNg

H mapovoa perétn €xel og otox0 Vv omoudvmon oteheydv Salmonella spp.
amd oKOAOLG Ko TN dlepevuvNon TG Vapéng avlekTikdTnTOG £VvavTL avTIBlOTIKOV OTo
oTeEAEYN OVTA. AgOOUEVOL OTL LIAPYOVV TEPIOPIGUEVES OAVOPOPES ATOUOVOOTS
Salmonella spp. and ocxvAovg 6e cuvdvacud pe TO YEYOVOG OTL TO €i60G VT
Oewpeitol  ACLUTTOUOTIKOS EOPEAS TOL  UIKPOOPYOVIGHOV, 1 OlEpedvnon TG
avOEKTIKOTNTAG TOV OTEAEY®V oVT®V o€ avTiiloTikd moapovcstdlel 1dwaitepo
evolapépoV Yo T Anuocto Yyeio. Metd v anopovoon otekexdv Salmonella spp.
o€ ekhekTiKd Opentikd vrooTpdpata (He PAom To YOPAKTNPIGTIKA OVATTLENS TOVG),
ovppovo pe to I1SO 6579:2002, £ywve Proynuikn TOVTOTOINGY TOVLE Ko
TPOGOIOPIGHOC TNG AVOEKTIKOTNTOG, £VOVTL TV CNUOVTIKOTEP®V OVTIPOTIKOV KAOE
Katnyopiag pe T ypNon katdAAniov oJwokiov evacOncioc. Avdioyo pe TO
QovoTLTO oTO OvTIPLoypdppaTa, EnEPNONKE aviyvevon Kot ToVTOmoinon yYovidiwv
OV EUTAEKOVTOL OTNV OovOEKTIKOTNTO PE TN ¥PNON NG CALGWOMTNG AVTIOPUONS
noivuepdong (Polymerase Chain Reaction-PCR) kot diepguvinOnke 1 mbavotnta vo

Bpiokovton o€ petabetd yevetikd ototyeia

2. YAIKA KAI MEOGOAOI

2.1 Aevypatoinyieg
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Atevepynnkayv derypotoinyieg and 120 cxviovg, 80 deomoldpevoug kot 40
a0£0TOTOVG amd TNV TEPLoyn g Oeccairioc, g Hrelipov kot g Xtepedg EALGSaC.
Mo «éBe oxdAo kataypdenke n NAkio Kot T0 VA0 TOL KOOMG Kot TO €100¢ NG
dTpoPng Tov (eumopikd Sabéoun TPoen TOTOL KovoépPag M TOmMOL ENpng
TpoPNc/avlpmmv tpoen)/ ounq tpoen}). H culloyn tov detypdtwv éytve pe ™ xpnon
amA®V amooTEPOUEVOV Bappakopdpov oteilemv (Swabs), eldikdv yo T peTapopd.
BroAoyikov VAo g etatpeiog Sarstedt. Mg tov tpdmo avtd, GLAAEYONKOY KOTTpava
amd 120 Coa, to omoio petapépdnkav donmra oe 10 ml Buffered Peptone Water
(BPW-0Oxoid), 660 10 duvatd cuvioudtepa GTO EPYACTHPLO YO TNV TEPUUTEP®

eneéepyacio Toug.

2.2 Amopévmen Tov Salmonella spp.

H eneepyosio tov khvikov derypatov €ywve péoa oe 24 dpeg amd
ovAloYn Tovg, ovueeva pe o 1SO 6579:2002, Annex D, 1o omoio agpopd otnv
aviyvevon Salmonella spp. oe xoémpave (oov. H dwdikacio éywve g €€ng: Ta
detypoto mov eiyav evoebaiotei oe Buffered Peptone Water (BPW) esndactnkay
otovg 37°C vy 18 £ 2 dpeg (U eKAEKTIKOG TPOEUTAOVTICUOG). ATTO TO VYPO TOL
npogumiovtiopov, 0,1 ml evogpboluiotnkov oe vrdotpopo Modified Semisolid
Rappaport Vassiliadis (MSRV) medium (Biokar) kot i endaon €ywve otovg 41,5°C
v 24+ 3 opec.

‘Emetta, pkpoopyovicpoi amd to 6pro ¢ Borepng Lovng tov MSRV
evopbodpuiotnkav oe oteped vmootpopoto, ekiektikd yioo Salmonella spp. Ta
VIOOTPOUATO 0VTA NTav T0 TpoTewduevo and 1o 1SO Xylose-Lysine-Deoxycholate
agar (XLD-Oxoid) kot to Salmonella-Shigella agar (SS-Merck). H endoon ywotav
otovg 37 °C yw 24 + 3 dpeg. Metd 10 614010 00T, 01 OmoIKies TOL NTAY VIOMTES Yo
Salmonella spp. ota exkextikd vrooTpmdpata, petapépovrav o Nutrient Agar kot n
enmacn ywotav yw 24 opeg (Fort Richard Laboratories), mote vo dnuiovpynbodv
KaBapés kaAlépyeles. Av vanpyoav VTONTES Omolkieg Kot amd to 000 E€KAEKTIKA

OTEPEN VITOCTPAOUATO, PETAPEPOVTOV OL omotkies and to XLD agar.

2.3 Zovripnon tov eteheydv Salmonella spp. (glycerol stocks)
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Amd 11 kaBopic KaAAEpPyeleg Kot HETA and endoon 24 mpav otovg 37°C oto
oteped vootpmpo Nutrient Agar, Aqednkay 4-5 anoikieg Tov evopBoipictnkay cg 5
ml Operntikov {wpov Brain Heart Infusion (BHI-Oxoid), 6émov eiye mpootebei ko
yAokepoAn (Sigma-Aldrich) oe mepiektikdmra 20%. AkohoOONce e€nd®AC QVTOV
otovg 37°C yw 14-16 opeg. 'Emerta, dwvépoviav to ddAvpa yAUKEPOANG 1OV
nepieiye TG amoikieg oe 3 amootepopévo coinvapia Eppendorf 1,5 ml, ®ote va
vrapyovv dwbéoua 3 stock kabe otehéyovg kol avtd amobnkevtnkav otovg -80

°C, uéypt TV mEPAUTEP® EMEEEPYACIO TOV OTOUOVODEVTMV GTEAEXDV.

2.4 Buoynuui kon Oporoyiki Tavtomoinen tov Salmonella spp.

Or kaBopés KOAMEPYEIEG OV TPOEPYOVTAV OO VRONMTES OMOIKIEG TV
exlextikdv v Salmonella spp. vrootpoudtev, Tovtonoindnkay Boynuikd ue to
eumopikd dwbéowo APl 20E MicrogenTM GNA+B-ID (Microgen Bioproducts Ltd).
And avtd, O6ca oteréyn toavtomoinOnkav ¢ Oetikd amd N doxwun pe AP,
armootdAOnkav oto Kmmviatpwkd Epyoactipro Xoikidag, to omoio sivar EOvikd
Epyaompio Avagopdc Zoipovelddv kot MikpoPlokng Avioyng, Omov Ko €ywve

0POTAVTOTOINGT| LLE YPNOT AVTI-0PMOV KO TOLTOTOW|OT) OE EMMEOO GTEAEYOVG,.

2.5 Eleyyog gvoroOnoiog/ avlektikdtnTog o€ avrifrotikd

Ta otedéyn mov ovayvopiommkov og Salmonella spp andé 1o APl 20E
MicrogenTM GNA+B-ID kot to Kmmviatpikd Epyaotipio Xarkidog, diepguvinkay
v v avBexticdTnTa Toug o€ 11 avtiProticd. Ot dokipec avtég £ywvav pe ) nébodo
didyvong tov diokwv (uébodoc Kirby-Bauer). To emleybévio avtifrotikd Mrav
AVTUTPOCOTEVTIKG KADE KATYOplog TV GOpUAK®OV aVT®V Kot Tpotiuinkay pe Bdon
N XPNON TOLG GTNV WTPIKY KOl KINVIATPIKN KAWIKY Tpdén. Atevepynonkayv, Aoutov,
dokég yio tig €€ng: apmkiadivny (10 pg), apo&iidiiviy/khapoviavikd o&H (20/10
ng), ocovipopebolaloin/tpiuebompipun (23,75/1,25 pg), xepotaiun (30 ug),
keptalwdiun (30 pg), altpeovaum (30 pg), yevrapvkivny (10 pg), YA@popeovikoin
(30 ng), tetpakvkiivn (30 pg), vardi&koé o&p (30 pg), evpopro&asivn (5 png).
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YUVOTTIKG, M Jwdkacio £xel oG €&Ng: omd TS Kabapés KOAMEPYELES TV
Salmonellae spp. kot petd amd 24mpn enmdoon oe vmoéctpopo Nutrient Agar
AopPavovtav 2-3 oamoikieg, ot omoieg tomobetovvtav ce 5 ml oteipov vOOTIKOD
dwAvpatog 0,8% NaCl , dote va dnuovpynbel Paxtmploakd evardpnua 0.5 g
KAMpokag Mc Farland. ‘Enerta, pe évov oteipo PouPoako@dpo otetked, o omoiog
tonobeTovvTav 610 Evoudpnua, yvotav exiotpmon oe Mueller Hinton Agar (Biolife).
Apéomg petd, ywotav m tomobétnon tov dokiov evoicOnciog oe ovTiBloTikd.
AxoiovBovoe enmacn otovg 37°C yia 24 dpeg kot €nerta ywvotay a&lohdynorn tov
OTOTELECUATOV.

H epunveia tov anotelecpatov tov aviiBloypoppdtoy £yive COLPOVA UE TIG
odnyieg twv Clinical and Laboratory Standards Institute (CLSI 2011), European
Committee on Antimicrobial Susceptibility Testing (EUCAST 2013). Ooca oteléyn
napovciocay avOEKTIKOTNTO ©€ TOLAAYIOTOV TPES Omd TIC KATNyopieg TwV
avtifotikov Beopndnkov moivavlektikd (Multi — Drug — Resistant — MDR)
(Schwartz et al 2010). H avaotoln ¢ avantuéng tov Paktnpiov tpocdlopiotnke pe

Bdon ™ dtdpetpo tov (OVOV 0vacTOAG, apov HeTtpidnke og yiiootdpueTpa (Mm).

2.6 Amopévmen DNA tev Salmonella spp.

Amo ta oteléyn mov eiyav ovvrnpnBel oe stock yAvkepding, otovg -80 °C,
gywve evoOaMopog e 1o pkpoPloroyikd kpiko o oteped vrootpoua Nutrient agar
Broth (Fort Richard Laboratories) kot axolobOnoe enmaon yia 24 dpeg otovg 37°C.
Amo T1g kabapéc autég kaAMépyeteg, evoebaipiomkay pepikég onoikiec oe Nutrient
Broth (Fort Richard Laboratories) ko enwdotnkay yio 24 dpeg otovg 37°C. Amd 10
ddivpa avtd, ypnoorombnke 1 ml, to omoio puyokevipnOnke otig 80009 Yo 5
Aemtd. X1 ovvéyew akolovOnOnke 10 mpwtdKoAro Yoo TV amopudéveoon DNA amd
Baxtnpla, Tov gumopikd dwbésov “Genomic DNA from tissue” kit tng Macherey-
Nagel, coppwva pe 11 0dnyieg Tov katackevoot®v. To DNA mov amopovoOnke,

amoOnkevnke otovg -20 °C, péypt va yivouv o1 meportépm avaADGELS.

2.7 "Edleyyoc 1o v vmapln yovidiov avOekTiKOTNTOS 08 avTifloTiKG pe 1)

ypion PCR
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Avéroyo pe to @awvotumo mov £0eiéav o oteléyn tov Salmonella spp. ota
KAaoowd  avtifloypdppote, emAEyOnKov cvykekpluévo  yovidlo kot mEPLOYEG
YEVETIKOV GTOLEIV G 6TOYOL Yio gvioyvon pe T néBodo PCR, wote va diepevvnbei
mowo yovidle cuuPdrlovv oty avlektikdtnto, o kdbe otéleyos. Ta yovidwa mov
eMAEYONKav NTav ta e&Ng:

A) I'oa ™ depedvnon g avBektikdtrag otig B-Aaktaues: blaTEM-1, blaPSE-1.

B) I'a ™ diepedvnon g avOekTIkOTNTOG OTIC TETPaKLKAIvEG: tetA, tetB, tetC, tetG.
I') ' ) digpevvnon g avbektikdtTog 61N covApopedo&aloin: sull, sul2

A) T'a ) diepevvnon g avBekTikdTTaG 6T0 VaAdEIKO 0&D Kat TNV evpopro&acivn:
gyrA xai parC

Avrtiotoyo, aAAniovyieg YeveTIKOV oTot elmV Tov emAéxOnKay va evicyvhovv
elvar ot e€nc:

A) I'a 10 evowpatdévio khaong 1: intl
B) ' 1o Salmonella Genomic Island 1: U7-L12 (ot6yog: yovidw tdhf), LIJ-R1
(otdyog: yovidio int), 104RJ (otdy0c: yovidio S044), CI-L (otd)0¢: yovidio int2).

Ot exkivnTég Yoo o yovidla avOekTikdttog emdéxnioyv pe Paon Tig HeALTEC TOV
Camarda et al. 2013, Reche et al. 2002, Wiuff et al. 2000 kot @aivovtal otov €€ng
nivoka (ITivakag 2):

Primer AlAnlovyio (5'-3 g) X16y)0g Méye0og Avagopa
Ipoidvrog
(bp)
blaTEM-1- F | TGAAGATCAGTTGGGTGCACGAGTGG blatem.s 700 Camarda
blaTEM-1-R | AGTTGCCTGACTCCCCGTCGTGTAGA etal. 2013
blaPSE-1-F | GGATTACAATGGCAATCAGCGCTTCC blapse, 658 Camarda
blaPSE-1-R | AATCGCATCATTTCGCTCTGCCATTG etal. 2013
tetA-F GTAATTCTGAGCACTGTCGC tetA 957 Camarda
tetA-R CTGCCTGGACAACATTGCTT et al. 2013
tetB-F CAGG-TTATCTTTGCTCCTTGGCTTGG tetB 1014 Camarda
tetB-R TTGAGGGGTTAACATGAAGGTCATCG etal. 2013
tetC-F GGATATCGTCCATTCCGACAGCATCG tetC 745 Camarda
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tetC-R GATAATGGCCTGCTTCTCGCCGAAAC etal. 2013
tetG-F GAGCCGCAGTCGATTACACGATTATG tetG 680 Camarda
tetG-R CAACAGAATCGGGAACACCATCCATC etal. 2013
sull-F TCGGCATTCTGAATCTCACCGAGGAC sull 786 Camarda
sull-R AAATTTCGCGAGGGTTTCCGAGAAGG etal. 2013
sul2-F GACAGTTTCTCCGATGGAGGCCGGTA sul2 700 Camarda
sul2-R GTGTGCGGATGAAGTCAGCTCCACCT etal. 2013
gyrA-1 GGTACACCGTGCCGTACTTT gyrA 312 Reche et
gyrA-2 CGAAATCCACCGTC al. 2002

Ot ekKIVNTEG Y100 TOL EVEGOUOTOVIO KOL TO YOVISIOUOTIKA VG @aivovTal GTOV

napaxato nivaka ([ivakag 3):

Primer AlMhovyio 16305 Méyg00¢ Avogopd
Ipoidvrog
(bp)
intl- F CGAACCGAACAGGCTTATGTCCACTG intl-1 838 Camarda
intl-R CATCGTCGTAGAGACGTCGGAATGG etal. 2013
U7-L12 ACACCTTGAGCAGGGCAAAG tdhF 500 Camarda
LJ-R1 AGTTCTAAAGGTTCGTAGTCG int etal. 2013
104-RJ TGACGAGCTGAAGCGAATTG 5044 515 Camarda
Co-L AGCAAGTGTGCGTAATTTGG int2 etal. 2013

IMa ta 6 o yovidia ektog TV gyrA kot parC, n pnébooog g aAvedmTG
avtidpaong moAvuepdone mpayupatorombnke pe ) ypnion tov kit KAPA Taq PCR
m¢ etopioag KAPA BIOSYSTEMS oe tehkd Oyko 25ul, odpoova pe to
npwtokoAro: 5X PCR buffer, 200 uM and kabe dNTP, 0,5 uM oand kébe exkivnen,
2,5 mM o6 MgCl,, 2 U Taqg Polymerase kot 2,5 pl a6 to DNA mpog eEétaon.

To npodypappa e PCR mov akoAovdnOnke eivar, 1o €€g:

-apyKd, otovg 94 °C ywo 5 Aentd,

- 94 °C v 1 Aentd/ 56 °C yw 30 devtepdrento/ 72 °C yuo 1 Aemtd, won
emovaAnym yuor 30 kdKAovg

- el emunkovven otovg 72 °C ya 10 Aentd.
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INa 1o yovidw gyrA, n PCR mpaypoatomomOnke pe ) ypron Ex Tagq DNA
Polymerase ¢ etapeiag Takara/ClonTech kot tov avtictoyov ExTaq Buffer kot
dNTPs o¢ tehkd O6yko 25 pl, coppova pe 1o e€ng mpmtokoiro: 10X Ex Taq PCR
Buffer, 200 uM am6 ka0e dNTP, 0,5 uM and kabe exkivnt kot 2,5 pl and 1o DNA
npog e&étaon. To mpodypappa g PCR ftav 1o 1610 pe avtd mov axolovbnbnke ko

Yo T0L VOO, YOVISLaL.

2.8 Hiektpo@opnon tov wpoiovrov g PCR

Metd 1o mépag g ueboddov g PCR, éywve nlektpopdpnon twv mpoidvimv
™m¢ avtidpaocng oe  miktopa ayopolne (Nippon Genetics Europe) (1-2% w/v) kot
ypron dwAdpotog Tris-Boric-EDTA 1X. H gpunveia tov anoteieoudtov pe Paon
TOV TPOGOOPIGHO TV PAGE®V G GUYKPIoN HE KATAANAO paptupa ovoeopds (100

bp ladder) ¢ etopeiag Nippon Genetics Europe

2.9 KaOapropdg ko aiinrovynon tov apoidvrov s PCR

Metd v niektpoedpnon, &ywe kabopiopodg towv mpoidvtov ™ PCR elte
amevBeiog and 1o mKTopa oyopdlng eite amd Vv avtidpaon g PCR wote va
amootaAovy Yo oAAnrlovynon. O kabopiopdg éyve pe gumopikd dwbéoo Kit wan
ocOpemva ue Tig 0dnyieg Tov katackevaot®v (PCR clean-up Gel Extraction Kit —
Macherey-Nagel). O mpoodiopiopog g ovykévipoong twov DNA  éywve
QAGHOTOPOTOUETPIKA (260nm). 'Emerta, ta mpoidvio t™¢ PCR otdlOnkov yia

aAAniovymon oty etaupia CeMIA SA (Adpioa).

2.10 EneEepyooio TV amoterecpdtov

Ta amoteléopata g oAANA0VYNONG, EMEEEPYAGTNKAV GTOV VTOAOYIGTN LLE TO
npoypaupato.  Chromas version 1.45 (Conor McCarthy School of Health
Science,Griffith University,Gold Coast Campus, Southport, Queensland Australia)
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kot Gene Runner 4.0. 'Enetta, €ywve oOykpion pe yvootég aAinAovyieg pe m yxpnion
tov Nucleotide BLAST yw v gopeon aAAnAovyldv pe T0 LYNAOTEPO TOGOGTO

OHOOTNTOC, LETA OO OHOTOPAOEDT.

3. AIOTEAEXMATA

3.1 Amopovmen tov eteleydv Salmonella spp.
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H a&oddynon tov vréntov arotkiov copewvo pe to 1SO 6579:2002,
Annex D, kaBdg ko pe Paon Tig 0dnyieg TOV TOPUCKELOCTOV TOV EMAEYUEVOV
OPENTIKAOV VTOCTPOUATOV EYIVE COLPOVO LE TA YOPOKTNPIOTIKE TOV TEPTYPAPOVTOL

otov opakdto nivaka (ITivaxog 4):

Ynoéotpopa Epeévien omokidv Kol VTOCTPONATOV KOTE TNV

amopbéveen tov Salmonella spp.

MSRV Ot  «wntég  Salmonellae  divoov  oamowieg  mov
yopoktnpiloviow omd adapaveic (dveg Oorepotntog
Swopétpov > 30 mm. Xpduo, VIOCTPOUATOS: KVAVOTPAGIVO

OPYIKA TOL PETUTPENETAL GE AEVKO.

XLD EpvOpég amowieg pe poavpa kévipa (cuvnbwg). To ypodua

TOV VTOGTPMUATOG amd £pVOPO yiveTan Pabvtepo epvbpod.

SS Ayopdypoueg amokieg (Aaxtoln apvnTikéc) He pavpo
KEvIpa. XPOUO VITOGTPMUATOS Oomd €puBpd o ypdu

ayvpov.

Hopoaywyn HxS Amowcieg pe pavpo kévipo ota XLD ko SS agar.

Ao 1c xkoAMépyeteg 120 derypdtov KOmpAvemv TOv £Yvay OTO GTEPEQ
EKAEKTIKA VTOGTPOMOTE, TPoskvyav 17 otedéyn mov mopovsiolay QOIVOTLTIKA
YOPOKTNPLOTIKA COU@®VO HE TNV €KOVA TOL TEPLYPAPETOL GTOV TivaKe, ONANON
ovpuPatd pe v ewovo twv Salmonellae spp. And avtd, 12 otedéyn wg Salmonella
spp.tavtomoinOnkay  pe T ypnon ¢ eumopikd  dwbéowung odoxwung  API
MicrogenTM GNA+B-ID, ev®d ta dlia mévie dev tovtonomdnkav og Salmonella
Spp., 0AAG ¢ dAAa Yévn eviepoPaktnpiov kot Tpoépyoviav amd 12 dapopeTikovg

oKOAOVG amd TV mepLoyn s Oeccariog kot g Hreipov.

39

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:19:22 EEST - 167.114.118.212



Ewova 1:Kailépyeleg Paxtmplakedv oteheydv oto MSRV dyoap. Ta 600 deiypata ota
aplotepd pe onpavon 77,78 dev £dmwoav amotédeoua gavotvmikd cvoufotd ue Salmonella
SPP. 6T EKAEKTIKA VITOGTPMUATO, (OEV ATOYPMUATICTIKE TO VIOCTPWLA), EVED TO EIYUO OTA
o0&l pe onuavon 89, é€dwoe Betikd amotélecpo  (TANPNG  AMOYPOUATICUOS  TOV
VIOGTPOUATOC) TTOVL opoTavToromdnke wg S. Infantis.

A B

Ewoveg 2,3: Kolépyeieg oto XLD dyap. Ta dvo deiypata (A,B) édwoav @awvotvmikd
YOPOKTNPLOTIKG (Topdymyn vdpobeiov-amokioo pe pavpo kévipo) cvpPotd pe Salmonella
spp.

ota EKAEKTIKG VITOGTPpOpATA Kot TowTomoindnkav and to AP Microgen TM GNA+B-ID
og Salmonella spp., xat opotavtonoinOnkav wg S. Typhimurium kot S. Infantis avtictorya.
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3.2 Oportavtomoinon tTewv Salmonella spp.

H opotovtonoinon twv otedeydv amotehei pébodo avagopds (golden
standard) yio tv tavtomoinon tewv oteleymv Salmonella spp. Ao ta 12 otehéyn mov
apyd tavtomoinnkav pe 1o API, telkd opotavtomomdnkay evvid oteAéyn. Avtd
aVIKOVV 6TOVG €ENG 0POTLTIOVE: dVO OTEAEYN avayvopiomkav oc S. Infantis (mov
elyav AaPel kwdiko detypatog epyactnpiov g 89 kat 96), dvo wg S. Typhimurium (ue
KOO gpyaotnpiov 6 kar 91), 660 w¢ Salmonella bongori 61:z35:- (ue K®OKO
gpyaotnpiov 134,135), ko amd €vo otédeyog G povoeooikn S. enterica subsp.
enterica 6,7: k- (ue k®wdkd gpyactnpiov 5), S. Thompson (pe KmdKod gpyactnpiov
83) kat S. Anatum (pe kKmdkd gpyaotnpiov 99).

3.3 ATtoTeELéOPATE SOKIUAV EALEYYOV OVOEKTIKOTNTOS 6TO OVTILOTIKA

Ta evvéa oteléyn mov avayvopiotnkov o¢ otehéyn Salmonellae spp. kot pe
™ xpnon tov Microgen TM GNA+B-ID «at pe ™ pébodo g opotavtonoinone Ue
xpnomn avit-opadv oto Knviatpikd Epyaostipro Xaikidag diepevvinkay og mpog v
avlektikoOTTa Tou¢ o 11 aviifotikd Kou TO OmMOTEAEGUOTO QOIVOVTOL GTOV

napoakdto mivako (ITivakag 5):

AvtiroTikG — Zovny Avaostolig (mm)
Zrehéym GN CTX | AMC CAZ SXT | C NA TE AMP AZT ENR
S. enterica | 19 30 25 24 25 28 17 16 24 31 22

subsp.

enterica 6,7:
k:- (5)

S. 23 39 26 28 28 24 23 17 25 29 14
Typhimuriu
m (6)

S.  bongori | 24 38 30 35 29 29 27 24 29 34 13
61:235:-
(134)
S.  bongori | 24 35 30- 33 28 27 25 21 29 37 13
61:235:-
(135)
S. Thompson | 23 31 25 37 26 28 17 17 24 32 22
(83)
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S. Infantis | 24 33 25 29 18 21 0 0 22 34 16
(89)

S. 24 35 21 25 0 27 24 0 0 33 14
Typhimuriu

m (91)

S. Infantis | 25 30 25 26 24 22 0 0 21 30 17
(96)

S.anatum 24 35 27 29 35 29 10 16 24 33 14
(99)

IMivaxag 5: Amoteléopoto avBektikdtntag oteleymv Salmonella spp. oto avtifrotucd. GN
vevropvkivn, CTX kepota&iun, AMC apolikiddivn-kiapoviavikd o&d, CAZ keetaldiun,
SXT ocovipouefo&aloin/tpiuebonpiun, C yropapeawvikoin, NA vaidi&iko o&v, TE
teTpakvkAivn, AMP oumikiddivn, AZT altpeovaun, ENR evpopioacivn. Ot apbuoi wov
ONUEWDVOVTOL UE KOKKIVO ®¢ (dOVNn oavooToANG VTOONAGVOUY  OvOEKTIKOTNTO GTO
GLYKEKPIUEVO aVTIPLOTIKO, GOUP®VE TO, KOOIEP®UEVE TPOTLTIO OVOEKTIKOTNTOS.

Amo 10 amoteAEopHOTO aVTA, TPOKOTTEL OTL Ta dVO oteAéyn ¢ S. Infantis
(oteréym 89 kar 96) eivar avOeKTIKO GTNV TETPAKVKAIVY, 6TO VOAIIIEIKO 0EL KoL TNV
evpopro&aoivn, éva otéleyog S. Typhimurium (otéheyog 91) eivar avBektikd ot
covA@apefaaloAn/tpiuefompiun, oV TETPAKLKAIVY, OTNV OUTIKIAAIVY Kol TNV
evpoproacivn, evdd to otéheyoc S. Anatum (otélexog 99) sivon avOextikd oTo
vaMdiEiko o&v ko v evpoeAolacivr. Amd ta vrolouta oTeEAEYT, PdvnKe OTL £va
otéleyoc S. Typhimurium (6), 600 otedéyn S. bongori (134,135) ka1 éva otéheyog S.
Thompson (83) frav avBektikd oty evpoproacivy. H gbpeon tov otedéyoug S.
Typhimurium (91) mov eppaviler moAvavOektikdétTa (otéleyoc Multi Drug
Resistant) o acLVUTTOUATIKO GKDAO TOPOVGIALEL IO10HTEPO EVOLOPEPOV.

Kotd ™ o01dpkela Tov teAevTainv 0EKOETIOV, 1| cLYvOTNTA EUpdvions MDR
oteleymv Salmonellae £yel avéndel maykoouiog (Wright et al. 2005) kot oyetileton
pe ovénuévn voonpotnto, TopateToUévn voonieia Kot avénuévn Bvnopdmea, otov
TPOKOAOVV AOWMMEES otov AvOpwmo o€ chykplon pe evaichnta oto avtPloTikd
oteréyn (Martin et al. 2004, Helms et al. 2004, Varma et al. 2005). Eivat pavepd ot
N mapovcia Tov moAvavOekTiKoy otedéyovg S. Typhimurium (91) cg acLUTTOUOTIKO
oKOAO, éva {okd €ld0g mov (gl o€ 6TeEVN EMOEN e TOV AvOpmmo, KahoTd TO GTEAEYOG

avTd TOAD oNUAVTIKO Yo T Anpoctia Yyeio.
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3.4 Amoteléopota TG OAVGIOMTNG OVTIOPAGNS TOAVUEPEGNS YO TO YOViolo

avlekTiKOTNTOG

Tovidwe AvOskTikotntag — PCR Products o€ bp
Yredém tetA tetB tetC tetG blartem-1 blapse.1 sull sul2 gyrA
S. enterica
subsp.
enterica 6,7:
k:- (5)
S. - - - - - - - - C)
Typhimuriu (313)
m (6)
S.  bongori - - - - - - - - (C)
61:235:- (313)
(134)
S.  bongori - - - - - - - - (C)
61:235:- (313)
(135)
S. Thompson
(83)
S.  Infantis C) A A A - - - - (€]
(89) (957) (313)
S. () (] (€] A (€] (€] (€] A 0
Typhimuriu (957) | (1014) | (745) (700) (658) (786) (313)
m (91)
S.  Infantis ® A () A - - - - (€]
(96) (957) (745) (313)
S.anatum - - - - - - - - (€]
(99) (313)

[Mivaxag 6: daivovrol ta amotehéopato g evioyvong pe PCR yuw kdbe yovidio amd kébe
otéleyoc. O ovpPoliopds O delyver otL €yovpe mhper mpoidv evioyvong s PCR oto
oLYKeEKPIEVO Yovidlo, A: apvnrtikd amotélecpo PCR yo to cvykekpyévo yovidlo, evd m
mavAa (- ) Oglyvel Ot dev €xetl yivel 1 GUYKEKPLUEVT avTidpaoT Yiatl 1 elOva O GLVADEL LE
TO OVTLBLOYPALLLLOL.

Ta aroteléoparta cuvoyilovrol og eENg:

A) 210 otéleyog g S. Infantis pe kwdwd 89, mov gupdvice avBekTiKOTNTO
OTNV TETPAKLKAIVI, TO VOAMIEKO 0&D kol v evpopAofacivn, evioyvnke pe
pébBodo g PCR tunpa tov yovidiov tetA 957 Baoewv. Metd and aAinAovymon Kot
avaivon 909 Bacewv, pe ™ Ponbewa tov mpoypappdtov Chromas, Generunner kot
Nucleotide BLAST, Bpébnke 611 10 Tpoiov g PCR mapovsialer 100% opotdtnto pe
yovido avthiag ekpong e TETPOKLKAIVG oteléyovg Salmonella enterica subsp.

enterica serovar Enteritidis (expression vector p efflux MFS transporter SY7K tetA
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gene yw. TNV OvTAld €Kpong TeTpakvkAivg). EmumAéov, evioyhbnke tunua tov
yovidov g yvpdong kot petd omd ovéivon 271 Bacewv mpoékvye 99,6%
OHOOTNTO HE TO YOVIOO TNG LIopovadas A g yvpdong otedéyovg SH11G104 tov
opotvmov Salmonella Choleraesuis.

B) Z10 otéleyoc g S. Infantis pe kmdikd 96 mov mapovsiole avbektikdTNTO
ota, 3o avtiBloTikd evioyvOnkav mtpoidvta yia to yovidla tetA ko tetC (957 wan 745
Baoeig avtiotorya). Metd v oAAniobynon kai v enefepyacio tng aAiniovyiog
506 Paocewv dwmotdbnke 6t1 To TPoidv g PCR yio v evioyvon tov tetA,
napovciole opowwmTa Katd 99,8% e yovidwo avtiiog ekporng tetA tov oteréyovg
Salmonella Kentucky 01-2100- (tetracycline resistance MFS efflux pump).

I') Ocov apopd 10 otéleyoc tg S. Typhimurium pe kmdkd 91 mov £deiée
avlektikOTTa 01N GoVAQapeBaEaloAn/ Tpebompiun, otV TETPAKLKAIVY, OTNV
QUTIKIAAIVY Kot TV evporo&acivn, dNAadn oe TEGGEPIC KATNYOoPieg avTIBlOTIK®V Kot
Bewpeitor moAvavBektikd (MDR), evioyvnkav mpoidovo yio to yovidwo tetA, tetB,
tetC, blaTEM-1, xau sull (957, 1014, 745, 700, 786 Bdocig avtiotorya). Metd amod
aAnAlovymon kot avdivon 811 Bdoeswv, mpoékvye 6tL 10 TPoidv g PCR mov
avtwotorel oto tetB mapovsiale 100% opowwnta pe v mepoyr] avOekTikdTnTOG
tetB tov otedéyovc Salmonella enterica otéleyog B71 mov Bpicketar 610 TAAGUISI0
pB71. Akoua, to mpoidv mov avtictoryei oto Sull (597 Bacewv) mapovsiale 100%
opotdtta pe to sull yovidio tng Salmonella enterica otéheyog SRC4 mov Bpicketan
oto SGI-1. Avtictoo, 0 Tpoidv mov avtictorel oto blatem.1, petd amd avaivon
617 Bacewv eppavile 99,5% opodtnta pe blatem-1 yovidio yo B-Aoktapdon mov
npogpyoTov and Paktipro E. coli.

A) Tyetikd pe to oteAéyn mov Ppébnkav avBektikd oto voldiEko o0&y (Vo
oteréyn S. Infantis-89, 96) kot v evpopro&ocivn (800 otedéyn S. Typhimurium-
6,91, dvo S. bongori-134,135, dvo S. Infantis-89,96 ka1 éva otédeyog S. Anatum-99)
evioyOOnkav mpoidvta yio ta yovidiwa gyrA (313 Pdacelg) tov omoimv o1 GMUEIKES
LETAALAEELS TTOAAEG QPOPEG KOTOANYOLV GE OavVOEKTIKOTNTO OTIS KIWVOAOVES KOl TO
VaAOIEKO 0&D. Metd v aAinAovymon kot v eneéepyocio 600 mpoidviov amd To
yovidww gyrA tov otekeydv pe kmdwod 134,135 PBpébnke ywo 1o otéheyog 134 amd
avtd 99,6% opotdtnra pe TNV LIOUOVASA A TOL YOVISIOL TG YLPAOTG TOV GTEAEXOVG
strain SC67 g Salmonella enterica subsp. enterica petd and avéivon 273 Baoewmv.

[Mopopoime, vy to otéreyxoc 135 Ppénke 100% pe v vropovado A tov yovidiov
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™¢ yupaong ¢ Salmonella enterica subsp. enterica ser. Java otéheyog NCTC5706,
petd and avirvon 256 Bacewv.

E) Téhoc, evioydOnkav pe ™ pébodo PCR mpoidvia yo t0 evowpotovio
KAGong 1 (intl-838 Baoeig) ota tpia otedéyn Salmonella pe kwdikd 89,91,96, yeyovog
OV VTOIMAMVEL OTL T, YOVidla ovOekTIKOTNTOG 0 aVTd To oTEAEYN €dpdlovton o€
petafetd yevetikd otoryeio (evoouatovio kidaong 1). Avibétoc, yio ta yovidl
avOektikomrog tetG (avBektikdtnta oty teTpakvkiivn), sul2 (avBextikdtnta ot
covApopefaaloAn/tpyiefompiun) dev evioybnkov mpoidvta 6e KOvEVO GTEAEYOC,

uetd v PCR.

Ewoéva 4: Evoeictikd omotedéopata g PCR yw ta yovidwo tetA, tetB, tetC, tetG. Me
oepd, ta delypata: PapTupoG ovapopds, apvnTikod naptupag, 89A (dniadn 1o otéreyog 89 pe
10 {evyog ekkivntdv Yo to yovidlo tetA), 89B (otéheyog 89 pe Cevyog ekKvnT@V Yo TO
yovidwwv tetB, k.o.x.), 89C,89G, 91A, 91B, 91C,91G, 96A, 96B, 96C, 96G kot TéA0g
apvnNTIKO PapTLPOG KoL LAPTUPOS ovapopds. MéyeBoc mpoidvimv mov mepiuévovpe: tetA: 957,
tetB: 1014, tetC: 745, tetG:680.
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4. YYZHTHXH

O1 Moméelg and Paxtmplo tov yévovg Salmonella spp. eivar pio amd T1g
Kuplotepeg autieg yaotpeviepitdov ommv Evponn, 6mtwg ko oty EAAGSa (ECDC
2014). TToAXd 1M ¢ Gyprog mavidag alAd kot Kotolkide (do amoTe 0OV deEQUEVES
tov Salmonellae. v EALGSa, de€apev Tov maboydvov avtod, Bempoldvial Kupimg
ot ekTpePduEVOL yoipotr ko ta extpepdpeva opviba (Evangelopoulou et al. 2014,
Papadopoulos et al. 2016). Eivat yeyovdc, oumg, 6t otedéyn tov mafoyovov avtol
KUKAOQOPOUV HECH NG TPOPIKNG OALGIONG, TPOEPYOUEVO Omd TOAAEG Kot
dwpopetikég defopevéc (Papadopoulos et al. 2016). Avtdo vmodnidver Oti
evdgyopévag vmdpyovv dAAa {owd €idn mov E0EEVOLV TO  HIKPOOPYOVIGHO,
amoteddvtog de&apevi CmwovoTikdv oteleymv twv Salmonella spp. kot otv EALGSa,
Y®PIg KATL TETOW0 VO el depevvnOet.

Ot oxvAotl amotelovv {okd €100¢ ov O10Pel o€ oTEVN EMOPT LE TOV AVOpTO
Kol GAANAETOPA pe avtdV, TOGO G€ OOTIKEG OGO KOl GE OYPOTIKEG TEPLOYES. XTI
TEAEVLTAIEG, Ol OKVAOL £pYOVTOL GE EMAPY Kot pe TOAAG Al (wikd €10m, agov ot
WOOKTATEG TOVG TOAAEG QOPEC TOLG YPNOLOTOOVV KoL MG OKOLAOVLS QUAAENG
KINVOTPOPIK®OV HOVAO®MV 1] MG YWVNAAUTEG KOTA TO KLVNYL TPAYUO 7OV £XEL MG
AmOTELEC O 1) S1OTPOPT] TOVS VO, SLOPEPEL OO avTOVS TOV {OVV GE AOTIKA KEVTPA KO
akoAovBovuv  Prounyavomomuéveg olaitec. AMAmwote, To  TEASLTOHM  XPOVIAL,
TOPOUTNPEITOL [0l OAO KOl TTLO ONUOPIANG TAOT) 1 TPOPNG T®V GKOAMV LE OUO KPEUG M
ootd avdaueoa oe apketovg Woktteg (Nilsson 2015), kdartt mov otv EAAGSa xet
v10HeTNOel Ko Y100 0O1KOVOUIKOVG AOYOVE OE APKETEG aypOTIKEG TepLoyéc. H tdon avtn
oumg €yl katokpliel KAmolec opég AOY® TOV KIVOOVOV UETAPOPAS ETIKIVOLV®OV
naboyovev yio ) Anuoota Yyeia (Joffe and Schlesinger 2002, Nilsson 2015). Eivou,
Aowmdv, gpeovic N onuacia diepedvnong g vrapéng otedeydv Salmonella spp. oe
oKOAovg otnv EALGSQ.

Ymv  mopovoa  gpyacia, oLAAEYOnkav 120  delypata  Komplveov
OCVUTTOUATIKOV OKOA®V, amd T mepoyss g Oeccolriag, ¢ Hmelpov wan g
Ytepedg EAMGOaG. Avtd efetdotnkav pe kKAooowkég pikpofroroyés pebodovg,
cvpeova pe to 1SO 6579:2002, Annex D, ce ekhekTikd VTOGTPAOLLOTO KOl TPOEKLYAV
17 otedéym mov mapovsialay EOVOTLTKE YOPUKTINPIGTIKA, TOPOUON LE OVTH TOV
Salmonellae spp. e avtd de&nydn Proynukn dokyr; API Microgen TM GNA+B-ID,

n omoia avayvopioe g Salmonella spp. 12 omd avtd, evd to vedrouto TEVTE

46

Institutional Repository - Library & Information Centre - University of Thessaly
15/10/2023 16:19:22 EEST - 167.114.118.212



avayvopiotnkoy og dtapopetikd oteléyn Eviepofaktnploedmv. Ta 12 avtd otehéym
otaAOnkav ota Kmvwrpikd Epyaotipio XoAkidog yio opotavtomoincm, mwov
amotelel kot ™ pébodo avapopdg twv Salmonella spp., 6mov tavtomoinOnkav evvéa
oTEAEYT, KOl TPOEPYOVTIOV OO €VVEQ OLOPOPETIKOVG GKVAOVG Omd TNV TEPOYN TNG
Oeocariag ko g Hrelpov.

Ev ovveyeio, digpeuvnOnke m avOekTkOTNTO TOV OTEAEXDV OVTOV GOE
ovykekpipéva avtifrotikd. H exhoyn tov avtifotikdv Eywve pe Bdon ™ ypnon toug
OTNV 0TPIKN Kot KTVIATpkn kKAMvikn Tpdén. ‘Eywvav avtifoypappota, cOpeove pe
™ unéBodo dudyvong twv diockwv (uébodoc Kirby-Bauer). Tpio otedéym (89,91,96)
TOPOLGIOCAY AVOEKTIKOTNTA G GUYKEKPUEVA avTIBloTiKd, dnAadn Ta dVO oTeAEYN S.
Infantis (89 kot 96) mapovciccav avOeKTIKOTNTA GE TETPAKVKAIVY, VOMSIEKO o0&V Kat
evpopro&aoivn, evd 1o otéleyog 91 S. Typhimurium £deie avOektikdTrTa o€
téo0eplg katnyopiec avtifotikdv (covipouefo&aldin-tpuebonpiun/ apmikiAdivy/
TETPAKLKAIV) evpoerolacivn) kat Bewpeitor moivovOektikd otéheyoc (MDR)-
otéAexog 91, pe Wiaitepn onpacia yo ) Anpoocio Yyeio. Eniong, entd and ta evvéa
oteAéyn  (6,134,135,89,91,96,99) mapovciacav — avlexktikdtnto  Evovtl  TNG
evpopro&acivng, evog avTiloTikov Tov TpoTeiveTol va yopnyeitan og {da pdévo PETA
amd avtifoypappo (Onmg Kot OAEG 01 KIVOAOVEG), KOl S1OmioT®mon avOeKTIKOTNTAG O
Ao avTiflotika, ®¢ edppoko terevtaing emioyns (evAlo odnywwv Bayer yio v
evpoproéaoivn). Avti 1 odnyio divetaw dote va  amogevyfel M avémruén
avOekTIKOTNTOG TOV PoKNpliov OTIS KIWWOAOVEG MOV UTOPeEl vo. UEIDCEL TNV
amotelecpoTIKOTNTO NG Oepameiag pe GAAeg @Bopoktvoldves AOY® mOAVIG
doTavpovEVNS avOEKTIKOTNTAS. AKOUN, TpoTeiveTan Vo AapBavovTal TPOPUAAEELS
0o TO ATOLO TOV YOpNYEl To oKeVAGUA GE (DO

Ye oviotoyic HE TO  OMOTEAEGUOTO TOV  OVTIBOYPOUUATOV,
ypnowonombnke n péBodoc PCR  ywo v evioyvon tunpatov yovidiov mov
oyetiCovtan pe v avBektikdtrag Evavtt kébe avtiotikod, oe anopovwdéy DNA
Tov oteleymv 89,96,91 (600 S. Infantis ka1 to MDR S. Typhimurium, avtictoya).
Mo v avBekTikdTnTo GTNV TETPAKVKAIVT], O CLYVOTEPA TAPATIPOVUEVOS UNXOVIGLOG
avOektikétrTog ota oteléyn tov Salmonellae, sival n evepyntikn omékkpion HECH
OVTM®OV €KPONG Kol TO YOVidld 7oL eUMAEKOVTOL GE OLTOV TO  UNYOVIGUO
neplopfavouv ta tetA, tetB, tetC, tetD, tetG, wou tetH, ex tov omoiwv cvyvdtepa
avyyvevovtol To tetA, tetB, tetG, evd Ayotepa ovyva ta tetC, tetD (Michael et al.

2006, Thaker, et al. 2010). Xta oteléyn ™G mopovGOG MEAETNG, aviyvedOnKe TO
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yovidio tetA ota dvo oteréyn tov S. Infantis (89, 96), kabmg kat o yovido tetB oto
nohlvaviektikd otédeyog S. Typhimurium (91). And mponyodueveg HEETEG, PaiveToL
6tLm aviyvevon tov tetA yiveton cuyvotepa og oteléyn Salmonella spp. oe avrtifeon
ue v evpeon tov tetB yovidiov mov sivar orovidtepn (Thai et al. 2012, Camarda et
al. 2013). H evpeon ovOekTIKOTNTOG OTNV TETPOKVKAIVI] TOV TPUOV OTEAEYDV
(89,91,96) eivar 1010utépmS avnoLYNTIKY, 0QOL N TETPOKVKAIVY BpiokeTon 6t Alota
pe tg «Yynang Xnuociog yoo v AvOpormivn Yysio Avtkpofrokég Ovoiec»
(Highly Important Antimicrobials for Human Health — WHO,2011).

Eniong, Bpébnke 10 yovidio avOektikdtnTag Sull, 6to molvvabektikd otéleyog
S. Typhimurium (91), 10 omoio aviyvedetar cvyvé o€ oTeAEYN avOEKTIKO o€
covipovapidec. H avBektikdmrta otic covAgovauidec/tpipuebonpiun opeireton oe
yovidia mov Kmdikomolovy évivua un gvaicOnta ot ovoieg owtéc , 6Tmg T Sull,
sul2, kot sul3 cuvavtovior oe otedéyn Salmonella spp. moykoouiog (Frye and
Jackson 2013).Ta yovidia sull kot sul2 cvvnBwg Bpickovral oto SGI-1 (Salmonella
Genomic Island 1) tov Salmonellae (Matayoshi et al. 2015), v 1o yovidio sull £yet
OVLOYETIOTEL e TO evowpotovio KAdong 1 og mpdopatn perlétn (De Vito et al. 2015).
Axoua, evioyvdnke pe PCR tunua tov yovidiov blaTEM-1 oo id10 otéheyog, Eva omod
T MO oVYVA oaviyvevBévta yovidln Tov K®OKOmolovV pio  B-AakTopdon
OMUOVPYDOVTOG OVOEKTIKOTNTO OTNV OUTIKIAAIVY, Ommg mapatnpidnke ce avt)
uerétn (Frye and Jackson 2013). Eivar epgavéc 6t n avBektikdtnta 6to KAOOGUKE,
AvTIBLOTIKA OTTWG 01 TETPAKVKAIVEG, 01 GOVAPOVALIOES KO 1] AUTIKIAATVY KaBmG Kot 1
evpeoT YOVIdImV avOEKTIKOTNTOG O OVTE, OTOTEAOVV OVICLYNTIKO YEYOVOS Yo TN
Anpoocwa Yyeia, apov meplopilovv tic Bepamevtikég emAoyEg oe (da, EVED GE OPKETEG
TEPLOYEG YPNOYOTOOVVTIOL OKOUN Yo TOV AvOpomo AOY® YounAod KOGTOVS Kol
dwbeopottag (Adesiji et al. 2014). Emmdéov, 1 €bpeon mbavodv petodrdewv 610
yovido tng yvpdong o€ tpion oTEEYN, avOekTikd oty evpoprofacivn (89,134,135)
amotehel €voeldn OTL o1 pPeTaAAIEES oTO Yovidlo avtd, Omupovpyel ovOekTiKA
Baktnpla otV evpopro&acivn.

Ta moAvavOektikd avtd otedéyn Bewpoldvtar peydho mpdfinuo amd v
Gmoym g Anpdciag Yyeiog, apov 6tav amopovavovtol ard avlpomive Kpovouata,
ouvoéovial pe mopatetapévn mepiodo voonieiog, cvotnkn Aoipmén kot kupimg
amotvuyio g Bepamevtikng, ayoyns (Varna et al. 2005, Crump et al. 2011). Meydin
avnovyio mpokaAel, emiong 1 moykoOoUlo €EATAMOT TOV GLYVA TOAVAVOEKTIKOV

opotvmov Salmonella Typhimurium - phage type DT104 o¢ avOpdnovg kot {da, amd
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™ dekaetion Tov 1990 won petd (Lee and Lee 2007). H katdypnon tov aviiplotikov,
HEC® NG EMAEKTIKNG TEONG, £XEL AVTIKTUTO GTO Yovidlo avOekTikdTNTOC, TOL OTTOolN
umwopovv va. datnpodviol 6to Poktnplakd yovidiopo yio dekaetieg (Sommer and
Dantas 2011)

@atvetar, Aoutdv, OTL 1 OTOUOVMOOT OVTOV TOV OCTEAEYOV  AmO
OCLUTTOUATIKOVS GKOAOL Yoo Tp®TN @opd otnv EAAGda, to omoio mapovcidlovv
avOEKTIKOTNTA GE GLYKEKPUEVA avVTIBLOTIKA, TOPOLGLALEL 1O10HTEPO EVIPEPOV VIO
™ Anuocw Yyeia, apov ot okdAol amotelovv {wikd €idog mov dwPlodv e oTeEVN
emaP Kol aAANAETIOpovV pe Tov avBpwmo. Xtnv Evponn, 10 52% tov voikokupidv
dwbétovv kdmow (do ocvvipoguic eved ot H.ILA. 10 61% tov vowokvpudv
dwfétovv okOAO Kot TovAdyiotov éva moudi (Macpherson, 2005). Tlapd to yeyovog
0Tt M Wiloktoia katowkidwv (mov, €xel amoderyfel emmePeng yo v vyeia TV
avOponwv (Matchock 2015, Kuban et al. 2016), o kivéuvoc petddoong naboyovov,
o6mwc n Salmonella spp., peta&d avBpdmov kot okbvAoV de umopel vo TopaPre@det,
W0IUTEPMG CNUEPO HE TNV TOPOLGIN OWEAVOUEVOL apPlBIOD OVOGOKATOUGTAAUEV®V
ATOLL®V.

[dtutépov evdlapépovtog, €ivor 1 amopdvoon Kot opotavtomoinon g S.
bongori 61:235:- cuvvdéetar pe yoypoao {oa (epmetd) , £xel anopovmbel pio popd
aKOUN,omd  doppoikd OKVAO  Kotd TN OpKEW EMONUOG GOAUOVEAA®OONC,
0PEIMOUEV O€ aVTOV ToV 0pdTLTo, otnv Itodia (Giammanco et al. 2002) evéd todpa.
Bpébnke v Tp®OTN POPA GE OCVUTTOUATIKO GKVAO. AKOUY], ONUAVTIKO 0pLL0L ETvor
N amopdveon g Hovopactkng S. enterica subsp. enterica 6,7: ki-, xabBdc M
ovvOTNTA EUPEVIONE TOV Hovoeactk®y torwv S. Typhimurium v S. Typhimurium-
like opotuT®V PBpioketon mALov oty TéTaPT OE0M HETOED TV GLYVOTEP®Y 0POTLTTOV
otov avBpwno (ECDC 2014). Eniong, n amopdévmon tov S. Infantis, S. Thompson ko
S. Anatum avo@épetol oTopadIKd GE GKUAOVLG, €V GLYVOTEPA £YovV cuvoebel ue
KPOUGUOTH GOAUOVEAADGE®V C€ avOpOTOLG HETA Oamd EMOEN HE HOALGUEVT
okvAotpoen (Behravesh et al. 2010, Imanishi et al. 2014). 'Evag Adyoc mov
evogyouévag e€nyel yti ot opdtvmol Twv Salmonella spp. amopovdvovtor moAD
OTOVIOTEPO aO aVTO To KO €id0g, gival OTL 11 KaAAEpyEln Kompavmy Bempeiton
YOUNANG evacOnciog oe oyéomn He TV KAAMEPYELD OEIYUATOV A0 TOV EAED 1) TOVG
necevtéplong Aeppadéveg (Bahnson et al. 2005). H Aqyn téroiov derypudtov Ouog

etvar avépktn €&’ opiopol 6€ ACLUTTOUATIKOVG GKOAOVG,.
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Ta VToXPe®TIKO TPOYPAUUOTE ETITAPNONG TOV GOAUOVEAADGE®V TOV
avipomov oty E.E. xobmhg kot to mpoypdppata eAéyyov mov emiPAndnkav ota
opvidiw (ECDC 2014) Oewpnbnkav emtuynuéva, o@oy O EMUTOAAGUOS TOV
COAPOVEALDGE®V TTapovaioot peimon v tehevtaio mevioaetio (Hugas and Beloeil,
2014). Opwg, oteréyn GMwv opotdnov, ektog tov  S. Enteritidis and S.
Typhimurium, pokaiovv TAéov emdnuieg otnv mepoyn ¢ EE (Kinross et al. 2014,
Friesema et al. 2012, Friesema et al. 2014). O apBudg Kot 1 TOIKIAIL SLUPOPETIKAOV
oteleymv Salmonella (7 dapopetikoi opdTLTOL) OV PPEBNKAY KOTA T HEAETN OLTH
VTOGEIKVOOLV T1 CTUAGI0 TOL GKVAOL MG SEEAUEVT] TOAADV 0POTOHTI®V TOL TABOYOVOL
OLTOV OV UTOPOVYV TAVTOYPOVO VO LOAVVOLV avOpdTovg Kot aAla Lo, Kabdg Kot va
odnynoovv og mepoTEP® pOAVVOT Tov TEpPdAlovtoc. H mapovoa perétn yio mpdn
eopd dwmiotwoe v Vmapén opotdmwv Salmonella spp. oe acvumtopatikods
okOAOLG otV EALGOa, TV mopovsion avOekTIKOTNTOG 6€ aLTOVG KOL TNV ATOUOVMOGCT
ToAAVOEKTIKOD  OTEAEYOLG.  ZNueEpa, Ol  1010KTNTEG OOV  oLVIPOELdS Ta
AVTILETOTILOVV TAEOV MG HEAN TNG OTKOYEVELNG KO TOVG TTOPEXOVV HEYAAN elgvbepia
KIVIoE®Y 6TOVG Y®povg tovg omtiov (Overgaauw et al. 2009). Eivoi, Aowmodv,
KPiG1UNG ONUACIaG 1) ETONUIOAOYIKT ETAYPVTVNON KOl O GYESIOCUOC TPOYPUUUAT®V
EMTNPNONG, KOODC KOl 1 EVNUEPMOT TOL KOWOV Yo TN ANYN TOV KOTAAANA®V

UETPOV TPOANYTG.
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5. YHHOMNHMA

DIIpoiév PCR 89A (89tetA): 100% opoidtto pe: Salmonella enterica subsp. enterica
serovar Enteritidis expression vector pSY7K tet(A) gene for tetracycline efflux MFS
transporter Tet(A), complete CDS

Bdoeig 909 / expect 0/ identity 100% (909/909) / keva. 0.

Sequence ID: ref[NG_048154.1]

AlAnAovyio Tov avolvOnke:

ATGCCGGTGCTGCCGGGCCTCCTGCGCGATCTGGTTCACTCGAACGACGTCACCGCCCACT
ATGGCATTCTGCTGGCGCTGTATGCGTTGATGCAATTTGCCTGCGCACCTGTGCTGGGCGC
GCTGTCGGATCGTTTCGGGCGGCGGCCGGTCTTGCTCGTCTCGCTGGCCGGCGCTGCTGTC
GACTACGCCATCATGGCGACGGCGCCTTTCCTTTGGGTTCTCTATATCGGGCGGATCGTGG
CCGGCATCACCGGGGCGACTGGGGCGGTAGCCGGCGCTTATATTGCCGATATCACTGATG
GCGATGAGCGCGCGCGGCACTTCGGCTTCATGAGCGCCTGTTTCGGGTTCGGGATGGTCG
CGGGACCTGTGCTCGGTGGGCTGATGGGCGGTTTCTCCCCCCACGCTCCGTTCTTCGCCGC
GGCAGCCTTGAACGGCCTCAATTTCCTGACGGGCTGTTTCCTTTTGCCGGAGTCGCACAAA
GGCGAACGCCGGCCGTTACGCCGGGAGGCTCTCAACCCGCTCGCTTCGTTCCGGTGGGCC
CGGGGCATGACCGTCGTCGCCGCCCTGATGGCGGTCTTCTTCATCATGCAACTTGTCGGAC
AGGTGCCGGCCGCGCTTTGGGTCATTTTCGGCGAGGATCGCTTTCACTGGGACGCGACCAC
GATCGGCATTTCGCTTGCCGCATTTGGCATTCTGCATTCACTCGCCCAGGCAATGATCACC
GGCCCTGTAGCCGCCCGGCTCGGCGAAAGGCGGGCACTCATGCTCGGAATGATTGCCGAC
GGCACAGGCTACATCCTGCTTGCCTTCGCGACACGGGGATGGATGGCGTTCCCGATCATG
GTCCTGCTTGCTTCGGGTGGCATCGGAATGCCGGCGCTGCAAGCAATGTTGTCCAGGCAG

2)IIpoiov PCR 96A (96tetA): ouototnta 99,8% pe Salmonella enterica subsp. enterica serovar
Kentucky 01-2100 tet(A) gene for tetracycline efflux MFS transporter Tet(A), complete CDS
Baoeig 506/ expect 0/ Identity 99,8% (505/506) / keva O.

Sequence ID: ref[NG_048158.1|

AlAniovyia Tov avalvOnke:

TATGCCGGTGCTGCCGGGCCTCCTGCGCGATCTGGTTCACTCGAACGACGTCACCGCCCAC
TATGGCATTCTGCTGGCGCTGTATGCGTTGATGCAATTTGCCTGCGCACCTGTGCTGGGCG
CGCTGTCGGATCGTTTCGGGCGGCGGCCGGTCTTGCTCGTCTCGCTGGCCGGCGCTGCTGT
CGACTACGCCATCATGGCGACGGCGCCTTTCCTTTGGGTTCTCTATATCGGGCGGATCGTG
GCCGGCATCACCGGGGCGACTGGGGCGGTAGCCGGCGCTTATATTGCCGATATCACTGAT
GGCGATGAGCGCGCGCGGCACTTCGGCTTCATGAGCGCCTGTTTCGGGTTCGGGATGGTC
GCGGGACCTGTGCTCGGTGGGCTGATGGGCGGTTTCTCCCCCCACGCTCCGTTCTTCGCCG
CGGCAGCCTTGAACGGCCTCAATTTCCTGACGGGCTGTTTCCTTTTGCCGGAGTCSCACAA
AGGCGAACGCCGGCCGTTAC

3) Ipoiov PCR 91B (91tetB): opowdtro 100% pe Salmonella enterica strain B71 plasmid
pB71, complete sequence
Baoeig 811/ expect 0/ Identity 100% (811/811) / keva. O.

Sequence ID: gh|KP899806.1
AlAnovyia Tov avolvOnke:

GTGCGCTTTGGATGCTGTATTTAGGCCGTTTGCTTTCAGGGATCACAGGAGCTACTGGGGC
TGTCGCGGCATCGGTCATTGCCGATACCACCTCAGCTTCTCAACGCGTGAAGTGGTTCGGT
TGGTTAGGGGCAAGTTTTGGGCTTGGTTTAATAGCGGGGCCTATTATTGGTGGTTTTGCAG
GAGAGATTTCACCGCATAGTCCCTTTTTTATCGCTGCGTTGCTAAATATTGTCGCTTTCCTT
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GTGGTTATGTTTTGGTTCCGTGAAACCAAAAATACACGTGATAATACAGATACCGAAGTA
GGGGTTGAGACGCAATCGAATTCGGTATACATCACTTTATTTAAAACGATGCCCATTTTGT
TGATTATTTATTTTTCAGCGCAATTGATAGGCCAAATTCCCGCAACGGTGTGGGTGCTATT
TACCGAAAATCGTTTTGGATGGAATAGCATGATGGTTGGCTTTTCATTAGCGGGTCTTGGT
CTTTTACACTCAGTATTCCAAGCCTTTGTGGCAGGAAGAATAGCCACTAAATGGGGCGAA
AAAACGGCAGTACTGCTCGGATTTATTGCAGATAGTAGTGCATTTGCCTTTTTAGCGTTTA
TATCTGAAGGTTGGTTAGTTTTCCCTGTTTTAATTTTATTGGCTGGTGGTGGGATCGCTTTA
CCTGCATTACAGGGAGTGATGTCTATCCAAACAAAGAGTCATCAGCAAGGTGCTTTACAG
GGATTATTGGTGAGCCTTACCAATGCAACCGGTGTTATTGGCCCATTACTGTTTGCTGTTA
TTTATAATCATTCACTACC

4) ITpoiév PCR 91sull (91sull): ouorotnto. 100% pe Salmonella enterica strain SRC4 TrmE
(trmE) gene, complete cds; Salmonella Genomic Island 1 variant SGI1-I, complete sequence;
YidY (yidY) genes, complete cds

Baoeig 597/ expect 0/ Identity 100% (597/597) / keva. O.

Sequence ID: gb|KU563154.2
AXAnAovyio Tov avolvOnke:

ACGTATTGCGCCGCTCTTAGACGCCCTGTCCGATCAGATGCACCGTGTTTCAATCGACAGC
TTCCAACCGGAAACCCAGCGCTATGCGCTCAAGCGCGGCGTGGGCTACCTGAACGATATC
CAAGGATTTCCTGACCCTGCGCTCTATCCCGATATTGCTGAGGCGGACTGCAGGCTGGTGG
TTATGCACTCAGCGCAGCGGGATGGCATCGCCACCCGCACCGGTCACCTTCGACCCGAAG
ACGCGCTCGACGAGATTGTGCGGTTCTTCGAGGCGCGGGTTTCCGCCTTGCGACGGAGCG
GGGTCGCTGCCGACCGGCTCATCCTCGATCCGGGGATGGGATTTTTCTTGAGCCCCGCACC
GGAAACATCGCTGCACGTGCTGTCGAACCTTCAAAAGCTGAAGTCGGCGTTGGGGCTTCC
GCTATTGGTCTCGGTGTCGCGGAAATCCTTCTTGGGCGCCACCGTTGGCCTTCCTGTAAAG
GATCTGGGTCCAGCGAGCCTTGCGGCGGAACTTCACGCGATCGGCAATGGCGCTGACTAC
GTCCGCACCCACGCGCCTGGAGATCTGCGAAGCGCAATCACCTTCTCGGAAAC

5) ITpoiév PCR 91blaTEM-1 (91blaTEM-1): 99, 5% opototnta pe Escherichia coli blaTEM
gene for class A beta-lactamase TEM-150, complete CDS

Baoeig 617/ expect 0/ Identity 99,5%/ (614/617) / kevd 0

Sequence ID: ref[ING_050194.1]

AlAnovyia Tov avalvdnke:

AACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGYGCGGTATTATCCCGTGT
TGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGA
GTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAG
TGCTGCCATAACCATGAGTGATAACACTGCKGCCAACTTACTTCTGACAACGATCGGAGG
ACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGT
TGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGY
AGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCG
GCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGC
CCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGT
ATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACG
GGGAGTCAGGCAACTT

6) IIpoidv PCR 89gyrA (89gyrA) opototnta 99,6% pe Salmonella enterica subsp. enterica
serovar Choleraesuis strain SH11G104 DNA gyrase subunit A (gyrA) gene, partial cds

Sequence ID: gb|KP184391.1
Badoeig 256/ Expect 1e-136/ Identity 99,6% (270/271)/ xeva. O

AlAnovyia Tov avolvOnke:
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GCATGACTGGGACAAAGCCTATAAAAAATCTGCCCGTGTCGTTGGTGACGTAATCGGTAA
ATACCATCCCCACGGCGATTACGCAGTGTATGACACCATCGTTCGTATGGCGCAGCCATTC
TCGCTGCGTTACATGCTGGTGGATGGTCAGGGTAACTTCGGTTCTATTGACGGCGACTCCG
CGGCGGCAATGCGTTATACGGAGATCCGTCTGGCGAAAATCGCCCACGAACTGATGGCCG
ATCTCGAAAAAGAGACGGTGGATTTCGTGGA

7) TIpoidv PCR 134gyrA (134gyrA): opototnta 99,6% pe Salmonella enterica subsp. enterica
partial gyrA gene for DNA gyrase subunit A, strain SC67

Sequence ID: emb|FR716824.1

Baoeig 273/ expect 1e-137/ Identity 99,6% (272/273) / xeva. 0.

AlAnovyio Tov avolvOnke:

GCATGACTGGGACAAAGCCTATAAAAAATCTGCCCGTGTCGTTGGTGACGTAATCGGTAAAT
ACCATCCCCACGGCGATTCCGCAGTGTATGACACCATCGTTCGTATGGCGCAGCCATTCTCG
CTGCGTTACATGCTGGTGGATGGTCAGGGTAACTTCGGTTCTATTGACGGCGACTCCGCGGC
GGCAATGCGTTATACGGAGATCCGTCTGGCGAAAATCGCCCACGAACTGATGGCCGATCTCG
AAAAAGAGACGGTGGATTTCGTGGAA

8) ITpoiov PCR 135gyrA (135gyrA): 100% opowotnta pe Salmonella enterica subsp. enterica
serovar Java strain NCTC5706

Sequence ID: emb|LT571437.1|

Baoeig 256/ Expect 6e-130 / Identity 100% (256/256) keva 0.

AlMnAovyio Tov ovoAvOnKe:

TCCTATAAAAAATCTGCCCGTGTCGTTGGTGACGTAATCGGTAAATACCATCCCCACGGCGA
TTCCGCAGTGTATGACACCATCGTTCGTATGGCGCAGCCATTCTCGCTGCGTTACATGCTGG
TGGATGGTCAGGGTAACTTCGGTTCTATTGACGGCGACTCCGCGGCGGCAATGCGTTATACG
GAGATCCGTCTGGCGAAAATCGCCCACGAACTGATGGCCGATCTCGAAAAAGAGACGGTGGA
TTTCGTGGA
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