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EYXAPIXTIEX

H mopovca d1daxtopikn dwatpiPn ekmovinke oto Epyactipio Mikpopioroyiag
ka1 [apaociroroyiag Tov Tunuatog Ktnviatpikng tov Iavemiomuiov Osccaiiag, Kamowa
emuépovg tuMuota oto Epyactiplo Mikpofioroylag kot Aotumomy Noonudtov tov
Tunuorog Kmviarpikng tov AILO, evoo m opotavtomoinon &ywve oto EbBviko
Epyactpro Avagopdc Zaipoverlmv (XoAkidoo).

H exknovnon avtmg ¢ didaktopkng dwrpiprg vanpée wa oladikacio uddnong
YEUATN TPOKANGELS TOGO GE EMGTNUOVIKO OGO Kol 6 avOphmvo enimedo. To amotérecua
NG SKANPNG TPOSOTIKNG SOVAEING Ko TPOSTABEING iome Ogv Ba NTaV EPIKTO YWPIc TV
TEPAOTIO EMGTNOVIKT] KO YVYOAOYIKT] VIOSTNPIEN TOL €lya. TNV TUYN VA OEXTD OO TNV
eMPAETOVGA UOV, TNV OIKOYEVELQL OV, TOLG QIAOLC Kol TOLG GuVadEAPov pov. Erot,
KaBhg avtd 10 «talidy @Thvel 6TO TEAOC TOL VIMO® TNV OVAYKY VO EKQPACH TIg
EIMKPIVEIG OV EVLYOPIOTIEC GTOVG AVOPAOTOVS TOL Le GLuVOdEVoaY Kol pe otnpiéav oia
aVTé TA YPOVICL.

Tig mpdTeg evyapiotieg pov Ba MBera vo, EKPPACH otV eMPAETOVGE LoV, TNV
Kabnyntpa, k. Ayyeikn P6om- Mrovptér, 1 omola kot apynv Le EUTIGTEVTNKE KOl POV
E0MGE QVLTN TNV €VKA1PT, AVOOETOVTAS OV TN GLYKEKPIUEVT O10aKTOPIKY OTpipr). Oa
NBeha va EEpete OTL 1 yvoplia Kot 1 cuvepyacio poall cag rav &éva PEYEAO TPOVOULO
KOl U0 GVETOVAANTTY EUTEPio Kol VIMBm 10waitepa Tuyxept], AL Kol EVYVOU®Y YU
avtd. Agv pov dddéate povo to vomuo tng Kmmviatpikng ememung, ohid 1o vOnua g
Comg! Zag evyop1oTd Y100 TNV ATEAELMT VAOLOVI] GUC, TNV ETUOVH GOC, Y10, TO CUEIMTO
EVOLHPEPOV GOC Oyl HOVO Ylo. TV Topela. TG €pevvag, aAAd Yo KGBe TL OV UE
amOGYOAOVGE, TIC GUUPBOVALG, TIG UTEAEIMTEG GEALdEG TTOL dfdcoTe Kat dopOhoate yio,
Héva, ywo. to 6t1 noactoy whvto oimha pov Yoo vo pe otnpifete ota, G0CKOAN, YO TNV
®Onon mov pov dtvate vo cuveyilm, Yo TV aydan cag. ..

Evyapiotd emiong Oepud tov Avaminpot| Kabnynm k. XZmvpidewv Kpvra, o
0mO10¢ GLVTEAEGE OVGIUOTIKA GTIV OAOKANpmon pépovg ¢ datpiPng oto Epyactiplo
Mikpofioroyiag kot Aotumwdémdy Noonudtov tov Tuniuatog Kmviorpikng tov AILO,

KaBhC Ko yio TV vOAppuven| Tov dha ouTd Ta, XPOVIaL.
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Ocpuéc evyaplotiec BEA® vo ekppdcm otov Kabnynt) k. XpiotodovAdmovio
Tedpyro yia ™ Ponbero ko To OeTikd o OAMA TOVL.

Evyapiotd Pabvrtata tov Aéktopa k. Dtmovon Tedpylo yia ) Ponbeid Tov, v
EMIGTNLOVIKT TOL KaBOdN Yo, Y10 T SLVEPYUGia OV elyope OAG, QLT TA ¥POVIL, YOP®
a6 To B TG O1oTPIPC, KABMOE Kat Y10 TNV YuyoAoYIKY 6TNp1En TOV LoV TOPELYE.

AtcBdavopar eniong v ovaykn va euyoplotom Oepud to. GAAL TPIK HEAN TG
Entopehotg Eetactikng Emtpomne tovg: Kabnyntm k. Maidiivn Xapdioumo, Av.
Koabnynm . Homnd Iodvvm ko Emk. KaOnynqrpa k. Ie€apd Avdpedvo, yia
GULLETOYN TOLE KOl Y10 TO GYOME TOVC.

Oepuotatec cvyaplotiec OEA® vo  eKQPAo® OTO0 AOWO TPOCOTIKS  TOV
Epyaoctmpiov MikpoPioroyiog xor Iopacitoroyiog tov Tunuatog Krnviatpikng tov
IMovemotnuiov Occcariag, Kot 1001UTEP®S oTov AéKTopa, K. Agukaditn Mevérao kot v
k. [atclaovpa Afuntpa yio 1 cuvepyaosio kol Ty NO1K TOLC CLUTOPECTOCT.

Ouwe, n owrpPn oev Ba orokAnpwvotay ympic ™ Ponbelan moAAGLY GAA®Y
avOporov. Etol, opelhw guyapioties:

Ytov @iro ko cuvadehpo K. KovkovAn ABavacio yiu v avektiunm Pondeid
TOL OTN GLAROYN Jelypdtov, otovg ocuvadéhpovg ¢ Kmviarpwng Awvbuveng
Koapditoag, kobbhg kot 6e OAo 10 TPocomkd TV Xeayeiov Kapditoag kar TTUANG kot
GTOVG YOIPOTPOPOVG LLE TOVG OTOIOVG CLVEPYAOTNKAL.

Y10 mpocwmikd Tov EBvikov Epyactnpiov Avagopdc Zoipoverldv (XoAkido)
Y10 TG TOAAEG DPEG TOL APLEPOCAY GTNV OPOTAVTOTOINGT KL TNV (YOYN ETKOIVOVIQL.

Ytov Avticvvraypatdpyn (YO) k. Kapyadovpo TIétpo, yia t otpién tov va
napopeive oto Epyactnplo MikpoPioioyiog Kol vo, cuveyicm pe v ekmndvnon g
S16uKTOopIKNG draTp1Pnc.

Ytov @iho katl cuvadeipo Tayuatdpyn (YK) k. Tplavragviiov Elevbépio yia
Bonbeid Tov, dmote TNV YPEACTNKAL..

>t ¢idn pov Tayupatdpyn (YN) k. Movotdka EAévn yo tnv moldTiun Bonbeid
NG KUTd TN 6TATIoTIKY enelepyacio Tmv 0e00UEVOV.

X1t @iAn pov Avtimhoiopyo (YN) k. I'kaviova Avopoudyn mov ue cuvodevse 6

dvo cuvédpla (Kmv/moln kot Ateafova) Kat yio tnyv N0k TG SCLUTAPAGTACT).
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Ytovg @ikovg pov Baow Kovtovin kar Anuntpn KoroBo yio ) Ponfeid tovg e
Béuato Tov apopovcay TpoPanuara pe tov H/Y.

‘Eva 1epdotio euyopiotd olyovpa dev €ival OpKETO Yo VO ELYOPICTC® TNV
O1KOYEVELG LOV Y10, TNV QUEPICTI CLUTAPACTUGT, BONOELN KAl EUTIGTOSHVY).

Edwd, tov motépa pov Takm, o omolog pe avtomdpvnor epydctnke Simio pov
aKOVPUCTO, GTO GPAUYEID KOl GTOV TAYKO TOV £PYASTNPIOL ATEAEIMTES VUYTEG KOl ApYiEs.
[Motépa, 68 eVYUPIGTO Y10 TIG TPOSEVYES GOV, Y10, TO UCTEIPELTO EVOLUPEPOV GOV YIX
QLTI TNV £PELVA KL Y10 TO OTL NGOLV TAvTA TEPTPOVOC Yo pEva. Xwpic Eoéva Giyovpa
dev B0, Ta, KOTAPEPVAL..

Tn untépa pov, OdArela, yloo v avektiunt Pondeid g pe to mondd pov. Ty
adepen] pov Iwdvva, tov youmpd pov Koota kot 1o mebepikd pov Apioteion ot
Ayyehn yio, T Bon0ela Kot KATovON e TOL OV TPOGEPEPUY KAUL QVTOL.

Tov o0luy6 pov, Anuntpn, oL NTav whvTo SiTAa Hov, Yo TNV vBdppLven, T
ouveyn evioyvon, Yo OA0 TO. KTNVIATPIKE GUVESPLA TTOL TTapaKoiovOnoe o EAAGOO Kat
e€mTepPKd. ANuNTPn, 6 EVYUPISTO Y10, TNV YA, TNV LIOUOVI KOl TNV VTOGTHPIEN GOV
oA outd T ypovia. Tpaypatikd motedm ot gical o Katadpopéog e tig mepiocotepeg
YVOGELS GTT GUALOVEAAMOT| TOV X0ipov 6TOV KOGHO!

T&Mog VoL TEPAGTIO ELYAPIGTD GTA SVO Oy YEAODVSI0 LOV, TO, LUKPA LOV KOPITGUKLN,
Ayyehn Ko @A Y10, TV VTOUOVT TOVG, Y10, TIG OPES KAl TIG HEPEG TTOL OTEPNONKAY
NV ayamn pov. Xag vrocyopot 6t amd dm Kot mEpa B KatafdAro Kabe Tpoondbeio va
AVATANPOG® OAOV AVTOV TOV YPOVO!

Evyapiotd avovopo 6Aovg, ¢iAovg Kol yvmoTovg, Tov UE STHPIEQY WYLXOAOYIK(L

ka1 (ntd mpokataforkd cuyvoun av EEyaca KAToov.
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HEPIAHYH

To yévog Salmonella mepirapfivel maboydvo Paxtnpidia pe TUyKOSUIN CNUAGI
ot Anuocta Yyela kot TNV OlKovopia, AOY® TOL GUEGOL OIKOVOUIKOU KOGTOLG 7OV
TPOKVATEL A0 TO, TOGOSTH BVNGIUOTNTOG Kol BVITOTNTAC, KOOMG KUl TOV AVUTOAOYIGTOV
AmOAEIOV 6 (OOKOUIKA TTpoidvta. Xto £idog Salmonella enterica ovixovv mdve amd
2.500 opdtumor pe onuocio ot Anuédcto Yyeia kot ™ (o mapaymyn. Ot opdtumot
ALTOL O1UPEPOLY CNUAVTIKG MG TPOC TO VPO TOV EEVIGTAOV TOVG, KAOMG Kol 1 TPOG TN
@vo™m NG vOcou oL elvan kavol vo mpokoAgéoovv. O yoipog Kol To TPOIOVTA TOL
AOTEAOVV ONUAVTIKY Seapev) 0106TOPAG TOL TABOYOVOL GTNV TPOPIKN CALGION, AOYM
TOv OTL TO €idn ToL Yévoug Salmonella eivor gvpém O6100£00UEVA GTO. GLGTNUATA
TOPOYWYNG yolpwv moyKoouimg. Ot vrokAvikég AoUMOEELS TOL yoipov ue Salmonella spp.
Exovv (MOVOTIKO YOPaKTNPA UE HUEYOAT ONUAGIO OTNV ACPUAELN TOV TPOPIU®Y, GUVETHS
KOl GTT) XOPOTPOPia, KAOIGTOVIUG TV ENXITNPNGCT TOV CUAUOVEAADGEWDY ATUPUITNT.

YKomoOg NG mopovcas SwIPPNg NTOV M HEAETN NG emdnuoroyiag Tov
Salmonella spp. ce EMANVIKEG EKTPOPES YO1POL, MOTE VO OlEPELVNOEL 1] GNUOVTIKOTNTA
TOVL YOP1VOU KPEATOC Y10 TN Anuodcia Yyeia.

Metd amd ektevi HEAETN NG Keipevng 01ebvoig PBipAoypagiag, amopacictnke M
SdKacio ™G EPELVNTIKNG UEAETNG TNG OCUAUOVEAAMGNC TOV YOlpov oe emimedo
ocpayelov, ®ote va Kaboplotel 1 onuoacio tng poAvveng otn Anudecia Yyeia.

Apycd n poéAvVen OtepevvnOnke oporoyikd ue delypata aipotog 314 cudv kat
374 yoilpwv TEMKNG Thyvveng omd 39 eKTPOQPEC, AYVAOOTOL EMIMEOOL UOAVVONG UE
Salmonella spp., ce mévie yemypoeikés meployéc ™G EAMAIOag (Oeocorio, Xteped
EArGoa, B, EAAGSa, Hrepog, Kpnm). H oporoyikn oiepebvnon &ytve pe tn ypnom
eumopkd, or0éciung upeong mix-ELISA (Herd-Check Swine Salmonella Antibody Test
Kit, Idexx Laboratories, Inc., Maine, USA).

Ta amoteréopota £6e1&av OTL 1) OPOBETIKOTNTA NTAV:

. Metaéo tov yopountépmv 81,53% ue cut off OD>10% kot 20,38% pe
cut off 0D>40%
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. Metaéo v yolpov tedkng mdyvvong 70,32% pe cut off OD>10% ot
15,5% pe cut oft OD>40%

. Metaly tov extpoedv amd 0-100% pe cut off OD>10% xor amd O-
63,33% pe cut oftf OD>40%.

H opobeticomta tov 39 ektpo@av NTav eéaptnuévn omd v emieyeica Tiun cut
off ¢ ELISA. Avtr 1 diepevvmon £detée OtL 1) KOADTEPN GLGYETION UETAED OPOAOYIKMDY
ueBOOomV Kot amopovacemy apatnpnonke ywo Tiuy OD cut off 40%. Xvykekpyéva 1o
Odds Ratio yo v tun tov cut off 40% nrav OR 2,456 (1,004 — 6,007) (95% CI),
diadn éva (o eiye 2,456 @opéc mbavomreg va Ppedel Salmonella spp. Oetikd.
Emutiéov, n otatiotikn avdivon smiPefaimoe Tov oNUOVTIKO ETIONUIOAOYIKO POAO TOV
YOlpoUNTEP®V oTN datnpron Kot dlaomopd TG uoivveng ue Salmonella, dmiaodn tov
POAO TOVG GTN HETAOOGT TOL TABOYOVOL GE YO1POLE TEMKN G TThyvvens. Me Bdon avtd ta
dedopéva yia. cut off tng OD 40% 1 cuyvotnto epeaviong (emmoracudc) e Salmonella
OTIG XOPOUNTEPEC GE GYECT LE TOLG YOIpovG TEMKNC hyvveng nTav 20,38% kot 15,5%
avtictolya.

Me dedopéva, To. EVPNUATA TG TPOKOUTUPKTIKNG OPOOIEPEHVIONG O GYEOLUGUOG
NG aMOUOVOGTG TOL TABOYOVOL KAl TNG CUGYETICNG TOV UE TA TOGOGTEH OpOPeETIKOTNTAG
TEPLOPIoTNKE 0T OEGCUAIN, OTOL T TOCOGTE TV OPOBETIKMOV EKTPOPAOV NTOV UETUED
0-92,6% pe cut off OD>10% o petald 0-20% (cut off OD>40%).

Mo ™mv amopdévmon Kol TAUTOTOINGCT] TOV OPOTUA®V TO. EMAEYUEVA OelyuaTal
eetaomkav pe Paon to ISO 6579:2002, Annex D yia 1pdeuo ko {wotpoeég (ISO
2002). Ta delypoara MTov aipo, 1otol Kol kompdva amd 123 cedylo ¥oipwv TEMKNG
mhyvvong, mov wponAbav amd 15 ektpoég pe 2.500 mepimov (ho TEAKNG ThyLVONG.
Anhodn eréyybnke oporoyikd Kot pikpofloroyikd mepimov 10 5% avtdv tov (hov. T
TOV WKPOPLOAOYIKO £AEYYO TOV eKTPOPOV dlepsuvinkoy 615 delypata 1otdv Kot
kompavev. H opobetikdtnra tov eéetacbéviav (dov cuvorkd ntav 59,35% ue cut off
OD>10% xon 20,33% pe cut off OD>40%, evd T0 TOGOGTO TV OPOBETIKOV (D®V UE
Baxmmploroywn emPePaimon frav 65,11% pe cut-off OD> 10% kot 30,23% pe cut-off
OD> 40%. Awgaivetar 611 1 evausOncio kot 1 ewdwornro ¢ mix-ELISA etvon

otoTioTiKd onuavtiky (95% CI) ue cut-off OD> 10%.
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Emumiéov tov detypdtov and cedyla xoipov, eéetdomkay pikpofloroyud 378
detypara emeaveidv (swab samples) Tov cpayeiov, wote vo diepevvndel o poOAOS TOVG
OTNV EMUOAVVGT TOV COAYIOV.

Ao 1 pikpoPloroyikn depedivnon pe to ISO 6579:2002 amouovmdnkoay 265
oteAéym. To oteréyn ovtd Ntav Gram kot o&eddorn opvnTIKA, Gpo viKay GTNV
owkoyévela, T@v Eviepofakmmplociddv kot tavtomombnkoy Proynuikd pe to API 20E
(Biomerieux, France) xat 1o MicrogenTM GnA+B-ID (Microgen Bioproducts Ltd, UK).
Xopoakmpiomkav o¢ Salmonella spp. 101 otedéym, to omoia eAéyyOnkav e
morvovvapovg avtl-O, avti-H kat avti-Vi opovg ko otdAbnkav oto E6viko Epyocsmpilo
Avopopag ZaipoveArldv (XaAkida) yio, TANPT OpOTAVTONOINGT).

Telucd opotavtomomBnkav TAnpwg 82 otedéym (55 mpoepyduevorl amd {ho Kat
27 amd TG em@dveleg TOL ogayeiov), 4 yoapaxtnpiommkayv ¢ arvmomointa, 14
avayvopictnkay Broynuikd og S. enferica subsp. arizonae kot &va o¢ S. enterica subsp.
indica. Metalh 1TV avayvopIoUEVOY OPOTUTTMY NTAY Ol VEOUVOSVOUEVOL LOVAPOUCKOL
TOmol Tov opotvmov Typhimurium, S. enterica subsp. enterica ser. 4,5, 12:1:- (16
oteléym) xou S. enterica subsp. enterica ser. 4,12:1:- (9 oteréyn), ol LOVOPAGIKOL S.
enterica subsp. enterica ser. 6,7.k:- (7 oteréyn) xou S. enterica subsp. enterica ser.
6,14,25:-:1,2 (éva 6TéAEYOC) KOl Ol O GRAVIOL OPOTLTOL TWV VIOEOMV enferica subsp.
diarizonae 61:k:1,5, S. enterica subsp. salamae 38:b:1,2 xou S. enterica subsp. houtenae
40:g,t:- (évo oTéheyog o kabévag). Amo To Aowtd oteAéym, 38 avnKav oTov OpOTLTO
Typhimurium kot 12 6g dAhovg opotimovg (S. Bredeney (3 otedéym), S. Agona, S. Derby,
S. Infantis, §. Meleagridis, S. Cerro). Ilapoio mov o opotvrog Typhimurium frov o
eMKPOTESTEPOS (38), M TASIOYMNPIO. TOL GLVOAOL TOV AOITOV OPOTLTWV OVIKOV GE
eKelVOVg TTOL Be®POoVVTAL AVUOLOUEVOL ] «EEMTIKODY OGOV aPOPd T1 GUALOVEALMGT| TOV
avOpOmOov.

IMa ™ oepedivnon g onuoaciog g avriProavioyng ot Anuosia Yyeio, to 101
oteAéym avoyvopicpévo pe 1o APT 20E, MicrogenTM  GnA+B-ID xot v
opotavtonoinen wg Salmonella spp. diepevvnOnKav pe ™ uEBodo ddyvong TV dloKmv
oe 24 avryukpoPukéc ovoieg. Ot ovoieg Mrav:  amoxicillin - (30 ug),
amoxicillin/clavulanic acid (20/10ug), ampicillin (10 pg), ampicillin/sulbactam (10/10
ug), aztreonam (30 pg), cefotaxime (30 pg), cefoxitin (30 pg), ceftazidime (30 pg),
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ceftiofur (30 pg), ceftriaxone (30 pg), cefuroxime (30 pg), chloramphenicol (30 ug),
colistin (50 pg), doripenem (10 pg), enrofloxacin (5 pg), erythromycin (15ug),
gentamycin (10 pg), kanamycin (30 pg), nalidixic acid (30 pg), penicillin G (10 pg),
rifampin (30 pg), sulfamethoxazole/trimethoprim (23.75/1.25 pg), tetracycline (30 ug)
kat tigecycline (15 pg).

Ta evpruota £6etéav vymAd tocootd avBektikdtnrog o: penicillin G (10 ug)
(93%), rfampin (30 pg) (75,24%), tetracycline (30 pg) (68,31%),
sulfamethoxazole/trimethoprim (23.75/1.25 pg) (61,38%), ampicillin (10 pg) (54,45%),
amoxicillin (30 pg) (53,46%) ko pkpodtepo oe  chloramphenicol (30 pg) (22,77%),
kanamycin (30 pg) (14,85%) xau colistin (50 pg) (11,88%).

AOY® NG TOPATNPOLUEVNG VLYNANG  ovOekTiKOTTOG Kol TG emPBoANg
TEPLOPICUDY GTN ¥PNON TGOV OVTIKPOPLaKdY ovcidv, diepeuvnonke n evaicOnoia 59
OTEAEYDV UE TOAMATAY aVOEKTIKOTNTA €K TOV OpoTavTonombéviwy Salmonella spp. mov
AmOpOVOBNKAV amd c@dyla yolpwv, o Tpelg avapainteg mocodtres (5, 15 war 30 ul)
a19éprov shoiov amd piyoavn, 6evoporifavo kot Buudpt. Toco 0 pryavéralo 660 Kol TO
Bupapérato elyov 1oy LPT AVASTUATIKY EXIOPAGT, AKOUN KL Y10 TNV TocOT T, TV S5 ul,
YOPIC STATICTIKG SNUOVTIKY O10popd. LETOED TOVS, Vi TO EAato devdporifovou dev eiye
Kapio 1 Topovoiace KpOHTEPT AVTYIKPOPLoK SpAcT GE GYEOT LE TO PLyavEANLO KUl TO
Bopapérato. H cuykpion tov avTipukpoPlok®dy 1010THTOV aLTOV TOV a1BEPIOV EAAINV UE
T EVPEMG YPNOIUOTOIOVUEVO, OVTIBLOTIKE Y10, TO 1010 oTéAE)OC (tetracycline, amoxicillin,
ampicillin, sulfamethoxazole/trimethoprim) omokd@Avye 0Tl Ta C1Bépro. EAato Eyovv
KAAVTEPT AVTILIKPOPLOKT] OpAoT) amd Ta XPTGLOTOMBEVTA OVTIBLOTIKA.

Ta amoteréopata £6eiéav ot1 oty Kevrpikn EAAGOa ot yoipot pordbvovian omd
TovAdytotov 14 dropopetikovg opotimove. O ueyAAog aplOuog SLOPOPETIKMOY OPOTHTTOV
KOl 1 TOPOLGI0 CNUOVTIKOV VEOOVASVOUEVOV TOYKOCUI®S gival 1 TpdTn @opd, Tov
mapornpeital otnv EAAGOa.

Yvumepaivetal omd TO ATOTEAEGUATE QUTNG TNG dlEPELYNONG OTL TO KPEAG TOV
¥Olpov &ivol o oMUOVTIK TMYN GUAUOVEAA®ONG TOL avBpmdmov, Oyt uévo omd
GLVNOIGUEVOLE OPOTLTTOVE, AAAG KUl 0td VEOUVAOLOUEVOLG, 01 omtoiotl epgaviCovy vynAn
AVOEKTIKOTNTA GE EVPEWMC YPTOWOTOIOVUEVEG avVTIIKpOPlaxéG ovoiec. EmmAiéov, 1

UEAETT €0e1&e OTL 0 KIVOLVOC Y1a, TOV GvOPMOTO TPOEPYETUL UTO TO GLYKEKPIUEVO (DO TTOV
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QépeL T0 TaHOYOVO GTOLG 16TOVEC TOL Kol Ol AOY® S10GTAVPOVUEVC ETUOAVVONG TOV
oQAYI0L TOL popel va cLUPEl kaTd T cEOYT.

Kotd ™ peAétn 1ov aveotépm mpoiékuyay OVGKOMEC GTNV AmOUOVMOT Kol TOV
Broymuwd  yapaxmpioud v  EviepoPaxtnpiov, mov ypnlovv avagopds, agov
emnpedlovy Ta TOGOoTA BETIKOTNTAG KOl TOV TEMKSO TPOGOI0pIcUd TV OPOTUTMY TTOV
HOADVOLV TOV ¥0ipo. Metaly avtdv NTav 1 mapovcia Aaxtoln Betikdv salmonellae, to
TpoPAuaTe evaicstnclag TV YPNCILOTOMOBEVI®MY VIOGTPOUATOV, KUOMS Kol 0 pOAOC
tov H,S oty amoudvoon Salmonella spp. and ta {Ha. Avtd ta mpofinuata exnpedlovv
apVNTIKG ToV KPP KaBopIGHd TOV TOGOGTOD UOALVONG TV GOAYIRV, (PO Kol TOV
KaBOPIGUO TOL HEYEDOLE TG EMKIVOLVOTNTAG TOL KPENTOG YO1POL Y10 TOV KATOVOAMTY).

H mapovca peAéTn vmodetkvieL TV avVAYKT GLUVEXOVE ERLTHPNONG TG CLYVOTNTOS
EUPAVIoNG TOv TAOOYOVOL OTIC EAANVIKEC YOIPOTPOPIKEG HOVAOES, KOOMG Kol TNg
TPOCTAOELNG OMOUOVIOGNC TOV LE OEIYUATOANYIEG KLPIDE 16TAOV KOl KOTPAVOY, POl TO
nafoydvo delyvel TPomIcUd KOl €YKOTAGTACYN OTOV AEUPIKO 16TO kupiws. Emumiéov,
dpavnke 611 M cLETNUOTIKY a&lOMIGT UEAET TV GOAULOVEAAMDGE®Y OmOLTEL GPIoTA
EKTTALOEVUEVO OTY| PUKTNPLOAOYIO EMGTNUOVIKO TPOCOTIKS, MGTE VO EVTOTILOVTaL KOl TO,

dTumo GTEAEYT), TOV SEV EUTITTOVY GTOVE KAVOVEC TOV TPOTEWVOUEVAOV J1EBVDY HEBOI®V.
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ABSTRACT

Salmonella spp. is one of the most important zoonotic pathogens. Human and
animal salmonellosis remain a serious global problem, because of the direct economic
costs resulting from morbidity and mortality, and, thus, the considerable losses in animal
products. Within the species Salmonella enterica there are over 2,500 different serovars,
many of which have great veterinary and medical significance, although they differ
widely in their host range, within mammals and birds, and in the nature of disease that
may cause. Most important are subclinically infected pigs, which represent the most
likely route for Salmomella entering the food chain. These animals shed the
microorganism into their environment, maintaining the infection in a farm by infecting
pen mates. Thus, these animals should be targeted for successful control of infection,
making surveillance of pig salmonellosis mandatory.

The aim of this thesis was to study the epidemiology of Salmonella spp. in Greek
pig farms, in order to investigate the significance of pork for Public Health.

After extensive reviewing of the existing literature, the studying of pig
salmonellosis focused at the slaughterhouse in an attempt to evaluate the role of carcass
for Greek consumer infections.

Initially the infection was investigated serologically. Serum samples examined
were from 314 sows and 374 finishing pigs. Thirty nine farms of unknown Salmonella
spp. status and five geographic regions of Greece (Thessaly, Central Greece, N. Greece,
Epirus, Crete) participated in the initial study. For the serological investigation a
commercial indirect mix-ELISA kit (Herd-Check Swine Salmonella Antibody Test Kit,
Idexx Laboratories, Inc., Maine, USA) was used.

The results showed that seropositivity was:

* Among sows: 81.53% with a cut off OD>10% and 20.38% with a cut off
0OD>40%.

» Among finishing pigs: 70.32% with a cut oft OD>10% and 15.5% with a cut off
0OD>40%.

» Among farms: from 0-100% with a cut off OD>10% and 0-63.33% with a cut
off 0D>40%.
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The seroprevalence of the 39 farms was dependent on the chosen cut off value of
the ELISA. When the ELISA was compared with isolation, the best correlation was
observed with an ELISA OD cut off value of 40%. Specifically, the Odds Ratio for a cut
off value of 40% was OR 2.456 (1.004 — 6.007) (95% CI). Thus, an animal was 2.456
times more likely to be Salmonella spp. positive. The important role of sows in the
maintenance of Salmonella spp. infection in a farm was statistically confirmed. The
findings showed that with a cut off value of OD 40% the prevalence of Salmonella in
sows and finishers was 20.38% and 15.5% respectively.

After the preliminary seroprevalence study, the isolation of the pathogen and its
association with seropositivity was limited in the area of Thessaly, where the rates of
seropositive farms ranged between 0-92.6% with a cut oft OD>10% and between 0- 20%
with a cut oftf OD>40%.

For the isolation and identification of the infecting serovars, the samples were
examined following ISO 6579: 2002, Annex D for food and animal feeding stuffs (ISO
2002). Samples tested were lymph nodes, gallbladder, intestine, neck muscle and faeces
from 123 carcasses of slaughtered pigs, representing 15 farms having approximately
2,500 finishers. Thus, about 5% of these animals were tested. Serum was also examined
from each animal as described above. 615 tissue and faecal samples were cultured and
123 serum samples were tested for antibodies against Salmonella spp.

Additionally to the pig samples, 378 environmental samples from the surfaces of
the slaughterhouses (swab samples) were examined, in order to investigate their role in
the contamination of the carcasses.

The mean seroprevalence of these animals was overall 59.35% with a cut off
OD>10% and 20.33% with a cut off OD>40%. The proportion of seropositive animals
bacteriologically confirmed was 65.11% with a cut-off OD > 10% and 30.23% with a
cut-off OD> 40%. As for sensitivity and specificity of the mix-ELISA bacteriologically
confirmed it was statistically significant (95% CI) with a cut-off OD> 10%. The
bacteriological investigation with ISO 6579: 2002 recovered 265 Gram and oxidase
negative isolates, belonging, thus, to the family of Enterobacteriaceae. These isolates
were biochemically placed to species using the API 20E (Biomerieux, France) and

MicrogenTM GnA + B-ID (Microgen Bioproducts Ltd, UK) Systems. Of the 265 isolates
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101 were identified as Sa/monella spp. with these systems and were tested positive with a
polyvalent slide agglutination test detecting O- and H- antigens, were sent to the Greek
National Reference Laboratory (NRL -Chalkida) for specific serotyping. Among them
were 15 biochemically identified as S. enterica subsp. arizonae and one as S. enterica
subsp. indica. Of the remaining 82 isolates (55 from carcasses and 27 from the
slaughterhouse environment) were fully serotyped and 4 were untypeable.

The serovars identified were the new emerging monophasic variants of S.
Typhimurium, S. enterica subsp. enterica ser. 4,5, 12:1:- (16 isolates) ko S. enterica
subsp. enterica ser. 4,12:1:- (9 isolates), the monophasic S. enferica subsp. enterica ser.
6,7:k:- (7 isolates) and S. enterica subsp. enterica ser. 6,14,25:-:1,2 (one isolate) and the
rarer serovars of subspecies enferica subsp. diarizonae 61:k:1,5, S. enterica subsp.
salamae 38:b:1,2 and §. enterica subsp. houtenae 40:g,t:- (one isolate each). From the
remaining isolates, 38 belonged to serovar Typhimurium and 12 to other serovars (S.
Bredeney (3 isolates), S. Agona, S. Derby, S. Infantis, S. Meleagridis, S. Cerro).
Although, serovar Typhimurium was the prevalent one (37.6%), the majority of the
serovars were those considered emerging or "exotic" in terms of human salmonellosis.

In order to investigate antimicrobial resistance with regards to Public Health, the
101 isolates identified as Salmonella spp. with the API 20E, MicrogenTM GnA+B-ID
and serotyping were tested against 24 antimicrobial agents with the disk diffusion
method. These agents were: amoxicillin (30 pg), amoxicillin/clavulanic acid (20/10ug),
ampicillin (10 pg), ampicillin/sulbactam (10/10 pg), aztreonam (30 pg), cefotaxime (30
ug), cefoxitin (30 pg), ceftazidime (30 pg), ceftiofur (30 ug), ceftriaxone (30 pg),
cefuroxime (30 pg), chloramphenicol (30 pg), colistin (50 pg), doripenem (10 pg),
enrofloxacin (5 pg), erythromycin (15pg), gentamycin (10 pg), kanamycin (30 ng),
nalidixic acid (30 pg), penicillin G (10 pg), rifampin (30 pg),
sulfamethoxazole/trimethoprim (23.75/1.25 pg), tetracycline (30 pg) and tigecycline (15
Hg).

The findings showed high resistance to penicillin G (10 mg) (93%), rifampin (30
micrograms) (75.24%), tetracycline (30 ug) (68.31%), sulfamethoxazole / trimethoprim
(23.75 /7 1.25 g) (61.38%), ampicillin (10 ug) (54.45%), amoxicillin (30 mg) (53.46%)
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and smaller to chloramphenicol (30 ug) (22.77%), kanamycin (30 g) (14.85%) and
colistin (50 mg) (11.88%).

Due to the observed high resistance to commonly used antimicrobials, the
antimicrobial activities of oregano, rosemary and thyme Essential Oils (EOs) were
investigated at three graded undiluted concentrations (5, 15, 30 ul). Fifty nine Salmonella
spp. isolates, showing multiple resistance were tested. Strong inhibitory effect was
observed with oregano and thyme EOs, even for the amount of 5 ul, although without a
statistically significant difference between them. The rosemary essential oil exhibited the
least activity in relation to the oregano and thyme EOs. Comparison of the antibacterial
effects of these EOs with commonly used antimicrobials
(tetracycline,amoxicillin,ampicillin,sulfamethoxazole/trimethoprim) for the same strain
revealed that the EOs have a better effect in controlling Sa/monella, independent of the
level of resistance to antibiotics.

The results showed that pigs in Central Greece were infected by at least 14
different serovars. The large number of different serovars and the presence of important
newly emerging ones is the first time observed in Greece.

Thus, it can be concluded from the results of this investigation, that pork meat is a
major source of human salmonellosis, not only for ordinary serovars, but also for newly
emerging ones, showing, also, high resistance to commonly used antimicrobials.
Additionally, the evidence showed that for the conditions in Thessaly the risk for man
comes from the individual animal carrying the pathogen to its tissues and not from
carcass cross-contamination during slaughtering. Hence, risk reactions for the region of
Thessaly should be focused on reducing individual pig infection.

When investigating the above, some difficulties were encountered in the isolation
and biochemical characterization of enterobacteria. They need mention, because they
affect the final determination of positivity and serovar prevalence. Among these were the
presence of lactose-positive salmonellae, the sensitivity problems of the used media and
the role of H,S in the recovery of Salmonella spp. from animals. These problems affect
negatively the precise determination of carcass contamination rate, thus the size of the

risk of pork meat for the consumer.
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This study showed the need for continuous monitoring of the pathogen’s
prevalence in Greek pig farms, using tissue samples and not only faeces, due to the
pathogen’s tissue tropism. It also became apparent that reliable systematic study of pig
salmonellosis depends on staff well trained in bacteriology, thus, capable of identifying

atypical strains escaping the internationally proposed methods.
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KEDAAAIO 1

BIBAIOTPA®IKH ANAXKOITHXH
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1.1 TO I'ENOX Salmonella

1.1.1 Totopuni avadpoun TG OVONaTOAOYIaS TOV YEvovg Salmonella

To vyévog Salmonella aviixer omv owoyévela tov EviepoPaktmploctd®y Kot
amotehel oNUOVTIKO TaBOYOVO Tapdyovia TO6O Yo ToV avOpwmo, 660 Kal Yo ta {ma. O
UIKPOOPYUVIGUOG UEAETATAL GUGTNUOTIKE Y10 TEPIGGOTEPA 0md 100 ¥povia, oAAG axoun
KOl ONUEPA TOAAL YOPOUKTINPISTIKE TOL TOPAPEVOLY AYvV®OTO, Kot €lval vrd OlopKn
dtepevvneon. To 6voud tov amoddbnke otov Daniel Elmer Salmon, évov Auepikavo
KmvioTpo maboroyoavatopo, o omolog pe tov cuvepydrn tov, tov Theobald Smith,
amopdvmoay yio TpdTn opd v ‘Salmonella choleraesuis’ amd To £Evtepo TOL ¥0ipov TO
1884 ko1 mPOTEWOAY TOV WKPOOPYAVICUO OVTO MG TOV QITIOAOYIKO TUPAYOVTO, TNG
«ohépac» tov yoipov (Salmon, 2015). O pkpoopyavicuds, amodelybnKe 6T cLVEKEIX
0Tl omovimg mPoKaAel eviepikn vOGO Ge ¥olpovg, Gpa dev MNTAV O QUTIOAOYIKOC
napdyovrag ov avalnrovsav. Ovopdotnke apykd ‘Bacillus choleraesuis’ ko peténera
uetovoudotnke o ‘Salmonella choleraesuis’ oand tov I'dAro Paktmplordyo Lignieres to
1900, o omoiog mPOTEIVE OTL O GUYKEKPYEVOC UIKPOOPYOVIGUOC EMPETE VO OVOUOOTEL
‘Salmonella mpo¢ Ty tov Salmon (The Salmonella Subcommittee of the
Nomenclature Committee of the International Society for Microbiology 1934). To 1900,
10 vévog ‘Salmonella Liengieres 1900’ mepiehauPave po opddo Gram (-) Paxtnpiov,
OTNV OTOl0, GLVEXDG TPOCTIOEVTAY Kavovpylo, HEAN, Ta omoia oyetilovtav pe mowkiieg
KMVIKEG KATOGTAGELS, YEWYPAPIKES TEPLOYEG Kot Cmikd €idn. Metalh avtdv ftav Ta
‘Bacillus typhimurium, Bacillus typhi, Bacterium paratyphi, Bacillus enteritidis, Bacillus
choleraesuis’ (Brown 1935).

‘Extote, y0pn ©TO QUEI®TO &vOQEPOV OlEPEHVIONG KAVIKOV TEPICTATIKMDY
TPOEKLYE 1 avaykn TaSIvoUNoNS TV HEADY TOL Yévoug Salmonella. Esxivivtog amd v
OpPOTAVTONOIN G, 1 SIOKPIGT TOV UEADY TOL YEVoug Yvotav pe Pdon v TavTtomoinon
TV copatik®v (O) aviydbvev kol Tov ovityovov tov pootiyiov (H) (White 1926).
Avt6 10 GhoTNUO TNG OpoTavToNoinoNG, Tov Eekivinoe amd tov White to 1926 (White
1926) kot emextdbnke amd tov Kauffmann, elye o¢ amotérecuo tnv meplypoen &vog
ueydiov opbuod opotumwv. MdMota o Kauffmann micteve o011 kdBe opdtumog

umopovce va Bewpeitar g Eeywplotod €idog (Kauffmann 1966). Avt n talvéunon
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EPUPUOCTNKE UETE TO 1966 Kal €lye MG AMOTEAEGUA, TV OVAYVAPIOT] TOAADY E10MV TOV
vévoug Salmonella, mov av emKpaTOLGE Kol GNUEPA O APIOUOG TV E0MV TOL YEVOLS B
Eemepvoveoe T1¢ 2.600. AvrtiBeta, mpv 10 1966, oe otedéym tov yvévoug Salmonella wov
QTTOUOVAOVOVTAY OO SLOPOPETIKA KAVIKA TEPIGTAUTIKA, OTVOVTAY GUYKEKPIUEVE, OVOLLOTO,
elte ovpupova ue v acbéveln mov mpokahovoav (S. Hyphi, S. typhimurium, S.
enteritidis), eite avéioya pe 10 (MO amd TO OTOI0 ATOUOVAOBNKE O LKPOOOPYAVIGUOS (S.
gallinarum, S. abortusovis, S. choleraesuis), eite 1€h0g avAAOyQ LE TN YEOYPOUPIKY|
tomobecia amd Omov mpwtoamopovminke 1o otéheyog (S. london, S. panama) (The
Salmonella Subcommittee of the Nomenclature Committee of the International Society
for Microbiology 1934). Ta ovopota ovtd elyav viobemnBel evpémg Kot
YPNOILOTOOVVTAV Y10, TOAAEG deKAETIEC, YU avTd Ko Ogv TpomomomOnKay pe facn 1o
VEO GUOTNUA TNG AVTLYOVIKNG GOVOESTC.

H peyéddn minbbpa tov ovoudtomv, n oroio TeMKE amoTeA0VGE EUNOSI0 OTNV
TPOGTABEID. AVAYVOPIOTC TNG ONUOGIOG LTOD TOL WIKPOOPYAVICUOL Yo TN Anuooia
Yyela, katédeiée tnv avaykn peimong g TAN0hpas Tov «E1dmvy Tov Yévoug Salmonella
Kol amAomoineng ¢ Ta&vounong Tov apyikd o Tpia. €idn: S. choleraesuis (yw0, 1o €160¢
avapopag), Salmonella typhosa (moloidtepa yvootm| ¢ Hphi) ko Salmonella
kauffmannii, To onolo apydtepa perovoudotnke oe Salmonella enteritidis (Borman et al.
1944, Ewing 1972). Mia, axoun amd T aAAOyEG TOV £YIVAV GTNV OVOUAGIO TMV E10MV
NTav kot 1 daipeor tov yévoug oe voyévn (Kauffmann 2009), ota omoio mpootédnke
Kal To Yévog Arizona wg vroyévog I tov yévoug Salmonella (Crosa et al. 1973, Rohde
1979, Tindal et al. 2005).

Opdonuo oty mpoomddela, Ta&vounons tov yévoug Salmonella amotéhece 10
1973 m perétn g Bepuikng otabepotnrog Tov vPpidiopévov DNA- DNA tov yévoug, M
omoia £0e1&e OTL TO «ELOT» TOL OVOUAGTNKAY KATA T1 O1APKELD TNG 16TOPING TNG MEAETNG
TOV UIKPOOPYOVIGUOV KOl TOV OPOTVTIMY TOV, 00, LITOPOLGAV VO, ATOTEAEGOLY «EVd, 1000»
(Crosa et al. 1973). 'Etol, ) mpiyn éxdoon twv Eykekpipuévov Baxmplakdyv Ovoudtov
(Approved Bacterial Names), petd v HOPOKY TOVTOTOINGT TOV YEVOLC, Teplerdufove
névte €idn. Avta Mrav ta S. arizone, S. choleraesuis, S. enteritidis, S. typhi ko1 S.

typhimurium (Skerman et al. 1980).
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Ot ovyvég olapmviee ®g mog TV ovouatToroyia, odyncov v «Emttpomn
Kpicewv» (Judicial Commission) ot dnuocicvon tng Amogacng 80 (“Judicial Opinion
80”). Me v Amogaor 80 n Enurpomn cvpeadvnee 6tt amd 1o 2005 ko petd to dvoua
7OV OTENEYOVC avopopdc [type strain (LT2)] Ba mpénet va eivon to Salmonella enterica
(Euzeby 1999). Me v Anogaon 80 n Emttponn amodéytnke Ot t0 Yévog Salmonella
amoteheitan amd dvo idn, ta. S. bongori ko S. enterica (€160¢ ovapoOpPAg), Kot £E1 VTOEIoN
Ta. omoiaw avnkovv o100 €idog S. enterica (Judicial Commission of the International
Committee on Systematic Prokaryotes 2005). To 6vopa K@Be vrogidovg S1UopPOVOTOY
amd TO OVOoud, TOL €idovg ovagopds, okolovBobuevo omd ta emibeto arizonae,
diarizonae, enterica, hountenae, indica ko salamae. Méypt va. ONUOCIELOEL EMGNUWC
avtn N amoym éva tpito €idog, 10 Salmonella subterranean (Shelobolina et al. 2004),
TEPLEM QOT oTOV eYKeKPIUEVO KatdAroyo Tov 2005. Ouwg 1o Tpito £100g TOMOBETNONKE,
TPOGEUTA, LOPKA TANGIESTEPO. otV Escherichia hermanii (Euzeby 2010) ka1 Oyl 6to
vévog Salmonella, dnpovpydvtag TOAVOEC TNV ovAYKN Y10, TNV BECTION VE®V KOVOVOY

K0l VEOL KATAAOYOL OVOUATOV.

1.1.2 To enuepvé cveTnua TASIVOUN GG - OVONATOAOYIAS TOV YEvovg Salmonella

H Anogpoon 80, wotdco, 0ev améPPYe TOV TPONYOUUEVO KATAAOYO TMOV
EYKEKPIEVOY OVOUATOV Yo TO Yévog Salmonella. Avtd elye o¢ omotéAsopo T
dnuovpyio evog KataAdyov, 0 omoiog cuvovdlel Kot Ta 6VO GLUGTHATH OVOUUTOAOYING
(mpwv ko petd o 2005). T' avtod, o onuepivog katdroyog Eykekpiuévov Bakmplokdy
Ovoudtov g «Emtpomc Kpicewv» (LPSN 2015) meprraufdvel evvéa eiom xon 14
vroeion. Ta €idn mov kataypdpovtal etvan ta. S. arizonae, S. bongori, S. choleraesuis, S.
enterica, S. enteritidis, S. paratyphi, S. subterranean, S. typhi xav S. typhimurium. To.
vroelon etvon gite to S. choleraesuis axolovBobueva and T enibeta arizonae, bongori,
choleraesuis, diarizonae, houtenae, indica, salamae 1| Ta. S. enterica axorovbovueva amd
TO, TOPATAVE EMifeTOL.

BéPona, yvomotd moyKoouiong KEVIpA TUPUKOAOVONONG Kot UEAETNG AOU®OOV
voonudtev epapuolovy mAéov cvotnuotikd tnv Amnodgacn 80. 'Eva and avtd sivor to

CDC (Centers for Disease Control and Prevention), mov Paciopévo e cuGTdGELS TOV
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WHO Collaborating Centre, mepthaufdavel oto yévog Salmonella 6bo €iom, S.enterica
(e1do¢ avagpopdc-type species) kat S. bongori xou oto €idog S .enterica €€ vmoeion: S.
enterica subsp. enferica 1| vmoeidog 1, S. enterica subsp. salamae 1M vmoeidog 1L, S.
enterica subsp. arizonae M vroeidog lla, S. enterica subsp. diarizonae M| vmoeidog I11b, S.
enterica subsp. houtanae 1 vroeidog IV war S. entferica subsp. indica M vroeidog VI
(Grimont & Weill 2007, Issenhuth- Jeanjean et al. 2014).

H taéwvéunon tov ovotépm yivetar oOp@ove ue T0 Zynuo tov White-
Kauffmann-Le Minor, Bacel Tov couatikdv avitydvov (0), Tov avilydbvev pootiyiov
(H) kot tov aviryovov kayog (Vi). Ot 0149opeg aAAAETIOPAGELS TOV AVIIYOVOV QUTMOV
LE GLYKEKPIUEVA OVTIGM UaTO, KaBopilovy TNV TANODPA TV OPOTUTIMY TOV YEVOUC,.

Aéoonueioto etvar 6t1, 10 99,5% 1OV GUVOAOL TV OTOUOVODEVIMV GTEAEYDV
Salmonella ovfxer oto vmoeidog S. emferica subsp. enferica. O1  opoTtLIOL OWTOL
QmOVTIOVIOL TOCO ©T0 Ogpuoaipa, 660 Kol ota Yoypodao (Oa, eved ot vTdAoTol
opotumol (AAAa LIOEIdN) cuvoEovTal KLPIDG pe To Yoypoapa (oa. Ot opdTLTOL TOL
vroeidovg enterica, siyov Tpv 1o 1966 ovduara, o omola oxeTiloviay Ue GUYKEKPILEVN
v6co M Eevion 1] SNA®vay T YEOYPOUQPIKY TPoéAevon Tov opotimov. Emedon oe elyav
havBaonéva amooobet armo tov Kauffmann og €iom ypagpdtav ue midyia ypoaen. I'U avtd
Y10l 1GTOPIKOVG AGYOLE, Ol OPATLTIOL AVTOL O1UTPTCAY TO OGVOUO TOL TOVG eiye d0Bel TPV
T0 1966 Ko dev avoeépovian pe Pdor TV OVTLYOVIKN TOVG cOVOEST), AL OlakpivovTal
amo Tov Tpdmo ypageng touvg (Grimont & Weill 2007).

Aniodn, Yoo TNV AmoQLYT GUYXVOTG AVALESH GTOUG OPOTUTTOVG Kol T €101, TO
OVOUO, TOV OPOTUTOL apyilel pe KEQOANIO YPAUUA KOl OV YPAPETUL LE TAAYLO, YPOPT).
Tnv wpdTN QOpPd. TOL AVAPEPETOL, TO OVOU TOL YEVOLG akoiovBeital amd T A&EN
«serovary (1 TNV cvvtopevon “ser’” ) Kol PETA aKOAOVOEL TO GVOUO TOV OpOTLTTOV, T.Y.
Salmonella enterica subsp. enterica ser. Choleraesuis. 'Etot, amo@evyetan 11 cOYyvoT Kot
1 AVIWETOMION TV opoTOTT®V m¢ £10n (Agbaje et al 2011). X11c enduevec avapopég To
ovoua, umopet va amhomonBel. AnAadr 1o Gvopa Tov YEvoug pmopel va axoiovbeitan o’
gvbeiag amd to dvopa tov opotvmov, .y Salmonella Choleraesuis (Grimont & Weill
2007).

INa exetva To voeion mov kKabopiloviol amd TOV AvVILYOVIKO TOLE TUTO, TO OVOUO,

TOV VIoEidovg yphpeTon pe Aatwvikovg yopaktipes (II-VI) (61 mAdaywo ypagn) xot
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axoAovbet 0 avTlyovikdg TOTOG Tov TEPIAaUPavel To couatikd (O) avtiydva, Ta avitydva,
uaotiyiov (H) edong 1 kot to avtryova poaotiyiov (H) edong 2, av vagpyovv. Ave kat
Kétw Teheio mopeuParieTon avauesa omd Kabe avtiyovo, my. Salmonella serovar 11
39:210:z6. Tl Tovg opothmovg tov eidovg Salmonella bongori (ToAoOTEPU AVIKE GTO
vroyévog V), 10 V ypnoiponoteitan akoua, Yo AOYous TPoKTIKNG, Ty, S. V 13,22:235:-
(Popoft 2004).

Y7revBuvo yio tn cvveyn ovavémorn Tov Zynuatog tov White- Kauffmann-Le
Minor eivon 1o Kévrpo Zuvvepyaciog Avagopdg kol Epgvuvag tov yévoug Salmonella tov
Moykdopov Opyaviopov Yyelag oto Ivetitovto Pasteur oto Ilapict (the WHO

Collaborating Centre for Reference and Research on Salmonella).
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B A concise history of Salmonella spp. nomenclature

Evangelopoulou G. D., DVM', Burriel A.. DVM. MSc, MSc, PhD?, Spyrou V., DVM, PhD*

! Kolokotroni 47, Mandra Attikis 196 00, Athens, GR
* Faculty of Veterinary Medicine, University of Thesally, Trikalon 224, Karditsa 43100, GR
? Department of Animals Production, Technological Education Institution, 41110, Larissa, GR

B Mio ouvorTizt] avao£omnon TS L0ToRIa TI)S OVOILETOAOYIUS TOV YEVoUS
Salmonella

I'. A. Evayyehomoviov, DVM', Burriel A., DVM, MSc, MSc, PhD?, B. Emigov, DVM PhD*

! Kodoxorganwn 47, Mdvdoa Attixijs 196 00
* Tunua Krpwiarpeje, Towediwy 224, Kapditoa 431 00
* Tijua Zenaxrjg Mapaywyjs, TEI Ocooaiias, Adpioa 411 10

ABSTRACT. The history of typing strains of the genus Salmonella is a matter, perhaps, causing anxiety to those choosing to do
research with this microorganism. The lature and y of microorganisms of great Public Health importance, such
as Salmonella, are causing proliferation of opinions and information representing various “schools of thought”. They produce a
difficult to manage bulk of scientific information, eventually deterring inexperienced newcomers in this field of research. In
overcoming this confusing proliferation of information, international bodies, having the responsibility of summarizing and
Glﬁr:la[umg available knowlcdge, publish rcgular]y landmark decisions™ on nomenclature and taxonomy. The present concise

review of the history of S lature aims in guiding the inexperienced researchers studying salmonellosis in animals
and man toward the sources of accurate information.
Keywords: na 1 Sal lla, history

HEPIAHWH. H roavroroinom ®o ovoparoloyio oreleyoy tou yévovs Salmonella eivon éva molvmhoxo Bépo, Fevindrepa, n
peydln epevvnTi] SpaompudTTa Yo TOVS HEOOQYAVIONOTS Tov agogoty T dnpdoa vyela FxEL WS aToTELEORR TN
OVOOHEELON EMLOTHOVERGY DEDOEVMIVY, 1) Bletelpiom Tov omolny ouyvi eivan Siowoi. Na 1o Miyo aurd, ow Siebvels ogyevopot
Ol 0001 QROAOTVTIL e TV TASWGPMoN ®ot ovoparohoyi TV [REOO0YAVIONY, OF TAXTA Feovixd dueomjjoara exov-
apochopiovy ta xpimjpue pe fdaom ta omola yiveta 1) TaEvdpnon wa n ovoparoloyio tovs, Zmy sugoton egypaoio pivetm
a OUVTOI avaoxemion me wropxlic duadgoic mg ovopatoloyiag Tou yévous Salmonella pe ordygo v xoaravonon mg
AN BHES TV TANEOGPOPLIIV IOV CPOPOTY TIV OVORITOADYIC TOU OUYREXDUIEVOD YEvOUs,

AeErig svpernpiaos: ovoparohoyia, Salmaonella, TaEwdpnom
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Introduction

he genus Salmonella is one of the most pathogenic

members of the family of Enterobacteriaceae for
man and animals. Many of its serotypes cause ryphoid
fever and severe diarrhea in man and a range of signs
varying from subclinical to severe clinical enteric
disease in animals (Acheson and Keusch 1997, Kuhns
2010). Salmonellosis is a foodborne infection, thus
infected food producing animals are a health hazard
requiring surveillance (SANCO 2009). Due to the
microorganism'’s pathogenicity for man, it is systema-
tically studied for more than 100 years by a plethora of
scientists around the world, but, still today, many of its
pathogenic characteristics are unknown.

The genetic base of Salmonella pathogenicity is
better understood nowadays, since molecular methods
are applied for studying the pathogen (Lim et al. 2005,
Falush et al. 2006). These methods, in addition to
associating the various isolated strains with the animal
host or the type of clinical disease, have improved the
existing knowledge on typing of the microorganism.
They have not, however, given a definite answer to the
many conflicting opinions continuously published on
the nomenclature and taxonomy of the genus Salmo-
nella. The lengthy and vigorous study of the genus
Salmonella should have clarified these conflicting
points, but, on the contrary, it further confuses those
studying Salmonella spp. Thus, it is little help for the
inexperienced scientists in appropriately reporting
their research or clinical findings. The bulk of infor-
mation, the many versions of “correct opinions”, newer
and older methods employed simultancously, the
choices of acclaimed agencies and laboratories and the
difficulties of most of the others to follow their
methodology, have been still confusing. Therefore. a
concise review of this history could help them be
encouraged when they are studving the microbe’s
pathogenicity and not its nomenclature or taxonomy.
It could, also, provide them with a “friendly list” of
sources to start their understanding of the confusing
history of Salmonella spp. nomenclature. The search
of the electronic databases on Salmonella and salmo-
nellosis is another deterrent due to the bulk of infor-
mation that is available, many times badly interpreted
or referred to. Conflict and confusion for typing
Salmonelia spp. is the true history of an interesting and
important microorganism.

Conflict and confusion for typing an important
microorganism

The genus Salmonella, widely recognized as one
group of microorganisms having worldwide impor-
tance, is the “star germ” for scientists arguing about
bacterial nomenclature and taxonomy. The experts in
microbiology propose, suggest, adopt and ignore opi-
nions, perhaps, little thinking about those who will
eventually have to use the names proposed, when
reporting the possible causes of an observed clinical
condition.

Organizations, such as the World Health Organi-
zation (WHO), the Centers for Disease Control (USA)
and others (Internet sites, 2010), systematically inform
scientists and the public about the conditions, pre-
existing and newly described, caused by members of
the genus Salmonella, but little information is given
about the rules used in the typing of the cause.

Thus, older clinicians (medical doctors and veteri-
narians) report their work typing salmonella members
in the way they are accustomed to, while their vounger
colleagues may find themselves struggling to under-
stand what should be the official, thus the most appro-
priate, method of typing members of the genus Salmo-
nella.

If their work is rejected for publication or severely
criticized “for lack of current knowledge” about the
nomenclature and taxonomy of Salmonella spp., they
are discouraged to further pursue bacteriology, an
already difficult field of microbiology. In the present
short review, the aim is to give a reliable summary of
the ongoing discussion of experts proposing names,
species and schemes concerning the genus Salmonella
from the point of view of an inexperienced scientist. It
is hoped that the discussion will help young scientists
and enthusiastic starting researchers understand how
opinions influence science, if they are not indisputably
proven as true or when they disregard the difficulties
of many others around the world in adopting their
suggestions. The history of the genus Salmonella is
realistically reflecting the imposed scientific ambition,
rather than the practical knowledge useful to everyone
(clinicians and researchers).

Typing of a newly isolated microorganism

In 1884, T. Smith, a highly acclaimed veterinarian
(Brown 1935) working as a young scientist for the
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Bureau of Animal Industry, Department of Agri-
culture, USA isolated from the intestine of a dead pig
a “bacterium”, which he thought was the cause of hog
cholera (Smith 1894). Dr. Smith was at the time super-
vised by Dr. Salmon, also an acclaimed veterinarian of
this time and a pioneer in animal disease control
(Salmon 2010). The isolate of the two veterinarians was
initially named “Bacillus cholerae suis”, but in 1900 it
was erected to the status of a genus by the French
bacteriologist Liengiceres with the name “Salmonella ™
(The Salmonella Subcommittee of the Nomenclature
Committee of the International Society for Micro-
biology 1934). The name, given in favor of Dr. Salmon
by the chief of the Bureau of Animal Industry, is
shadowing the contributions of the young scientist Dr.
Smith, but, it is. also, reflecting the conflicts and
ambitions of those working in pioneering fields of
human and animal diseases. The genus Salmonella is a
very large group of important microorganisms, clearly
showing the reasons why a proliferation of opinions is
characterizing all microorganisms of increased Public
Health importance.

In 1900, the genus Salmonella Liengieres 1900
included a group of Gram (-) bacteria among which
the best known are Bacillus typhi-murium, Bacillus
typhi, Bacterium paratyphi, Bacillus enteritidis, Bacillus
cholerae-suis (Brown 1935). However, the importance
of this group of bacteria was increasing, as the reports
with information relating them to a variety of clinical
conditions, locations and animal species were
increasing, coming from scientists working in the ficld
of infectious diseases.

The Ist Congress of the International Society for
Microbiology in 1930 was a landmark for the genus
Salmonella Liengieres 1900. Shortly after this first
congress, the nomenclature committee of the society
formed a subcommittee having the responsibility to give
answers to questions concerning the taxonomy and
nomenclature of the genus Salmonella Liengieres 1900
(The Salmonella Subcommittee of the Nomenclature
Committee of the International Society for Micro-
biology 1934). Among the members of the subcom-
mittee was Dr Kautfmann from Denmark, the “father”
of the many thousands of salmonella serotypes.

The subcommittee published in 1934 the first
official list with approved names for the genus
Salmonella Liengieres 1900. The principle of the list
was based on the “Kauffmann-White Scheme”, but it

was adhering as far as possible to the International
Rules of Bacterial nomenclature. The Kauffmann-
White Scheme is based on the presence or absence of
specific antibodies against (O) and (H) antigens. (O)
and (H) antigens were accidentally discovered in 1896
(Todar 2008, Euzeby 2010) and have been used since
to group the genus Salmonella. The first officially
reported list of groups of antigenically similar
microorganisms using as differentiating characteristics
the (O) and (H) antigens, divided the existing 44
species of Salmonella into five groups (The Salmonella
Subcommittee of the Nomenclature Committee of the
International Society for Microbiology 1934).

Since the publishing of this list, microbiologists
have attempted to successfully group strains isolated
from various sources, developing eventually a compli-
cated system of naming isolates. The system initially
based on the concept of disease, animal species and
area of first isolation, was giving new names, thus the
status of species, to phenotypically and antigenically
different isolates. Names, such as Salmonella typhi,
Salmonella typhi-murium, Salmonella enteritidis, Salmo-
nella gallinarum, Salmonella abortus-ovis, Salmonella
Chaolerae-suis, Salmoneila london, Salmonelia panama
and many others included in the first official list of
salmonella names, became common and are still
familiar to field veterinarians and doctors (The
Salmonella Subcommittee of the Nomenclature Com-
mittee of the International Society for Microbiology
1934). Uninterrupted interest in the study of Salmonella
serotyping increased further the number of species. The
list of serotypes and species, becoming unmanageable
for diagnosticians as early as in the 1940, required a
change. Thus, opinions were published proposing a
different thinking on the naming of microorganisms, in
general, and members of the family of Enterobactere-
acege in particular (Borman et al. 1944).

The scientific opinion of the time on the taxonomy
and nomenclature of the genus of Salmonella was that
the multitude of names was “a deterrent to the pro-
gress in the field of medical bacteriology and, parti-
cularly, to the recognition of the importance of these
organisms in public health” (Borman et al. 1944). This
opinion of Borman et al. (1944) is still held true today,
although Opinion 80, issued by the Judicial Commis-
sion of the International Committee on Systematic
Prokaryotes (Tindal et al. 2005), has officially restric-
ted the proliferation of species, however it is not
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reducing the number of serotypes or restricting the
number of species on the approved list of bacteria
names (Euzeby 2010, Approved Lists of Bacterial
Names 2010, Bacterial Nomenclature up-to-date:
Approved List, Validation List 2010) to only two, as
proposed by Opinion 80.

Borman et al. (1944), in criticizing the proliferation
of names within the genus Salmonella, proposed the

concept of the “few species” within which all other
species and serotypes should be placed.

The concept of the few species

Borman et al (1944) proposed three species
receiving the names S. choleraesuis for the type species,
Salmonella typhosa (previously known as typhi) and
Salmonella kauffmannii. The names were suggested
only as the base for further knowledge on the concept
of few species within the genus Salmonella, thus, they
were, to the opinion of some, arbitrarily given (Kauff-
mann and Edwards 1952). §. kauffrmannii, proposed in
honor of the contributions of Dr. Kauffmann, was
perhaps, an attempt to soothe the sharp criticism
expressed on his contribution to the unmanageable
proliferation of species within the genus Salinonella
(Borman et al. 1944). 5. kauffimannii was proposed to
include all the known serotypes, the product of Dr
Kauffmann’s scientific opinion (The Salmonella
Subcommittee of the Nomenclature Committee of the
International Sociery for Microbiology 1934).

Of course, proposals are useful, when scientific
achievement is not overshadowing the need for
practical thinking. Thus, practical “opinions” take time
to mature, especially if a field is marked by the presence
of scientists that are considered pioneers in their field,
and Salmonelia is still suffering the consequences of
early pioneering opinion. However, the reduction in the
number of species was becoming increasingly
appealing, even to those working vigorously for many
decades on the concept of the many species, like Dr.
Kauffmann and his team. They, remaining firm in their
concept of diagnostically serotyping salmonella, had
early recognized the need of sub-grouping the genus of
Salmanella and their thoughts were reflected in the first
official list of species published in 1934 (The Salmonella
Subcommittee of the Nomenclature Committee of the
International Society for Microbiology 1934). This list
had divided Salmonella species and serotypes into five
relative groups.

Decades later, Kauffmann and his team remained
firm on the correctness of their method of serotyping
salmonella, but they softened their approach to the
concept of the three species (Kauffmann and Edwards
1952). In an attempt to appear as having their opinion
on the matter, but not accepting earlier suggestions
without objections, they proposed a biomedical
scheme of grouping the recognized species of the
genus Salmonella into three species, giving them the
names 8. choleraesuis, Salmonella typhosa and Salmo-
nella enterica. This concept of dividing the genus was
held valid to the 1970's, when molecular typing became
the new tool of research on strains isolated from
clinical cases (Crosa et al. 1973). However, although
molecular methods genetically relate isolates, they
have not yet resolved the confusion created by the
many Salmonella species and serotypes (Approved
Lists of Bacterial Names 2010; Bacterial Nomenclature
up-to-date: Approved List, Validation List, 2010,
Euzeby 2010).

Thus, carlier opinions, held and based on less
objective methods of typing the genus Salmonella,
continued to come back, further confusing instead of
helping the new reader of nomenclature and taxonomy
for the genus. Between changes in the names of species,
some proposed the division of the genus into sub-
genuses or sub-genera (Kauftmann 2009). This
grouping of the genus of Salmonella followed earlier
concepts of grouping the known species and serotypes
(The Salmonella Subcommittee of the Nomenclature
Committee of the International Society for Micro-
biology 1934), eventually including the genus Arizona,
too (Kauffmann 1960, Crosa er al. 1973, John
Lindguist, 2010) having one species, the species Arizona
hunshawii (Ewing 1969). The genus Arizona has some
atypical similarities with the genus Salmonella,
eventually becoming sub-genus I1I of the genus of
Salmonella (Crosa et al. 1973, Rohde 1979, Tindal et al.
2005). The division of the genus into sub-genuses did
not stop proliferation of new serotypes, but it had
successfully stopped proliferation of species.

By 1973, when the first major molecular typing of
Salmonella was attempted scientists were reporting
results on the concept of three species, which had
become S. cholerae-suis, S. nyphi and Salmonella
cnteritidis (Ewing 1972). However, molecular typing
of the genus showed that the species named during the
history of studying the microorganism and its serotypes
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could possibly form “one species™ (Crosa et al. 1973).
This discovery challenged for the first time both trends
of thought; the early concept that each serotype was
one species (The Salmonella Subcommittee of the
Nomenclature Committee of the International Society
for Microbiology 1934) and the concept of few species
(Borman etal. 1944).

The principle of the “one species™

The molecular typing of Salmonellae in the 1970’s
(Crosa et al. 1973) had started a new thinking on the
nomenclature and taxonomy of this group of bacteria,
but like all new methods, it was not yet fully challenged
for its correctness. Thus, the first publishing of the
Approved Bacterial Names, after molecular typing of
the genus, continued to include five species. They were
S. arizone, 8. choleraesuis, S. enteritidis, S. typhi and S.
typhimurium (Skerman et al. 1980). The observed
diversity in opinion between those naming micro-
organisms and those seeking scientific proof of
assumed differences show the existing differences
between the attitudes of taxonomists, those setting the
rules of nomenclature, those studying pathogenicity
and those involved in clinical work (Crosa et al. 1973,
Lim et al. 2005, Falush et al. 2006).

Since the first publishing of the Approved
Bacterial Names (The Salmonella Subcommittee of the
Nomenclature Committee of the International Society
for Microbiology 1934), regular updates are published
based on the opinions of the subcommittee of the
Nomenclature Committee of the International Society
of Microbiology. All proposals concerning changes in
the taxonomy and nomenclature of bacteria are
addressed to them for an official consideration. One
such request for an opinion on acceptance of the
principle of “one species” was made by LeMinor et al.
(1982) many years after the first molecular typing of
the genus (Crosa et al. 1973, Le Minor et al. 1982),
They proposed to keep the name S. choleraesuis for the
type species (Le Minor and Popoff, 1987), further
dividing it into six sub-species named 5. choleraesuis
subsp cholereaesuis, S. choler is subsp sal V5.
choleraesuis subsp arizone, S. choleraesuis subsp
diarizonae, S. choleraesuis subsp hountanae and 8.
choleraesuis subsp bongori. This proposal was also
seeking an official opinion on the concept of sub-
species within the genus. Their proposal was officially
put in the Judicial Commission of the International

Committee of Systematic Bacteriology in 1987
together with a propesition to officially reduce the sub-
genuses (1, Ila, b, IV, V and VI) to the status of sub-
species (1, I1a, IITh, IV, V and VI1). However, their
request was rejected by the Judicial Commission on the
assumption that such changes could eventually erase
from memory the importance of serotype 8. typhi
(Wayne 1991). In addition, their proposal was invali-
dated as soon S. cheleraesuts subsp bongori was
described as a separate species taking the name Salmo-
nella bongori (Reeves et al. 1989).

Almost simultancously, the subcommittee of
Enterobacteriaceae, which is a Member of the Inter-
national Committee on Systematic Bacteriology,
proposed, in the XIV International Symposium of
Microbiology, the re-naming of the type species giving
it the name Salmonella enterica (Penner 1988). The
name “enterica” was proposed because it had not been
previously used as a name of a serotype, thus it was less
confusing compared to the name S. choleraesuis,
appearing at times as species and at other times as a
serotype. This proposal was, also, rejected, but the
efforts to overcome judicial concerns continued
(Euzeby 1999). This new proposal was seeking an
exemption for serotype S. typhi, requesting its elevation
to the status of species due to its clinical importance.
The frequent requests of an opinion lead the Judicial
Commission to publish the “Judicial Opinion 80", With
Opinion 80, the Commission agreed that from 2005 and
thereafter, the name of the type strain (LT27) should
be Salmonella enterica replacing the name §.
choleraesuis (Euzeby 1999), The Commission issued
explanations to bacteriologists on support of the change
in the name and the taxonomy of Salmonella spp.
(Tindal et al. 2005). With Opinion 80 the Commission
accepted that the genus Salmonella had two species, S.
hongori and 8. enterica, and six sub-species belonging to
S. enterica (Judicial Commission of the International
Committee on Systematic Prokaryotes 2005). The
name of each sub-species was formed using the name
of the type species followed by the epithets arizonae,
diarizonae, enterica, hountanae, indica and salamae. By
that time, this opinion was officially published, a third
species was identified and included in the approved list
of 2005. It was named Salmonella subterranean (Shelo-
bolina et al. 2004), which is today molecularly placed
closer to Escherichia hermanii (Euzeby 2010), probably.
forcing soon a new ruling and a new list of names.
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The current types ol Salmonella spp in published
papers

Euzeby (2010), in his very informative and brief
comment on the current standing of rules used in the
nomenclature of Salmanella spp., clearly states that
Judicial Opinion 80 (Judicial Commission of the
International Committee on Systematic Prokaryotes
2005, Tindal et al. 2005) did not reject previous nomen-
clature. Thus, two systems of nomenclature are
currently used. The one was validly published before
2005 and the other was published after 2005 and using
the name S. enterica for the type strain. Thus, the
current list of Approved Bacterial Names (Approved
Lists of Bacterial Names 201(), Bacterial Nomenclature
up-to-date: Approved List 2010), is the valid one. The
most recent revision of it includes nine species and 14
sub-species. The species listed are S. arizonae, S.
bongori, 8. choleraesuis, S. enterica, S. enteritidis, 8.
paratyphi, S. typhi and S. thyphimurium. The sub-
species are either S. choleraeswis followed by the
epithets arizonae, bongori, choleraesuis, diarizonae,
indica, or S. enterica followed by the
above epithets.

The current list of Approved Bacterial Names
appears as a compromise to all who historically
influenced the names of the genus Salmonella. The
number of species included on the list follows the early

Iy
1

concept of the few species (Borman et al. 1944).
Although early molecular typing showed evidence that
the concept of “one species™ could be held valid ro a
point (Crosa et al. 1973), this concept cannot be
scientifically sound for the present. Molecular methods
have, like all methods, flaws because their results
depend on the technique used and those working with
the method (Crosa et al, 1973, Lim et al. 2005, Falush
et al. 2006). Furthermore, before a very large data
bank of genetic information is build and computerized,
any new nomenclature received from molecular
methods should be further examined.

Thus, they cannot be used reliably in taxonomy and
nomenclature, but they should be considered impor-
tant tools in relating isolates from different sources
when epidemiological studies are conducted. In the
case of Salmonella typing, they could eventually re-
place serotyping. In such a case, the complicated
system of naming serotypes could be slowly replaced
with an easier molecular system. If agencies and
laboratories, such as the WHQO, Centers of Disease
Control and others, continue to serotype salmonella
microorganisms rather than species or molecular types,
the issue of Salmonella nomenclature and taxonomy
will evolve in a confusing and complicated way, deter-
ring the work of the inexperienced with the genus, I
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To onuepivo ovotnpa taivopnang tou yévoug Salmonella
Kl Ot EMMTWOELS TOU 0TOV EAEYX0 TWV AOIPWEEWY

EvayyehonoOhouT. A.', Tk6Papnc A2, Kpirag LY, Mmoupiéh A
"Ynoyngia Albaxtwp, Epyactipio MikpoPioloyiag kot Napaortoloylag Tprfpa Kipaatpixc,
Zyohn Emotnpavy Yyelag, Mavemorino Ocooakiac, Tpixahwy 224, TK 431 00, Kapditoa,
E-mail:matinavet@hotmail.com
! Avaminpwic KaBnynmic, Egyaomipio Yyiewi Tpoipay Zuidc Npoéhevong, Trdue Kmvatpie
Exoh) Emonpav Yyeiag, Mavemompio eooaliag, TpixdAwy 224, TK 431 00, Kapbitoa
' Avarinpwtne KaBnynmc, Epyaotipio Mikpofiohayiac kar Aotpwdev Noonudrwy, Kmwatpixn Zxohn ADLG,
TK 541 24, Bcooahovikn
*Kabinyntpia, Epyactripio Mixpofiodoyiag kat Napaorroloyiag, Tifpe Kmviatpirg, Ixohn Emotnpuov Yyeiag,
Navemompio Beovaia, TpixaAwy 224, TK 431 00, Kapbitoa

NepiAnyn: To yévog Salmonella givar éva and ta mo naBoyova pghn e owoyivaag Twv Eviepofekmpios-
Suw yia Tov aviipwno ko Ta {wa. Eamiag g naBoydvou Spdosiig Tou otov avBpwno, o PIKPOOPYIVIONOE aUTH]
MEAETATOI OUOTTATIKG Yia MEPoaOTEPD and 100 xpdwia and njBog smoTnpdvwy nayxkeopiwg, oG axopn ko
OfjpEPa NOAAG XAPAKTIPIOTIKG TOU Napajiévouy aywota kar evar unt Sopki Guepeuvnon. H wavora ava-
yvipianC Twv oTEAEKV f TN vevealoyixric ypappric 1wy naBoyoviv iixpoopyaviopoy, anotehsi npolindBe-
o yia v avipermon moAav inmpdrev oty ki pixpofiohoyia xa my embnjuoloyia. To obemmpa me
0pOTAUTONOINONK, T onoio CUVEXWS avavewvera ka Bux avabdovral kaivotpior opdrunol, éxe Snymoupyrioe: e
v nagodo Tou xpovou éva oivoro Sedoptvwy LPITTNC onpaciac, nou ennpénel Ty poxponpodeoun annmpn-
on tou yévoug Salmonella oty tpopu ahuoiba xar ouvenaxdhouBa xa1 o Anpodoa Yyeia. Rotdoe, 1o napa-
Sooiaxo oxnpa opotavtonoinon rwv White-Kauffimann-Le Minor avayvwpileral noyxoopiwe we éva *ypuod
npatuno” yia My Talivopnon Twv eibiv Tou yévoug Salmonella and to eninzdo Tou unoeidoud xat kaTw. EEAA-
Aoy, To yeverixo unédBalipo g naBoyéveiac Tou pikpoopyaviopod apyile: va anoxaAUITTETaL OTIC MEPES Pag L
my xprion Twv peBobuwv e popiarris pixpoPiodoyiac. 0 péBodot aurel, népa and v ouaxénon Twv Slagopuw
anopovwBtviuy aTekewy e 1o {wo-Eeviom M Tov TUMO MC KAVIKIC vooou, Exouv Pekmiwon Ty AdN undpyou-
00 YV TN 0pOTAUTOTIONNONC TOU PIKPOOPYaVIoHOD. Aev Exouv Swoa, HiIWC, OPIOTIKA andvTnan 6Tov peyako
apiBpd TWY AVIKPOVOUEVWY andipewv mov SnuooiEboviar CUVEXWC, and Toug diebveic opyaviopos, of onolol
pépovy T £uBiv) Snpooionolnang TC UNAPXOVOag YWIOTIC, OXETIXG e TNV ovopatoloyia xat tv Takivounon
Tou yévoug Salmonelia. Etol, o tpémog ye Tov onolo Ba npénel va avapépovtal Ot OPETUNOL OTA YPATTTA KEljE-
va gival apguieyodpevoc. 0 oxonde e napodoag ouvToung avaskonmong sival va flonBriogl Toug vEoug motr-
{1OVEC va KaTavorjoouV 10 oNpEpIVO oboTTpa ovoparoloyiag xal Tov op86 Tpamo Snpooisvong Twy epeuvrTikdv
Kl KAVIKGV euprpdtwv Toug, Kupiwg 6rav Siepeovodv Bépara Anpomag Yyeiag

At evpemnplaonc: ovopatohoyia, Salmonella, rafwoyrnon

42

Institutional Repository - Library & Information Centre - University of Thessaly
20/04/2024 04:41:47 EEST - 3.141.97.178


mailto:inavet@hotmail.com

TO IHMEPINO ZYZTHMA TAZINOMHEHL TOY FENOYL SALMONELLA KAl Of EMINTOEEL TOY

ZTON EAENXO TON ADIMOZEON

EIZATQrH

To yévog Salmonella eivar éva ané ta mo naBoys-
va péln TC ooyéveiad Twy EviEpoBaxtnpioabiv
ya Tov GvBpwno ka1 1a {wa. Mool opdruno autod
Tou yévoug euBivovral yia v npdinon Tou Tupo-
adoig nuperol kai Tng ofelag Sappoikng vooou
Tou avBpanov, ev ora {wa npoxaiolv Siagopa
ouumTwpara, nou moikilouv avéusoa otny unokh-
vikrj kai T ofeia KAivikn) evigpwr vooo (Acheson
and Keusch 1997, Kuhns 2010). Enaidii n oalpovil-
Awon anotelel a Tpogoyev Aoipwén, Ta rpoofle-
BAnuéva napaywywa {wa ouviatolv kivbuvo yia Ty
Anpdoia Yyeic, yeyovog nou empBaihe Tv emtipn-
an) Tou pikpoopyaviopod (SANCO, 2009). H Siadixa-
ola m¢ enmmpnong efaprarar ané v axpifes g
TauTomoinong Twv oporimnwy, n onoia anaite éva
CUYKEKPIUEVD Kl TUITOUREVD CUCTI A OVOUATOAD-
yiac. Napa v avayvipion Twv Salmonelia spp. we
onavTikg naBoydvwy Hixpoopyaviapd, 1o noks-
TAOKD 0UOTNLAG TNE OVOUTTONOYIAE TOU yévous mapa-
péver Suoxatavonto yia noANoUC EpEVVITTEC Tuw EMI-
omnpwy uyelac. Emnhiov, ouvexic npootiBeviar véot
opdrunol, auddvoviag Ty nodumlokétnta g Ta-
VOLNGTC TOU HIKpOOpYaviopol,

‘Eroy, n exteviiq ka eninovr pehETn rwv Salmonella
spp, evi Ba énpene va EexaBapios outd ta avikpou-
bpeva {nmruata, avriBera npoxahel axdyn peyahitepn
ouyxwon ot exeivoug nou Ta peheroly. Zuvenmg napi-
xevai eAdyiotn Beri@aa oTov aneipo emamripove, Grov
QUTOC NIPENE! va QVOPEPE |IE TOV SWOTE TRAND 1a Nnopi-
guata Mg Epsuvag Tou f Ta Sidpopa kKhivikd evpripe-
Ta. MapaAinAa, n Epeuva Twy NAeKTpoviKGY Paoewy
Sedoptvwv yia Ta Salmonella spp. ka1 T calpovél-
Awon givar pna axbyn eninovn epyacia, nou ogedie-
Ta1 0T CLOOWPEUOT Twv SI0BECIIWY TANPOPOPIIN,
01 OT0IEC MOAMEC QOPEC IOPEPNVEDOVTTL ) QvapEpo-
viai AavBoopéva. Tehikg, © BEYaAS Gyxog Twy nnpo-
Pop, 01 NOANEC exSOXEC T “0p Bl andPewn’, ved-
TEpa Kl nahaidtepa ouoTrpara ovopatoloyiag nou
Epapuolovial TaUToXpOva, Ot EMAOYES Twv avayvwpr-
opévav epyactnpiwv ka1 o1 SUTKOMEC Tww NEPITCGTE-
pwv ahwv va axohoulrioouy v ueBoSoloyia Toue,
efaxohouBoly va mpoxaholv olyxuon. y

‘Ero, eartiag e mohunhoxdTies e ovouatoho-
yiag Twv Salmonella spp. ol emotruove Tehikd xpn-
agonololy SlapopEnkd ouoTipara avagopac kal
“ouvevwononc” yia 1o yévoc Salmanella. Qoréoo, n

opoiopoppia oy ovopatoloyia Twy Salmonella spp.
elvar avayraia yia v emxovawvia perad twe emotn-
Hovwy, Twy unaAiMav TG VYEiog ka1 To kovd, Auatu-
Xue, n xaénuepv npaxtikr ouvSudle ouyva apxe-
14 ouaTrpaTa evopartoloyiag mou xwpilouy, apkerec
@opi AavBaopéva, To yévo oE £idn, unoeibn, opdades
uncopadec, ka1 0POTUNDUG KOl auTd mpokakel atyyu-
an {Brenner et al. 2000).

Lt avtiBeon pe GMa Baxpiakd yévn, Ta oTeRéxn
Tou yévoug Salmonella Suaxpivovras ptow e opotau-
Tonoinong. H opoloyixr) tafvépnan twy Salmonelia
SPP., Ot >2500 opoTUNOUS pEXPI ONUEPD, £XEN KAVI-
K}, embnpnohoyikr, adhd kai wwtopixn onuacia kai
npolnoBéra v inapén evoc eviaiou kwdika emi
Kowvwviac.

IZTOPIKH AIAAPOMH

To yévog Salmonella nripe To dvoud Tou ané Tov
Daniel Eimer Salmon, évav Augpmavd kmmviatpe naBo-
hoyoavardpo (Smith 1894). O Salmon ka1 0 ouvepyd-
¢ Tou, Theobald Smith, anoudvwoay and to évie-
PO TOU Yoipou TO 1884 évav piIKpoopYavIoHd Kal Tov
mpATEMAY WG ToV omwEn mapayovTa g “Kowrg xolé-
Pac”Tou xoipou. O HixpoopyavIouss autés, mov ave-
paomke Salmonella choleraesuls, anobsixBnke o
ouvéyeia 6T onaviwe poxalei eviepikr vooo oe yol-
POUC Kt ouvEnWC Sev fiTav 0 aMOAOYIKGS Mapayo-
viag nou avalntovoay (Saimon, 2010). To anopovis-
Bév orihexoc Twv Slo Kvidtpuwy apyua ovopaoTrxe
*Bacillus choleraesuis’, akka to 1900 avafafpioxe
oo enineSo Tou yévoug and Tov Makho faxtnpioAdyo
Liengieres pe to dvopa “Salmonella® (The Salmonella
Subcommittee of the Nomenclature Committee of the
International Society for Microbiology 1934). To 1900
o yévog Salmonellz Liengieres 1900 nepiehdufave pio
opada Gram (-} Bakmpiwv avépzca o1a onola mepIo-
0dtepo yvwotd gival 1a *Bacillus typhimurium’, Bacilius
typhi’, “Bacterium paratyphi’, “Bacillus enteritidis",
“Bacillus choleraesuis” (Brown 1935). {otdoo, 10 evbi-
apépov yia autr Ty opdda Twv faxmpiwv avtave-
Tav, ka8 aviavétay kal 0t avapopEs TANROYOPI-
WV TWY EMOTNHEVWY TIOU aoxoAoUvTay pe Aogiibn
voorjuata kai cugxéni{av autd ta faxmpia pe nos-
KIAEC )AVIKES KOTOOTAOEI, PE HIAPOPES NEPIONES KAt
e Suagopa €ibn Jaav.

H rafwdprnion rwv pediv tou yévoug Salmonella ege-
AixBryce pe v népodo tou xpduou (Miller and Pegues
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2000, Euzéby 1999). Zexividvtag anéd Trv opoTauto-
Tioinor), i Stixpion Twv pEMLV Tou yévoug Salmonetla
yivotav pe faon v tavtonoinon twy owpanxdy (0)
CVTIYOVIWIV KOl T avTiyovwy Twv paotiviwy (H) (White
1926). Autd To ohoTnUa TS opoTauToinang now exi-
vnoe and Tov White 1o 1926 (White 1926) kot gnexd-
&nre and Tov Kauffmann, elxe wg onotéheoyo my mepe
ypagn evée peydhou apiBipol oporinwv. Méhota o
Kauffmann nioteve ém xdBe opdrunog pnopodiae va
Bewpeital we Eexwpiotd eibog (Kauffmann 1966), Autr
n Tafivounon epopudoTnKe PETa TO 1966, Me autd
Tov Tpono Talivopnong avayvwpiotnxav mola &ién
Tou yévoug Salmonella, Eav auth n havBaopévn avri-
Anyn emxparodoe kai ONUEPD, 0 apiBudg Twv aibuv
Tou yévoug Ba £emepvoloe Tig 2.500.

Npwv 1o 1966, oe oTEAEYN TOU yEVOULC Salmonella nou
anopoviwvovTtav and Siagopetika kKhivixa nepuoro-
nkd, Sivovray ouykexpiiva ovbpara efte oUpQw- |
va e v aoBéveia nou npokakodoay (6nwe Styphi,
S.typhimurium, S.enteritidis), eite avahoya e to {wo
and 1o onoio anopoVWENKE 0 PIKPOOOPYAVIO LOC,
(6nwe S.gallinarum, S. abortusovis, S.choleraesuis),
€iTe TENOG avahoya pE TN Yewypagixr TonoBeoia an’
GNOY MPWYDANDHOVIWENKE To OTEAEXDC (Omwe m.y. S.
london, 5. panama) (The Salmonella Subcommittee
of the Nomenclature Committee of the International
Society for Microbiology 1934). Opwc enailbfj auta 1a
OVONATA XPrOIUOTIOIOUVTAY YIa XPOVIa KOl CUVETIWY
eixav evpéws wodemBel, dev rpononouBnxay ue Baon
10 vEo OUOTNHA TS QVTIYOVIKNG ouvBeonc

H enibpaon Twv popaxiwy Texvikwy: La ypovia nou
axoloUBnoav gyivav nodAég anpavTikés mpoondbe-
EG HEiwong TS nAnBwpag Twy “eld@v” Tou yévoug
Salmonella, al\a navra unrpyav SIaPWVIES WG TTPOg
7OV KaTOMAASTEPD TpOTIo ovopaTooyiag (Ewing 1986,
Agbaje et al 2011, Le Minor and Popofi 1987).

Opdanpo oy e£EMEn e Tagivounong Tow yévoug
Salmonelia anoté\ece n) peAétn m¢ Beppixc otabe-
potnrag Tou uPpibiopévou DNA- DNA Tou yévoug To
1973, ) onofa £5e1€e 611 Ta “eidn” nou ovopdatnxay
xavé v Subpxeia T ioropla TG pEMETN Tou puxpo-
opyaviopol xai Twy opoTinwy Tou, Ba propotioav va
anaoteAdoouy “éva eidoc” (Crosa et al. 1973). H popiaxd
Tautoneinon tou yévoug  dexaetia Tou 1970 (Crosa
et al. 1973) obiynoe oto Eexivna evéc viov TpoToU
oKEYNC T ovouatooyiag ka Tafvopunong autig Trg
opadag rwv Baxtnpiwy, alhé Gmwg GAe o vies uébo-
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o Bev elye axopn niipuwe eheyxBel ya Ty opBitra
mg. Evol, 1 npun éxdoon Twv Eykexpipiviov Baxm-
prokew Ovopdtwy (Approved Bacterial Names), pera
Y HOPIAKS TAUTONDINGT Tou Yévoug, niepiehdupave
névre £ién. Autd firav ta 5. arizone, S. choleraesuls, S.
enteritidis, S. typhi and S. typhimurium {Skerman et
al. 1980). H nopatnpoluevn ETepoyéveia onic andpeg
avaueoa o exelvoug mou ovopani{av pixpoopyav-
apolc Kal O€ Exgivous now avalnrouoav EMoTnuc-
vikr anddatn yia ng unoniBépeves Siagopés, Sei-
XVELTIC UNApKOVTES SIGPWVIES avapeoa ong TAoEK
Twv TakivopnTwy, ot exeivoug nou BETou Toug Kave-
VEG TTIG OVOLIATOAOYIAG, OF EXEIVOUS TTOU PEAETOUY
v neBoyévaia kai 0 EXEVOUC MOU QOXOAOUVTON g
v khivikr} épeuva (Crosa et al. 1973, Lim et al. 2005,
Falush et al. 2006).

Orouyvic SapuvieC we npoc Ty ovopatohayia, o5
ynoav v “Emrpom Kpiogwv® (Judicial Commission)
ornv Snpooiguon e Andpaonk 80 (Mudicial Opinion
BO"). Me Tnv Andpaon 80 n Entiponty ouppimoe
611 and 1o 2005 Kat HETA TO OVORA TOU OTEAEXOUC
avapopdc [type strain (LT2T)] Ba mpéna va elvai o
Salmonella enterica (Euzeby 1999). H Empont| efé-
Swoae efnyfoec oroug Baxmproldyoud we unoatr-
pi€n Twv alayiv oty ovopatohoyia xat Tagvopn-
on 1wy Saimonelia spp. (Tindal et al. 2005). Me v
Andgaon 80 n Entpons anodéynre o 1o yévog
Salmonella anoteheitar and Svo eibn, Ta S. bongori
Kkai 5, enterica, xat £§) unoeidn Ta onoia avikowy avo
S. enterica (Judicial Commission of the Intemational
Committee on Systematic Prokaryotes 2005). To ovo-
Ha ka8 unoeiSoug SiapopeuwvoTtay and To ovopa
Tou £lSoug avapopag, akohouBoUpEvo and ta enibie-
Ta arizonae, diarizonae, enterica, hountanae, indica
xkal salamae. Mégpi va dnpocievBel emonjwe autr
n anogn éva Tpiro €ibog avayvwpIoTNKE Kat MEPE-
AjpBn orov EyKEKpipEvo KaTAAoYO Tou 2005. Ovo-
paorxe Salmonella subterranean (Shelobolina et al
2004}, 1o onolo orjepa TonoBeteita popraxd nhnaot-
¢otepa atnv Escherichia hermanii (Euzeby 2010) km
Oy oo yévog Salmonella, dnuoupydviag mBaviog
v avaykn yia tnv 8éomon viwv kavovwy kat viou
KQraAdyou OvVOuATWY,

1o efAC 0 oNHEPIVES KaTahoyos Twv Eykexpiuévay
Baxtnpaxiv Ovopdrwy (Approved Lists of Bacterial
Narmnes 2010, Bacterial Nomenclature up-to-date;

Approved List 2010) gival o éyxuvpog. H mo npdogartn
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avaBewpnan 1ou nephaufavel evvéa eibn nai 14 uno-
£ibn. To ¢ibn nou kataypagovias tival 1o S. arizonae,
5. bongor, 5. choleraesuis, S. entenca, 5. enteritichs, 5.
paratyphi, 5. subtermanean, S. typhi xat 5. typhimurium.
Ta umocibn givas eite 1a 5. choleraesuls axoAoutiol-
peva and ta enifiero arizonae, bongori, choleraesuis,
diarizonae, houtenae, indica, salamae f| 1a 5. enterica
axohovBoupeva and Ta napaniv entbiera.

TO IXEAIO TON KAUFFMANN - WHITE -
LE MINOR (THE KAUFFMANN-WHITE-
LE MINOR SCHEME)

To yévog Salmonella nepiopfave: s opoda pxKpo-
OPYaVIGHV, Of ONDIDt NAPOVCIAIOUY PEYAAN yEvETr
‘opositnra, To onpepnd cOCTNHG TaVOUE QUTOOC TOUC
PxpoopYaVIoUOUC pE Baon Ta aviiydva Twv mouuv
opoTUNWY Tou yévoud. Omuwe npoavapéphne, outr
n npoanabua elxe {oavror: and Toug Kauffmann ko
White oxeSdv mpev £vo aiava, Elvar emouév anoté-
Aeopa nohuetiy EpEwwiv Yopw and tic alAnAembpa-
QUG TWY GVTIOWPATWY JE TO EM@aviIasd ovIryova Twy
Salmonella spp. To Lxébio Twv Kauffmann - White (mou
enuepa opilerar we 1o Ixtdio twv Kauffmann - White
- Le Minor) guhobofouoe, ahla xas ouvexiley, va tiva
epyoitio xafnuepvic SiayvwatiAc xpRonc.

Toppuva pe 1o Txitdio Twv Kauffmann - White - Le
Minor 1o unoeidn Tou yévou Salmonella unobion-
potvTal oF 0poTUnOUG PLow TNC opoTautonoinont.
n onoia anoteAei tov axpoywwalo AiBa e embn-
CAOYINTIC ERTITPNOTC QUTOL TOL NABOYOVOU PiIkpo-
opyaviopol. Kot aviryovixd S10QopeTikog Tumor,
10 yevouq Buaxplverar e BAoN 1a owpanxa avityo-
va (O antigen), Ta avriydva pactiyiou (H antigen) xa
10 avTiydva apac (Vi antigen),

Ta aviiyova O eivan Mimonohuoanyapives nou siva
ouoTaTixg Tou xuTTapIXOL TopRuatoc. H Gour tou
0- avirydvou Sioplpa aviueoa oto Silpopa oTeAi-
xn Twv Salmoneila spp. Erow. 1o axrjpua toutonoinang
twv Kaulfman-White-Le Minor avayvwpiles péyp 67
Sapoperxot napdyovre Séunond tou O- avirydvou
Suaywpilovrag 1o yévo Salmonella og 50 Siogopen-
wi avoooopusded. Ta O- aviiyéva opilovion pe apafic
wouG apitipouc 1,.2,3..xAn (WHOCC 2007),

Ta H aviyéva eivar oudieg npuwteviknc guong (ano-
Tehodvran and v npwieivi phat{hivy) xai Bpioxo-
VIO OTQ BOOTING TWY HIKPoOgYanapey iou Ta Sl
touv, Or neproodrepol opotunor Twy Salmonella spp,

.

HNopoly va napdyouy paotiyia pe SU0 Spopaticic
avtiyovikéc esbud e yeEyovod nou 8o unopolos
va fonBron tov pmpoopyavioud va emfiice and
TOUC pnxaviopeus apuvac Tou Leviotr Tow. Le aut
T nepimwon 1o H-aviydvo xaheital Sipaomo. Ayor
@Ahoy, dmwg o1 Salmonella enterica ser. Enteritidis ko
Typhi napdyouv HaaTIyia T3 ON0Ia EXOUV TIAVTE TV
IS avtiyovin eibiedtnta. Autd Ta aviiydve rolou-
wTa povogacid Eroi 01 opdtunoi twy Salmonella
spp. xwpilovra: oe 500 opdbdec. Itoug opdTunouc
NC opodac NS @aonc 1 (ebxn ©aon) kan OF OUTOUC
e gaong 2 (pn b poon). Ta avirydva nou avr-
xouy 0n @don 1, yupaxtnpi{ovial pe melé ypaupeata
Tou Aatrvikou adpafdtou ond 1037w 10 °2" Ta ovn-
yova now aviixoww o1 paon 2 xapaxinpilovion e
apafixolc opiBiolc *1772% "3 xan. Eva opdtumog
eival Suvatdv va Exer ovITyova Povo TN piog paonc
G o Saimonella Enteritidis ) vo £x£1 aviydva ka
Twv 6o pacewy, onwe o Salmonella Typhimuriurm
xai 0 Salmonella Choleraesuis. To axivrta otehéym
Salmonetla Gallinarumn xon Salmonella Puliorum, ote-
poUvTar pacTiviuv, enopéwac Sev éxouv H- aviiyova.
(Lodish et al 2000, Anon. 2005).

Eron, kalr opoTUneg ToU yévoug Salmoneila ava-
yvwpllera ané tov povadid ouvbuaopé Twy avrr
yovuw Tou, Snhaldn and my avriyovikd Tou olvBe-
on. O xaBopiopds 1ou opoTunou evic oTeEM xoue
Salmonells éxn wg efnc

Ynoeidog (subspecies) [keve] O-avrrydve [ Vi
~avtiybvo (av undpgnl) (1] H-avniyéve-a gaong 1 [
H-avniyévo-a gpaong 2.

Ta kupic aviiyova wpilovros pe dvw katw telelo
Xdl 10 EMUEPOUC OVTIYOVE E KOppQ. MNa nopabery-
10 o oparunog Typhimurium opilitar we Salmonella
11,4.5,124:1,2 (Anon. 2005).

To Extbio rwv Kauffmann-White -Le Minor eivan tva
£yypago a1o onoio fyouv kataypoge ! Ahon o avtryovot
TUMO Ty avayvwpioudwaonw opotinuy twy Salmonella
spp. (Popoff and Le Minor 2001; Grimont and Weill 2007)
YneOfuvo yia v avavewon Tou nopandvu oxebiou
eivar 10 Kévipo Luvepyooioc Avogpopac xar Epeuvac
Tou yévous Salmonedla rov Mayxoououw Opyawopod
Yyeiac o votrrodro Pasteur oto Naplo (the WHO
Collaborating Centre for Reference and Research on
Salmonella), Kabie xpdvo vio-avayvupiopivor opéruno:
avogépovian oo nepobind “Researsh in Microblology®
(Popoff et al. 2004). Env 1eAeurtaia ¢xboan Tou 2007
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Tévoc- EiSog- Yroeidoc- Opbtunog-Serovar | ApiBjée
Genus Species Subspecies name opotiReyY  oF
(To mpéro | (mhéma | (MAénaypapr) | (To zpdrto ypapua [ xdle cidog xm
ypappa ypaeh) xeahaio, oy | umoeiSog(WHO
xepaiaio, mana ypagi) CC-Sal 2007)
mAdyia
| Yoaet)
Salmonella | enterica enterica 1] | Choleraesuis, 1531

vroeibog 1 Enteritidis, Typhi,

Typhimurium

salamae | 9,46:2:239 505

uroeidog II

arizonae 43:229:- 99

vnoeibog [Ila

diarizonae Nl 67:1,v:1,57 336

vroeidog b

hountanae 1 2l:m,t- 73

vrogidog [V

i{f:]dlca i umosidog | 59:236:- 13

bongori | umoeidoc V 13.22:239:- 22
Tivoio 2.579
Nivaxag 1. Tafovepns) Béon (rpdnog ypapds kar ovoparalayia) (Lin-Hul and Cheng-Hsun 2007)

umipxav 2579 opdtunol Tou yévoug Saimonelia. O Spot
“opoTunoc-serotype” kal “oponapalayr-serovar” xpn-
oionowivTa Efloov oUxva, alld oULQWVE HE Toug
Kavéveg rou BaxmpiSiaxos Kabixa -The Rules of the
Bacteriological Code, npotipdnal ny xpfion Tou dpou
“oponapalhayri-serovar” (1990 Revision),

HIHMEPINH ONOMATOAONMA TON EIAQON
TOY FENOYZ Salmonella.

To onpepivé abotnua ovoparoroyiag mou xpaoo-
noigitar ané to COC (Centers for Disease Control and
Prevention) yia 1o yévog Salmonella Baoilera oz ouotd-
oa¢ vou WHO Collaborating Centre. Zopgpuwva pE TO
cvampa tou COC, 1o yévog Saimonella nephaufiéve
0o eibn: va S.enterica (£iSog avapopdc-type species)
xat S.bongori. To eibog S.enterica anotehefral and £61
unoeibn (Lin-Hui and Cheng-Hsun 2007): a) |, S.enterica
subsp. enterica,f) Il, S.enterica subsp. salamae,y) llla,
S.enterica subsp. arizonae,5) lilb, S.enterica subsp,

46

diarizonae.e) IV, S.enterica subsp. houtanae ka1 o) VI,
S.enterica subsp. indica. (Mivaxag 1).

Ovoparohoyia Twy opotimuwy Tou unocidoug
S. enterica

Iranepioodtepa Baxtnpiara yévn Sev Sivovral ovo-
Haoigc oToug opoTimoug, alAa autoi kaBopilovral ue
Béon v avriyovixr Toug odvBean ny. Escherichia
coli 0104: H4. E€nipeon anoteAolv 01 0pdTUTIOL TOU
unoeiboug S.enterica subsp. enterica (subspecies I).
O1 opdTumol Tou CuyKeXpIpEVOU uToeiSou aviinpo-
ownevouv napandvw and o 99,5% Tov ouvaiou Twv
anopovw@iviwy oreheywv Salmonella ka1 anaviivial
1000 oTa Beppdaipe, 6co ka: ota Yuxpdawa {Wa, evd
ot 1a &Aha untoeibn ouvéovial kuplwg pe Ta Yuxpdar
pa {wa (De Lappe 2009). E€arriag ™G ouyvriC anops-
VWOonC Twv opotunwy Tou unoeiboug enterica, alha
KQi YiQ I0TOPIKOUG Aoyouc, ot opdrunor autol Siawr)-
pnoavTo dvopa mou Toug elxe SoBel mpv o 1966 xat
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TO IHMEPIND IYZTHMA TAZINOMHIHE TOY MENOYE SALMONELLA KAl O1 ENIMTREEIE TOY

ITON EAENXO TON ADIMOSEON

Sev avapépovar pe Baon my aviyovd Toug oivBe-
on (WHOCC-Salm 2007). Autd ta ovdpara, Ta onola
oxetilovrar pe ouykexpipévn véoo f Eevotr 1 Snhd-
VOUV TNV yewypagikr| mpoéhevorn Tou oporimou, eixav
AavBagutva anodobel ano tov Kauffmann oe &6 kat
ypagdtav ue mhayia ypag.

MNa mv anoguyr| oUYXUONS avaueoa aToug opoTl-
noug kat ta gidr), To dvopa Tou opoetimou apxile ue
Ke@ahaio ypapua kal Sev ypa@eTal ue mAGyIa ypa-
1. Orav Snuooiederal yia mpurtn @opd o o ava-
popa, To dvopia Tou yévous axohouBeiral and T Aén
“serovar” (f} T ouvTopEUOn “ser”] kan peTa axolouBel
TO dvopa Tou opoTimou, 1.y Salmonella enterica subsp.
enterica ser. Choleraesuis, Etol, amoedyeral n alyyu-
0r) KAt 1) QVIUETWMON Twv 0poTUnwy we eldn (Agbaje
etal 2011). Ing endyeve avagopéc To dvopa priopel
va anhonoinBel AnAadn To évopa Tou yévoug prnopel
va akohouBeivar ar’ evBelac and 1o dvopa Tou opotl-
nou, m.y. Salmonella Choleraesuis. Ga npénei va onpe
wBel ém, oTa emoTnpovika keljeva, i ouvtdjeuorn) Tou
ovbpatog Tou yévoug (Salmonella=S) eivar opBdtepo
va axohouBeiral and 1o dvopa Tow elbouc (my. E. coli).
Tuvenw, 1o dvopa Tou opotunou Sev Ba npéne va
axohouBel ) ouvtdpELOn Tou OVERATOC TOU YEVOUC
(m.x. 5. Choleraesuis) (WHOCC-Salm 2007). Naptia
auTtd, 0 TeAevtaiog Tpénog ovopatoloyiag guvavid-
Tai o€ ToAMG EMOTNUOVIKG Keipeva.

Ovoparoloyia Twv opotimwy
Twv unoeidwv II-VI

Ma exeiva Ta unoeibn nou kaBopilovral and Tov avti-
YOVIKG TOug TUMO, TO Gvopa Tou unoeiSoug ypapetat
pe Aatvikoug yapakrrpeg (V) 6yt mhdyia ypopr)
kai axohouSel o avryouikd TUnog nov nepiapBaver
Ta owpatikd (O) kar avtiyova paotyiou (H) gdong 1
kai Ta aviiyova pagtiylou (H) paong 2, av undpgouv,
Avw kai kdTw TeAsla napepBaiieTal avageon and
ka8e avrrydvo, m.x. Salmonella serovar Il 3921026,
Na Toug opotumoug tou eidoug Salmonella bongori
(naAaitepa avike oo unoyévog V).to V xpnowonor-
efrar axdpa yia Ayous MpaKTkig, my.S.Y 13,2235+
(Popoff 2004),

ENINOIoz

H wotopia ¢ eEEAgng TS ovoparoloyiac kai Tne
Ta§vopnang Tou yévoug Salmonella yapawmpi{eral
and pa noAd Suvaguxr nopeia, xaBioTovrag To yévog

Salmonella we o *voluepo éva wxpofc” Twy EmaTy-
pévwy mou aoxoholtvial pe Ty faxtrpaks ovouaro-
Aoyia ka1 tafvépnan. Aapopa ouoTriyaTa faociopéva
O PIOXNUIKA XOPOKTNPIOTIKA 1| OF BOPIaKES TEXVIKES
1} axdun omy eménuchoyla kot o1a Khiviké oupTTd-
pata e vooou, Eyouv xpnaononBel oxny npoond-
Beia Tafivopunone Tou yévouc (Agbaje et al 2011), pe
anotéheoua 1 Snuioupyia evés mohimhoxou Kas TeM-
k& §VoxpnoTou ouaTrpaTog oveparohoyiac Etol, o
naAadtepos kMvikoi (wavpol kai ktnviarpol) napou-
oalouv To £pY0 TOUS TOUTONOKIVTAK T OTEAEXT) TNG
Salmonella, “xaté 1o Soxkolv', Evid 01 vEap&TEROL OUVE-
Behpol Toug aywvilovral va katahdBouv noia eivar n
enianyn xai ouvenuig n kataAAniétepn piBobdog Tau-
Tonoinong Twv peMiv auto Tou yévous, MapdAnia, n
anmopaVIIoT) KavoLPIWY OpoTUTTWY kdBE Xpdvo, kabi-
OT4 ENTAKTIKA TNV Qvaykn EVOC Koivax anoSexTol
ouotfijates “emxoviviac” Twy EmoTnEévwY OXET-
ka pe 1o yévog Salmonella.

To npéfAnua ¢ ovopatoloyiag Tou yévoug
Salmonella eivar ém ypnoonowivral Tavtéypova
&00 ouoripara ovoparohoylag (Tindall et al. 2005).
Npog To napév n ouliitnon oxenxd pe v anoboyr
evie “‘ouvavetixod” eifouc avapopdg napapével otnv
Andgaon 80-Opinion B0 tov 2005. H clyypovn ovo-
parohoyig, mou xpnowonoietro and 1o COC, faoile-
a1 o ougTdoe Tou WHO Collaborating Centre xa
GVTANOKPIVETAL ENAPKWE oTIC avriouxiec kat oTig anal
THoag Twy emotrpavay (WHOCC- Sal 2007). Eoppw-
va e autr, 1o yévog Saimonella anotedeirar and vo
£i8n. Eido¢ avagopdc givai To S. enterica, To omoio
amaprilera: and &6 unoeidn.

Napdho mou eival Sloxolo and Toug un e1bikoug
Ve EXTIACOUV TIG TROTTONOIAOEIS TNV OVOUGTOAOYIC
Tou yévoug Saimonella, o1 npotevdyeves alayés Ba
Tpene va yivouv anoSextég, yiati napéyouv pio evi-
ala kai opyavwpévn Npootyyion e ovopatohoyiag
ToU yévoug, T onola otepel ) auanpd npookdAAnon
omi¢ ouvriBeieg mou enéfallie To oTopikd nponyoupe-
vo. O onuepivig katdhoyog Twy Eyxexpréviwy Baxt-
pioxiv Ovopdrwy eugavilerar we pia ovuPiPacTikg
Ao oe dhoug 6ooug ENMpiacay IOTOPIKG TNV OVo-
Hatehoyia Tou yévoug Salmonella. Opwe, oty nepi-
TTWOon g rautonoinong Tou yévoug Salmonella, ol
Hopiaké péBodot Ba propolcay TEAKA va avTika-
TacTRCoUY TNV opotavtomnoinan, Le wa Térow mepi-
mwon, To nepinloxo otoTnua ¢ ovoparoloyiag
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Twv opotinwy, Ba pnopovoe ctabiaxd va avrikata- *

otadel e éva EUKOAGTEPO popiakd cuaTnua. Eav or
opyaviopol kai Ta epyaoTripia, omwg 0 WHO, o CDC
k.4 ouvexioouv va 0POTAUTONOIOUV TOUG HIKpOOpYa=
viopoUC kat &xi Ta €ibn f Toug popiaxolc Timoug To
{mnpa e ovoparohoyiog xaiTafvénong Tou yévoug
Salmonella 8a efehiBel oe ua ouykexuptvn kat mepl-

TAOKT] KaTAOTCOT), GNOTPENOVTOC TOV ANEpo EMoTH-
pova va ooxohnBel pe To yévoe, Emnhtov, pe v adén-
o Twv MANPOPOPHDY Moy culléyovia: and v pekém
Tuv hopwewy Tou avBpdmou ko Twy Jbwy, avédvera
xat ) Suoxkohia olyxpIoTC Twy anoteAeopdTwy embn-
pohoyikiv ) kKAVIKWY LEAETV, WE PO TNV onpadia
Twv biogbpuv orekexwv o Anuéoia Yyeia.

The current taxonomy system in Salmonella spp.
and their impact in the control of infection

Evangelopoulou G.D.", Govaris A7, Kritas 5., Burriel A.R.
'PhD Student, Laboratory of Microbiology and Parasitology, Faculty of Veterinary Medicine, School of Health
Science, University of Thessaly, Trikalon 224, Karditsa 431 00, Greece, E-mail:matinavet@hotmail.com
* Associate Professor, Laboratory of Hygiene of Foods of Animal Origin, Faculty of Veterinary Medicine,
School of Health Science, University of Thessaly, Trikalon 224, Kardltsa 431 00, Greece
 Associate Professor, Laboratory of Microbiology and Infectious Diseases, School of Veterinary Medicine,
Aristotelian University, Thessaloniki 541 24, Greace
“Professor, Laboratory of Microbiology and Parasitology, Faculty of Veterinary Medicine, School of Health
Science, University of Thessaly, Trikalon 224, Karditsa 431 00, Greece

Summary: The genus Salmonelia is one of the most pathogenic members of the family of Enterobacteriaceae
for man and animals. Due to the microorganism's pathogenicity for man, it Is systematically studied for more
than 100 years by a plethora of scientists around the world, but still today many of its pathogenic characteristics
are unknown. The ability to distinguish strains or clonal lineages of a bacterial pathogen is a prerequisite
for addressing many questions in dinical microbiology and epidemiology. The serotyping scheme, which is
continuously updated as new serovars are discovered, has generated over the years a significant information,
useful for the epidemiological surveillance and control of Saimonella spp. in the food chain and public heaith.
Todate, the traditional Salmonella serotyping scheme of White-Kauffmann-Le Minor is still held worldwide as
the accepted “gold standard” for the dassification of Salmonella, below the subspecies level. However, the genetic
base of Salmonella pathogenicity is better understood when molecular methods are applied for studying the
pathogen. These methods, in addition to assodating the various isolated strains with the animal host or the
type of dinical disease, have improved the existing kmowledge on the typing of the microorganism. They have
nat, however, given a final answerer to the many confiicting opinlons continuously published, by intemational
bodies having the responsibility of summarizing and offidalizing avallable knowledge, on the nomenclature
and taxonomy of the genus Salmonella. Thus, there is some controversy as how to properly indicate serovars
inwritten documents. The aim of the present short review is to help young scientists understand the existing
nomenclature system and the way they should appropriately report their research or linical findings, especially
when they research issues of public health,

Keywords: nomenclature Salmonella, taxonomy
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A Brief Account of the Rules Applied to the Naming and
Epidemiologically Grouping Salonella Strains
when Isolated from Animals

Grammalo Evangelopoulow, *Spynidon Knitas,
‘Alexander Govaris and ' Angeliki R. Burriel

Salmonella spp., the most pathogenic genus of the farmly of Enterobactenaceae
for man and anmimals, has many of its pathogenicity determmants still unknown,
although it 1s systematically studied for more than 100 vears This 1s mainly due
to the slow development of methods reliably associating the molecular
charactenstics of straus or clonal lineages with thew observed pathogereity and
epidemiology. The same has hampered the effective conirol of amimal
salmorelloses. thus prevention of human infections. However, in recent vears,
many new molecular methods are developed to genehically, thus also
taxonomically, define Salmonella spp. and are also wseful in better understanding
the pathogenicity of the microorganism. A better understanding of the microbe’s
pathogenicity is the key fo the development of effective means, such as vaceines,
for controlling animal salmonelloses, regardless of ammal species. However,
due to thew costs and limited molecular mformation, serotypmng, the classical
method for many decades of placing Safmonelia 13olates mto similar antigenic
groups, remams the tool for epidemiologically studymg the microorgansm,
during the surveillance of animal salmonelloses Serotvping, known as the
White-Kaultimann-TLe Minor, scheme, has produced during the years a bulk of
information contributing to conflicting opinions concermning the nomenclature and
taxonomy of the genus Salmonella, thus needing constant revision of the mles
manag g, it. Molecular methods are expected to steadily resolve these conflicts
but they are yet far from replacing the existing system of naming and grouping
Salmonelia izolates. Thus, a concise summary of the existing scientific opimions
and rules mfluencing still today the grouping of the genus Safmonella, could be
useful to vetermanans and others working with the surveilllance of ammal
salmonelloses.

Key words: Nomenclature, Salmonelia, taxonomy, ammal, salmonellosis
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INTRODUCTION

A number of Salmonella serovars and sirains
causing in man typhoid and paratyphoid fever, cause
i animals from subclinical infection to severe clinical
enteric disease (Acheson and Keusch, 1997) Human
salmonellosis is a food home infection. Thus, infected
food preducing anmimals are a public health hazard needing
contintious  survetllance (SANCO, 2009) Successiul
surveillance and contral of animal salmonelloses depend
on the method used to reliably associate strains,
significant for Public Health, to their animal source. The
fast addition of new serovars on the existing long list, as
aresult of mtensified research in animals, is increasing the
complexity of the microorganism’s  epidemiological
classitication.

In addition, information about Salmonella spp.
isolated from ammals and reported following the older
rules of taxonomy may not be successfully associated to
currently reported information, if one is not considering
the landmark changes of grouping isolates with the
classical methods, The amount of existing mnformation
deriving from the application of older taxonemic rles, the
many versions of “correel opinmans” reported by official
micrebiological societies and new and older methods
emploved simultaneously, when taxonomically placing
Salmonella 13olates, are some problems faced by health
workers attempting to apply the published methodology

Until recently. common practice was, when placing
wolated  strns mto  species, subspecies.  subgenera
and serovars, accepted rules
(Brenner et al, 2000). During the vears, Salmonella
isolates, named in previous decades as species, were later
placed mnto subspecies or subgenera and eventually into
antigenic sero-groups, better smited to epidemiological
mvestigations. The latter number today more than 2610
serovars (Gubourdenche ef al., 2010). The list of serovars
becoming longer by the vyears. did not fully resolve
questions on the clinical and epidemiolegical significance
of serovars. Thus, to reliably associate the climeal and
epidemiological manifestations of serovars isolated during
the surveillance of ammal salmonellosis with disease m
man or other host animal species, easier, economical and
reliable molecular methods are needed, They should, for
success in such programs, better match past information
with the findings of current Salmorella surveillance and
control programs around the world, and most importantly,
between regions within the same country. This success

to combine several

depends on the effective management of molecular
information generated from varous sowces studving
multiple subspecies and serovars as potential pathogens.

When potential pathogens are searched, detection of
any nimber of microbial cells in samples 1s evidence of
mfection, enforcing the undertaking of preventive
measures. These measures will be most effective in the
case of salmonellosis, if they are targeting serovars of
mereased economic and Public Health importance. This
targeting requires precise knowledge of the genetic
composition of serovars pathogenic to various animal
species and man.

The very large number of serovars recorded is
indicative of a similarly large antigenic variation in the
Salmonella  populabon.  These anntigemic vanations,
manifestated in a variety of clinical ways, are encoded on
specific nucleotides, therefore easily exploited by PCR
Several PCR-based methods are exploited, targeting
specific genes of either the most prevalent or all
salmonellae (Arrach ef al.. 2008}, Generally, PCR is used
as a highly sensitive and specific method for checking the
presence of pathogenic bacteria in elinical specimens and
1s particularly applicable when high sensitivity is required,
as in cases ol specunens having numbers of a pathogen
undetected by culturning (Cohen ef af., 1993). In addition,
antigenic differences between strams. the result of genes
and gene alleles diversity. are also molecularly associated
with a sirain’s phenotype, Thus, an expanded and
comprehensive PCR molecular database is needed to
firstly accurately place unknown Salmonella 1solates and
secondly select the most important molecules codng for
pathogenicity (Wise e al.. 2009). Until such a database is
successfully emiched 1o be effectively used dunng
epidemiclogical investigations, serotyping, historically
proven useful in such mvestigations, will be the accepted
method.

Thus, a brief account of landmark official decisions
forming the taxonomic rules could help the clinical
veterinarian to befter associate current knowledge on
serovars with past information.

A BRIEF HISTORY OF THE RULES APPLIED TO
TAXONOMY OF Salmonella spp.

The gems Salmonella was named afler Daniel Elmer
Salmon, an American veterinary pathologist (Smith, 1894)
Salmon and his colleague Thecbald Smith, 1solated n
1884 from a pig’'s itestine suffering “Hog cholera”, a
microorganism they assumed it was the cause of the
illness.  They mnamed 1t “Bacillus choleraesuis™
“Bacillus choleraesuis™ was elevated 10 the level of a
genus in 1900 by the French bacteriologist Liengieres and
named “Salmonella™ (Salmonella Subcommittee of the
Nomenclatire Commuttee of the International Society for
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Microbiology, 1934). The gemis Salmonella Liengieres
mcluded all known Gram (-) bacteria, among which
were “Bacillus  typhimurium”™,  “Bacillus  typhi”,
“Bacterium paratvphi”, “Bacillus enteritidis” and of
course “Bacillus choleraesuis” (Brown, 1935). As
miormaton accumulated the following decades on the
genus Salmonella, 11 became evident thal a more
precise  system  of  taxonomically  placmg  the
microorganism was needed. Thus, Salmonella  1sclates
were imtially named to species according to their clinical
manifestations, taking names such as Salmaneila tvphi,
Sadmonella  typhimurivm,  Salmonefla  enteritidis  or
named after theiwr host as e.g., Salmonella gallinarum,
Salmonella abortusovis, Salmonella choleraesuis or their
geographical onigins, named as e.g.. Salmaonella landon,
Salmonella panama (Salmonella Subcommittee of the
Nemenclature Committee of the I[nternational Society
for Micrebiology. 1934). This complicated system of
naming isolates did not epdermologically associate the
varous isolates. thus, the antigenic composition of
isolates (serotyping) was attempted This method
answered many surveillance questions but it alse further
compheated the nterpretation of existing and new
mformation (Le Minor and Popoff, 1987, Agbaje ef al.,
2011 Serotyping of each stramn was developed in the
1920s on the basis of particular O (cell wall) and T1
(Magellar) antigens (White, 1926) and expanded during the
following decades by Kauffmann (1966) eventually
resultng i a large number of serovars, Kauffimann (1966)
did actnally propose to the scientific community of
considering each serovar a separate species belonging to
the genus Salmonella 1f s proposition was adopted, the
genus should have by the 70s, before its molecular
typing. more than 2500 species: a number completely
disassociating epidemiological surveillance from ammal
and human mfections. Evidently, the classification of the
genus Salmonella has greatly evolved over the years and
the rules applied today are the result of numerous
compromises and DNA-DNA hybridization (Miller and
David, 2000, Buzeby, 1999).

DNA-DNA hybridization first used m the 70s showed
that the “species”™ named in past decades and their
serovars were so closely related o each other
molecularly, that they could be considered as
“one species” (Crosa ef al., 1973). This new knowledge
should have immediately changed the methods of
reporting findings but for practical and historic reasons,
the list of Approved Bactenal Names, published
mnmediately after the molecular typmg of the genus,
meluded, not one but  five species. They were
S. arizonae, S. cholerassuis, S. enreritidis, S. typhi and
S. typhinmiriom (Skerman ef al., 1980). In the years after,
Comparative Genomic Hybridization (CGH) assays on
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whole-genome microarrays showed that  genomic
differences generally cormrelated well with a serovar’s
phenotype, although some exceptions exist, Similarities
and differences between serovars do net, however, place
them inte a specific genogroup. Specifically,
phenotypically similar serovars may have substantially
cdifferent genetic comrent, thus placed into differant
2ENOgroups,

The above brief account illustrates the conflicts
between these making the rules of naming isclates and
those studving their pathogenicity phenotypically or
molecularly (Crosa et al, 1973; Lim et al. 2005,
Falush et al., 2006, Wise at al., 2009). More precisely, the
conflicts existing to this day, between microbiologists
and clinicians. Their conflicts were partially resolved
with the publishing of “Judicial Opinion 80" informing
them that. afier 2005, isolates should be assigned nto
two species; the type strain “LT2™ previously known

as Salmonella choleraesuwis,  now  renamed
Salmonella  enterica and  Salmonella  bongori
(Euzeby, 1999) However, immediately after the

publishing of Opmion 80 and before ws application
the Tudicial Commission of the Tnternational Committee
on Systematic Prokaryotes accepted division of the
species 8. eaterica mto six subspecies (Truper, 20035,
Tindall er al., 2005). The name of each subspecies was
formed by the name of the type species (S. enterica)
followed by the epithets arizonae, diarizonae, enterica,
hountanae. indica and salamae. Concurrently with this
division. a third species was included m the approved
List of 2005 (Shelobolina et af., 2004). This species is
taday melecularly placed closer ta Escherichia hermanii
{Skerman er al.. 1989), forcing, perhaps. soon a new
malng and a new Lst of official names for the genus
Salmonella. Most importantly, Tudicial Opinion 80 did
not invalidate the previously published list of Salmonella
names. Thus, two lsts of officially accepted names
were combined and are currently used in the taxonomy of
the genus; the one used just before 2005 and the other
after.

This combined list consists. hence, of nine species
which are §. arizonae, 8. bongori. S. choleraesuis,
S. diarizonae, S. enterica, S. enteritidis, S. paratyphi,
S. typhi and S, typhimuriom and 14 subspecies
{Skerman ef af. 1989). The subspecies are named
either using the hsstoric name for the type species,
8. choleraesuis, followed by the epithets arizonae,
bongori. choleraesuis, diarizonae, houtenae, indica,
salamae or wsmg the new name of the type species,
8. enmferica, followed by the same as above epithets.
Therefore, the researcher 1s left to choose the rules for
placing an isolate. This freedom. however. does not help
toward a better wunderstanding of generated
epidemiological observations.
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Thus., to epidemiologically relate a pathogenic strain
wsolated from an animal species with disease in man or
other animal species, regions or farms. the antigenic
serolyping of the White-Kauffmann-Le Minor scheme
continues  apparently to be the most approprate
{Grimont and Weill, 2007, although molecular typing is
fast developing. If serotyping is eventually officially used
simultaneously with existing molecular methods, an even
more reliable recording of ohserved climeal manifastations
of salmonellosis conld be expected in the future.

WHITE-KAUFFMANN-LE MINOR SCHENE

The Wlnte-Kauflinam- Le Minor. scheme classifies
members of the gemis Salmonella according to their
antigens.  The mteractions  between mtibodies  and
specific surface antigens of Salmonella spp. are useful
diagnostic and epidemiological tools in many laboratories
around the world and correlated well with genomes
grouped into genovar clades (Grimont and Well, 2007),

The White-Kauffmarm-Le Mmor scheme, divides
cach subspecies of the genus Salmenclia, as above

mentioned,  mto  serovars, relating  effechively
epidemiological surveillance and disease outbreak
mvestigations, by  characterizing  each  strain’s

O (somatic), H iflagellar) and Vi {capsular) antigens
{Griment and Weill, 2007)

“07" Antigens are lipopolysaccharides which are
components of the cell wall. There are 67 structurally
different O-mtigens dividing the genus Salmonella into
50 dufferent serogroups, called O-groups. O-antigens are
characterized uwsmg Arabic numerals: 1. 2, 3. efc,
{Grimont and Weill, 2007).

“K” Antigens are subunits of the protein “flagellin™
present on strains possessing flagella. Most Salmonella
serovars express two different H-antigens, helping,
perhaps, the microbe to overcome the defense
mechamsms of 1ts host. Serovars, such as Typhimurium
and Choleraesuis, are expressing both H-antigens,
thus they are called “diphasic™ Others. such as
Salmonella enterica ser Enteritidis and Typhi, expressing
a single fagellin type. are called “monophasic™ Thus,
serovars are placed into two groups called Phase 1 and
Phase 2. Antigens of the Phase 1 group are characterized
by lowercase Roman letters from “a to 27 and those of
Phase 2 in Arabic numerals: 1, 2, 3 _ete. The non-motile
serovars Gallinarum and Pullorum are lacking lagellas,
thus, they do not have H-antigens (May and
Goodner, 1927: CDC, 2007).

Eventually, each Salmonella serovar is identified by
a umque combination of antigens named m the following
order: Name of subspecies [space] definition of O-anugen
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[eolon] definition of Vi-antigen, if present, [colon]
defimtion of phase 1 H-antigens [colon] definition of
phase 2 H-antugens. Between them there is a number of
mdividual antigens separated by comimas while the main
antigens are separated by a colon. In addition, one should
remember, that although the terms “serotype” and
“serovar are equally used when characterizing isolates,
the term “serovar™ is preferred in the revised “Rules of the
Bacteriological Code™ (PopofT i al , 2004).

Evidently. the White-Kauffmann-Le Minor scheme
helps 1 the grouping of all known antigenic types of
Salmonella serovars (Popoff and Le Minor, 2001,
Grimont and Weill, 2007);, becoming an effective and
economic epidemniological tool for ammal salmonelloses.
However genovars do not always match serogroups and
serovars placed in the same serogroup may molecularly be
placed wate a different melecular clade. This, perhaps. 15
the result of laterally transferred genes mto different
genovars (Porwollil ef al . 2004).

A combination of the above rules 1s currently used
by the Centers of Disease Control (CDC) in the USA

TANONOMIC SYSTEM OF THE GENUS
Salmonella USED BY THE CDC

The current taxoncmic system used by the CDC
recognizes two species, S. enferica, S. bongori and six
subspecies within the species of S. enterica. The
subspecies are 8. enferica subsp. enferica, also known as
subspecies I, S. enterica subsp. salamae or subspecies 11,

S. enmterica subsp.  arizonae or subspecies Illa,
S. enterica subsp. diarizonae or subspecies TTTh,

8. enterica subsp. houfange or subspecies IV and
5. enterica subsp. indica or subspecies VI {Su and
Chiw, 2007). Today, most serovars molecularly typed are
belonging to §. enferica subspecies [ (99.9%) and few to
subspecies 1T and MTh, Thus, the large mumber of serovars
m subspecies [ 1s requuring the proper naming of serovars
within it for avoiding confusion during the matching of
epidermological mvestigations from around the world. For
this purpose, two methods of reparting information on
serovars are internationally accepted The one previously
explained and the one preserving to this day historic
names. The latter, however, used the rules applied to
naming species, long afier the molecular typing of
serovars (Gnmont and Weill, 2007 ), thus cm]fusi.ng. many
researchers or climicians thinking them as species. For
aveiding such a confusion, the rules of naming historic
serovars (previously known as species) changed and
they are now reported swictly following the order:
Ttalicized name of the species and subspecies, e.g.,
Salmonella enterica subsp. enferica followed by the
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non-italicized abbreviated word ser for “serovar”™ and this
followed by the capitalized but not italicized second
synthetic of the name of a historic previous species, now
molecularly considered a serovar (Agbaje et al., 2011),
Eventually the name of a historic serovar is reported as in
ez, Salmonella enterica subsp. enierica ser. Tvphi. The
name may be shortened in later mentions using only the
italicized name of the genus (Salmonella) and the
non-talicized capitalized name of the serovar, as me. g,
Salmonella Typhi Tn the last case, the genus cannot be
abbreviated as i 3. Typhi, a practice used when reporting
names of species. However. permitted is the use of only
the non-italicized but capitalized last synthetic, as m
“serovar Typhi™ (Grimont and Weill, 2007). Serovars
belonging to the other subspecies of the type species,
mamly associated with  the cold-blooded  ammals
(De Lappe, 2009), are repcertad accordmg to their antigenic
composition following the rules explained previously. An
example is. serovar Salmonella enderica subsp. salamae
39:21 026 or serovar Salmonella 11 39:210:26.

Worth mentioning here 13 that for a briel tme i the
past, the genus Salmonells was also divided mto
subgenera (Le Minor e7 al, 1970). According to this
division, 8. bongori, molecularly defined and accepted as
species after 1973, was before this typing, a member of
subgenus V. Thus, serovars of the species S bongori,
previously placed m the subgenus V. contnue to keep
the roman letter V and they are wntten as serovar
Salmonella bongori V 13, 22:235: or Salmonella V 13,
22:235: (Popolf ef al . 2004).

Responsible  for  the  revision of  the
White-Kauffmann-Le Minor scheme 1s the Pasteur
Institwte in Paris which is the WHO's Collaborating
Centre for Reference and Research on Salmonella.
Another cnitical centre for recommending mles and
changes concerning the genus Salmonella 1s the CDC
and both taking into account information from molecular
methads used around the world.

CONCLUSION

The many scientific opimons published on the rules
of naming and epidemiologically grouping Salmonelia
strans through the years have hampered perhaps, at
tmes the successtul attempts of epidemiologically
mvestigating, thus  effectively controlling, amimal
salmonelloses. The bulk of information produced o this
day by the biochemical, molecular or epidemiological
methods used to classity the genus is complex and
ultimately confusing, to those attempting to associale a
serovar with an animal host-species (Agbaje er al., 2011,
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One  should remember, when studying Salmonella
infections. that some clinicians (medical doctors and
velermarians ) may still report their chimeal hindings using
older taxonomic rules, thus confusing their younger
colleagues familiar with newer methods, such as
molecular

On the other hand, although molecular information is
fast aceumulated, Opinion 80, a “consensis™ between
chmeins and taxonomists. hasn’t yet been fully adopred
by organizations, such as the CDC or the WHO's
Cellaborating Centre (Grimont and Weill. 2007 ). This slow
adoption by renowned laberatories of officially set rules
for such an important microorganism, illustrates the
difficulties encountered when the new must successfully
merge with the older. These difficulties negatively
influence also the apphcation and hinal acceptance of
newly developed and developing molecular methods. It
appears. therefore. that there 1s a long way before
molecular methods replace the older ndes apphed o the
epidemiological grouping of Salmonella isolates,

The current List of Approved Names which 15 a
compromise between all those methodically studymg the
microorganism for many decades. is alse the link between
old and new information concerming this important
pathogen causing today the majority of food born illness
around the world. Tnereased access to molecular methods
around the world for epidemiologically characterizing
isolates of the genus Salmonella, need to take mto
account the above to successfully replace seretyping,
helping consequently the better understanding of this
microorganism’s pathogenicity, thus the effective control
of animal infections,

Leaders in these changes for a guaranteed suceess
should be organizations and laboratories, such as the
WHO and the CDC having great experience in properly
placing Salmonella 1solates but also money to further
develop new molecular methods and computerized data
libraries. Until then, the bulk of information reporied by
sclentists studyng human and amimal salmoenelleses will
comtinue to add difficulties in defining the pathogenic
importance  of newly isolated strains  and, most
mmportantly. studymg the adaptation of serovars to new
animal hosts.

Serotyping scores in the third External Quality
Assurance of Salmonella typing (EQA) were found
aceeptable, due to that 90% of all strains were correctly
serotyped. However, i regard to participating
laboratories only 15 of 26 (58%) correctly 1dentified all
serovars., Une EU laboratory 1dentified only 20% of the
serovars correctly while another misclassified some ol the
most common serovars (Pol-Hofstad er af, 2012). Thus,
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with an accepted statistical threshold for correet results
put at 90, 81% of laboratories would pass. However. in
salmonellosis are reported annually to the Buropean
Centre for Disease Prevention and Control (ECDC), about
10000 cases would be reported as caused by the wrong
serovar and wmknown is the number of false negative
samples. The problems mainly le in the typing of H
antigens, with subsequent misnaming of the serovars and
the lirmited sensitivity of culturing the microorganism from
samples. Perhaps, such problems could be resolved, if a
properly chosen molecular method is simultaneously used
with eulturing and seretyping.
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1.1.3 Xapaxmprotika tov Salmonella spp.

Ta oteréyn ¢ owoyévelag Enterobacteriaceae 7ov aviikouv GTO  YEVOC
Salmonella eivar Gram opyntikd pun cmopoyova, gvbéa Paktipila doctacewv 0,7-1,5 x
2,0-5,0 um, pe mepitpyn pootryopopia, apa yopaxtnpilovral and kivnor. Eaipeon
QTOTEAOVV Ol TTPOGUPUOGUEVOL oTa, TTNVA opoTumol Gallinarum kai Pullorum, ot omoiot
elvau axivnrot, dpa dev épovv pooTiyla.

Etvon  mpoatpetikd  avoaepoPfior  pukpoopyovicpol pe  dpiotn  Oepuokpacio
avamruéne toug 37° C xar evpog Sraxduavenc omd 5-45° C (ICMSF 1996). H D-yAvko(n,
KaBhg kol aArol voaravOpakeg (L- apafwvoln, poartoln, D-poavitdin, D-poavéln, L-
papvoln, D-copPrtoin, D-EuAdln, tpexaroln) xortoforilovion pe v olhyypovn
mapoywyn o&€og kat cuyva aepiov. Eriong sivar Oetikol 6TV KataAdoT, 6TO KOKKIVO TOV
uebvieviov kol ota KUITpKd tov Simmons, evd eivar opynTIKOL 611G SOKIUEG TNG
ofeddong, g wooAng kot tov Voges-Proskauer. Téhog, yapoxtnpilovtar omd tnv
mapoyoyn HaS, v avaymyn tov vITpik®v 6g vitpdon Kot T un bOPOALGT TG ovpiog
(Holt et al. 1994). Avoivtikd to. Proynuikd yopaxtnplotikd tov Salmonella spp.
napovcialovtal otov [Mivaka 1.

Mepikoi, duwg, opodTumol Tapovstdlovy kamoleg otattepotnteg (Holt et al. 1994)
OmMG:

e o1 Typhi, Paratyphi ka1 Dublin @épovv €161K6 ehvTpoetdég mepiBAnua.

e ot Gallinarum kot Pullorum etvon akivnreg (0ev @épovv paotiyia), evid cuyva
TOPOTNPOVVTIOL KOl un Kivntd (U UaoTIyopopo) UETOAAAYUEVO, GTEAEXM
(PUVGIOAOYIKE KIVITAOV (LOCTIYOPOP®YV) OPOTUTIMV.

e o Paratyphi A dev mapdyer HzS, 6ev amokapPfolvomdvel ) Avcivn kor Oev
avamTOGGETOL 6T, KITPIKE, GAQTO, TOL Simmons.

e O1 Choleraesuis ka1 Abortusequi 6ev mapdyovy H,S.

o Ta vroeidn arizonae ko diarizonae nropodv va {uudcovy t Aoktoln. Mepud
oTeEAEYN TOL VToEidovg arizonae (uudvouvy TN AoKTOlN apyd, eved GAAL TN

Coudvouv ypriyopa (Edwards et al. 1959).
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e O oporvrog Typhi Kotéyel HePIKE LOVAIIKA PLOYMUIKA YUPOUKTNPIGTIKE, TOV TOV
EMTPENMOVY VO dlopoponoleital amd tovg GAlovg opotumovg (Cowan & Steel

1993). Avta eivau:

v

[apdyet tyvyn HaS oto TSI ayop.

Aev anokappolvlmver Ty opvidivn.

Y

Aev avorTOGGETOL 6TO KITPIKA AAaTa ToU Simmons.

Aev mopayel agplo amd tn yAvkoln.

Mivaxog 1.1: Awg@oporomtikd Broynpuikd YOpUKTNPIOTIKG £10OV KOl VTOEWO®OV

Salmonella spp. (Grimont & Weill 2007).

Eidog 8. enterica 8. bongori

Ynogidog enterica salamae arizonae diarizonae houtanae indica
Characters

Dulcitol + + - - - d +
ONPG (2h) - -

Malonate -

+ + + +
+ + + +
]
]
]

4
Gelatinase - +
Sorbitol + +
Growth with KCN - - = = + - +
L(#)- tartrate! + = s . s . -
Galacturonate -

y-Glutamyltransferase - -+

+ B o+ o+
1

+
+ +

B-Glucuronidase d d - L -
+ +

+ - (70%)

Mucate
Salicine - = ] = 4 - -
- (75%) +(75%)
Lysed by phage O1 + + - - = + d

'
(=N
'

Lactose -

EoviOng EevioTiig Osppdarpa (da Yuypompa loa

" Typhimurium d. Dublin —
+ : >90% Oetu] avtidpaon
- 1 >90% apvnki) avidpoon

d : SLOPOPETIKEC AVTIBPAGELC AVEAOYL LIE TOV OPOTLTO
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1.1.4 Avtiyoviki 6vOvleon

Ta avriyéva tov Salmonella spp. elval cLGTATIKA TOL KLTTAPOL Kot OloKPivovTaL
oe Tpelg katnyopieg: copotikd oviydva (0), avtiyova uaotiyiov (flagellar) (H) xon
avtyova emedvelag (Vi) 1 kdyag (K). H aviiyovikn doun tov Salmonella spp. &xet
AmOKOALEOET KUPI®G HES® TNE IKAVOTNTAG TOVG VO avTIOPOVY UE AVTIGTOLYOVE OVTIOPOUG,
YEYOVOC TOL Eiye MG OMOTEAEGUO TNV VTOOIOIPEST] TOV OVOTEPD  OVILYOVOV GE

S1pOPETIKEG KaTnyopies.

Yopotikd gvtryova (avtryéva O): Ta oviiyova O elvarl MromoAvcakyapiteg mov eival
GLGTATIKA TOL KLTTAPIKOL Torymuatoc. Eivorl Ospuodvroya (2 2 dpec oe 100° C), dev
KATOOTPEPOVTOL OO TNV OAKOOAN Kol To O&EQ, €lval aVOEKTIKG 6 GLYKEVTP®ON
aBavorine 96% otovg 37 °C o 4 dpec kar emione aviekTikd e oppardeion 0,2%.
Amotedovviol omd  OLPOPETIKE AVIIYOVIKA GLOTATIKG, 7ov yapoxtnpilovrar e
apofucove apduove 1,2.3 (Parija 2012).

Ta Gram (-) Bakmpia, dpa Kot To Salmonella spp., dwbétovy Tpla oTPOUATA
TOAVUEPOV pOopimV 7oL Pplokovior otV eMTEPIKY] EMPAVELD TNG oTOPAdOS TNG
TENTIO0YAVKAVIG TOL KUTTAPIKOV TO®MUOTOS. To STPOUATO oUTd Eivol &va GTPpOUX
Mmompwteivng mov axoiovbeitar amd pio emtepikn pepPpdvn Ko €va oTPOUO
Spopwv Amonoivcakyopitdv (LPS). O LPS, mov ovoudletar «evootoliviy twv Gram
(-) Paxmpiov, Ponbaet v emPiowon tov pkpoPiov yiarl 10 mPooTATELEL GO TO
nepiPdrrov, evay etvon toikog yio ta (ha. H evootoéivn ehevbepdvetan udévo otav 1o
Baxtnploko KOTTUPO VIOGTEL AVon.

O Amomoivcoxyoapitng etvor apeuadng. Aniodn, oOwbétel VOPOPIAN Kol
VOpOYoPa. cToryeia oTo 1610 HOPLo. AmoteAeital amd Tpia uépn: 1o Amido A (Lipid A),
oto omoto petafifaleron M ToédTNTO, Evav  KEVIPIKO TOALGOKyapitn (core
polysaccharide) ot éva TOALUEPES  EMOVOAAUPUVOUEVOYV  OAMYOSUKYOPITAOV, TTOV
amotehovv v O-mhevpikn aivcido (O-side chain) 1 1o O-avtiyévo (Raetz & Whitfieid
2002).

H o6oun g O-mhevpiknc oivoidog kot 1 KavOTNTd NG VO TPOKOAEl

aVOGOUTOKPIoT €Yl  AEI0ONUEIMTES EMOPACEL OTN  YVUIKN] OvOoGio Kol otV
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amoteAecUaTIKOTTO TG Qayokvttdpmens (Rycroft 2000). Zto moboydéva Paxmmpia, o
LPS «aBopiler tov Pabud oriniemidpaong Poxtnpiov kot Eeviotn, emmpedlovtag
ONUOVTIKQ TNV OTOTEAECUATIKOTNTA TOL OVOCOTOMTIKOV cvothuatog. To Amidio A
etvat, Omm¢ TpoavopépOnKe, TO TUNUA TPOKANGN G evooTolikdv PAaPdv, evd 1 TAELPIKY
aAvcida (o O- avtiydvo) elval To KOPLo TUNHA 0VOSOJEYEPOTC. AVAALTIKOTEPQ,

. H O-mhevpun aivoida etvor vmevbuvn yio v edkotnta tov O-avtiydvou.
KoBopiler de v moboyévewn tov Gram (-) PBaxmpiov. XteAé&yn ue atedn mmv O-
TAELPIKY] QALGION, 7OV OEV £YOLV TPICOKYUPIOI Kol TOLG AEimeEl €vo, UEPOC TV
oMyosakyap1dimv, ival yvootd og “rough” oteréym. Ta “rough” oteréym eivatl Ayotepo
nafoydva 1 araboyova ce oyéon Ue to “smooth” oteAéym, Ta omoia Eyovv TAnpn v O-
mrevpikn] arvcida. Toa “smooth” oteréyn &xovv TOAVCUKYUPIOKOVS GYNMATICUOVS
(whiskers) ot omoiot mpoPdriovy amd TNV KLTTOPIKY em@dveln kol @épovv Ta, O-
avtyova. Ta O- aviydva givar ot KOPLoL 6TOYOL TNG OPAOT|G TOV GUUTANPOUATOC, KAODC
Kal TOV avtiooudtov tov Ceviot. ‘Otav 1 avtidopoaon AauPavel yopa, oTIc GKpeg TwV
TOAVGOKYOPIOIKAOV  aALGIOmY, dNAadN oe peydAn amoctaon omd Tn  Paxtmplokn
KUTTOPIKN ETIPAVELQ, TO CUUTANPOUN YAVEL TI PUGIOAOYIKY] AVTIKT TOL Opdion. AvTtd Ta
Baxmpia etvar Aopoyova, e€aitiog ¢ avTicTaoN S oV TaPoLVGIEloVY GTOVE GULVTIKOVS
UNYOVIGUOUE TOL EevioTh]. AV pelmBel TO0 PUNKOG TOV TOAVGAKYOUPLOIKOV OAVGIOmV 1|
QUTEC QITOLUKPLVOOUV, TO AVTICOUOTA OVTIOPOVV LE TO aVTIYOVA TV oT1 PakTnploki
EMPAVELD, 1] TOAD KOVTE GE QTN UE QMOTEAEGUQ VO, EVEPYOTOLEITAL 1) AVTIKT OpAoT| TOV
cuUTANPOUATOS (ETot eényeital To yeyovog 0t Ta “rough” otehéym Oev elval Aooyova).
. H &pdon g evoorolivnig (Mmidio A), mov eival 10 &vootollkd TUNUO, TOL
KUTTOPIKOV TOWYMOUATOG, &ivol &vog dAAOC onuavtikdg mapdyovtas moboyEVELNS TOV
vévoug Salmonella. Ov evdotoiveg, yevik®dg, ov kol €lval 1oYLVPAE AVTIYOVIKEG OLGIEC,
OTAVI0, TTPOKAAOUY LOVIUY OVOGOAOYIKT KAALYT, MOTE VO, TAPEYETAL TPOoTUGio 6T0 (1O
o€ MEPIMTMON UEAAOVTIKNG TPOoSPoAng Tov amd v 101a evootoéivn (Clark 2015, Parija
2012).

Avtiyova Mastiyiov (Avriyévae H): To nepiocdtepo oteréym tov Salmonella spp. etvar
Kwvntd, 01611 pépovy paotiyia. Ta pactiyio eivor Aertéc (12-30nm) kol EXPNKELS OOUES

OV PTOVOLV OKOUN KUl TO OEKATAGGLO TNG OUETPOL TOL PUKTNPLOKOD KVTTAPOL. TNV
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nepintwon tov Salmonella spp. avaroyoldv 5-10 paotiylo avé Baxtpro (Macnab 1996).
Ta pootiyla elvar dopnuéva amd po tpwteivn mov ovopdletor paotryiv 1 «AatleAivn»
(flagellin) xon xkwowkomolovvTan amd mepinov 40 dlapopetikd yovidla. Ta pactiya Exovv
QVTIYOVIKT] IKOVOTNTA, TA OE OVTIYOVa TOVG KaAoOvTon ovtiyova ““H™’, katl avtidpovv ue
TO, AVTICTOL(O OVTICMUATOL.

Ta H- avtiyova glval ovcieg mpmteivikng eoong evaicOnteg otn Bepuommra, oty
aAKOOAN kol Ta 0&Ea, OAAG Srotnpovvian o Qopuoidedon 0,2%-0,4% (Macnab 1996,
2003). Ta avtiyéva HooTiyiov amoTteAovVTOL OO OLUPOPETIKA AVTIYOVIKE GUGTATIKA, TOV
yapoakINpilovy Ta O10POPETIKA oTeEAEYN T®V Salmonella spp.

Ot meprocoTepol opodTLmoL TV Salmonella spp. umopobyv va TOPAYOLV HOCTIYIN
ue 0VO JPOPETIKEG UVTIYOVIKES EIOIKOTNTES, YEYOVOCS TTOL B0, umopovoe va fondnoet tov
UIKPOOPYUVIGUO VO, EXPLOGEL 0O TOLG UNYOVIGLOVG GULVOC TOL EevioTh) Tov. X auTh|
v mepintwon to H-avtiyovo kokeitan dwpacikd (Macnab 1987). EAdyiotor opotumot,
uetaél Twv omoimwv ot Enteritidis ka1 Typhi tapdyovv pactiyio to omoia £xovy TavTa TNV
101 avtryovikn e101kotnTa. AVTd TO, AvTlydvo KAAoOVTOL LoVoQactkd. Xto dwpacikd H-
avTIyova, Ta Yoviolo Tov K®mOIKOTOlovV Ta dV0 £10M elval KaTd KATo1o TpOTo Suota, oAAG
Oyl TOVOUOLOTUTO, TOOVAG 010TL £YOoVV TTPOEADEL amd TNV avTlypoaPn €voc OpdAoyoL
pddpopov yovidiov. ‘Etot o1 opdtumor twv Salmonella spp. yopilovior e dV0 OUAOEC.
YTOVC OPOTVTOVE TNG OUAdUS NG aonc 1 (e1d1kn Acn) Kot 6 avTovg TG Pdomg 2 (un
e101kn @don). Ta avtiydva pactiyiov eacng 1 ko edong 2 xabopilovrarl omd o yovidio
H1 ka1 H2, ta omoio kmdwomoovv v mpoteivn «uaotiyivipy 1 «@ratleiivny. H
ouvOeon g H2 «pratleiivnoy eréyyetan amd Evay avacLvovacud, O OTOI0C AVOCTPEPEL
TO TUNUA TOV YPOUOCOUNTOS, 7oL TepEyel to H2 yovidio. ‘Otav to H2 yovidio
evepyomoteital, £va AALO TOPAKEIUEVO YOVIOIO EMIGNG EVEPYOTOIEITOL KOl GUVOETEL Evay
aVaGTOAEN O OTolog epmodilel v éxppaot tov H1 yovidiov (Silverman et al. 1979).

O unyavioudg ardhoyng eaong tov Salmonella spp. yivetal Katavontdg UECH
TPLOV KLPIOG PNUdToV :

1. Avamtuén evdg in vitro GUGTHUOTOC Y1X TNV EVPECT] TOV UETOAAAYUEVOV CTEAEYDV:
M¢éoa, otV kaAMépyelo ekepdlovtal Ta TEPIGSOTEPA OTEAEYN TTOL SaBéToLY avTiydva
1660 ¢ @aong 1, 660 kot g @daong 2. Qotodco mpmdiueg (fresh) amopovmbeiceg

LOVNPELS amOIKieG 16mC eKPpacovy povo ™ o edon. o tov kabopiopd g GAANg
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(PACNG TPEMEL VO TPOLYUOTOTOU|COVUE AVASTPOPT] PAoNG. AVTO TPUYUOTOTOIEITOL UE TOV
EVOPOUAUIGUO TOV GTEAEYOLC TOV UOG EVOLAPEPEL GE Gyap TOL EAEYYEL TNV KIVNTIKOTNTO,
TOV IKpoopyavicpov (motility agar), To omolo mepigyetl yvootd H-ovtiopd mov mpokaret
opocvuykdAAnon. Ta aviicduate 80 KIvNTOTOMGOLY TO KOTTAPO, TU OTolo, EKPPALovY TO
apykd H-avtiyévo (ce omoadnmote Se00UEVT] OTIYUN EKQPPALETAL LOVO EVa avVTLYOVO),
aAAG Gyl To KOTTOPO, TOV £XOVV VITOGTEL AVAGTPOPT PACT|G KOl EMOUEVMG EKPPALOLY £V
Kavoupto avtlyévo. Ot amdyovol TV TEASLTOIOV ATOUaKPOVOVTIOL OO TO GMUEID TOL
evo@BaAuiopnol. Avtd Ta KOTTOpA UTOPolV VA, OTOUOVOBOUY Kal £T61 Vo KaBoploTel To
véo H-avtiyovo. Av dev avamtuybovv kivntd kvttopa mopovsic tov H-avtiopol, to
oTEAEYOC LTS elvat LOVOPAGTKO (T LOVOQUGIKE, etvor To, petaAhaypéva, oTeréym).

2. Ebpeon tov sumiexouevev yovidiov pe ypnor Hebodmv HOPLoKNG Kol KUTTOPTKNG
Blohoyiag, KAmvomoinen Kot aAANA0UYNOT TOV YOVIOIOV QUTOV.

3. AvachoTacn TOL UNYOVIGHOD OAAGYNG @OoNG HEC® NG EKQPUCNS TOV UN
UETUAAOLY LEVOV TTPOTEIVOV GTA, LETAAAYUEVO CTEAEYN.

O unyaviopdg owtodg eumAékel TV avactpoen evog tunuato; DNA 1o omoio
Bpioketar mpookorinuévo oto H2 omepdvio kat Asttovpyel g vrokivnme. ‘Otav avt 1
TEPOYN TOL LEOKWNTH €xel 5'—3' mpocavatohoud (eacn 1), exepdlovror ot dvo
TPOTEIVEG TOL K®OKoTolovvTan otd To H2 omepdvio: 1 H2 wpmreivn Tov pootiyiov kat o
rH1, évag e1d1kdg avoosToréng, mov eumodilel v petaypaen tov H1 yovidiov, 1o onoio
Bploketal 6e O10QPOPETIKT TEPLOYT TOL Yovidtdpatog g Salmonella. Tlepimov kéBe 1000
KUTTOPIKEC OPECELS, TO TUNUO TOL TEPLEYXEL TOV vmokwvnthy tov H2 yovidiov
avaoTPEPETAL, UE omotéAecpo ovte o H2 ovte kot to rHIva exepalovrar (edon 1I).
Azovoia Tov avactoréa rH1, to H1 yovidio petappdletan kon mapdyetor 1 H1 mpwteivn
(Lodish et al. 2000).

‘Etot, to voyévn L 11 IMla o VI givarl dipacikd, ovd yio Ty mopoayoyn 600
(Ko UEPIKEC POPEC TPLDV) AETOVPYIKE 1600VVAU®MY, OAAD GVOGOAOYIKA Ol0UPOPETIKAOV

VIOUOVAO MV TNG PAaTCEAIVNG (LaoTlyivng).

Avtryovo (Vi): To avtiyévo Vi elvar €va emQavelako avtyovo, tov emkoivntel to O-
avtiyovo.  Etvar  éva  ypoapuikd  opomoivpepéc  tov  o-1,4  2-deoxy-2- N-

acetylgalactosamine uronic acid, To onoio pumopei ebkoAa va vrootel O-oKeTLAIWOT oTNV
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Béon C3 (Daniels et al. 1989). Eivar o povog oAndng molvcakyopitng e Kyag mov
mapayeton and ta Salmonella spp. Avaxaivgnke to 1934 and tovg Felix ko Pitt ko
oplonke ¢ avtiydvo Vi eéartiag ¢ oyéong tov pe v maboyévela. Elvatl avaioyo tov
K avtiyovov tov koroPaxmpidiov. Kataostpépetol vad v enidpacn ¢ Qovorng, av
Beppaviet yia pia dpa otovg 60 °C, aAld mapovcidlel avlekTikdTnTa 68 POPUAASHdn
0,25% ka1 otnv ahkooAn. Hapdyetal povo amd oteréyn tov opdtunwv Typhi, Paratyphi
C kot Dublin, ahrd kar tov Citrobacter freundii. O poiog tov Vi — avtiydvou dev eivat
axopa arxoivta Eekabapiopévos. TTiotevetal 0Tl TPOGTATEVEL TOV HWIKPOOPYOVICUO ATtO
™ Spdion TOL CLUAANPAOUATOG KOADTTOVTIOC TNV £EMTEPIKY| EMPAVELL TOV, OTAV AVTOC
Bpioketar oto eEwkuTTopikd mMEPPdAloV, o avtiBeon OMAOY HE TO EVOOKULTTOPIKO

nepPdAdov oto onoio avanticoetal pusioroykd (Parija 2012).

1.1.5 Ewwkémra Sevieti

Ta €idn tov yévoug Salmonella amovidvTol TovToD 6TO ELGIKO TEPIPAAAOY, EVD
UTTOPOLV VO ATOUOV®OOUY oxeddV omd OAOL TO GTTOVOLAMTA, KOOMG KAl Ao To EVIOUO.
INo tov Adyo avutd avaQEéPOVIOl ¢ «OIKOLUEVIKOL TaBOyOVOL UIKPOOPYUVIGUOI»-
[universal pathogens (Falkow & Mekalanos 1990)]. Ta Salmonella spp. o¢ aitia
voonudtewv mapovctalovy dwpopetikn maboyévelr oto dbpopa €idn (Owv, Tov
opeiietol Kupiwg oTO YEYOVOS OTL OpPIGHEVO, amd OLTE £YOVV TNV IKOVOTNTO VO
TPOGaPUOLoVTaL AYOTEPO N TEPLGGOTEPO GE JAPOPOVS EEVIGTEG. ZVVETEIN QVLTNG TNG
TPOCAPUOYNG €lval 1 vaépueTpn avénon ¢ Aooyovou dvvauNg Kot TG TaBOYEVELNG
tov Salmonella spp. amévavtl oto €i6o¢ 10V (Dov 610 omoio mpocsoupudlovial Kat M
oLYYPOVN EAATTOON 1 1 TANPNG ATDAELN TNG AOILOYOVOL OUVOUNG KOl TNG TOBOYEVELNG
TOVG OmEVOVTL 68 GAAo, €0 (owv. Avtég ol du@opéc mepiKAeiovial oty €vvold
«e€e1dikevon-e10kotnTa EevieTn» 1 aAMbg «pocapuoyn Eeviemn» (Uzzau et al. 2001).

Mehéteg &xovv 0eilel 0Tl GLYKEKPIUEVOL OPOTLUTIOL GYETILOVTOL LE GUYKEKPIUEVD,
ocuvopoua. Ent mopadetypott, o opotvmog Salmonella enterica ser. Dublin cuvoéeton
Kupiwg pe voco ota Pooetdn, eved o opotvmog Salmonella enterica ser. Choleraesuis
evBiveTal y1oo T0 UEYUADTEPO TOCOGTO GUAUOVEAADGEDY oTovg Yoipovg (Kingsley &

Baumler 2000). Acpai®dg, n @Oomn kol 1 SpdTNTO TOV CUAUOVEAADGE®V SL0QEPEL OTA
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Spopa  €ion Lowv ko emmpedletan amd TOAAMOUG TAPAYOVIEG OTOLC OMOIOLE
mepthapPdvovtal 0 opodTLTOG, N AOUOYOVOS SUVAUN TOV GTEAEYOLC, 1| LOALVOLGO dOoT,
TO €100¢, M NAIKIOL KOl 1] 0VOGOAOYIKT KATAGTACT TOV EEVIOTN, KOUOME KAl 1) YEWYPUPIKN
nepoyn (Wallis 2005). H otevy ovyyéveln tov DNA 1ov opotimmv TOL YEVOLC
Salmonella amotehel amdOEN TG KOWNG KATOY®WYNG TOVG Omd EVovV «TPOYOVO» TOL
vipée mepimov 25 pe 40 exor. ypoévia mptv (Baumler et al. 1998). Qotdoo,
TEPIPUAMOVTIKOL KO YEVETIKOL TOPAYyOVIEC OONYNoay O©TNV omOKAIGN TOL YEVOL(
Salmonella am6 Tov K01Vd TOLE TPHYOVO KAl GTNV AVAOLGT] OPOTUTMY TTOV OLAPEPOLY (G
TPOC TO EVPOC TV EEVIGTOV TOVG.

‘Etol, pe Paon v «mpotiumon» Eeviotn, ot 0pOTLTOL TOL TPOKOAOVLY TNV
TAELOYM PO TOV CUAUOVEAADGE®V TOV avOpOT®V Kot TV {HoOV puropoldy va o1akpliody
o€ TPEIS OUAOES:

H npadty ouddo meprrapuPdvel toug opotumovg mov mapovsidlovy eéedikevon
Eeviot (host specific serovars 1 host adapted serovars). Avtoi o1 OpOTLTIOL EMKPUTOVY
o€ VO GLUYKEKPIUEVO €100¢ EEVIOTY], AAG UTOPOLY VO TPOKOAEGOLV GUGTNUOTIKY VOGO
KOl 68 V0 TEPLOPICUEVO OPIOUO PLAOYEVETIKA GLuyyevikdv €1dmv. Enl mapadeiypart, ot
opotumol Dublin kai Choleraesuis oyetiCoviat yevikd, pe cofapr] GLGTNUATIKN VOGO GTA.
Booeldn ka1l 6ToV Yoipo avTicTOX, GAAL UTOPOVY EMIONG VA TPOKUAEGOLY VOGO KUl GE
A o OnhooTikd cvumepiiapfavouévov kot tov avipomov (Nnalue 1991, Uzzau et al.
2001). To (oo wov mPOoSPAAAOVTIOL e AVTOVG TOVG OPOTLTTOVE GLYVEL YivovTol KAVIKE,
OCVUTTOUATIKOL POPEIC.

H ogdtepn opdda mepopPdvel TOUG OpPOTUMOLE €KEIVOLG 7oL  gival
nepopiopévol oe kdmoto Eeviorn| (host restricted serovars). Aniadr, ot opdTvmol vTol
oxetilovial oyedov amOKAEICTIKA UE VO GLYKEKPIUEVO 100G Eevioth. Tl Tapdoetypa, ot
opotvmotl Typhi, Gallinarum, Typhisuis kot Abortusovis oyetiloviol pe GLGTNUOTIKY
vOGO GTOV GvOPMOTO KL GTU AVAOTEPY, TPMTELOVIA, TO, TTNVA, TOV XOipOo Kol Ta TPOPaTa
avtictoyo (Wallis 2005).

Télog, n Tpitn oudoa TePIAaUPAVEL TOVC EVPEWMS SAOEOOUEVOVE OPOTUTTOVE TOV
vrogidovg enterica, 6nmg ol Typhimurium kai Enteritidis, ot onoiot cuyOm¢ mpokaiody
AVTOTEPIOPILOUEVT] YUOTPEVTEPITION o8 PEYOAO @doua Eeviotdv, ov Ogv oyetilovral

uetalh tovg (un-restricted serovars) (Clarke & Gyles 1993). Avtoi ot opdtumol
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oyetiloviar cuyvotepa, ue voco oto veapd mapd oto eviaka (oo, dnidvoviag Otl dev
Exouv avamtOEEL TOVE UNYOVIGUOUS OV O TOUG EMTPEYOLV VO, OVTIUETOTIGOUV &va
Opo avocomomTikd cvotnua (Baumler et al. 1998).

I[Mopd ™ peydAn mpoodo 7oL ONUEIOONKE otV KoTovonon TV PociKdv
UNYOVIGUMV TG TaBOYEVELNG TOV €100VG S. enterica, o1 YVOGELS UG GYETIKO UE TA YOVIO
KOl TOUG UNYOVICUOUE OV EUMAEKOVTOL GTNV EKQPACT TOV QPUvVOopévoy «efeldikevon-
E10IKOTNTA-TPOCaPUOYT EeVioTh» €ival akoua meplopiopéves. H peAétn g ekAekTikng
mleong emAOYNG MOV  OOKEITAl oTOVE TAOOYOVOLC  WIKPOOPYOVICUOVE omd  TO
VOGOTOMTIKO GUGTNUA TOL EEVIOTY], OONYNGE GTO GULUTEPACUA OTL 1| KTPOGUPUOYN
EevioTn» 00MYEl G 10, PUGIKTY 1G0PPOTIN KATE TNV OTOi0, O TPOSUPUOGUEVOS OPOTLTTOC
QTTOKAEIEL QVTAYWOVIGTIKG TNV «KVKAOQPOPIE» GAA®MY OPOTUT®Y GTOVE TANOLGUOVS VO
ouyKeKplEVOL (mikov egldovg. Xe ovtn v zepimtowon m avénon tov  Pabuod
TPOGUPUOYNG UTOPEL VO GLGYETIOTEL Pe HeYOADTEPO PLOUO UEKKPIONC TOL TaHOYSVOL
UIKPOOPYUVIGUOD, KOOMG KOl UE UEYUAVTEPY HETAOOTIKOTNTO GTOLC TANOBLGUOVS TOL
ovykekplévou Eeviot. EmmAéov, 1 ikavotnto evog moboydvov opothmov va, TpokaAel
v660 oe évo (ko €idog eéaptdtol SNUAVTIKA amd Tov Pabud TPosupUoyng ToV Omoio
ekONAOVEL aVTOC 670 Proroyikd Tov mepPdriiov. Avth 1 Kavdmta kabopiletl entong tnv
KEUUOVTY TOL 0poTOTIOL 6ToV Eeviotn. Exntl mapadelypatt, o TposapuoGUEVOS GTOV 0ipo
opotumog Choleraesuis, 0 omoiog av kol dgv mPokaAel OPUHTEPN VOGO GTOV XOipo GE
OYECN UE TOV AVOP®TO, EUUEVEL OTOLC YOipovG KADIGTOVTOG TOLC OeaUEVEG TOV
GLYKEKPIEVOL OPOTUTTOL.

Avoueifora, m Katavomon TOL TPOMOL UE TOV omoio ot maboydvol
UIKPOOPYUVIGUOL  €YKATOOTAONKAY o VEOUG EEVIOTEC ©TO mOPEABOV, umopel va
ypnoonomOel og faon yia v TpoPfieym ¢ eEEMENG TV AOIUMODY VOOT|UATOV GTO
uérrov. Edwkotepo, 1 e@apuoyn PEATIOUEVOY LOPLOKDY TEYVIKOV GE OPOTUTOVG TTOV
AmOVIOVIOL GV oTo (M, OAAG omaving otov dvOpwmo, pmopel va dmhoel VEEG
TApoeopleg ®¢ mpog T ovvatdmro emPinong Tovg o éva vEo (kO €100G, Kal
EMITAEOV VO, GLUVOPAUEL 6TN SNUIOLPYIX AVTEUPOA®V Y10, TOVG OPOTVTOVG OV EVONLLOVY
o€ W0 EKTPOPY. ZUVERMMC, M UEAETN NG «e&e1dikevonc-el0KdTTAS 1| TPOSUPUOYNS

EevioT» oL TOPOoVSIdlovy o1 opdTLTTOL TOL YEVOUG Salmonella ctov yoipo pmopel va
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piéel Q¢ oV TPOEAELOT TOV GNUEPIVOV CGUAUOVEAADGEWMY, Ol OmOoieC &yovv dueco

avtiktumo otn Anuooia Yyeia.

H vrosvotnta 1.1.5 meprypdoeTal OvVOAVTIKA GTIC EPYUGIES:

1. Evayyehomovrov I''A, Txofopnc A., Kpntag X, Mrovpiéh A. H évvowr g
«nposappoync-eEetdiksvong Seviet)» ota £idn Tov yévoug Salmonella war o porog
TNG GTLS YOLPOTPOPIKES NOVAOES.

(ITaveAavio Zuvedpio Kpéatoc MEAT DAYS 2012- To Kpéag kon o [Ipoidvra tov
«Amo6 t0 otaPro oto [Tidton. ABMva 29,30 Zerteufpiov- 1 OxktwPpiov 2012). ceh 105-
111,

2. Evangelopoulou G, Kritas S, Govaris A, Burriel AR. 2013. Animal salmonelloses: A
brief review of “Host Adaptation and Host Specificity” of Salmonella spp. Veterinary
World 6(10), 703-708.
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H évvola ¢ “npocappoync-e€eidikevong {eviotn”
ota €idn Tov yévoug Salmonella
Kat 0 pOAOG TN OTIC XOIPOTPOPIKEG HOVADEC

I.A. Evayyshonoudou', A. NkéBapnc’, L. Kpritac’, A. Mnoupiél*

"Yrogrgia Aibdxtwp, Epyaotripio MixpoBiodoyiac xai Napacirodoyiac, Tufua Kmviatpixig, ZxoAn
Emotnpwy Yyeiag, Navemotmpo Bzocariac, Tpixkdiwy 224, 431 00 Kapditoa, E-mail:matinavet@hotmail.com
* Avanknpuwrric Kanyntic. Epyactiipio Yyemvii¢ Tpogipwy Zwirc Mpoéheuanc Tfpa Kmyiatpuaic,
IxoAn Emomnpuwv Yyeio¢, Navemotrpto Gzcoakiag, Tpikahwy 224, 431 00 Kapditoa
! Avannpuwiic Kabnynuic, Epyaotiipio MixpoBiooyiag kai Aotpwdav Noanpdrwy, Krqviatpixi Zxoh AN.6,,
541 24 Becoakovikn
*KaBnyiima, Epyaotriplo Mikpopioloyiac xat Napaosirodayiag, Tunpa KmviatpikAc, Zxokn Enotnpay Yyeiag,
Navemotripuo Oeocoakiac, Tpikakwy 224, 431 00 Kapbitoa

L

NepiAnyn: To yévoc Salmonella mepihapfava nafoyova Paxmpibia pe naykdoua onpacia oy oixovopia xat
ot Anpdaia Yyeia. 1o eido¢ Salmonella enterica wﬁxoqu navw and 2.500 opoTumnol nou anosyoAov TV 1aTpl-
i} Kat v KInviatpixn emotrpn. O opdruno: autoi Sia@épouv ONPAVTIKG WC MPOC TO EUPOC Twv EEVIOTWY TOUE,
xaBW¢ ka1 we Mpog TN uarn TS vooou mou Eivai ixavoi va mpoxalioouy. AuTéC ot Slapopéc mepixheiovial oTnv
¢wvota "e€abixevon-aibikotnra Eeviotri” i) alwe “npooappoyr Eeviotri” H npdogatn avadeén Twv Tpogipo-
yeviw maBoydvwv, 6mwg eivai £ién Tou Salmonella spp., éxer npokahéost avfavojievo evbiagépov yia Tov Tpono
JE TOV OT10i0 01 piKpoopyaviapoi autoi npokakolv voorjpata drav siofarkouy, emPiwvouv km e§anhavovial of
vtoug Eeviotéc. Na va alafouy 1o pdopa Twy {eviatwv Toug, o1 maBoydvor pikpoopyaviopol ypeid{ovial npo-
cappoyéc, o1 onoieg Ba efaogarioovv Ty "kukhogopia” Toug oTo vEo {wiké €ibog. AUTEC ot npooapyoyic ai-
veratva éxouv anoknBel apkeTEC popég eviog Tou yévoug Salmonella, yeyovo nov anodeikvisral and To 611 ol
undpyovie opotunal Salmonella Siagépouy onuavixka we npog 1o eupog Twv Eeviotav Toug. Etoy, o opétunog
Salmonella Typhi givar lowg exelvog nov napovoiale o peyahirepo Babpd my e€adikevon Eeviotr, agou npo-
xahel vooo povo otov avBpwno xat ota avTEpa MpwTeDOVIa. AvtiBera, GAhot opdTuno: £xouv TNV IKAVOTNTA vo
npoxahotv vO0o Kai va eppévouv ot moAha Siagopetixa {wixa elbn, napovaalovrag peyaio enpog Eeviatwv. 0
ponog nou ta faxmpidia propoiv va unepvikoOv Ta epnddia Tou kabe {wixo £idoug kat va npooappélovial
oe véoug eviotic gival kaBopioTikdg yia Trv karavénan téoo ¢ npoéAsuon Twv Aopwdwy voanuatwy, 600
ka1 ¢ avadeiing Twv viwy naBoyovwy. H xatavonon autr Ba entrevyBei av anavinBel éva faowd epampa:
xabopile: 1o edpog Eeviotwy Twy Salmonella spp. kai nowa ouykexpipéva oivbpopa oxerilovral pe éva dedopd-
vo opatuno Salmonella; H avaivon Twv Aoipoydvwv napayovrwy mouv SraBérouv kar ypnaponoiolv of Sragopol
opotuniot Salmonella, pnopei va anotehéoe éva 10Xupo epyareio yia Tr HEAETT TWv PNYavICHWY Tri¢ “npooap-
poync-eéadixevonc Eeviotry; enedr autd 1a naBoyova éxouv pehenBel emapkw¢ and Ty dnoyn TS PuUOIOAG-
yiag kat npoogi povral nALoV yia YEVETIKT avdAvon,

Aé€ei eupetnpiaonc Salmonella, §eviotric, npocappoyr
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EIZAMQrH
Ta el Tou yévoug Salmonella anavrwvrat navrol

070 QUOIKO NEPIBAAAOVY, EVI PMOPOUV Va aNOPOVI-

Bouv oyebov and éha Ta onovbulwtd, kaBwe kai and
Ta évropa. fia To Adyo auTo avaeEPoVIal WG *OIKOUHEV-
xoi maBoyovor ppoopyaviouoi*-{universal pathogens
{Falkow and Mekalanos 1990)]. Ta Salmonella spp. wg
aftia vognpatwv napovaialouv ota Sidgpopa £idn
{wwv SiagopeTixr naboyéve, nou ogeleral kupiwe
OTO YEYOVGC OT1 OpIoHEVT and auTa £XOUV TV IXave-
10 va npogappdlovial AiydTepo f NEMOOOTEPO O
Siagopoug EevioTéc. ZuvEneia auThc TG npooapuo-
Y1iC Elval n unépperpn aiénon g Aopoyovou duva-
png xai ¢ naBoyéveiad Twv Salmonella spp. anéva-
V11 o710 £ibog Tou {wou oto onoio npooapudloviai kal
1 OUyxpovn EAaTTWON f N TAYPNG anwheia T¢ Aoipo-
yovou Sivapng xai Tng nadoyévadg Toug anévavn ge
ahha £idn {Wwv. Autéc o1 hagopic nepideiovial oty
éwvoia "efabikevon-abikétna Eevioty” i aWS "npo-
capuoyn Eeviomy” (Uzzau at al. 2001).

H yvwon ot ot opdrunot Tou yévoug Salmonella npo-

oapuélovral atoug EevioTég Toue, Baoileral o em-"

Snpiohoyika anodeiktika otolyeia. MeAéTeg nou ava-
QEPOVTal GTN CUTYETION OpOTUNWY HE SESOEVOULC
£evioTéC kaBg kan HE OUYKEKPIREVEC VOOOUL, ano-
kah{nTouv 6Tt 01 JUYKEKPIHEVOL 0pOTUTIOL OXETI{OVTaI
HE OuyREKpIlEva oUvdpopa. Enl napadeiyuarn, o opo-
tnog Salmonella enterica ser. Dublin ouvbéerar kupi-
w¢ pe vogo ota flooeidr, evis 0 opdtunog Salmonella
enterica ser. Choleraesuis euBOveral y1a 1o peyahitepo
nocootd vahpovelNwoewv otoug xoipoug (Kingsley
and Baumler 2000). Aogakui, n) poor kai n Spipdenra
Twv cahpovelhwoewy Siopépel ota Siapopa eibn luxey
ka1 ennpealeral and noAAoUs TapayovTEC aTouc onol-
oug nepihapfavovial o opdTunog n Aoipoydvog Stva-
jn oL oTeRE oL, N HoAUvouoa 5aon, 1o Eiog, n A
kia xai n avooohoyikr| kataotaon Tou Eeviatr, kabug
Kai N yewypagixr nepiay ). OAot autoi o1 napayovteC
eivau mBavo va alnhembpouv perall Toug (Wallis T.S
2005}, Ev ToUToig, n Prodoyixr Baon tne eedikevang
§eviotr| napapével aoapnic, Kupiwe Adyw Tng EMEWPng
MANPGHOPIWY OXETIKA HE TRV NABOYEVEIG QUTWY TwY
opotinwy ot {wiké €idn exTo¢ Tou NovTikol (Uzzau
atal 2001). Qotooo, n) otevr ouyyéveia Tou DNA Twv
opotunwy Tou yévoug, Salmonella, anotehei andbeién
NS KOIWVIG KaTaywyrg Toug and évav “npdyovo” nou

at al. 1998). L1o onyeio autd YEVvATO! TO EpWTNHA:
*notot frav o1 mapdayovTeg mou edrjynaav otnv and-
xAion Tow yévoue, Salmonella and tov kové Tou npo-
yovo ka1 oTnv avabuon opoTunuwy nou Siagépouv we
npocg 1o E0pog Twy LeviaTwy Toug”

E£armiag tng peyaing nowidiag Twv Bioloyikbv gat-
vopévuv mou anodibovral oTnv évvola “npooappo-
yri-e€aibikevan Eeviot” anareital n anooagrivion
auT¢ T évvoiag kai n Siepeivnon Tou Babdjol otov
omnoio n e€abikeuon EevioTr| ouvBEETal e DUYKEKDH-
v XOPAKTNPIOTIKG NOU GQOPOUY TNV MPOOKGAAN-
ar) Kai Tov ToAAanAaoiacpo TOU PIKPOOPYaVIOLOU OF
éva Sebopévo EevioTr. Me autd Tov Tpono Ba pmopé-
COOUME Va KATAVOT|OOUKE KGAUTEPT TNV NOAUNTACKG-
mra mc oxéong EevioTr-pikpoopyaviopoy, r onoia
¥apaxnpilet Tig CQAHOVEAMDOEIL.

OPIZIMOZ THZ ENNOIAZ
“NPOZAPMOIH-EZEIAIKEYZIH ZENIZTH"
TOY FENOYZ Salmonella.

Ta oteAéxn mou avrikouv oto yévog Salmonella mhn-
polv GAa Ta KpITpIa TNE okoyEvEIas Twv Eviepofa-
kinpioeidwy (Enterobacteriaceae). Eivai Gram-, un
onopoyova, evBéa Paxmpidia, npoapenika avaepd-
Bia, Saotdocwy 0.7-1.5 pm x 2-5 um, yevixa kivntd,
HE nepitpixn paoTiyopopla kat apiotn Beppokpacia
avamrugng Toug 37°C (Bergey’s Manual 2000). Touhay-
otov 2500 SiapopeTikol opoTUNG! EXOUV aRopovwBE(
xai Exouv katavepnBei oe SUo eibny: 1a S.enterica (eibog
avagpopag) kai S. bongori. To gibog S.enterica anore-
Aeitatand €61 unoeibn:a) |, S.enterica subsp. enterica,
B) I, S.enterica subsp. salamae, y) llla, S.enterica subsp.
arizonae, 6) llib, S.enterica subsp. diarizonae, €) IV,
S.enterica subsp. houtanae kat ot} VI, S.enterica subsp.
indica (Lin-Hui and Cheng-Hsun 2007). H nAsioyngia
Twv GTEAEXWY MO anopovuvovTal ano Ta {wa kai Toy
avBpwno avrikouv ato unoeibog enterica. Ot opdTu-
101 TOU OUYKREKPILEVOU UTIOEIGOUC QVTINMPOoWNEUOLY
napandvw and 10 99,5% ToU CUVGAOU TWV ANOPOVL)-
Béviwv oteheywv Tou yévoug Salmonella kar anaviy-
vrai kupiwe ota Beppoatpa {ba, evi Ta Ma unoein
ouvdéovrat kupiwg e Ta Yuxpoaipa {wa (De Lappe
2009). On neprocdTEROT amd TOUC OPOTUTTOUE TOU UMO-
eidoug enterica mpokahoUv ofela yaotpeviepinba, n
onola xapaxtnpileral and pkpo xpovo enwacnc kat
EVTOMOEVT) EVIEPIKT, TAPA CUOTNHATIKNA v600, KaBbe

uniipée nepinou 25 pe 40 exat. xpowvia npiv (Baumler « ka1t Snuioupyia {uxov-popéwv. Evag nohl pikpde
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KAl O POAQL THE ITIL XOIPOTPOGIKEL MONALEX

apiBpog opotunwy npokahiel gofapr) ouotpanikn |

vooo ata {Wa kai Tov avBpwno, n omoia yapakn-
pilerar and onarpia, NUPeTé kavn anofolr, Autoi
01 opéTUNIOY, TIE NEPICTOTEPEC Popé ouvbéovral He
éva ry Aiyouc £eviaté (Uzzau at al. 2001). To BéPaiov
gival 611 6ha Ta {wika eidn eivat evalwia o1 oalpo-
VEMWOEIC, UNo KatalMnAeg ouvBrikeg, alha n xhwixr|
VOOOL Eival QUVUPAOHEVT) TTEPIOCOTEPO PE Kanow {un-
ka £l6n (nnva, xoipog, ahoyo, fooeidny) ot axéon pe
aMa (oxkuhog, yara).

Me tn otevr] £vvold Tou 6pou, 6hoi o1 naboydvol
napayovreg Ba pnopovoav va BewpnBouv 61 napou-
aa{ouv e§aibikevon Eeviotr. Natéao, umdpxouv faot-
kég emdnuoloyikég S1apopéc, WOTE KATIOIO! PIKPO-
opyaviopoi va éxouv éva xai povadiké, eualabnto oe
autoug, Eeviatn, evw kot va napoucialouv PEya-
Aotepo @aopa Eeviotiv, MNa va opigovpe v évwoia
*etaibixevon-adikoTnra-npocapuoyn feviotr” npénel
npwra va kaBopicoupe TIC IGIOTATES TOU OUYKEKPIUE-
VOU 0pOTUNOU oL £fval unedBuvor yia To E0pog Twv
EevioTiov Tou, MOU MapaTnpEital Kata TiIC EmbnuioAo-

yikég pehétec Evoy, pe Paon Ty “npotipnon” {eviam, -

01 0pOTUNOL TOU IPOKAAOUV TNV TAEIOYNPia Twy oak-
POVEAAWDCEWY Twv avBpwnwy kai Twv {Wwv propoiv
va SiakpiBolv of Tpeig opadec

H npwrtn opdda nepihapPavel ToUC OPOTUNOUC NMOU
napouoialovv efaidixeuan eviotA (host specific
serovars ] host adapted serovars-HA). Autoi ot opd-
TUNOI EMKPATOUV OF £va OUYKEKpIpévo eibog Eeviar,
MG HNopoUV va NPOKaAECoUV CUTTAUATIKT VOOoO Kat
Ot éva NEPIOPIopEVO apIBG PUAOYEVETIKG OUYYEVI-
riwv e18v. Eni napaSeiypan, ot opdtunot Salmonella

Dublin kai Salmonella Choleraesuis oyerilovrai yevi- .

xd pe oofapr| cugtnpanxn vooo ota fooadn kai oTo
¥olpo avrigToixa, aAAG pnopolv ENIaNG va MPOKaAE-
oouv véoo ouyvd kat 0t Ghha BrhaoTixg cupnepthap-
Bavopévou kat Tou avBpwnou (Nnalue 1991, Uzzau at
al. 2001). Ta {wa nou mpooBaihovral ps autolg Toug
OpOTUNOUC OUXVA YivovTal KAVIXA QOUMTTTWHATIXOI
opeic. Auta 1a npoofefAnpéva (e ouvatoiv Sefa-
HEVT] TOU pikpopyavigpol Kat anoTEACUV Kiviuvo yia
v Anpdaia Yyeia, apot EmpoAUvouv 1o nepiBaihov
touc kat avfavouv Tov apiBuo Twv npooPeRinuévwy
atopwy (Uzzau at al. 2001). O Babpdc authg g e€adi-
KEUOTIC- IPOOAPHOYTC Twy opotumwy Tav Salmonella
SPp. HMOPEL va MOIKIAEL

Ma Tnv anoguyr] oUyXUOonc K avTigagewy atny
BiBhioypapia, npoéxue n SeUtepn opada, mou nept-
AapPaver Tou opoTUTIOUE EKEIVOUS o £ival NEpLo-
piopévor o kamoto Eeviatr (host restricted serovars-
HR). Ankadn, o1 opétunot avtol oxetilovial oxebov
QMOKAEIOTIKG pE éva OUYKEKPIEVO Eibog Eeviatn. Na
napabeypo, or opdtunot Salmonella Typhi, Salmonella
Gallinarum xai Salmonella Abortusovis oxerilovrar
WE ouoTnuaTixr vooo otov avBpwno kai 0Ta aviTe-
pa npwredovTa, T8 TNV Kai Ta npdfara avtigtoyo
(Wallis T.S. 2005).

TéAog, n Tpitn opada nepirapfaver Toug eupiws
SiabeSopévoug opoTinous Tou unotidoug S.enterica,
énw¢ o1 Salmonella Typhimurium xai Salmonella
Enteritidis, ot omoior ouvriBwe mpokakouv avtonepi-
oplopevn yaotpeviepimiba ge peyaho gpaopa evi-
oy, nou Sev oyetilovial petadl Toug (un-restricted
serovars) (Mivaxag 1) {Clarke and Gyles 1993). Autol
o1 opdturior oxetilovial ouXVOTEPA jiE VOO0 OTG VEG-
pa napa ara evihika {wa, SnAdvovtac on Sev éxouv

Mivaxac 1: (Ellermeier C. D, and Slauch J. M.): To ebpog §evioruv rwv opotunwy You unogiboug Salmonella l
enterica subsp. enterica |
Tafvopnon Opdrumog Duokds ZEVioTrg AMog mBavog EsvioTric
Host restricted-HR Typhi AvBpunog -
Paratyphi A xat C AvBpunog
Sendai AvBipwnog
Abortusovis Npopata
Gallinarum Mmva <
Typhisuis Agipog -
Abortusequi Immogeidn -
Host adapted-HA Choleraesuis Xoipog AvBpunog
Dublin Booerdn AvBpuwrioc xai npdfata
Un-restricted Typhimurium | AvBpunog, mmwa, yolpog, fooeds, Tpwkmkg - .
Enteritidis AvBpwnog, mnva, Tpwktikg Xolpog ko fooaidry I
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avarntuke Toug pnxaviopoug nou Ba Toug emtpéyouy -
VO GVTIHETWIICOUV EVa WPIHO QVOOOIoMTIKG oUaTr-
ya (Baumler at al. 1998).

Eran, mo yevikd, n “mpooappoyn otov {eviotr” Ba
HNIOPaUoE Va OPIOTE wg M IKavaTNTa Tou aboyévou
HIKpoOopyaviapou va "kukhogopei” kai va npoxael
VOO0 O€ éva auykekpipévo mAnBuoud fevioty, pia
810TnTa Mou Eival aayeTn WE TV naBoyéveld Tou o
ahhoug Eeviotéc. Nia napaderypa, o opdtunog Saimonella
Choleraesuis Bewpeira o1t napovodla efeibikevon
oTo xoipo, oy eneibn npoxakei mo coflapr) véoo oto
Xoipo OE oxEon pe Tov GvBpwno, alAa yiati eppéver
atoug nAnBucpole Tou xolpov, NOAREC Qopéc xwplc
v Ex6AAWon TWY CUPTTWHATWY NG VOoOU, PEow
g dpeong peradoorng (Kingsley and Baumler 2000).

AITIOAOTIKOI MAPATONTEZ TOY QAINOMENOY
THZ“MPOLAPMOIHE-ESEIAIKEYZHE ZENIZTH"
ZTA Salmonella spp.

NepiPalhovriké Kal yeveTikes Siapopic Napdio
nou o1 axpifeic uryoviopoi e “egeibikevong Eeviory”
bev éxouv manpwe SlacagnviaTel, sival npopavic ot ¢
auToi Asrmoupyouv 0t SIaPOPETIKES PATELS TNE ADIjL)-
&n¢ xa1 Spouv avefaptnra petall Toue. Kata tn Sidp-
KEIQ T NOPEiag auTric TG npooappoync kabe HA kai
mo ouykekpipéva kdBe HR opotunod, fpéBnke avripé-
twnog pe v e§€kifn piag eviunwoiakric oeipac eibi-
KWV ka1 P S161KWY avogoACYIKWV HNXGVIOHWY TOU
Eeviotr). Na va netdyouv v naboydvo Spaon Toug
o1 HA opdtunol, npocapuooTnkav oTny uoichoyia
Twv Yuotkwv Toug EevioTav Kal avénmulav peBddoug
emBiwong kat emxpdnong oe autoUd. Zuykekpipéva,
o1 opérunol Tou unoeibouc Salmonella enterica subsp.
enterica anéxtnoav Tnv ikavoTtnta va Eemepvoiv Toug
pnyavicpolc avooiag Twv Beppoatpwy {wwv, KAl
¢ EEEMENG auTlv Twv Npocappoyuwv uTMpEe n 1po-
TTOTIVINON TWV GUAIDACYIKWY AErtoupyiv Tou Levi-
otr), nwe n evbokuTTapikr EYKSATIWAT), N AROTTW-
an, N LETaYOoPA Twv avTiydvwy and Ta M kiTrapa kai
1| HETOXIVAOT] TWV PAKPOPAYIOV KT TWV AEPQOKUTTA-
pwv oto SiktuoevboBnhiaxkd ovotnpa (Baumler at al.
1998). Eron, £xel Bpebel 6T n kavOTNTO CUYKEKPIpE-
vV OpoTOnwY va Siatnpolvtal kai va noAhaniagia-
{ovrat 0Ta PaKpoPaya OUYKEKpPIpEVWY LWV Pmopei
va oupPadioe pe v e€edixevon Eeviotn. MNa napa-
Seiypa, n oUykpion TNE npdoAnPng Xai Tne napajio-
vii¢ Tov opotinou Salmonella Typhi ota pakpopa-

ya Tou avBpuwinou kai Tou niovnikol oupBadile pe
v naBoyévein autol Tou opoTUTIOU OTov avBpu-
no, akha oyt kat atov noviikd (Alpuche et al, 1995,
Knodler and Finlay 2001). Zuvenag, Aoyw g @uon
QUTWVY TWV AETOUPYIDV Ka1 TNE TOIKIAOROP@Iac Twv
Aeppikav oTwv Twv Sapdpwy Beppdapwy {bwv, 1a
anoteléopara ng enmuxeic ahAnenipaong pe évay
€1bixd, yia To naBoyovo atéhexog, §evior Sev Ba eivai
1a idia av 1o ibio oréAexog npoofalha ko pn cuy-
yevikd EeviaTr, Adyw ¢ abuvapiog Tou va enigéper
Tic ibie Tpomonainoeig

AAo1 epeuviré umaBeéTouv omi Ta HR otehéyn pno-
polv va bpopchoyroouv E16IKEC KATAOTACELS OTOUC
puakolg Eeviatég Toud. Enl napadeiypan, ol opd-
tunot Salmonelia Typhi, Salmonella Gallinarum ka
Salmonella Abortusovis Seixvouy peydhou BaBuod
Tpomous ota hep@ikd dpyava Tou EevioTr) Toug nou
anaitouvtat yia v avantuln Twv B-kuttapuv (pue-
AO¢ Twv ooy, BUAakog Tou Fabricious kal mhakeg Tou
Peyer avriotoia). Miag ka1 TO anoTEAECLA QUTWY TWV
alniembpacewy, ibiaitepa ota eviihixa {wa, paive-
Tai va eival n eykaraotaon xpoviac hoipwéng n Sia-
OTIOPA TWV PIKPOOPYAVIOUWY Pnopei va oupfei péow
¢ anoBoknAc OxeTIKa xapnAou pikpofiaxou goptiou
yia HEYAAD xpovikd Saatnpa. Ze autr) Tnv nepintw-
on, ) enaywyr cofapric yaotpeviepitidag Sev eival
anapaitrm, yeyovos nou unopei va ennpedacEr apvr-
Tixd Trv anoteAeapaTikn HETA500n Tou pIKpoopya-
vigpou. Avrifiera, n Siaonopd Twv HA opotinwy kai
exeivwy ou gival eupéwe SiadeBouivol, Sieukohive-
TaL Qo TV IKGVETNTA QUTWY TWY CTEAEX UV Va TIpO-
xahoUv Bapid evrepimba (Rubino et al 1993, Reynolds
and Morris 1983).

K&9e HR/HA opatunoc éxet mBavov efehel avetap-
tnra. Napdha autd, Ta otehéxn autd Eival dha avko-
TpoPa Kai o1 i5ieg evepyEiakEC anaithioel anavioly
ok Siapopenikolg opoTUnoud (.Y, Kuoteivn, Buapi-
v, vikoTivikd ofU). H éAhawpn eibikwv perafolixwv
obwv, wotdao, pnopei va euvorjos v efaibikevon
(Uzzau at al. 2000).

EmmAZov, n e€aibikevon Twv opotinwy Salmonella
Typhimurium, Salmonella Enteritidis, Salmonella
Choleraesuis, Salmanella Gallinarum, Salmonella
Pullorum xai Salmonella Abortusovis, Salmonella
Paratyphi C xat Salmonella Dublin moteveral duiem-
TUyYaveTal Kai péow Tou Aoipoydvou miacidiou.
Eniong, nporabnke ot n e€adikevon Eeviorr) pmopei
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va opeiletal oty eEaAeiyn yowbiwy, Ta onoia ano- .

vI00v oTouC upéws Siabedopévout opoTinoug Twv
Salmonella spp. (Clarke and Gyles 1993). H kpttixr
EXTIPNON TS onpaciag kai GAwv naboydvwy napa-
yovTwy, 6nw Twv vidiwv npookoAAnong kai Twv
Boxtnpio@aywy unopei va Aerroupynoe! we onpavn-
KO HOVTEAD HEAETTG TWV pnxaviopwy TN eidikdmmrog
Eeviomr (Uzzau at al. 2000).

H eEeibixevon Eeviatr) pnopei va oupfel kai ok uno-
1unoug Tou ibiov opotunou (Clarke and Gyles 1993),
H pehén g oxéong Twy SIa@opwv PayoTunwy Tou
opotunou Salmonella Typhimurium pe Toug §eviaTec,
¢bads 6T ouykexpipfvol paydtumol £iyav Mol nepio-
piopévo 0poc EevioTiov, AANOL AyOTEPO TIERIOPITLEVD,
£Vl N mMeioPngia Twv @ayoTunwy napouaiale peya-
Ao e0poc Eeviotwv. O1 NEPIOTOTEPOI PaydTUNOl TOU
opotunou Salmonella Typhimurium, watéoo, npooé-
fBakav Toug avBpwnoue, kaBu kat éva peyaio apib-
1o lwv. Etor, npotabnke 61 n efeibixevon Eenatn
wnopei va npoxkakeital and n pETaPopa Aotoyovuy
yovibiwv ptow @aywv.

EAayioTot povo opétunon Tou unociboug Salmonella
enterica subsp. enterica oyerilovral pe v nheoyn-
@ia Twv véowv nou napatnpodvial o& BnhacTika xai
mnva. Autol o1 opatunot Seixvouv SiagpopeTikd Bab-
po npocappoync. Or opdtunci mou otepolvia e€er-
Sixguang, onwe o1 opdtunoi Salmonella Typhimurium
kai Salmonella Enteritidis Teivouv va ouvbéoviar mo
auxva pe aoBéveeg veapuv {ikuv, unoSniivovrag ém
Gev eival TANpLC TPOCAPHOCHEVOL WOTE VO QVTIRETW-
nioouv éva WpIpo avogonoinTikd cuatnua. Avtifera,
ot HR opdtunoi oxeti{ovra: pe Tnv npdxAnon ovotn-
panKrg vooou ki LYNAGTEPa Nogoata BvnaipdTrag
emAixwy {bwy, apol £xouv amoKTNOE TV IKGVOTITTa
va KaraaTEAAOUV TOUC GUUVTIKOUS HNYaVICHOUG EVr)-
Mixwv atopwy (Baumler at al. 1998), EmnAéov, autoi o
opéTUno Eivar MyoTEpO Evieponaboydvor OE oxton
HE TOUC NPONYOUEVOUC SnAadi) EXOUV pEWLEVT IXa-
vorra npdkhnone gheypovidous avtibpaone atov
EVTEPIKO owhriva (Watson et al. 1998), Koo xapa-
KTnpioTikd Twy HR opotimwy gival n npoofoln Twv
avanopaywykwv 10T, now odnyel otnv npoofoln
TWY auUywv TWV TNV Kat otny npoxinon anofo-
Awv Twv Bnraotikwv. Ta Salmonella spp. noAhanha-
aalovrar o€ peyaro Badué otoug eufpuixolc 1oTole
yeyovoe mou obnyel orny anofold kar tnv enaxéiou-
6n Siaomopa peyahou apBpou Baxtnpiwv oo mepr- ¢

Bairov (Wallis TS 2005).

Napa Ty peyahn npdodo oty peAeTn Twy opory-
nwv HA/HR, 01 yw OIS HOG Yia TOUS PNYaVIoRoUE Kat
Ta yovibia nou guméxovTal aTnV Exppaan ¢ "adxo-
wrac Eeviomy” elvar akdpa nepopioueveg. O Epeuved
atnv karavopr Twv {wviiv naBoyéveiag (Salmonella
Pathogenic Islands-SPls), Twv mbiaxwy anepoviwv
xai Twy Aoipoydvwy mhaopbiwv Seiyvouv 61i katé T
Siapreia e elehéne véiol ouvbuaouol Twv Aotpoys-
vuwv xaflopiaTiv npotkupav, PEcw petalalewy Kai
Twv Siabixaowiv ¢ opilévnac peTadoonc, yeyovoe
nou unopei va odrynoe atnv avartuln e “aidiko-
mrag Eeviardy” (Ixripa 1) (Baumler at al, 1998). Zupre-
paivoupe Aomdv T n NpooTpUOYr GE £Va OUYKEKDL-
pévo £idog Eeviott) givar £va TOAINAOKG (POIVOUEVD,
nou avau@ipoha epnhéxel va peydro aptBus yow-
Siaxwv npoidviwy. Ze BaBo¢ yviron tng akAnhemi-
Spaong Twy opotunwy Twy Salmonella spp. pe Touc
puooug EevioTéC Toug pnopei va emtevyBei pe Ty
ouykprtkr avaiuan e avaroplog kat puaioAoyiag
Twv Siagdpwv EEvioTav kar Tnv pehéTn e Piooyi-

. OC TWV KUTTApWY TOUC,

H“EZEIAIKEYIH ZENIZTH" LTO XOIPO

O1 hopwEeg Twy yolpwv and opoTUmous Tou yEVoug
Salmonella éxouv yivel To QvTIKE(HEVD EXTETQPEVNC
£pEuvac xai EMIAPONC KaBwe ouyva EMUOAVOHEVD
e Salmonella yolpeio kpéac ken npoidva autou, Exouv
anorehios xivbuvo yia Ty Anpdowa Yyeia Norhoi opd-
Tunoi éyouv anopovwlei and To yolpo, and Toug onoi-
oug xanoiol mapouvaialouv npooappoyr) otov fevioTn
ToUug Kt kanotol &yt Mo ouykexpipéva:

Salmonella Typhisuis (host restricted serovar-HR):
0 OUYKEKPILEVOC 0pOTUNOS MpooPaihet povo 1o xoi-
PO Kai yi1a auTto To Aoyo Bewpeitar neplopiopévog oF
autov. Zuvbéeral yevenika xan gival axebov Tautdonpog
avTiyovika pe Tov opotuno Saimonella Cholbraesuis.
Av kai 01 500 opdTUTION £XOUV KOIVO GUOIKS Eevian
10 ¥0ipo, Slagépouv aNPAVTIKG OE NOAAE @aVOTUNE
xa yapaxtnpiotikd, xaBwe xai oty khnvikr exdrilwaon
¢ vooou. O opotunog Salmonella Typhisuis givar o
armoloyikdg napayovTag Tou Xpoviou Mapatupou Tou
yoipou, Npdxermai yia pia véoo nou e§eloostal npoo-
Seuniké xai xatariye oto Bavaro perd and apxetEC
efSopadec. Unuwe ouppaiver pe dhoug Toug MR opoto-
Toug kat auToC 0 opdtunog Sev npokahei ofgia evie-
pinda, aAlé peTavacTeda ypriyopa and Tov EVIEDIKO
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owhnva oto Siktuoevbofinhiaxd ochatnpa Tou ¥oipou, ,
6mnou napapévet, outdvovtac v mlavénta Snpioup-
yiag {wwv-gopéwv (Uzzau at al. 2000).

Salmonella Choleraesuis (host adapted serovar-HA):
outdc 6 opdturog Bewpeital NpooapuoTREvog OT0
¥0ipo y10 1o Aoyo 6Tt 99% Twv NEPINMTWOEWY QNOHG-
vwor|g Toug oxetileral pe autd tov Eeviatr. {lotéao,
unopei va npooBaikel kar aAoug EevioTég, 6nwg Tov
avBpwno, npoxahwvrag Tou ouvriBuwe onaio. Zro
uoikd Tou Eeviotr) npokalel evigpinda ka1 ouon-
patike voéoo, n omoia unopei va eivai Bavatneopog
otaveapd, ahha &y ota evijhika {wa (Clarke and Gyles
1993, Uzzau at al. 2000). To yeyovoc 6 o yoipog ano-
1ehei Sefauevr) TOU OUYKEKPIUEVOU OPOTUTIOU TIPO-
kahei avnougia, Gt Hovo Adyw tng mBavérnrag npo-

KANonNC vooou ota veapa xoipibia, alAa kai eéartiag
TWV EMITTWOTWY Tau oTnv Anpdoia avBpunvn Yyzia
(Griffith et al. 2006).

Salmonella Typhimurium (unrestricted serovar): n evre-
pokohinda Tou yoipou Tumka oyetiletar pe T Aoipiwén
tou {Gov ané Tov opéruno Salimonella Typhimurium,
£V Unopei va ouvumapye: kai o opétunog Salmonella
Choleraesuis, mou yapaxtnpilerai and ubapri kitpivn
Siappoia xwpic aipa kat BAévvn nou Siapkei 3-7 -
pec. H peradonikdtnra petadl Twy xolpwv eivar peya-
An, aMa n BvnoéTnTa pikpi. RoT600, n voanpéTTa
pnopel gival aufnpévn eviog Mywv npepwy and Ty
péAuvor Tne extpogric. Moloi xoipot avappuvouy,
ah\a napayévouv kaBuoTepnpévol o1V avanmuén kal
kaBicravrar popeic (Griffith et al. 2006).

Salmonella enterica
. A suhspecies | |
To epog tov fovnotwy
EREXTOVETAL Kt
| i
_ Axdrmyom v Salmonella enierica
| anapaitm tay youdinv ies 11, Ia. [Tb,
i Mk TOV XROVMACHS v, VL VIl
| e |
I Axdeomon tay
erepaimrev yomdiov \
yie ™y géom ms
‘ encouenc acfolnc Sal i Bowport
|
Escherichia coli

Movrého g e£Eéng e Aotpoyévou Spaong Tou yévoug Salmonella: 1o yévoc Salmonella efehiyBinke ot Tpex
@406c, H npwrmm paon mepopBave Ty anoxtmon e SPI-1 (Salmonella Pathogenic Island-1-Zuvn NaSoyiveiag
Saimonella 1), péow g opilovnag yovibiaxric peTagopac. H SPI-1 ivar nopodoa o€ GAoug TOUC OPOTUMOUS Tou
yivoue Salmonella, ahé anouoialer and Ta arehéxn e E.coli kat dha auyyevr Baxtrpia. H Sevtepn pdon neplhap-
Bave: Tov oxnanopd bvo EexwpioTiv BSvTwy Salmonella enterica xar Salmonella bongor, 1a onoia &iaBérouv
Kawoupious nafloyovoug kaBopiotée, péow ¢ opiléviag yovidaxnc perapopac. EmmAtoy, To &ibog Salmonella
| enterica SiaBéte ka1 ™y SPI-2. n} onoia amouaidler and To &iSog Salmonella bongori. H Tpitn gdon nephappave
| v Siaipeon Tou eidoug Salmonella enterica ota umoeibn |, I, lla, llb, IV, VI, VL. Autd Eixe we ouvinaa Ty peyakn

|
|
| Ixnpa 1 {Baumler at al. 1998):
|

avknon Tou edpout Twv feviowy Tou unoeidous | kai v

BnhacTikal, evi Ta umoeidn I, 1, Nitb, IV, VI, VIl kai 1o £iboc Salmonella bongori oxetilovrar kupiw pe yuxpdapa

|
!unwﬁu.‘u.urd.

npocapoyT| Tou ota Beppdaipa onovSulwTa (mmva xai
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LYMMEPAIMATA

Mapd 1 peyahn npoodo nou onuewdnke atny kara-
vonon Twy Baoiiv pnxaviopdv e naBoyéveiag Tou
£ibouc S.enterica, Ot YVWOEIC pag OXETIKA pE 1a yovibia
KO TOUS HIXaVIOHOUG MOV EPNAEXOVIQL OTNV EKppaan
Tou pavopévou “eEeibikeuon-aisIKGTTO-NPOGAPUOYT
Eevion’ €ivar axdpa neplopiopeved. H pehéTn TNC exhe-
KTIKRC THiegn ¢ EMAOYTG MOU aokeital oTous nadoyovoug
HIKPOOPYAVIOHOUS and TO avosonaimnTixd ouoTnua
tou £evioTry, 0brjynoe oTo cupnépaoua 6T N “npo-
oappoyr Eeviotr’, odnyel o€ pia guokr wopporia
KQTa TNV onoia o NPoTapHOTREVOS OPOTUNOL ano-
KAEI£1 QVTOYWVIOTIKG TNV “Kuxhogopia” GAAWY opoTU-
nwv oToug TANBUOLOUC EVOC OUYKEKPIUEVOU EiSoug
{wou. Ze autr Tnv nepinTwon n akénon tov faduou

NPOCAPHOYIS HITOPE] VA CUOXETIOTEL jE pEYaAUTEPO |

puBu6 anéxkpiong Tou Nafoydvou HIKPOOPYOVIOHOU,
xaBuc pe peyarinepn perabotikgrrra oroug nanbu-
apoUC Tou ouyKexpipévou EevioTn.

H katavenor 1ou TPANou JE Tov onoio o nedoyovol
pikpoopyaviopol eyratactalnkav ce véoug EEviatég
oto napeABév, pnopei va xpnoponomnBei we fdon
yic Ty npdBAeyn e eEEMENG Twy Aotpuwdiev voor-
parwv o1o péAAov. Zuvemie, n perétn e “e§adikeu-
on¢-adikérnrac f npoaappoyhs SevioTi)” nou napou-
aia{ouv ot opdrunot Tou yévoug Salmonelia ato xoipo
unopei va pifel wg oTNY NPOEAEVOT) TWV ONUEPIVIOY
COAUOVEAAGOEWY, Ol OTICIEC EXOUV AUECO QVTIKTUTTO
o Anuéoa Yyela. Avapgifoka, anareiict mepanépw
épeuva M yeveukic faonc me mpodapyovic” EevioT,
n omoia Ba SWwoE GMAVITCE OTa QVanavTnTa epwirn-
pata autol Tou TOAUTTAOKOU QaivOp£Vou.
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“Host Adoption- Host specificity” in Salmonella spp.
and its role in pig farms
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Summary: The genus Salmonella includes a large number of zoonotic species and serovars of worldwide economic
and health importance. Within the species Salmonella enterica there are over 2,500 different serovars, many of
which have great veterinary and medical significance, although they differ widely in their host range, within
mammals and birds, and in the nature of disease that may cause. These differences are referred as “serovar-
host specificity or serovar host adaption”. The emergence of food-borne pathogens, such as Salmonella spp.,
has generated increasing interest in the way infectious diseases are developing, persist and spread within new
host populations. To alter their host range, pathogens adapt to ensure their survival in a new animal population.
The genus Salmonella has acquired many times the ability to adapt in different populations of vertebrate hosts.
This is evident that Salmonella serovars differ greatly in regard to host range. For example, Salmonella Typhi
appears as the most highly host-adapted pathogen of this group, causing disease only in humans and higher
primates, while other serovars have the ability to cause disease and persist in different species having a broad
host range. The way the bacteria are able to overcome species’ barriers and adapt to new hosts is central to the
understanding of both the origin of infectious diseases, in general, and the emergence of new pathogens. To
achieve this understanding, the fundamental question “what determines the host range and specific disease
syndrome associated with a given Salmonella serovar” should be answered. Thus, the analysis of virulence
factors used by different Salmonella serovars can serve as a powerful tool in studying the mechanisms of host
adaptation, due to the fact that these pathogens are of well characterized genetically, thus could become models
for genetic analysis of pathogenicity.

Keywords: Salmonella, host, adoption, evolution
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Abstract

Salmonella enterica, the most pathogenic species of the genus Salmonella, includes more than 2,500 serovars, many of which
are of great veterinary and medical significance. The emergence of food-bome pathogens, such as Salmonella spp., has
increased knowledge about the mechanisms helping microorganisms to persist and spread within new host populations. It has
also increased information about the properties they acquire for adapting in the biological environment of a new host. The
differences observed between serovars in their host preference and clinical manifestations are referred to as “serovar-host
specificity” or “serovar-host adaptation™. The genus Salmonella, highly adaptive to vertebrate hosts, has many pathogenic
serovars showing host specificity. Serovar Salmonella Typhi, causing disease to man and higher primates, is a good example
of host specificity. Thus, understanding the mechanisms that Salmonella serovars use to overcome animal species' barriers or
adapt to new hosts is also important for understanding the origins of any other infectious diseases or the emergence of new
pathogens. In addition, molecular methods used to study the virulence determinants of Saimonella serovars, could also be used
to model ways of studying the virulence determinants used by bacteria in general, when causing discasce to a specific animal
species.

Keywords: adaptation, evolution, host, Salmonella

Introduction infectious dose, the animal species infected, their age
and individual immune response [3]. They and, perhaps,
many other, yet unknown, virulence determinants are
molecularly studied, as new pathogenic Salmonella
serovars emerge. The accumulated evidence show that
a mechanism making a serovar virulent for one animal
species could make this serovar less or completely
avirulent for another animal species. This acquired
phenomenon is called “serovar host specificity” or
“serovar host adaptation™ [4]. Two Salmonella
examples indicative of host specificity in animals are
Salmonella enterica ser. Dublin, usually associated
with disease in cattle, and Salmonella enterica ser.
Choleraesuis consistently responsible for only pig
salmonellosis [5]. However, regardless of the
accumulated information on host specificity and
adaptation, a clear understanding is yet to be achieved
on a serovar's pathogenicity, with regard to an animal
host.

Nevertheless, newer and older molecular methods
used to epidemiologically study serovars have shown
close DNA relatedness between serovars and a
common ancestor living 25 to 40 million years ago
[4.6,7]. These findings demonstrate that Salmonella
spp. has, since its divergence from the E. coli lineage,

Salmonella spp., belonging to the family of
Enterobacteriaceae, are Gram negative, facultative
anaerobic, straight rods, with peritrichous flagella.
The genus includes the species S. enterica (the type
species) and S. hongori, which are divided into more
than 2,500 serovars. Worth noting is that, the
previously known subspecies of S. enterica referred to
as subspecies I, 11, 1lla, ITIb, IV and VI are currently
named as S. enterica subsp. enterica (subspecies I), S.
enterica subsp. salamae (subspecies II), S. enterica
subsp. arizonae (subspecies Illa), S. enterica subsp.
diarizonae (subspecies 1IIb), S. enterica subsp.
hountanae (subspecies IV) and S. enterica subsp.
indica (subspecics VI) [1]. The genus Salmonella,
recovered from nearly all vertebrates and many insects,
is considered a “universal pathogen™ [2]. The
pathogenic specificity of Salmonella serovars depends
on each serovar's ability to adapt to the environment of
its host. This adaptation is regulated by various
microbial characteristics, which also assist the
expression of specific clinical manifestations in a
specific host species. In addition to the virulence
determinants of a serovar, important are also the

Copyright: The authors. This articie is an open access article licensed
under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0) which permits
unrestricted use, distribution and reproduction in any medium,
provided the work is properly cited.

most likely evolved inthree phases [6].
In the first phase the microorganism acquired,
through horizontal gene transfer, the SPI-1 (Salmonella
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Pathogenic Island-1) pathogenicity determinant. The
SPI-1 encodes genes helping the microorganism to
invade host cells [8] and it is present in all Salmonella
serovars, but absent in E.coli and other relative
bacteria.

During the second phase, two distinct species of
Salmonella emerged by horizontal gene transfer. They
are Salmonella enterica acquiring also the SPI-2,
which is helping it to survive within host cells, such as
the macrophages (9] and Salmonella bongori. Both
species are possessing pathogenic determinants
helping them to colonize deeper tissue. In addition to
the two major virulence determinants of S. enterica
(SPIs | and 2), there are also 14 different pathogenicity
islands present in varying numbers within different
serovars [10].

The third phase of the microorganism's evolution
is related to the division of Salmonella spp. into
subspecies and the adaptation of subspecies |
(subspecies enterica) to warm-blooded vertebrates
(birds and mammals), thus adaptation within an
increased range of animal hosts. The remaining
subspecies and Salmonella hongori are mainly adapted
to cold-blooded vertebrates. Therefore, one couldn't
but question the nature of the mechanisms helping
Salmonella serovars diverge from their common
ancestor and emerge as serovars differing in their host
range.

For understanding the many biological characte-
ristics leading to serovar development, essential is the
understanding of the mechanisms helping a particular
serovar to adhere and proliferate in the tissue of a given
host. Thus, research has focused on the micro-
organism's acquired ability for “host specificity and
adaptation™.

Host specificity - host adaptation of the genus
Salmonella

The majority (99.5%) of the isolated serovars
from animals and man belong to S. enterica subsp.
enterica. The other subspecies are associated mainly
with cold-blooded animals. All animal species are
susceptible to various Salmonella serovars under
certain circumstances, but not all are as severely
affected clinically. Clinical severity is associated with
specific serovars affecting specific animal species [11].
Most of the serovars belonging to subspecies enterica
cause acute, localized gastroenteritis of short duration
rather than systematic disease. Only a small number of
serovars are causes of severe systemic disease in man
and animals, manifested as septicaemia, fever and/or
abortion. The latter serovars, although due to their
limited number are extensively studied molecularly,
they haven't vet fully revealed the factors of their
adaptation [4].

Scientifically, all pathogens could, perhaps, be
considered as host-adapted pathogens, regardless of
observed epidemiological differences between similar
microorganisms showing some as having a single host

susceptible to them and others having a greaternumber.
Thus, attempting to define the importance of “host
specificity-host adaptation™ in Sa/monella infections,
the properties of pathogenicity characterizing a
specific serovar, epidemiologically observed in a
sensitive host, should be defined. Such attempts of
defining the pathogenicity determinants of Salmonella
serovars causing infections in man and animals have
resulted in grouping serovars in three major groups.

One group includes serovars, such as Dublin and
Choleraesuis, proven to cause systemic disease
respectively in cattle and pigs only , while other animal
species or man could be infected accidentally [12, 4].
However, in the latter hosts, infection is frequently
subclinical, making them carrier animals, thus
“symptomless excreters”™ and reservoirs of the infecting
serovars. These animals cause environmental contami-
nation, becoming a risk to susceptible animal species
[4].

The second group includes serovars, such as
Typhi, Gallinarum, Abortusovis, Typhisuis and
Abortusequi, which are highly host adapted, thus, they
are almost exclusively associated with systemic
disease when they infect man, fowl, ovine, pigs and
equine, respectively. These serovars, referred to as
host-restricted (HR) serovars, are strictly associated
withone very specific hostspecies |3, 13].

The third group of serovars consists of non-host
adapted serovars called unrestricted serovars posing a
risk to many animal species and man. The most
clinically important serovars in this group are
Salmonella Typhimurium and Salmonella Enteritidis.
They are of a greater epidemiological importance,
compared to the previous ones, although they cause a
relatively mild enteric discase to their hosts [13, 14].
These serovars are also associated with more severe
disease in young hosts, compared to adults. Perhaps,
they lack mechanisms helping them to invade the
mature immune system of older hosts [6].

In summarizing the above, host adaptation in
many ways, is the ability of'a pathogen to cause disease
in a particular animal population, regardless of the
degree of pathogenicity it exhibits for a different
animal host. For example, serovar Choleraesuis is
considered a porcine adapted serovar, not because it
causes the severest disease in swine compared to man,
but because it persists in pig populations infected by
direct transmission, making them a natural host for this
serovar, thus its reservoir [5]. What are, therefore, the
known factors determining “host specificity and
adaptation™?

Factors within the genus Salmonella determining
host specificity and adaptation

Although the exact mechanisms leading to “host
specificity” have not been fully understood, the
existing evidence shows that they act independently of
each other at the various phases of an infection. During
the process of adaptation, the expression of a serovar's
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pathogenicity is influenced by the environmental and
genetic factors influencing each host [15]. During the
course of this adaptation, each host adapted/host
restricted serovar (HA/HR) must overcome the
encountered specific and non-specific immune
mechanisms. Thus, pathogenicity of HA serovars
results from the development of ways helping their
survival in a host. Examples to this are serovars of
Salmonella enterica subsp. enterica, which have
developed the ability to evade the immune mechanisms
of warm-blooded animals. They have, during their
evolution, acquired the ability to modify to their favor,
the physiological functions of their host, such as
intracellular engulfment, apoptosis, transfer of
antigens by M cells, migration of macrophages and
lymphocytes in the reticuloendothilial system and
others [6]. A well known serovar belonging to this
group of serovars, is Salmonella Typhi, pathogenic to
man, but not, for e.g., to mice. Its acquired ability to
survive and divide in only human macrophages, makes
it pathogenic to man, but not to mice [ 16, 17]. Serovars
such as the HR Salmonella Typhi, Salmonella
Gallinarum and Salmonella Abortusovis, showing
high tropism for the lymphatic organs of their hosts,
are, perhaps, regulating their natral hosts' biological
environment, in their favor [15]. They, by attaching to
cells of the bone marrow, bursa of Fabricious and
Peyer's patches are affecting the development of B-
cells, thus immune response. The result of such
interactions, particularly in adult animals, help the
establishment of chronic or subclinical infection and,
thus prolonged subclinical excretion, but they do not
help the development of severe gastroenteritis [18, 19].
Serovars not fully adapted to evade mature immune
system, lack specificity. causing deadly systemic
disease in adult animals by invading their defense
mechanisms compared to HR serovars [6]. The latter
are mildly enteropathogenic compared to the
unrestricted serovars, thus, they do not cause intestinal
inflammation [20]. A common characteristic of HR
serovars is their ability to infect the reproductive
system, affecting egg production in poultry and causing
abortions in mammals. They greatly proliferate in fetal
tissues, which when aborted, disseminate a large
number of microorganisms inthe environment [3].

It has also been shown that the ability of a serovar
to metabolize a wide range of amino acids adds to its
virulence [21, 22]. Although, serovars metabolizing
for their multiplication the same metabolites (e.g.
cysteine, thiamin, nicotinic acid) are thought as closely
related, each HR or HA serovar has most likely evolved
independently. On the other hand, the heterogenicity of
serovars in relation to different metabolic profiles,
facilitates either the completion of the pathway to
infection [23] or, when lacking specificity, it is favoring
hostadaptation [15].

The process of Salmonella host adaptation is
believed that either it involves acquisition of novel
genetic elements encoding specific virulence factors or
loss of genes, thus a liability observed frequently in

pathogenic strains. Best examples of host specificity
dependent on gene deletions are, perhaps, serovars
Salmonella Typhimurium, Enteritidis, Choleraesuis,
Gallinarum, Pullorum, Abortusovis, Paratyphi C and
Dublin [14]. Studies using genome sequencing of host-
adapted/host-restricted serovars, such as Typhi,
Gallinarum, Choleraesuis and the newly emerging in
sub-Saharan Africa invasive strains of Salmonella
Typhimurium, revealed that these serovars have
undergone extensive gene deletion and truncation [24-
28]. In systemically non-invasive Salmonella, the
majority of lost genes have functional orthologs, which
play a key role in intestinal colonization. Thus, these
lost genes have resulted in loss of an intestinal multipli-
cation cycle for narrowly host adapted Salmonellae
followed by a concurrent acquisition of mechanisms
helping the microorganism to survive in a systemic
niche [27]. Point mutations, the target of positive
selection, together with horizontal gene transfer and
genome degradation could be responsible for adifferential
pathoadaptive evolution of some Salmonella serovars
[29]. It appears from the analysis of the mannose-
sensitive fimbrial adhesin FimH that even single amino
acid replacement, resulting in specific structural mutations
in FimH variants of host-adapted (systemically
invasive) serovars, play an important role in the
differential adaptive evolution of Salmonella spp.
Thus, activation or inactivation of mannose-specific
adhesive properties in different systemically invasive
serovars of Salmonella reflects the dynamic
trajectories of adaptation of a serovar to the biological
environment of a specific host. Furthermore, phyloge-
netic analysis has indicated that these mutations are,
most likely, of a convergent nature (common pathogenic
traits incorporated into different genetic backgrounds)
and occur under strong positive sclection, illustrative
of the role of point amino acid changes for a host-
adapted Salmonella.

Certainly, in depth study is needed for the molecular
composition of flagella, chemotaxis genes [30],
fimbriae, bacteriophages, the presence of virulence
plasmids and subtypes of each specific serovar, to
understand mechanisms of pathogenicity and host
specificity [14, 15]. Smdies correlating some phage
types of Salmonella Typhimurium with their hosts
have shown marked hostspecificity [31]. However, the
majority of phage types studied had a broad host range,
perhaps, suggesting a phage transfer of virulent genes
between hosts, leading eventually to host specificity.
The unrestricted serovar Typhimurium may comprise a
spectrum of variants differing in regard to virulence
and reflecting a summation of the spatial and/or
temporal selective pressures within a particular host
[32]. In this study, all Typhimurium strains deriving
from animal clinical cases were virulent also in mice,
whereas many Typhimurium strains deriving from man
clinically 11l lacked this ability. Of interest was that
many of the Typhimurium stains deriving from human
gastroenteritis lacked the Sal/monella virulence
plasmid, present in all animal strains and strains
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isolated from human bacteremia. Furthermore, some
strains of serovar Typhimurium isolated from man and
harboring the Salmonella virulence plasmid were
avirulent in mice, and the opposite was observed with
those deriving from animals and phenotypically
exhibiting virulent determinants. These findings
suggest that Salmonella isolates of the same serovar
deriving from human salmonelloses are distinctly
different from those isolated from animals. This means,
that selective pressure within a particular host, may
give rise to bacterial strain variants that exhibit
different pathogenicity determinants, thus varying
degree of pathogenicity.

Similarly, serovars of Salmonella enterica subsp.
enterica, associated with disease in mammals and
birds, show different degrees of adaptability. Perhaps,
pathogenicity determinants, such as the FimH adhesins
play an important role. For example, the type 1 FimH
adhesins are expressed by serovars of S. enterica
isolated from mammalian and avian hosts, while the
type 2 FimH is expressed exclusively by the avian-
adapted serovar Gallinarum. Consequently, these data
show that allelic variation of the S. enterica FimH
adhesin directs host-cell-specific recognition, thus
selective binding to mammalian or avian receptors,
This allele-specific binding parallels the host specificity
ofthe respective FimH-expressing pathogen [33].

However, regardless of the progress in the study
of HA/HR serovars, the mechanisms and genes
involved in the expression of “host specificity” are yet
to be fully clarified. Research about the distribution of
Salmonella Pathogenic Islands (SPls), fimbriae
operons and virulence plasmids has shown that,
various combinations of virulent determinants, formed
during the evolution of the microorganism, are needed
for a variant to become pathogenic in a particular range
of host species. Mutations horizontally transmitted
could have helped the development of “host
specificity” [6] by helping Salmonella serovars to
harbour unique virulence factors [34]. Molecular and
phylogenetic analyses of the SPIs' genes, showed that
these genes encode for translocon proteins (SipD, SseC
and SseD) present on both Salmonella pathogenicity
islands (SPI-1 and SPI-2) and also encode an effector
protein inhibiting the pathway of the host cells
mitogen-activated protein kinase (sptP gene) [35]. In
addition, they encode effector proteins (SseF and SifA)
important in placing the Sa/monella-containing vacuole
in a juxtanuclear position. The products of these genes
directly interact with the host cell and modulate its
functions, thus favoring host specificity. Another study
of the SPI genes has shown the close evolutionary
relatedness between serovars Gallinarum and
Enteritidis [36], although the former is highly adapted
(restricted) to poultry and is the only known non-motile
serovar, while serovar Enteritidis is an unrestricted
serovar. Analysis of the functions of genes associated
to SPI-1 to -5 showed that virulence genes might have
evolved under positive selection imposed by a serovar's

respective host(s) contributing to the different host-
specificity observed between different serovars.
Undoubtedly, as information accumulates, a better
understanding would be achieved concerning the
mechanisms helping closely related serovars to show
differenthost specificities.

This information has revealed that a close
similarity of core regions exist, both within and among
the genomes of various serovars [37]. Some examples
are evidence of recombination and rearrangement,
genomic degradation, pseudogenes and clonal
diversity. In particular, genomic comparisons of host-
restricted and host-adapted serovars show that genomic
degradation is a common evolutionary mechanism for
host adaptation and increased pathogenicity [37, 38].
Others have shown that host restriction and change of
ecological niche (site of attachment or type of diseases)
are linked to the accumulation of large numbers of
pseudogenes and an overall reduction in genome size
[28]. Examples are serovars Typhi and Paratyphi A,
restricted to man and causing a similar systemic
disease. Genome sequence similarity between Typhi
and Paratyphi A serovars and their different
pathogenicity when compared to the unrestricted
serovars of S. enterica, has been attributed to a
relatively recent recombination of a quarter of their
genomes, making the accumulation of pseudogenes a
key feature of convergent evolution for these and other
host-adapted pathogens [29]. Another example
supporting the role of convergent evolution among the
typhoid agents is serovar Paratyphi C, which has
diverged from the same ancestor as serovar Choleraesuis,
by accumulating genomic novelty during its adaptation
process to man. The genomic analysis of these two
Salmonella serovars has revealed a highly similar
genomic construction between the two and their
distinct pathogenic features, making them excellent
models for studying Salmonella's host adaptation and
pathogenic divergence [37].

Hence, Salmonella adaptation to a particular host
species is a complex phenomenon, which depends,
apparently, on a large number of gene products. The
mastery of understanding the interactions between
Salmonella serovars and their natural hosts needs
comparative analysis of the interactions between the
physiology of various animal species and their genetic
composition.

Conclusions

Despite the efforts of understanding the funda-
mental mechanisms of S. enterica's pathogenesis, the
specific genes involved and the mechanisms needed
for a serovar to express “host adaptation-host
specificity” are yet to be defined. However, research on
the mechanisms involved when pathogens exert
selective pressure on the host's immune system has led
to the conclusion that “host adaptation™ of a serovar
helps it to competitively exclude other serovars in a
given animal population. In addition, as the degree of
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adaptation increases, evasion of the immune system
increases, helping multiplication, thus the increasing
excretion of the pathogen, infecting eventually an
increasingly larger number of animal species.

Some believe that Salmonella spp. was a commensal
microorganism of the reptile gastrointestinal tract long
before man appeared and this is why all serovars are
easily adapted within herpetofauna, no matter how
selective they have become for other animal species
[39]. Thus, to better understand the evolution of
Salmonella infections, one should study the
mechanisms helping the pathogen to be established ina
new host. This is possible if “host adaptation-host
specificity” are studied during the extensive surveillance
and rescarch of animal salmonelloses caused by
serovars having a Public Health importance. Those that
have attempted it [40] by the analysis of available
genome sequences indicate that the broad host range of
foodbome serovars is correlated to the maintenance of
a wide number of intact genes found in host-restricted
orhost-adapted variants.

However, the precise nature of a serovar's
potential zoonotic and epidemic characteristics is still
unknown. The identification of such characteristics is
vital for assessing the risk posed to man by S. enterica
serovars found in animals, needing effective strategies
for protecting Public Health. Improvements in the
methods of molecular sequencing can be expected to
yield new insights in this area, particularly if applied to
epidemic variants and hither to serovars, that although
frequently isolated from animals, they rarely appear in
man, thus considered of lesser importance [41]. A good
understanding of Salmonella's host specificity could
also be a useful tool for the designing of autogenus
vaccines effective against the prevalent serovars in a
farm, thus improving the efficacy of vaccination.
Research should, therefore, be focused on the genetic
origins of host adaptation and hostspecificity, enabling
researchers to “predict” a serovar's survival in a new
animal population, eventually helping them to design
the best strategies against serovars causing epidemics
in livestock and man.
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1.2 XAAMONEAAQXH TOY XOIPOY KAI AHMOXIA YI'ETIA

1.2.1 Emoénpwodroyia - Hapdyovres Kivovvov 6Ty eKTpoPl]

O wkpoopyaviopds pmopel vo. €16EABEL 68 OMOIOONTOTE ONUEID TNG TPOPIKNG
aAvcidag, SNAadn ot (OOoTPoPn Kot 6T YOPOUOVEDM, KOTA TN UETAPOPE KO TOPALOV
6T0 GQUYELD, KAT TN O1001KOGIN, TG SPAYNG, OTIC LOVAdEC emelepyaciog Kol 6Ta GNUEi
TOANGNG TOL KPEATOC, KAOME KOl GTOVG ¥MPOLS MalIKNG €0TiooNG, GAAG Kol KOTd TNV
owklokn mpoetouacioa Tov eaynrod (Boyen et al. 2008). EmimAéov, 1 wavdémta T0V
Salmonella spp. va emPirdvovv oe mowkileg mepPUAAOVTIKEC KATAGTAGELS KOl VX
morlamhactdloviat ekTdg EEVIGTN Y10 LEYAAO YPOVIKO S1AoTNUE, VIO EVVOIKES GUVONKEC
Bepurokpaciog kKot vypaciag (emPBimon Tov opotimov S. Choleraesuis yio TovAdyictov 30
unveg oe amoénpapéva, KOmpova), LTOONAMVEL OTL TPEMEL VO, TU OTOOEYTOVUE MG £V,
TEPIPUAMOVTIKO LIKPOOPYAVIGUO TOV 0010V 1] dtacmopd, etvor mhavd vo, GUVEYISTEL 1) Kot
va ovénbet oto pérrov (Hutchison et al. 2005, Arrus et al. 2006).

‘Ocov apopd v elcodo twv Salmonella spp. omv ekTpoPrn, 0 apOUOS T®V
duvnTikv  mydv  pdAvveong  etval  oyeddv  atereimtoc. Evag  peydrhog  apiOudg
CUVTEAECTMV, TOL £YOVV HeAETNOel o8 EMOMUIOAOYIKES Epeuveg, meprAauBdvovial g
aVTOVG, OTMC: 0 TOHTOG TG LOWOTPOPNS, M YPNON OVTIPLOTIKAOV, 01 GUYXPOVES AOIUMDEELS, TO
uéyebog Tov {m1Kob KEPUAAIOD, Ol TPUKTIKEG VYIEWVNG, 1] TOLOTNTA TOL TOGYOL VAATOG, O
TOTOG TOL JOMESOL, M EmMUPN TOV YolpwV, 0 aplBUOS TOV TPOUNOELTOV Yolp®V, M
TOPOLGIO TPOKTIKAOV, 1 €yyuTNnTo. He GAAEC YOolpouovades, M meplodog mhyvveng, To
SoywploTkd petald Tmv KeEMOV Kot ot dtadikacieg kKabapiopov-eéuyiavong. Ag dovue
O OVOAVTIKG HLEPIKOVE atd QLTOVG:

Ot cvvnBéatepol odol elcaymyng g Salmonella oty ektpoen etvar pHEG® ™G
ayopds Kot avaueling Comv amd OlPOPETIKES EKTPOPES, TNG AYPLOC TOVIOOS KOl TNG
Cwotpoenc (van der Wolf et al. 2001). H sicaywyn vrokAivikd npocsPefAnuévov yoipmv
elval (o omd TIg KLPLOTEPEG TNYEC E16aYMYNG Kot Olemopds g Salmonella oty
ekTpoPT. Xoipol Tov TPoEPYoVTUL AVGTNPE OO EKTPOPEC TEMKNG Thyvveng Exovv 2,5
(QOPEC UeyOADTEPT TBOVOTNTA Vo LoAvvBoLV pe Salmonella oe oyéon ue exelvoug mov

poépyovtor amd kabeteg extpo@éc. Emiong, ot exktpopéc mov epapuolovv to choTUd
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NG OULVEYOUEVNC TUPOY®YNG EUQOVICOUY HeYOADTEPO KIVOUVO GUAUOVEAADGEWV GE
oxéon e exetveg mov e@apuolovy 10 choTnUo «OAo péca-oha E€my» (all- in/all out) (Lo
Fo Wong et al. 2004). AAAG kol 1o péyebog tng ektpong oyetileton Oetikd pe ™
ocuyvomta eupdviong g Salmonella. O peydhec exkTpoPég eKTOC GO TN UEYUALTEPT
oLYVOTNTA E1GAYWOYNG VEOV (H®V KOl TOV LEYAADTEPO aplOUd TPOUNBELTOV, ATUCYOAODY
TEPIGGOTEPO EPYATIKO OLVOIKO, TO Omoio avEAVEL TOV KivOUVO TV SlaGTOVPOVUEV®V
HOAOVGEMV UETOED TOV KTIPIV, OTav Oev eQapUOlovIal auoTnpd UETPA VYIEWVNG Kol
Booaocedielog (Casal et al. 2007). Emiong ot ekTpo®éc mOL ouvepyalovtal UE
TEPIGCOTEPOVG QO TPELC TPOUNOELTEG EYOLVV TEPlooOTEPEG TOAVOTNTEG VO Elval
OpOPETIKEC GE OyYEON UE EKEIVEC TOL EKTPEPOLY UOVEC TOUG TO (MIKO KEQOAULO
avVTIKATAOTOONG 1 ouvepyalovtal ue Ayotepovg amd tpelg tpoundevtéc (Lo Fo Wong et
al. 2004), 10Tt PEYOADVEL O KIVOLVOG E1G0YMYNG GTNV EKTPOPT] TOV HIKPOOPYOVIGUOD
HEC® TNG AyOPAG KOl TNG LETAPOPAS XOIp®mV.

H dypra mavida, kabhg kot ta Karowkidw (oo mov {ovv otV eKTpOPn 1| GTO
nepiPdAlov yOpw omd QLTH, UTOPOLV VO EIGUYAYOLY KOl VO, OlUGTEIPOLY TOV
HUUKPOOPYOVIGHO EITE GUECH HECH TNG EMAPNC TOVG LE TOVE XOIPOLC, eite EUpEca UECHD
™G emMUOAVLVENG TG COOTPOPNG Kot TOV €£0TAIGHOD e T kOmpava tovg. Emiong,
Cwotpoen umopet vo. amoterécel mbavn myn €16660v ™G Salmonella oty extpogn,
a@ol PBpédnke 610 46,7% TV (®0OTPOoPhV TOV Yorpouovadwv (Harris et al. 1997). Axdun
Kol 1 EAQIoTN ETMUOAVVOT| G€ 0VTO TO GNUEID UTOpEl VoL TPOKOAEGEL TN LOAVVGT] TOAAGDV
eEKTPOPOV. AMAMA Ko 0 TOmOg ™G (WOoTpoPNg Umopel Vo eXNpPedoeL T QUGIOA0YID, TOV
EVIEPOL OLVTEAMVTOG o©TN Onuovpyla &vOg MyoTEPO 1| TEPIGGOTEPO  EVVOIKOD
TEPPEAAOVTOC Y10 TOV TOAATAAGIOUGUO NG Salmonella. Bpédnke o011, o1 TAnBuouol Tov
0&eoyaAaKTIKOV PaKTNPI®Y 6TO GTOUAYIKO TEPIEYOUEVO NTAV HWKPOTEPOL OTAV 1) TPOPN
TPOocPePOHTAV 6e HopeT| cvumnkToV (pellets), Kot cuvendg 1 0EHTNTA TOL GTOUAYOL NTAV
UIKPOTEPT ©E OYECT UE T YOVIPOOAEGUEVY] TPOPT, YEYOVOC TOL GLUPBAAAEL otV
emPioon TV TPOSAUUPUVOLEVHY UIKPOOPYOVIGUAOY KOl GTNV £YKOTAGTAGCY] TOUG GTOV
Eeviot (Hedemann et al. 2005). Avrtibeta, 1 xotaviimon vypng {owotpoeng —vypd
oition (WVwitepa, owtng oL €xel vrootel (huwon) Tpokaiel ttwdeon tov pH, Adyw ¢

ToPoy®YNG yohakTikoh kot ofkod o&foc amd ofeoyohakTikd Paktplo. Kot TNg
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avémtuéng Jopav, dnuiovpydvrag Evo exBpikd mepipdriov yuo v emPinon Kot v
gykataotacn ¢ Salmonella (Hotes et al. 2010).

Téhog, n yopnynon avtiPloTiKOV amoteAel mapdyovta, mov emnpedlel v
avOEKTIKOTNTA TOV POKTNPIOIOYV, 00NYDOVTAG GTH ONUIOVPYIo AVOEKTIKGOV GTEAEYDV EVOC
OPOTUTOL GE TOAAEG ynuelobepanevTikég ovaieg (Emborg et al. 2008). Xtnv EAMGda, o
kivduvog opobeticdmtag Ppédnke vo elvarl TEGGEPIS QPOPEC LEYOAVTEPOG GE YOIPOLC
oTOVG  omoiovg  ypnolomooLvio ¢  avénTikol  TOPAYOVTEG  GLUVOLAUGUOG
YADPOTETPAKVKAIVIG, TPOKAUIVOUYOL TEVIKIAAIVICG Kol  covApauedaliving, Kotd
SupKel TG TEMKNG TAYLVONG, OULYKPITIKE HE €KEIVOLC TOL  OTPEPOVIOV E

EYKEKPILEVOLG aLENTIKOVE TTapdyovteg 1 pe pofrotikd (Leontides et al. 2003).

1.2.2 Avahlven ¢ Katavopig TOV opotintev TV Salmonella spp. stnv EE

H avédivon tov mopaydviov kivdovov emitpémel v eaymyn TV TopoKaTo
CLUTEPOUCUATMV, TOV APOPOVY TNV KUTAVOUT TV opoturtey Salmonella spp. oty EE:

Ot opdtumor Typhimurium kai Derby etvan o1 kvpiapyot kot ot o 6100e60uEVOL
ota meplocotepo Kpdtn-Méin g EE, eved dArol, 6mwg ot London, Infatis kot Rinsen
amopovemdnKay cuyvotepo ot Avtikn Evponn kot n mapovsio. Toug dev Exel akdun
vevikevtel oe 6An v EE (EFSA 2010a). H etepoyevig Ye@ypapIKn KOTAVOUY TOV
opotumwv Tev Salmonella spp. omv EE amoterel évoeiln vmapéng xowdv mmydv
UOALVGNG LETOED TOV O10POPOV TEPLOYDV, OTIMG EIVAL Ol LOAVGUEVEG TOAAUTANGINGTIKEG
ayEAEC, 1 MOALGUEVT (OOTPOPN KOl TO gUmOP1o ¥oipwv avomapaywyns. H yewypagikn
opadornoinon ocvpPadifel emiong pe To evOEXOUEVO TNG KAMVIKNG Ol06TOPAS €VOC
GUYKEKPIUEVOL OPOTVUTOV, UETA OO TNV EICAYOYN TOL OTIC EKTPOPEC LU TEPLOYNG LECD
™G LOOTPOPNEC M TOV OYNUATOV UETAPOPAS TOV [hmv. Autd uropetl eniong va oyetileTon
UE Ol0POPEG TOL TTAPATNPOVVIL GTOV EXIMOAAGHUO KOl GTOVC OPOTVUTOVE UETAED AVTIKGDV
YOPAOV, TOL &xouvv Propmyovomoimuévn mopaymyn yoipwv, efedikevuéveg ayEreg
AVOTOPUYOYNS, UEYAANG KMUOKAG epmopia Yolpwv avamopaymyns, VYnAd etnoto puoud
avTIKATOoTOONG (MIKOV KeQPoAaiov kol eupela, mapdbeon TPOENG UE TN  HOPON
CUUNKTOV, KOl AVITOMK®OV, GTIG OTOIEC 1 TOPAy®Y| XOIpoL lval opyavoUEVT KUPI®G

0€ WIKPEG AUTOVOUEG EKUETOAAEDCELS. € GUYKEKPILEVEC TEPLOYES KO AAAOL TAPAYOVTEG,
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omwe M Oepuokpacion kol M ETPOA TPOYPAUUATOV EAEYYOV UTOPEL VO, EUTAEKOVTOL.
T&log, M ETEPOYEVIC YEOYPUPIKT| KUTAVOUN] T®V 0poTUTI®V TV Salmonella spp. omv EE
umopel emiong vo, avTikaTomTpilel U0 EKAEKTIKY TECN EMAOYNG GUYKEKPIUEVOV
OpOTUM®V 1 omola TWPONADE Ty OamO TNV  TWPOTIUNGCN YOPNYNONG OPICUEVOV
avTyKpoPlokav ovoldv e kdmoleg meployés (EFSA 2011a). Kpdt-MéA mov
TOPOLGIALOVY GLYVOTNTA EUPAVICTC CUYKEKPIUEVOV OPOTOTTMOV TPETEL VO, TPOSTUENGOLY
VO AVOYVOPIGOLV TOVG TAPAYOVTEG KIVOUVOL N/Kol TPOANYNG, £apuolovtog KatdAAnAa

HETPO EAEYYOVL GTN YDPO. TOVG.

1.2.3 MHaOBoyiverwa

H Salmonella eicbyetal otov Eeviot-y0ipo kupimg 610 HECH TG TERTIKNG 0000,
O OMOTEAEGUA, TNG KATAVAAMGNG ETMUOAVGUEVIC TPOPNG 1| VEPOD, eV £xel avapepOel
Kal M agpoyevng petddoon tov pikpoopyaviouov (Fedorka-Cray et al. 1994, Fedorka-
Cray et al. 1995, Boyen et al. 2008). O piKpoopyavVIGUOG £YKOBIGTATAL GTIC TAUKES TOV
Peyer, mov evtomilovtol Kuplng 6TV TEPLOYN TOL EAEOD, £EATAMVETOL YPNYOPO, KOTA
UNKOG NG YOOTPEVTIEPIKNG 0000, am’ 6mov dUvaTal Vo LOAVVEL QAL dpyave. (AepadEves,
YOAOOY0 KVOTN) Kol amoPAAAETOl UE TO KOTPOUVO UOMG €vTOg 600 ®pmdV UETE T
udivvon (Loynachan et al. 2004, Liebler-Tenorio & Pabst 2006). Ot o xaBopiotikol
TOPAYOVTEG Y10, TNV EYKOTAGTAGT TG AOTU®ENG patveTat va givarl 11 poAvvovoa, d0om Kot
o opotvmog (Boughton et al. 2007). B&Bato, 01 AGLUATOUATIKEG AOUMEEIS TOL YOipOL
elval TOAD TEPIGGOTEPO GLYVEC GE GYEOT WE TNV EUQAVIOT TNG KAMVIKNG vocov. H
SwAeimovca amoPfoAn] TOL WIKPOOPYOVIGUOL HE TO, KOTPOva, YOPic TV Tapovsic
CUUTTOUATOV, YoPOKTNPILEL TOVEC TEPIGGOTEPOVS VIOKAWVIKE TTpooPefAnuévoug yoipouvg
naykoouing. ‘Etot, avtol o1 4oipot amoteAolv v SUVAUEL KIVOUVO Y10 TNV AoPAAELL TOV
TPOPIU®Y Y10, TOAD KOIPO HETA TNV OPYIKY TOLG UOALVGT, a@ol amoPdAlovy Tov
UIKPOOPYUVIGUO UE TO KOTPOVE TOVG 1 Kol TOV «PrAocevoivy cg S10¢popoug 16TobC,
witepa Tov TenTKov cvotnuotog (Boyen et al. 2008).

H Boaocwr Aowoydvog opdon tov Salmonella spp. etvar m mpoofor tov
EVIEPIKOD PAEVVOYOVOL KOL O TOAMAUTAUGIOGUOS TOVG GTOV EVIEPIKO AEUPIKS 1616 (gut-

associated lymph tissue-GALT). Qot600, 1 TERTIKY] 000¢ GLVIOTO £va, €xOpiKo
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TEPIPAAAOV Y10, TOVG EIGEPYOUEVOLE UIKPOOPYOUVIGUOVS, TPOPGAAOVTOC EUmTOOLN, TA, OTOlN
Bo mpémel va Katapépovy vo Eemepdoovy. ‘Etotl, 0 mpdhTog opuvtikdg unyovicudc Tov
Eeviot), HETA TNV Katdmoon, cival o O&vog @payuog Tov GTOUGOoV. ZUVONKEG TTOV
avéavouy 10 yaotpikd pH peidvouv T Aowoydvo opdor twv Salmonella spp., yeyovog
OV VLOONAMVEL OTL 1] YOoTPIKN o&0TNTA avTIITpocwmeLEL Evov al1dAoyo apyikd @payud
ot Aolpwén (Giannella et al. 1972). Oca and ta Paxkmpia enfrdcovy odnyodviol 610
AemTO €VTEPO, TO OMOi0 JBETEL TPOOTOUTEVTIKOVE OVTIUKPOPLOKOVG TaPdyovTes Kot
UNYOVIGUOVE, OTMG TO YOAMKA GAOTA, TNV evIEPIKN PAEVYT], Avcolvur, AakTopepivn Kat
opyavikd o&éa (Clarke & Gales 1993). Onwg ko to, dAAa eviepoPaxtipia £T61 KO TO.
Salmonella spp. elval KOAL TPOSAPUOGHEVO, (DOTE VO AVIOTECEPYOVTUL GE TETOIEG
oTPECCOYOVEC KOTOOoTAGES. Mo akoua, peyolvtepn mpdkinon, and v exiPimon ctov
aLAO TOv AEmTOU KOl TOL TOYEMC eVTépov, eugavileton va eivor m ovrictaon oTig
TEPIOTAATIKEG Kivnoelg Tov eviépov (Clarke & Gales 1993). Tehwd, mepimov 10 15% toU
UIKPOoP1aKod QOPTION TUPAUEVEL EVIOTIGUEVO GTOV GLAO TOU TLPAOD KUl TOV TUYEWC
EVIEPOL Kl HOVO TO 5% KOTOPODVEL VO, S10TEPAUGEL TO TOLYMUO TOL AETTOD EVIEPOL KO
va katanéel otov GALT (Carter & Collins 1974). EmmAéov, 1 d@pbovo eykatestnuévn
(PUGIOAOYIKT| YAWPIOO, TOV TOYEWMC EVIEPOV amOTEAEL £va, cOPapO EUTOSIO GTOV UMOIKIGUO
an6 1o Salmonella spp (Hentges 1970). Ilapdyovieg mov PAGmTOUV TNV EVIEPIKY|
(PULGIOAOYIKY] YAmPIoa, Omwe N Bepameio pe ovTifrotikd, n dlorta Kol 1 6TEPNGN VOATOG,
TPOSIOBETOVY TOV EVIEPIKO UMOIKICUO Kot TNV eKdNAmaon g vocou tov Eeviot| (Que &
Hentges 1985).

O K0Op1o¢ TPOMOC AVTIUETOMIONG TOV PAKINPIOKOV CAANAETIOPAGEDY Omd TO
Salmonella spp. etvail 1 «010QUY» 0O TO AVTAYOVIGTIKO TEPIPAAAOV TOV EVIEPOL UECH
g deiodvuong otov evrepikd Prevvoyovo, pe o Swdikacio wov  ovoudletan
«pokpomvokvttoon» (Takeuchi 1968, Frances et al. 1993). Ovoclaoctikd, pe v
TPOSKOAANoN TOV PaxTnpdimy otV eMPAVELD TOV EVIEPOKVTTAP®YV, cuuPaivouy Padiég
aVOKOTOTAEEIS GTOV KUTTAPOGKEAETO TG OKTIVIIC TOL KLTTAPOL TOoL Eevioth). Autd £xel
O¢ amotéAecpa T SIEoTACT TNG PUGIOAOYIKNG WUKTPOEIOOVS TAPLEPTG TOV ETONAIOL KOt
TNV TLPOSATNGY TOL GYNMUATIGUOD OVOSITTADGE®Y TNG KUTTUPIKNG HEUPPAVNC, Ot Omoieg
nepieiovy Ta TPooKoAANuEVA Paktnpidio oe peydia kevotomio, (Salmonella-containing

vacuole-SCV), 1o omola etvar onuovtikd yio v emPioon tov Salmonella spp. kol
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LETAPOPE. TOVG OTO, EMONAMOKE KOTTOPO, OAAG Kot péca ota gayokvtTapa (Goosney et
al. 1999). Ta kevotomo METAPEPOVTOL GTN PAGT TOUL KUTTAPOL, O HIKPOOPYUVIGHOG
OAANAETIOPG. e TO HOKPOPGYD TV TAUKOV ToL Peyer kot ewoépyetol oe avtd (Galan
2001, Knodler & Steele-Mortimer 2003).

And tov mpooPefAnuévo eviepikd PAevoydvo ot mafoyovol HIKPOOPYOVIGHOL
TOPOYETEVOVTIOL GTOVG ENLYMPLOVE AEUPAOEVES, OOV T HOKPOPHYQL TTOV EXEVOVOVV TOVG
AELQOKOATOVE oyMUoTilovY EVaV TPAOTO UMOTEAECUATIKO QPoyrd, O ONOIOG UMOTPETEL
TNV TOPOTEPQ. HETAO0OT. AV OTOL Ol OUUVTIKOL LNYOVIGHOL TOL EEVIGTN KOTOPEPOLY VL
nePLopicovy 1 PaKTNPLOKY EXEKTOCT, 1) AOIUMEN TUPAUEVEL EVTOTIGUEVT GTO EVIEPO KL
otov GALT, mpokoAdviag eviomouévn vOoco, 1M omoio ekdnidveror o¢ o&ein
yootpeviepitoa. Enl napadetypatt, o un apocappocuévog opdtunog S. Typhimurium
TPOKOUAEL GTOVG YOipovG eviomouévn voco, 1 omoia yopoaktnpiletonr and ofeia vOaPT,
Kitpwn, ddppoto, avopeio, ANBapyo, TUPETO Kol VYNAY VOoNPOTNTH. LE UIKPY, OUMGC,
Bvmowomta (Miller & Pegues 2000).

2V TEPIMTOOT] OV TO, HOKPOPAYQ TMV AEHQOYOYYAI®V OEV UTOPEGOLY Va.
nepLopicovy ) droemopd, To Taboyovo (KLpImE Ol TPOCUPLOGUEVOL OPOTLUTOL) dVVOTHL
VO, TPOKUAEGEL GLOTNUATIKY VOco. Katd tn Ougpke ¢ cLuoTHOTIKNG AOTH®ENG ot
uikpoopyavicpot dacmeipovior omd tov GALT pécm tov amoyoydv Aspgayyeiov Ko
TOL BwPaKIKoD TOPoL otV TPoOchHia koiAn PAERa. To choTua TV TPLYOEODY ayYEi®V
TOV NTOTOG KO TNG GTAN VOGS GLVIGTOVV £VOL OMOTEAEGUOTIKO GUGTN O PIATPAPIGUATOC, TO
omolo emikevTpOveL T Aoluwén ota dpyava owtd. Zuvnin CLUTTOUTO TOV CNYOIUIKOV
yolpwv eivan 1 avopeéio, o ABapyog, N mopello, oKOUN KOl CLURTOUOTE 0RO TO
OVOVELSTIKO GUGTNUA, EVD 1) S10PPOoln dEV UTOTEAEL YUPUKTNPICTIKN KAMVIKY eKONAMON
(Baumer et al. 2000, Fedorka-Cray et al. 2000, Rychlik & Barrow 2005).

Ba wpénel va TovioTel 0Tt €va, ad To 1O1HTEP YOPAKTNPLGTIKG TNG AoTumENG omd
ta Salmonella spp. eivol 1 eKAEKTIKN E1GBOATN GTOVG AEUPIKOVS AOEVEG TTOL evTomiovTol
o010 eviepikd tolymua tov eheol (Carter & Collins 1974, Hohmann et al. 1978). Z1a
ONAooTIKG Ol AepUQuOEVEC TOV AERTOL eviEpOv cuvabpoilovtal e Odpyava YvmoTd Mg
nhakeg Tov Peyer. Ot mAdkeg tov Peyer Aettovpyodv ¢ M kOplo. TOAN €600V TOV
Salmonella spp. ko1 0 omokiopog Tou¢ cupPdrier oty e€EMEN TG vOGOL, TOGO KATA TN

OUPKELD. TNG EVTOMIGUEVNG OGO KOl TG CLGTNUATIKNG Aoinméng. H didtpnon Tov eviépov
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OTNV TEPLOYN TOV TAAK®V ToL Peyer elvar 1 cuyvotepn artio Bavatov Katd Tn O1dpKeLn
TOL TLPOEIOVG TupeTov (Bitar & Tarpley 1985). IMopd ™ peydin cmovdondTnTo. ALTOV
TOL 6TedioV KoTd TN d1dpKeL. TNG AoTU®ENG, Ay Vol YVOGTA Y10. TOVE TOPEYOVIES TTOL
EUTAEKOVTOL GTOV TPOTGLO TV 0poTORTWV TG Salmonella mpog Tig Thdkeg Tov Peyer.

Emnpdobeta, n mposfoin tov yoipov omd to. Salmonella spp., ektOg omd TOLE
LUNYOVIGHOUE TNG UN EOKNG avooiog, eTdyel EXiong T YULMIKY KOl TNV KUTTUPIKN 0vVOoia
(Eisenstein 1998), n omoio. kobopiletor amd v 000 €16650L, TN HOADVOVGH 60T, TN
AOWOYOVO KOVOTNTO TOV OpPOTLAOL, KUHMES Kol amd TV NAikia. Tov (dhov. IMepapotikég
puereteg pe tov opdrumo S. Cholerasuis £deiéav 611 1 HEYIGTN GLYKEVIPMOON TOV
avococPUPIVOV Topoatnpeitor pio efoopddo petd t poAvvon Kol TOPOUEVOLV GE
VYN eminedo Yo Sdotnuo. 2-3 unvav (Gray et al. 1996). e nepintmon avapodivveng
oV MOV M amOKPIoT TOV AVTICOUATOV deyeipeTan dueca. Qotdc0, 10 LMo TOPAUEVEL
(QOPENS TOVL HIKPOOPYUVIGHOV, TOV 0moio Ownomeipel oto mepiBaAlov, yeyovog mov
omotedel kivduvo ywoo ™ Anudocia Yyeio. Erl mopoadeiypoty, oty REPITTOON TOL
TUPOEIOOVE TTVPETOV GTOV AVOPMTO, O KLPLOG UIXAVICHOE 010061 PaiveTal va Eival 1
wavotnta tov opotdmov S, Typhi va petagépetar ot YoAnddyo KLOTH Kol vo
omoPdAreTor pe t yoAr. H por porvopévng yoM|g emavapolOveEL TO AERTO EVIEPO,
TPOKAAEITOL PAEYUOVY] KOl O10ppOto. KOTO TNV OTole. amoPdAiovTol pHeydhec TOCOTNTEG
Baxmnpiov (Monack et al. 2004).

Yvunepacpotikd, 1 wavomto TV Salmonella spp. vo. mpokaAiovv eite
EVIOTIGUEVT] EITE GLOTNUOTIKY VOGO eEUPTATAL OO I GEPG TOAITAOK®Y AOIUOYOVOV
TOPUYOVI®V, Ol omoiol epthaufavouy évo. peydho apdud yovidiov. Ta yovidw ovtd
SUVIGTOUV TOVG «KOOOPIGTEG AOIMOYOVOL KOVOTNTOCH, Ol ONOIOl EUTAEKOVIOL GTNV
TPOCKOAAMN G TOV HIKPOOPYAVIGHOD GTO KUTTOPO TOL EEVIOTH, 6TNV €16POA Kot 6TV
OVTIOTOON  OTOLG  UNYOUVICHOUG  €VOOKULTTOPIKOL  Oovatov TOL  HIKPOOPYUVIGUOU
(Qayox0TTOPQ, CUUAMPOUO, EOIKE OVTICOMUOTO, AOWTO GTOLEID. TOU OVOCOTOUTIKOU
GLOTHUOTOG) Kol cLVOOPOILOVTOL GE GUYKEKPIUEVEG TEPLOYEC TOL YPWUOCHUNTOS, TOV
ovoudlovtar vnoidio maboyévelong (Pathogenic islands-Pls) (Groisman & Ochman 1996).
O1 KaBop1oTEC AOIWOYOVOD 1KAVOTNTOG 7OV &Vl omapaitnTol Yoo v emPinon tov
LIKPOOPYOVIGHOV GE OTPECCOYOVES Kotaothoelg €€m amd Ta kOTTopa Tov Eeviot)

Bewpovviar oG «yovidw PacIKOV AEITOLPYIOVY KOl OROVIOUV TUTIKO KOl GE GAAQ
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ovyyevn Paxthpla, omw¢ M E.coli. Mo dAAn xoatmyopia yovidimv, Ta «puOUIeTIKG
yovidway pvbuilovv 1660 TV amoKploT 6To TEPPUAAOVTIKG GUATO TOL EEVIGTN, OGO Kl
TNV EKQPACT TOV «YOVIOIOV PACIKOV AEITOLPYIOVY Kl KGUYKEKPIUEVOV YOVIOIMV, E101KA
vy o Salmonella spp.», 1o 0mol0, KOINKOTOIOVV EKAEKTIKO GYEOIUCUEVEC TPOGOPUOYEG

Tov pikpoopyovicpol (Baumer et al. 2000, Fedorka-Cray et al. 2000).

1.2.4 Avrtyuxkpofraxi avroyn

Ta aviyukpoPlokd &xovv ypnowomombel oty  kmviatpikn wpaén v
BepamevTikolc 6KomolE, e okomo TN OpLAASLN TG vyeiog Tov (hmv, kabhg eniong kal
o¢ avéntikol mapdyovteg (Gustafson & Bowen 1997, Gorbach 2001). Mg Bdon tov
UNYOVIGUO Opdong Toug To avTKpoPlokd umopovv vo, taivounbovv oe TEGeEPLS
ouadec. Avtol ot unyovicpol eptiapupavovy (Tenover 2006):

o) AVOGTOM] GUVOEGTC TOV KUTTAPIKOD TOIYMUATOS. TNV KOTNYOPIiN 0UTH avijKouV Ta -

MIKTOUIKE ovTyikpoPilakd, (TevikidMveg, KeQPaAOGTOPIVES, OVOGTOAEIS B-AaKOTAUACNC,
kapPamevépeg, povoPaktaues) Kot ta, yAvkomentiow (PBaviopvkivr, telkomiavivn), Ta
omoilo. OVOGTEAAOVY TOV OYNUATICUO G O1popa oTAd. NG TERTIOOYAVKOVNG TOL
KUTTOPIKOL TOOUOTOC ToV Paktnpimv. Apovv kuplng évavtt Tov Gram BeTikdv, oAl
ka1 Gram apvnTiKov pikpofiov.

B) AVooTOM] TPOTEIVIKNC GUVOECNC. XTNV KATNYOPI, QLTN GVIKOLV 1] GTEKTIVOUUKIVT, Ot

MVKOSOQUIOES, Ol TETPOUKLKAIVEG, M YAOPOUQOUIVIKOAN, Ol CUIWVOYALKOGIOEC Kol To
HOKPOAMOlN, TO omoio, Opovv  UECH GTO  KUTTOPOMAGGCUQ, OVUCTEAAOVTOG TNV
TPOTEIVOGUVOEST oe 01apopa otddd TG Atlatapdocovy Kupiwg T pPocmuUIKN
Aertovpyio.  Ta  ppocoudtio tov  pkpoPiov pe Pdon T0  UETPO  TLUKVOTNTOG
Kkatataccoviol oty 70S oupdoda, eved twv Bniactikdv oty 80S. Ot dvo avtol THIOL
pocoudTeV yoPIlovial 6€ VTOOUAOES TOL JUPEPOLY O TPOG TN YNLIKT cOVOEST Kal
™ Aertovpyio Tovg. ‘Etot eényeiton Kot 1 EMAEKTIKY OpAGCT) TOV AVIIUKPOPIOKOV 6TA
uiKpoPiaxd KOTTapo ¥wpic va, 0povV 6Ta KUTTOPA TOV EEVIGTN LOKPOOPYAVIGHOD.

Y) AvactoM] olvBeong mupnvikayv  oféwmv. v Katnyopia. OvTH avnKOLV Ot

cOoVAQOVOUidEG, M voPoflokivn, M Tpuebompiun, M prpaumikivy Kot ot kwvoioves. Ot
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avTyukpoPilokol auvtol mapdyovteg mopespuPaivovy ce Kamolo otédio g ohvBeong twv
TUPNVIKDOV 0EEMV AVAGTEAAOVTUG T GUVOEGT] TOVC.

8) AvacTtoM)| ¢ AsTovpyiag TC KUTTOPIKNG ueufpdvng. v katnyopio auTy aviKouV

n moivpéivn B, n augotepicivy B, n moivpvéivn E (kohotivn), n vuototivn kat
TupoceTivy, To omolo mopeumodifovv pe dpopovg TPOTOUG TN AElTOLPYIO NG
uikpoPloxng  Kuttaptkng  uepPpdvng.  Awrtopayn ™G Asttovpyiog TG  TPOKAAEL
KATOGTPOPT] TOL HiKpoPlaxkod kuttdpov. To yeyovoe, 6ti 1 doun g HeuPpdvng autng
SapéPeL HETOED LIKPO- KO LOKPO-0PYOVIGUOD amoTeAel T Bdon TG emAEKTIKNG dpAcng
TOV AVTYIKPOPLOKAOV ML TV S1APop®V HKPOPimV.

Qot6c60, avnovyla vy vV ovBpdmiv  vyelon omotehel M avadvon
TOAVOVOEKTIKOV otereywv Salmonella, 1dwitepa tov opotdmov Typhimurium, yeyovog
OV TPOEKLYE amd TNV EKAEKTIKY| Tleon EMAOYNG, AOY® 1TNG KOTAYpnong Tov
avTiBloTIK®OV T1G Tepacpéveg oekoetieg (van Duijkeren et al. 2002, Canton & Morosini
2011). Ot KINVOTPOPIKEG TTPOKTIKES PEPOLY UEYAAO WePIdo gvBVuVNC Ge avTd, aPov M
YOPNYNON AVTIUIKPOPLOKOV OLGIHOV YIVETUL GE UEYUAVTEPEG TOGOTNTEG GTO TAPAYWOYIKA
(oo oe oyéon ue tov dvOpwmo (Mellon et al. 2001). To péyebog avdmruéng pikpoflokng
avToynG €ival ovliAoyo NG eKTETAUEVNC PakINplokng €kBeong oto avVTILIKPOPIoKA,
dNAadN ovEAOYO TOL GUVOAIKOD OYKOL TMOV YPTGULOTOIOVUEVOY CVTIUIKPOPLOKOV, Kol
empedletar amd tovg TpoOmOLE Yopnynong tovg (Canton & Morosini 2011). Avtn 1
avamTuén WKpoPlokng avioyng elval avamogevktn, av Adfovue v’ oyn Ot ot 1d1eg
Katnyopieg «KAUGIKOV» OVIIUKPOPIOKOV OLCIOV KATE TOV CUAUOVEAADGEWDYV TOL
avOpOTOL, OTWC 1 AUTIKIAAIVY, TpueBompiun-covApouefoaloAn, PAOVKIVOAOVEG Kol M
TPItNG  yevedg KeQoAOoTmopiveg, yopnyoLvial ouvyypdvee Kot ota (oo (Joint
FAO/OIE/WHO 2003). Zuvenag, ko cbpeova, pe to “Food and Drug Administration
Guidance #2137 (FDA 2013), n BeAtimon g otayeipiong ¢ xpnons avTipkpoPloxmy
OLGIMV GTA TAPOYWYIKA [DO amd TOLE KINVIATPOLS, 101iTEPA 1 UEIOT) TG YOPTYNONS
ekelvoy mov elvarl «kpioung onuaciagy yw TNV 1WIPIKN ToL avipomov, Kabhg Kot 1
EPUPULOYY] OTPATNYIK®OV Slayeiplong Kvdbuvov amd TIg apyés, eivar onuovtikd Pruoto
TPOC TN UEION NG SLYVOTNTOG EUPAVIONG OVOEKTIKOV GOTEAEYMDV OTIS EKTPOQEC,

SINPOVTAC £TCL TA OQEAN TOV AVTIULIKPOPIOK®OV OLGIHV Y10, TOV GvVOP®TO.
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‘Etol, 1 mopatnpoluevr]  TOALAVOEKTIKOTNTO o  Ol0QOpPES  KaTnyopieg
avTKpoPlokadv oveidv (AMR) towv opotimtmy tov yévoug Salmonella, v onolo umopet
va oyetiletal pe v avénuévn Aooyovo dvvaun Tov GTEAEXOLG /KOl UE TNV MIKPY|
avTomOKPIoN OTNV ay®yn, TPOKOAEl mayKOoUld ovnovyio, O10TL LTOVOUEVETAL 1)
SUVaTOTNTO, AVTILETOTIONG avTioTOlYOV AoUdEEDY Tov avBpdmov (Helms et al. 2005,
Gebreyes et al. 2006, Boyen et al. 2008), 16iwg T®V OVOGOKATESTOAUEVOV GTOUWV,
KAOIGTAOTOC TO KOWVMVIKOOIKOVOUIKS BAPOC TOV GOALOVEAAMDGEMV 1010iTEPO. LEYIAO.

H epedvion tov moivavlektik®dv otekexav Salmonella cuyva sivor cuvdedepuévn
LE YEVETIKOUG TUPAYOVTES, Ol OO0l £XOVV TNV KAVOTNTA VO HETAPEPOVTAL HETACD T®V
Bakmplak®v TANOLGUOV, £ite PEC® YEVETIKNG UETOAAAENG €lTe HECH HETAPOPAC
yovidimv avtoyne amd arro Paxtpia (Sefton 2002, Butaye et al. 2006). v wepintmon
YEVETIKNG MeTOAAAENC dnuovpyettal wa. odhayn oto Poaktnplokd DNA, mov &yxet o¢
AmOTEAEGUA, TO YEVETIKO VAIKS va, umopet va, petapepbel oe dhia Poaktipla pe tpdmovg,
omwg n ovlevén (conjugation), M peTauopewon (transformation) kor 1 petaywyn
(transduction) (Alanis 2005). H ekdnimon avtiioavioymg tov Salmonella spp. yiveton
HEC® UI0G TOKIALOG UNYOVICUGDV, GTOVE Omoiovg meptAapuPdvovtal o) 1 adpavoroino
TOV AVTILIKPOPIOK®OVY UE TAPAYOYT VOPOAVTIKAOV 1| TPOTOTOMTIK®Y eVIOU®OY, OT®G O f-
MIKTOUAGES, B) N EAATTOUEVN KUTTOPIKY SIOTEPATOTNTA (EAATTOUEVT S1OTEPATOTNTA TOV
Baxmnplokod TOYOUOTOC) OTA OVIWKPOPLOKG, Y) T EVEPYNTIKY OTEKKPIOY TOL
avTBloTIKOV HECH avTMBV evepynTikng amoPorng (efflux pumps) kot 6) n oAAayn TovL
Bloloykov otoxov Opacnc (oArayn  OlUOPE®ONC TGV  oNUEi®V  OpAaong) TOL
avTYIKpoPlokoy moapdyovia m.y. meEVIKIMMvodeouevtikée mpwteiveg — PBPs (Sefton
2002). Ewdwkd n wavémra tov Salmonella spp. vo moapdyovv S-Aoktoudosg €xet
amodetyOel Evog oNUAVTIKOG Kol KOOGS UNYOVIGUOC aVOEKTIKOTNTOG OTIC TEVIKIAAIVEG Kol
KEPAAOGTIOPIVEG, arTia avnoLylag 6cov agopd T dnuocia vyeio (Revathi et al. 1998).

'Etot, 0 yolpog &xel avayvoplotel o¢ Uio TPOTOYEVIG SEEQUEVT] TOAVAVOEKTIKMDY
Baxmpiov (Wedel 2005, EFSA & ECDC 2014) avénuévng Aoyoydvou kavomtag, To
omola €16EXOVTAL GTNV TPOPIKN oAvcida, emPapivoviag 10 KOGTOC ot Prounyavia Tov

yoipov (Helms et al. 2005, Boyen et al. 2008, EFSA 2009).
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1.2.5 OwovopIKES EMATAOGELS GT| YOPOTPOPia Kal 6T Annocwe Yysia

H ocoipovédimon omotedel  Wo amd  TIC  OLUXVOTEPD.  AVOPEPOUEVEG
{oavOpmTovOcous TayKOoSUING, €101k Katd v televtain dekaetio. Avtd tomg eival 1o
amotéheoua G Vmapéng efeMyuévov GLGTNUATOV TUPAKOAOVONONG Kol avapopdc,
ALEAVOLEVOL EVOLUPEPOVTOC KO OPUTVIGNC TMV KOTAVOAMTMOV Y10 TNV OCQUAED, TV
TPOPIU®V, OAAUYN G TOV OLUTPOPIKAOV GLUVNOEIDY TOV KATAVIAMTOV, GAAL KL TNG EVPELOG
dwomopdc opotumwv Salmonella spp. maboyovev yoo tov avBpwmo. H éxbeon tov
avOpOTOL 6710 TTAHOYOVO HEGH TMV YOPWVAV TPOIOVT®V oyeTileTon TOGO e TNV QUEOT
KATOVIA®GT O1pvol KPEOTOC (ATEAMG HOYELPEUEVOV), OGO KAl [IE TNV EUUEST], LECH TNG
SGTOVPOVUEVNG EMUOAVLVONG GAA®DY TPOPIU®V TOL UTOPEL VA KOTUVOAMOOUV Ympig
TepoTEPM Bepkn enelepyacia.

YT MEPMTMOEL, MOV  AVUPEPOUONCTE OTLS OIKOVOUIKEC EMMTIMOELS TOV
caAUOVEALDGEWY, Ba TpEmeL Vo AapuPdvovtal v’ dyny 1060 Ol ATMAELEG 61N Proumyovio
TOV Y0ipov, 060 Kal T0 KOGTOC oty avOphmivn vyeia. H kAvikn vocog 6toug yoipoug
glval omavia Kol ©¢ €K’ TOVTOL, 1] UEIMUEV] TOPOUYOYIKOTNTA TOLG Elval Kupiog To
AmOTEAEGUA, TNG VIOKMVIKNG Aoluméng. Meiéteg £detéav OtL 1 udhovon ue Salmonella
HEWDVEL onuovtikd v mnuepnola  avénon Pdpovg kot avédver Tov  deikm
UeTaTpEYILOTNTOG TG TPOoPNG (AMT). 1 Aocvia, 1 andieia, Bapovg avtictolyel mepimov
ota 3 kg avd yoipo (Lo Fo Wong & Hald 2000). Avtég o1 andieteg vroroyilovian oe
YOPES Ue 000t opobeTikotnTog <10%, ot omoieg SNAadN ePaprOlovY ATOTEAEGUATIKA
apoypaupota ehéyyov (Gorton et al. 2000, McNamara et al. 2003). Avtictoiywe, o¢
KPATN YOPIC TPOYPAUUTE ETITNPNONG KOl EAEYYXOV TO, TOCOGTE OPOOETIKOTNTAC Eivat
VYNAOTEPQ, EMNPPEALOVTAS QVGUEVAG TNV TAPUYMYIKOTNTO KOl dLEAVOVTOG TO KOGTOG
Bepanciac. 'Etot, pe fdon to dedopévo 0Tt ta TEPBmPIo, KEPSOLE TNV TOPAYMYN XOIpov
elvau TEPLOPIGUEVE, OKOUN KOl Ol VITOKAMVIKEG AOTUMEELS Umopel va, Exovv a&loonueimteg
PVNTIKEG EMMTMOGE OTA £6000, TNG TUPAYMYNG, €vd Olumvilovv TN Olcmopd., Tov
UIKPOOPYUVIGHOV 610 (Mo Kot 6T0 TEPPAAAOV NG EKTPOPNG HE TEMKS amOTEAESUN, TV
KatdAnén Taboyovemv opoTLMV GTOV KUTAVUAMTY.

Xoupova pe tov WHO, ot coApoveAAdGES TOV avOp®OTOL £XOVV GNUOVTIKO

KOGTOG Y10, TNV avOpmdmivn vyeia. To Kd6T0C 610 NUOS1I0 TOpEN TEPAOUPEVEL TO KOGTOC
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eCaxpifwone twv meploTaTiKOV Kol To £E00a TG Oepameias. To kowvoviKd KOGTOC
meplhapPdvel 10 KOGTOC TNG VOGOL ©TO0 dtopo Eeywplotd, TN pelwon G
TOPOYOYIKOTNTAG TOV, KAODC KOl TIC EMMTOGCES oTn Plounyavia Tov yoipov, otnv
TEPIMTMOON 7OV £VO, GLYKEKPIUEVO TPOIOV GUGYETIOTEL e KPOUGUO GUALOVEAADGEMG
(Socket 1991). Ot maykOcUEG avOPOTIVEG AMMAEIEG AOY® TOV GUAUOVEAADGE®V, Ol
omoieg opeirovtal kupimg otovg opotumovg Enteritidis kot Typhimurium, vroioyilovtat
otovg 155.000 Bavatoug emoimg Kot otnv TAEOYMPia Toug aPopolv Taldld NAKiag
kdto tov 4 etov. Ta Oe MAwOBEVIO KAWVIKA TEPIOTOTIKG &lvar moovoe va
AVTITPOCHOTEVOVY UOVO &val TTOAD UIKPO TOGOGTO TOLU GUVOAKOL 0plfuold Ttmv
avOporivov caipoveArdoewv. Xty EE mapoammpnOnke po peimon tov emPefauropévev
avVOPOTIVOV TEPICTOTIKMDY KUTE TA TEAELTAlN TEVTE YPOVIO. GLAAOYNG Oedouévav. Ta
xPpOVIO, VTG TO. LYNAOTEPO TOCO0CTd Kowvomoinong agopolv tnv Toeyociofaxia,
YroPoxia ko ABovavia (=70 avd 100.000) kor ta pkpotepa v Toptoyario, EAAGSa
ka1 Povpavia (<5 avé 100.000), ot onoieg HAMOTA OVEPEPOV TA VYNAOTEPH, TOGOGTA
voonieiag (>85%) (EFSA AND ECDC 2014a). H ovykekpiuévn peioon mrav
ueyoAvTEPN UETAEL TOV TV 2008 Kot 2010, 670V 0 APIBUOE TOV KPOVCUATOV ETECE OO
131.468 ce 99.020, Aoy ¢ emPoing tewv Evponaikov Kavovieumv, €0wd oty
nmvotpogpio (EFSA 2012a, EFSA 2014 AND ECDC 2014a).

IMapé 1t peiowon, otnv Evponrn o yoipog mopopével onUovtikn wnyn Tov
avOPOTIVOY GUAUOVEAAMDCE®MY, LE GULVOMKN ekTiudpevn ocvuPorn 10-20%, evd oe
uepKa kpdn etvor veevBuvog péxpt Kot Yo 10 56% avtdv tov mepiotatikdv (EFSA
2012b, VLA 2010). 'Et61, T0 GUVOMKO KOGTOG TOV avOpOTIVOV TEPISTATIKOV KOl TOV
ATOAEIDV TOPOYWYIKOTNTAG TOV X0ipmv vroioyiletan mepimov ota 600 exaTaTOUUDPIX
gvp® oty EE, ex 10v onolwv mepimov 90 ekatatoppvplo Evpd TPOKLATOVY GO TNV
amOCLPOT| EMUOAVGUEVOV YOPWAV TPOIOVTOV, €v® Ol 0Umiveg 6T ONudclo. vyeio
EKTIUOVTOL 6Ta 86 eKATUTOUROPE evp®d etnoimg 1 oto 600-800 gvpd ava ATOUKO
neprotatiko (Roberts et al. 2010, FCC 2010, 2011, Scharff 2012).

To péyeboc avtdv TV vROAOYloUDV O&tel TO BEHO NG  EQOPUOYNG
OTOTEAECUATIKAOV KOl TOPEIAANAQ OIKOVOUIKA TPOSITOV AVGE®MV Yo TN UEIDON T®V

avOTEP® PEYEBDV.
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1.2.6 Mceétpa ghéyyov TV Salmonella spp. 6Tig eKTPOPES YOipOV

Ao 10 avOTEP® YIVETAL TPOPAVES OTL O VTOKMVIKEG AOIUMEEIS TOV YOIPOL TTOL
UTTOPOLYV Vo GLUPOVY KATE TO GTAOIN TNG UETAPOPAS KOl GPAYNG TV {DOV GLVIGTOVV
kivduvo yia ™ Anuocia Yyeio (Rowe et al. 2003). Ta kpobouata tov avOporivov
COAUOVEAMDGE®V TNG TEAELTOIOG EIKOGOETIOG £xouv ®ONGEL TOAMAEG YDPEG OTNV
TpooTabeln peimong Tov emmworacuol Towv Salmonella spp. oe eninedo exTpoPnc (Omwe N
Aavia, 1 Zoundia, n I'epuavia kot To BéAy10) (Mousing et al 1997, Nielsen et al. 2001,
Osterkorn et al. 2001).

Kdabe kpikog tng Tpo@ikng aivcidog £xel to O01KO TOv pepidlo gvbvvng oty
TPOKANoN avTdV TV Tpogoroludéemy (Davies et al. 1999). Zuvendg, o £heyyog T®V
Salmonella spp. v va, eivol amoTeEAeGUATIKOG TTPETEL VO YiveTal 6 OAN TNV aALGioQ
TOPOYWYNG TOL YOPWVOL KPEOTOC, ONAadN amd TNV eKTPOEN WEYPL TO TPaméll TOL
katoavoroty (SANCO 2010). B&éBaia, n e&dhenym Tov TPOPANUATOC OTA TPDOIUA GTAOLX
™G mapoy®myne £xel fapbivovca onuacio kat ival 10waitepa enOLUNTY, AoV amoPAEREL
OTN UEI®ON TOL KIVOUVOL E160YMYNG EXLUOAVGUEVAY XOlp®V 6TO c@ayeio, dpa Kol otV
abénon NG AmOTEASCUATIKOTNTOG TOV UETP®V Tov AauPdvovtarl ekel. Ilpdyupott, oe
Yhpeg O6mov &xel epapuoctel €Bvikd mpdypauuo emnpnong twv Salmonella spp., o
apBudc TOV avOpOTIVEOV TEPIOTOTIKOV £xel pewwbel onuavtikd (Mousing et al 1997,
Anon. 2004). ¥mv EE ta Kpdtn — MéAn &yovv v vmoypémon va Kabiephcoouvv
OTOTEAEGUATIKG EOVIKA TPOYPAULATO, TPOSUPUOGUEVD OTIC 1O0TEPOTNTEG KAOE YDPOg
(Anon. 2003, Anon. 2005). B&éBaia, Aaufdavovtag v’ oymv OTL O HKPOOPYOVIGUOG Eival
EVPEMG 010.0£00UEVOC 6TO TTEPPAALOV Kot OTL UTTOPEL Vo E1IGEADEL GE OTO100NTOTE OTUELD
NG TPOPIKNG QALGIONG, £Vl TPAKTIKA aOLVOTO Vo eMLTEVYOEl UNOEVIKN TOPOVGIL, TOV
oV oAvcida mapaywyng yowpwonv. Ev tobtolg, eival @ikt WO, TIGTOTOMUEVT
S1d1Kacio TUPAYWYNG TOV VA TPOCTUTEVEL IKAVOTOMTIKG TOVG KUTOVOAMTEC.

IMao v Tpoctacia ToL KATAVAA®MTY, 01 TPOSTAOEIEg eA&yyoL TV Salmonella spp.
OTIG XOLPOUOVAOEC TPEMEL VO, Eval GLVOLAGUOG GTPATNYIKAOY UEI®ONG TOL KIVOUVOL
EICAYMYNG, METAPOPAC Kot S1OOTOPAS TOV Tafoydvou ot Lovaoda, ALl Kol TaVTOYPOva,
avénong ¢ avrictaong Twv (Oov otov pikpoopyavioud. Ta mpoypduparta EAEYYOL TG

Salmonella 0a. Tpémel va, Paciotody Kupimg 6e avotpd uétpa Proacedrsiag (divovrag
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waitepn Epgaon oto eninedo PoAvVeN G TG COOTPOPNS) KOl VYIEWVNS TNE XOPOUOVASOS.
O éheyyog oe avtd 0 onueio pmopel va amoteréoel Pacikod pépog TV OAOKANPOUEV®Y
Yvomuatov Ergyyov Tlowwmtoag twv yopwvav (Integrated Quality Control-IQC
Systems). O TeMKOC 6KOTOC QUTOV TOV TPOYPAUUATOV Ogv eivon M e&dhietym TtV
Salmonella spp., aAAd M amoLYN €16600L TOL WKPOOPYUVIGUOD GOTIS EKTPOPEG TTOL
epodtdlovv v TpoPikn oAvcida. Zvvortikd, &va tétolo IQC cvomua petaéd TV
dAA®V Tpémel va cuvictaton amd o katwbt (Evangelopoulou et al. 2015a):

o AMym uétpov proasedreras: avalntnon (oonv Kot (moTpo@av and TPounbevTég
TV omolwv To eminedo Salmonella sivar yvootd (UNdevikO 1 TOAD YOUNAO),
EPAPLOYT VYIEIOVOUIKDY KAVOV®VY EPYAGING QO TO TPOSMTIKO, TAPOY] EVKOMMBDV
VYIEWVNG GE AUTO, YT LETP®V OL0YEIPIoN S TOV GppOSTOV (HOV K. 4.

o Xvotuara dlayeiplong: eveTNna «Oha péca-6ha £Em» (All-in All-out systems),
UéEYeBog TG eKTPoPNG, TOTOC JOmEOOVL, TLKVOTNTA TOL (®MIKOL KeEPaAUiov NG
TEPLOYNG,.

o TiOmoc Z®otpopns: YOVIPOUAEGUEVT EVOVTL GLUANKTOV, o&vvomoinon (7.,
TPOGOHNKN 0poL YHAOKTOG), YEVUA GE LYPY| LopPT (LYPE oition).

e  EpPorenoc yopountépmv.

*  AVTOYOVIGTIKOS OTOKAEIGNOG.

A7 Oha. To, averTEP® YiveTar EexdBapo, 0Tt KAbe TapéuPoot o entmedo EKTPOPNS
Bo mpémel vao elval TPOGOPUOCUEVT] Kol Vo TOWPLALEL OTIC 101UTEPOTNTEG  TING.
Mepovouéva Kol OTOCTUCHATIKA HETPO 08V EMAPKOVV Y10 VO OOUAKPVVOLV 1 KOl Vi
LEWDOOLY TNV E160Y®YN Kol TNV Ttapovsia Tov Salmonella spp. oe po yopouovada. o
TOV A0Y0 aUTO GLVIGTOTOL 1 OPYEVMGCT TOKTIK®OV EAEYXWOV Kol TOPEUPAGEDY TOL VA
Bacilovtal 6ToV GLVOLOCUO TPUKTIKAOV KOl OIKOVOUIKG EQIKTOV HETP®Y. Miag Kot kGOe
YO1POUOVAdA £XEL TA O1KG TNG adVVapO, onueia, GOV apopd TNV elcaymyn Kot 616.000m
tov Salmonella spp., 6ev cuvictatar | eniforn otabepdv mapeuPdcemv. Xe TpoOTN PAcN
ua Tpocéyyton, ouota pe 1o HACCP, pe xoBopispéva opila, 6mov kdabe povado Oa
umopel vo  emkevipmBel oTIC advvapleg TG, Elval  TEPIGGOTEPO  KOIKOVOUIKO-
OTOTEAEGUATIKT KO IKOVN VO ETITUYEL LEYOADTEPO eminedo aocpiielog. Qotdc0, Pacikn

TPoLTOBeo  emiTVylag TNG VAOTONONG TGV aveTép®, £lval 1 ekmaidevon TV
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YO1POTPOPMY GTNV KATOVONGT TG STOVSAIOTNTAG EPUPUOYNG OVTOV TOV UETPWOV, TOL B0,

EYEL O TEMKO amOTEAESUA TV ADENGT TG AVTAY OVIGTIKOTNTOG TOV TPOIOVIWOV TOVC.

Orvmoevotnrec 1.2.1. 1.2.2. 1.2.5 ko 1.2.6 TEPypAOOVIAL OVOAVTIKA GTIC EPYOGIEC:

1. BEvayyehomoviov I' A, TkoPapnc A., Kpntag Z., Mrovpiéh A. Extpog yoipov
anarlaypnevev ané Salmonella spp.

(TTaveAaqvio Zuvedpio Kpéatoc MEAT DAYS 2012- To Kpéag kon o [Ipoidvra tov
«Amo6 10 otdfro oto ITidto». ABnva 29, 30 ZerteuPpiov- 1 OxtwpPpiov 2012). Xeh 135-
147.

2. Evangelopoulou G, Kritas S, Christodoulopoulos G, Burriel AR. 2015. The
commercial impact of pig Salmonella spp. infections in border-free markets during

an economic recession. Veterinary World 8(3), 257-272.
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Il-06

Extpo@n yoipwv amaMaypévwv amo Salmonella spp.

.A. Evayyehomovdou', A. NkéBapng?, L. Kprirac’, A. Mmoupié)*

"Yroyrpia Abdktwp, Epyaotpio MixpoBiohoyiag kai Mapactrohoyiag, Turpa Krnviatpirg, Zxohr
Emotnpv Yyeiac, Navemotipo Beooahiag, Tpahwv 224, 431 00 Kapditoa, E-mail:matinavet@hotmail.com
2 Avannpuwiic KaBnynrc, Epyaotiipio Yyiewr Tpogipwy Zwikric Mpoéhevong, Trpua Kmviatpiki,
Tyorj Emotnpav Yyeiag, Navemorruo Oeooakiag, Tpikdwv 224, 431 00 Kapditoa
s Avaminpwii¢ KaBnyntrig, Epyaciipio MixpoBiohoyiag kat Aopwdav Noanpdtwy, Kmviatpiki Zyokq A0,
541 24 Osooahovikn
*KaBnyritpia, Epyaatripio Mikpopiohoyiac kat Mapaorrohoyia, Turpa Krviatpikric, Zxohi Ematnpav Yyeiag,
Navemotrpo Beooakiac, Tpikahwv 224, 431 00 Kapbitoa

MepiAnPn: Ta €idn Tov yévoug Salmonella eivai maBoydvol pikpoopyaviopoi ikavoi va ipoaPdMouy Ta mepio-
abtepa omovBulwtd. Ot otpdEeig Tou avBpamou kai Twv {wwy, mov ogehovrar oe i6n Tou yévoug Salmonella
e€axohouBolv va anotehotv éva coPapd maykoopio mpoAnpa, Adyw Tou GUEGOU OKOVOHIKOU KOGTOUG, TTou TIPO-
KUTTTEl and Ta MooooTd BvnaipdtnTac kat BvnrotTag, kaBg Kat Twv avunohoyIoTwy anwAEIWY 0€ {WOKOUIKA
npoiovra. Zopuva pe Ti extproei; TG Eupwmaikiic Apxiic Aogpaheiag Twv Tpogipwv (European Food Safety
Authority-EFSA) ot yoipot ka1 To xoipivo kpéag eubivovtal yia to 10-20% Twv avBpwmiviv oahpovelAwoEwy
o EE. Ot unokAwikd jioAuojiévol xoipot, uvioTolv TV KupIOTEpN iy £10650U Twy Salmonella spp. otnv
Tpoiki) ahuoia, eve mapaNnha Staomeipouy jie Ta kOMpava Toug Tov Hikpoopyaviopo ato mepipaov, ent-
poNdvovrag Ta pn mpooPeBAnpéva (ha. Zuvendx, o Ekeyyog Twv Salmonella spp.Ba npénéi va emKevTpwBei oe
autd Ta {@a. Kavéva pepovwopévo Kat anoanaopatiko pérpo Sev pmopei va eyyunBei tov andAuto éNeyxo, alha
a oelpd napepPaoewy, n eappoyn Twv omoiwv oty npdén Ba evéxer MoANEC npokhreic. Aia ToUTo, anartel-
Tai n avaBewpnon Kai 0 EKoUyXPOVIOpOS Twv ipoypappdtwy ehéyxou. lapdXnha, o1 napaywyoi Ba mpénet va
£Qap}I600LY PaKPOTIPGBEOHES KAl OIKOVOIKO-AMOTENEOPATIKEG MAPERPATELS, TPOTAPLOTHEVEC OTIC IBlarTEpd-
TTeq Twv povadiwy Toug. H Propnxavia Tou xoipou ogeikel va katavorioel 6Ti 1 jeiwon Tov enmoAacpiol Twy
Salmonella spp. 8a éxet onpavriki Benkr emimwon o€ oAokhnpn v akuoiba napayaywyric XoLpivol Kpéatog
(napaywyoc, opayeio, onpia petanoinong-nwhnong, karavahwric), 05nydvrag TEMKA oV 10yuponoinon e
Béan Tou Yotpwvol KpEATOG Kat Twv TIpoidvTwv Tou oTrv ayopd. AvappiBola, To eyxeipnua avdmmuéng otpatn-
yIK@V kaviv va ekéyEouy T e€amwon Twy Salmonella spp. &ivai nimovo kai xpovoBdpo kat eéaprdral and
v kataBardpevn mpooBeia kat v evouveidnia Twv epmiexopéviv kabe atadiou.

Né€eig evpetnpiaang: Salmonella, xoipog, kivouvoc, pétpa mpoAnyng-ehéyxou
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MANEAAHNIO IYNEAPIO “MEAT DAYS 2012" AMO TO ZTABAO ITO NIATO

EIZAMQrH

To yévog Salmonella eival éva ané ta mo naboyo-
va péhn Tng oikoyévelag Twv EviepoPaktnplogidiv
yia Tov avBpwno ka1 Ta {ixa. MoAAoi opdTuno: autou
Tou yévoug evBivovral yia v NPOKANGn Tou TUQo-
£1500¢ MupeToU Kai Tng ofelag Siappoikr¢ véoou Tou
avBpunouv, evi ota {a npokaholv S1apopa CUPTTL-
Hara, nou motkihouv avapeoa oTnv UNOKMVIKD Kat TV
ofela khvikr] evtepikn vooo (Acheson and Keusch
1997, Kuhns 2010). Aiapopeg EmSNUIOAOYIKEC HEAE-
TEC £XOUV avayvwpIoEl To Xoipo Kat Ta mpoidvia Tou
w¢ nnyr cahpovelwoewy Tou avBpwnou pe cofapéc
EMMTWOEC ot Anpdoia Yyeia kat mapahinha vin-
A6 xowwvikd kdotog (Murase et al. 2000, Delpech et
al. 1998, Lo Fo Wong et al. 2002). Ztnv EE n oakpo-
véNwon anotehel Ty SEUTEPN OE CUXVOTNTA EPPG-
viong {wavBpuwnovdoo (peTa tTnv kapnuiofaktnpi-
Siaon) pe Toug opotunoug Salmonella Enteritidis kat
Salmonella Typhimurium va oxeti{ovial ouxvoTEpa PE
autr (Anon 2010a, Galanis et al 2006). O Naykoopog
Opyaviopdc Yyeiag (World Health Organization-WHO)
(WHO 1993), n EE (EC-2160/2003), o1 eBvikéC apyEg kat
n Blopnyavia Tou xoipou Seixvouv aufavopevo evbia-
pEpov yia Ta enineda Salmonella oto yoipeto mAnBu-
opd, ouppadilovrag pe tnv emBupia Twv katavalw-
TWV yia £va UYIEIOVOUIKA QOPaAEC TPOIOV.

O1 unokMvikég AoipwEELS Tou xolpou ouviaTov Kiv-
Suvo yia Tnv Anpoaia Yyeia Aoyw Twv EMpoAivoEwy
nou pnopoiv va oupfolv katd Ta oTadia e peTago-
pag kai opayr); Twv {wwv (Rowe et al. 2003). H Eupw-
naikr} Apyn Aopaiaiag Twv Tpogipwv (European Food
Safety Authority-EFSA) &xel umohoyioel Toug KivEivoug
yia v Anpéoia Yyeia and tic ocaApoveAMUOE TOU X0i-
pou Kai Ta anoteAéopara Twv mBaviv HETpwy EAEyyou.
ZUpQWVa HE QUTEC TIC EKTILIAOEIS O X0IpO1 KOl TO X0Ipi-
vo kpéag evBuvovral yia To 10-20% oAwv Twv avBpuw-
Tivwy cahpove woewv otnv EE (Anon. 2010b), eva
Ta ETA0IQ TTEPIOTATIKG Twv Tpogolotpwewy and Ta
Salmonella spp. avépyovtai ota 80,3 exat naykoopi-
we (Majowicz et al. 2010). Ta kpoUopata Twv avBpw-
niviwv caApoveAMWOEWY NG TEAEUTalag EIKOOAETIas
£xouv wBNoE MOMEC XWPEC 0TV npoonabeia peiw-
on¢ Tou Emmohaopol Twv Salmonella spp. oe enine-
S0 extpoeric (6mwe n Aavia, n Zoundia, n Meppavia
kai 1o BéAylo) (Mousing et al 1997).

KaBe kpikog tng Tpogikrg akuaibag éxel To Sikd

Tou pEPiSIo EVBUVNC TtV MPOKANDN Twv TPOPOADE- .
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pwEewv (Davies et al. 1999). Zuvenc, o EAeyxog Twv
Salmonella spp. yta va eivar anoteheopatiks npénel
« va yivetal o€ 6An v aAuoida napaywyrig Tou xoipi-
vou kpéatog, Snhadr| and v extpogr) PEXPI T Tpané-
{1 tou katavawtr) (SANCO 2010). BéBaia, n e§aheign
Tou npofArjpatog ata npwipa otadia TG napaywyng
éye1 BapUvouoa onpaoia xai eival ibiaitepa emBupn-
T, apoL anofAénel ot peiwon Tou kivdivou eloa-
Ywyng Empolvopévwy Xoipwv oto ogayeie. Npayua-
TI, O€ YWPEC Omou €xel EpappooTel eBvikd npdypappa
emtripnong Twv Salmonella spp. (Mousing et al 1997),
o apiBpog Twv avBpwmivwv MEQIOTATIKWY EXEL PEI-
B¢el onpavTika (Anon. 2004). Itnyv EE ta Kpdtn - Méhn
Exouv TNV unoxpéwon va kaBiEpwoouy anoteheopa-
Tika eBvikG npoypappata, mpooappoopéva oTig 16t
artepdTnteg kaBe ywpag (Anon. 2003, Anon. 2005).
BéBara, n avamrun otpamyikwy IKavav va ekéyouv
v efaniwon Twv Salmonella spp. npoanartei npw-
TioTWC TV OUVEPYQoia OE Maykoopio eminedo, kabwg
kat v yvon Pacwy emdnpioloyikav dedopévuwy,
OmWE TG TMyEC MPOEAELONG, TOV EMMOAQTUS Kal TV

* xatavopr Twy naBoyovwv pikpoopyaviopwy ota {ta

Ka1 OTIG Tapaywyikéq Hovases,

Méxpi twpa n mpoaoyr Eixe EmkevTpwBei oy mm-
votpogia. Zrjpepa, n avaykn EAEyxou Twv CaAoveA-
AMDoEWV TOU Xoipou emPAMETal GAO Kal MEPIOCOTE-
po (Anon. 2010b).

EMIAHMIOAOTIA TQN Salmonella spp.-
MAPATONTEZ KINAYNOY ZTHN EKTPOOH

H Salmonella pnopei va e10é\Be1 o€ onoobrnote
onpio TG Tpo@ikiic ahvaidag, Snhadr) o {wotpoer
Kai 0Tnv Yoipopovada, Katd Tn HETaQopd Kal Napapo-
vij 010 ogayeio, kata tn Sadikaacia g opayrg, oTig
povadec enefepyaoiac kal oTa anueia nwinong Touv
Kpéatog, kabwg kai oToug Xwpoug palixrg eotiaong
al\d kai Kata TV OIKIaKT) MPOEToIpadia Tou paynTou
(Boyen et al. 2008). Era, pia and T pEYAAUTEPEC Npo-
KAnoei gival n oxediaon Kai n epappoyr) npoypap-
patwv emrripnong xai eAéyyou. MNa va vhonoin8oiv
QuTa Ta npoypappara, anapairnn npolinoBeon eivar
1 YVWOr) NG oxEoNE Tw mapayovTwy KivBUvVou e Ty
EUQAVION Twv OaApOVEAADOEWY, aAAG Kai N katavarn-
0N TG SUVAHIKAC TWV HOAUVOEWV TWV XOIPOTPOPIKWY
povabwv mov mpopnBedouv Ta ogayeia.

Ta Salmonella spp. eloayovral otov Eeviotri-xoipo
xupiwe Sia péow g memmikrg obow, we anotéAeoua
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EIZAMQrH

To yévog Salmonella eival éva ané ta mo naboyo-
va péhn Tng oikoyévelag Twv EviepoPaktnplogidiv
yia Tov avBpwno ka1 Ta {ixa. MoAAoi opdTuno: autou
Tou yévoug evBivovral yia v NPOKANGn Tou TUQo-
£1500¢ MupeToU Kai Tng ofelag Siappoikr¢ véoou Tou
avBpunouv, evi ota {a npokaholv S1apopa CUPTTL-
Hara, nou motkihouv avapeoa oTnv UNOKMVIKD Kat TV
ofela khvikr] evtepikn vooo (Acheson and Keusch
1997, Kuhns 2010). Aiapopeg EmSNUIOAOYIKEC HEAE-
TEC £XOUV avayvwpIoEl To Xoipo Kat Ta mpoidvia Tou
w¢ nnyr cahpovelwoewy Tou avBpwnou pe cofapéc
EMMTWOEC ot Anpdoia Yyeia kat mapahinha vin-
A6 xowwvikd kdotog (Murase et al. 2000, Delpech et
al. 1998, Lo Fo Wong et al. 2002). Ztnv EE n oakpo-
véNwon anotehel Ty SEUTEPN OE CUXVOTNTA EPPG-
viong {wavBpuwnovdoo (peTa tTnv kapnuiofaktnpi-
Siaon) pe Toug opotunoug Salmonella Enteritidis kat
Salmonella Typhimurium va oxeti{ovial ouxvoTEpa PE
autr (Anon 2010a, Galanis et al 2006). O Naykoopog
Opyaviopdc Yyeiag (World Health Organization-WHO)
(WHO 1993), n EE (EC-2160/2003), o1 eBvikéC apyEg kat
n Blopnyavia Tou xoipou Seixvouv aufavopevo evbia-
pEpov yia Ta enineda Salmonella oto yoipeto mAnBu-
opd, ouppadilovrag pe tnv emBupia Twv katavalw-
TWV yia £va UYIEIOVOUIKA QOPaAEC TPOIOV.

O1 unokMvikég AoipwEELS Tou xolpou ouviaTov Kiv-
Suvo yia Tnv Anpoaia Yyeia Aoyw Twv EMpoAivoEwy
nou pnopoiv va oupfolv katd Ta oTadia e peTago-
pag kai opayr); Twv {wwv (Rowe et al. 2003). H Eupw-
naikr} Apyn Aopaiaiag Twv Tpogipwv (European Food
Safety Authority-EFSA) &xel umohoyioel Toug KivEivoug
yia v Anpéoia Yyeia and tic ocaApoveAMUOE TOU X0i-
pou Kai Ta anoteAéopara Twv mBaviv HETpwy EAEyyou.
ZUpQWVa HE QUTEC TIC EKTILIAOEIS O X0IpO1 KOl TO X0Ipi-
vo kpéag evBuvovral yia To 10-20% oAwv Twv avBpuw-
Tivwy cahpove woewv otnv EE (Anon. 2010b), eva
Ta ETA0IQ TTEPIOTATIKG Twv Tpogolotpwewy and Ta
Salmonella spp. avépyovtai ota 80,3 exat naykoopi-
we (Majowicz et al. 2010). Ta kpoUopata Twv avBpw-
niviwv caApoveAMWOEWY NG TEAEUTalag EIKOOAETIas
£xouv wBNoE MOMEC XWPEC 0TV npoonabeia peiw-
on¢ Tou Emmohaopol Twv Salmonella spp. oe enine-
S0 extpoeric (6mwe n Aavia, n Zoundia, n Meppavia
kai 1o BéAylo) (Mousing et al 1997).

KaBe kpikog tng Tpogikrg akuaibag éxel To Sikd

Tou pEPiSIo EVBUVNC TtV MPOKANDN Twv TPOPOADE- .
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pwEewv (Davies et al. 1999). Zuvenc, o EAeyxog Twv

Salmonella spp. yta va eivar anoteheopatiks npénel
« va yivetal o€ 6An v aAuoida napaywyrig Tou xoipi-
vou kpéatog, Snhadr| and v extpogr) PEXPI T Tpané-
{1 tou katavawtr) (SANCO 2010). BéBaia, n e§aheign
Tou npofArjpatog ata npwipa otadia TG napaywyng
éye1 BapUvouoa onpaoia xai eival ibiaitepa emBupn-
T, apoL anofAénel ot peiwon Tou kivdivou eloa-
Ywyng Empolvopévwy Xoipwv oto ogayeie. Npayua-
TI, O€ YWPEC Omou €xel EpappooTel eBvikd npdypappa
emtripnong Twv Salmonella spp. (Mousing et al 1997),
o apiBpog Twv avBpwmivwv MEQIOTATIKWY EXEL PEI-
B¢el onpavTika (Anon. 2004). Itnyv EE ta Kpdtn - Méhn
Exouv TNV unoxpéwon va kaBiEpwoouy anoteheopa-
Tika eBvikG npoypappata, mpooappoopéva oTig 16t
artepdTnteg kaBe ywpag (Anon. 2003, Anon. 2005).
BéBara, n avamrun otpamyikwy IKavav va ekéyouv
v efaniwon Twv Salmonella spp. npoanartei npw-
TioTWC TV OUVEPYQoia OE Maykoopio eminedo, kabwg
kat v yvon Pacwy emdnpioloyikav dedopévuwy,
OmWE TG TMyEC MPOEAELONG, TOV EMMOAQTUS Kal TV
xatavopr Twv naBoydvwv pikpoopyaviopiv ota {wa
Ka1 OTIG Tapaywyikéq Hovases,

Méxpi twpa n mpoaoyr Eixe EmkevTpwBei oy mm-
votpogia. ZfjpEpa, n avaykn eAéyyou Twv cahpovel-
AMDoEWV TOU Xoipou emPAMETal GAO Kal MEPIOCOTE-
po (Anon. 2010b).

EMIAHMIOAOTIA TQN Salmonella spp.-
MAPATONTEZ KINAYNOY ZTHN EKTPOOH

H Salmonella pnopei va e10é\Be1 o€ onoobrnote
onpio TG Tpo@ikiic ahvaidag, Snhadr) o {wotpoer
Kai 0Tnv Yoipopovada, Katd Tn HETaQopd Kal Napapo-
vij 010 ogayeio, kata tn Sadikaacia g opayrg, oTig
povadec enefepyaoiac kal oTa anueia nwinong Touv
Kpéatog, kabwg kai oToug Xwpoug palixrg eotiaong
al\d kai Kata TV OIKIaKT) MPOEToIpadia Tou paynTou
(Boyen et al. 2008). Era, pia and T pEYAAUTEPEC Npo-
KAnoei gival n oxediaon Kai n epappoyr) npoypap-
patwv emrripnong xai eAéyyou. MNa va vhonoin8oiv
QuTa Ta npoypappara, anapairnn npolinoBeon eivar
1 YVWOr) NG oxEoNE Tw mapayovTwy KivBUvVou e Ty
EUQAVION Twv OaApOVEAADOEWY, aAAG Kai N katavarn-
0N TG SUVAHIKAC TWV HOAUVOEWV TWV XOIPOTPOPIKWY
povabwv mov mpopnBedouv Ta ogayeia.

Ta Salmonella spp. eloayovral otov Eeviotri-xoipo
xupiwe Sia péow g memmikrg obow, we anotéAeoua
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- v iadoor| Tou avapeca aToug ¥oipoug Kal

- TV IKaveTnTa empiwong kai nokhamagiagpou Tou .

ot xaBe {wo Eeywprord.

O apiBudg Twv SUVATIKWY TINyWY HOAUVONC Hiag
extpo@nc pe Salmonella spp. givar oxebov ateheiw-
10¢. Evag peyahog apiBpog CUVTEAETWY, TIOU EXOUV
peketnBei oe embnpioloyikéc Epeuved, nepthapBavo-
VTQl OF QUTOUC TOUG TIaPAYOVTES, ONWG: 0 TUTIOE TNE
{wotpogrc, n XPAon avTIPIOTIKWY, Ol GUYXPOVES Aot-
pwéeig, o péyebog Tou {wikol kepahaiou, oL TPAKTI-
KEC UyIEIVIG, 0 TUMOG Tou Sanédou, n enagr) Twv Xoi-
puwy, 0 apiBpdc Twv ipopnBeuTty xoipwy, N napoucia
TPWKTIKWY, N mepiobog mayuvong K.a.

0 Stegea et al (2001) OUVOYIOE TOUC TIAPAYOVTEG KIV-
&uvou we e€ng (Mivakag 1):

1. O1 KAEIOTEC EKTPOPEC, O1 OTIOIEG ExOuV TNV EAGYI-
otn Suvar) ena@n pe EEWTEPIKOUE NAPAYOVTES,
napouvoia{ouv HEWHEVD KivBUVo El0aywync Twv
Salmonella spp. péow Twy {wwv, Twv avBpwnwv
KQl TWY QUTIKEIPEVWV.

2. H perakivnon kai n avapeign {wwv avfave my
Siaomopa twv Salmonella spp. 0TIC HOAUOHEVEQ
EKTPOYEC.

3.To ovotnua Siatpogr|c oxeTileTal pe Tov EMTIO-
Aaop6 Twv Salmonella spp. H ayopaopévn Enpa
TPOPR OE HOPQP CUHTAKTWY QuEAvel TNV ouxvo-
nTa anopdvwang Twv Salmonella spp.oTig pohu-
OUEVEG EKTPOQEG.

4. H auénor Tou peyEBOUC TG EKTRPOPNG QUEAVE Tov
emnohaopo Twv Salmonella spp.

5.Ta Suaywpiomika peta Twv KeMWy, o TUTIOE Tow
SanéSou kat o1 iadikaoieg kabapiopou-e§uyiavong
oyetilovtai Tnv napougia twv Salmonella spp.

6. H xopriynon avtifiotikiv (oupmepthapBavopéviv
kai Twv aufnuikwy napayoviwv) ouvaEETal e TV
ouyvotnTa Egpaviong Twv Salmonella spp.

MAPATONTEZ TOY KAGOPIZOYN
THN EEYTIANZH TON MONAAQN

‘Otav avagepopacte oTo Bépa eAéyyou e Salmonella
oTnV napaywyr xoipou, Sev UNAPXEL XPUOOE Kavovac
Kabe yoipopovada napouaialel ta Sikd g 1biaitepa
npofAinuata. Aapfavoviag un’ oynv 611 0 HIKpoopya-
viopdc gival "maviayou napdv” ato nepiBalhov kai Ti
unopei va e10éABEI OE OTOI0SHMOTE GNHEI0 TN TPO-
@IK¢ aAuaidag, oUPTEPaIVOUKE 6TL Eival TTPAKTIKG
abivato va EMTUYoUKE Kal va Siatnpriooupe unde-

VIO emnohaopo & cAokAnpn Tnv ahuoiba napayw-
YAG Xolpiv, Ev ToUTalg, Elval EQIKTT Hia MOTOnol-
nuévn Sadikaoia napaywyrg OV va IKAVOTIOIE Tiq
anartfoeg Twv KaTavahuTwy CYETIKA HE TV TIapou-
ola Tne Salmonella ota xoipiva poidvta. Ma 1o Adyo
auTo, £xouv pehetnBei TOAEC oTpaTNYIKEG PEIWONG
Tou enimohacpol Tou pikpoopyaviapol, kabwe kal
TIOAAG TIEICTIKG Oevapia BeATiwong TG ao@aheiag
TwV TPOQIpWY, avagopika pe autév. Oha Ta mapa-
néavw katahfyouv OTO CUNTIEPATUa: QNOTEAEONATE-
KOG ENEyYOC TToU o8nYEl OE IxavonoinTIk HEiwoTn g
Tiapousiag Tou HIKPOOPYavIoHoU OTO TEAKO TIPOioy,
anarvei Tn cuppetoxr OAGKANpNG TG ahuoidag napa-
ywync nepthapBavovrag ouviuacpo HETPWY ano
v xolpopovada péxpt To Tpantll Tou KaTavahwtr
(Lammerding and Fazil 2000).

To 1980 0 WHO Siatimwoe TPEIC YPaUUES apuvag
gvavTia ata Salmonelia spp., 01 OTTOIEC AKOHA Kl OTjHE-
pQ CUVICTOUV I0XUPEG TTPATNYIKEG TIPOOEYYIONG OV
apBiuvon Tou kivduvou (WHO 1980):

1. H niptotn npooéyyiom EMKEVIPWVETAl OTOV EAEYXO
¢ Salmonella ota napaywyiké {wa (pre-harvest
control).

2. H 6eutepn npootyyion avagépetal otn Bektiw-
an ¢ vyiewric kata tn diadikacia TG oayrg
xai kata v nepetaipw enefepyaaia Tou kpéa-
1o¢ (harvest control).

3. H Tpitn npooéyyion oToxeVE oTnV TEAIKT TTapa-
OKevr| TOU TPOYIHOY, HECw TNG ExaibeuongTng
Blopnxaviag TPogipwy Kal Twv KaTavaAwTwy oxE-
Tika pe Tic opBEG mpakTikég uyiEvrg (post-harvest
control).

H napolica avaoKOnnarn EMyKEVTPWVETal 0Ta PETPa

eNEyyou kai TpéAnYng mou pmopouv va AngBolv oe
eninedo extpoPric.

‘EAgyx0( 0TV eKTpo@r (pre- harvest control)
CimpoonéBetec Ehéyxou Twy Salmonella spp. oTi xot-
popovadec mpénet va eival ouvSLAoHOS TTPATNYIKWY
pEiWONG Tou KivSlvou Eloaywync, HETagopac kai dia-
onopac otnv povada, aAd kai Tautoxpova avgnong
ng avtiotaong Twv {Wwv aTov HIKpoopyaviapo. O
#\eyx0C 0€ QUTO To onpeio prropei va anoterécel faar-
K0 pépog Twv OhokAnpwpévwv Tuatnpdtwy Ekéyyou
Moiétnrag Twv xoipvav (Integrated Quality Control-
IQC Systems). O TEMKGG OKONOG QUTWY TWV TIPOYpap-
. patwv Sev eival n e€aMeyn Twv Salmonella spp.. O
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Mivaxag 2: Mia obvoyn yia rov hgyxo ¢ Salmonella (MAFF 2000)
Inpeio eAéyyou Anoguyi £10650u ‘Ereyyog ¢ edamiwang
Xowpopovada Ma Tig veooUOTaTES povadec-paxpd KaBapiétryra kai taln
and aheg yoipopovades (kupiwd Zuywr) anohipavon
Zuyvri kaBapidmra-anoldpavon kai 1aén  Napog GUvatoTTTwy aTopIKAC UYEVTC
NepipeTpixde ppaxTng
Napoyn SuvatoTiTwy aTopIKAC UYIEVAC
No&doutpa
Zwiké xegahato Eroaywyr) npoypapparog EAEyyou Twv Egapuoyr Tou guotriuatog Allin All-out
wy Salmonella spp. Aaypopds opasuv
Epapuoyr Tou ovotriparoc Allin All-out Anopdvwan dppwaotuwv {Dwv/
poducpévy opaduv
Ayopa {wwv anéd afiomatn rmyr
Anopdvwan Twy veoetoayBévrwy (b
. @udatn Twv polywv epyaciag oe exbikd kripio
ot exdixd Ktipio Taxtd nhboo kar anoAbpavor)
Taxrixd nhdayo kat anokipavon TWV poUNLV Epyaiog
Tuv polywv epyaciag
Bheyyos emBhaPuv {wy  Anoreheopanxé npdypagia EAEyyou EmpPefalwan tri¢ anotesopankaTTa
TWV EAEYYWV.
Emoximeg Tepiopiopoe aioepopevy Napoyr kaBapnc MPOTTATEUTIKAC GTOAMC
' BifAio emoxemTiv |
Napoyr kaBapric npootateuTikig oTakic
Zwotpogn AGiomon mmyr/eheypév yn Salmonella  EAeyyoq yia onpddia empshuvang
Aogaiic-xkafapr| anobrxeuon paxpid Breyxog yia Trv aopdhea Twv anofnkisy
and Toug Xolpoug
Avapeaifn/napaaxeur {wotpopdv parpid
and Toug yolpoug
Nepd Aamiko biktuo f eheyptvn mmyr Eheyyoq, yia onpabio empohuvang
Kheiatd ovarmpa Gbpevarc ,
Zunxd andfinra Npooexnixr anoppun pakpid Anofirievon Twy anofiqruy |
ané My KTPopr Touhdnotov yia 4 efGopabec i
Mavoprn e KOnpou 0& kKaAMEPYTIOIRES
EXTGOELC, alM Oyt KOVTA oTn ouyxobn
Efonhiopog Anoguyn Saveiopou efonhicpol KaBapiopoq perali Tuv Topéwy Tne
Taxtixdc xaBapiopdc km anokbpavan EKTPOPAC
Taxmiké KaBoptopos kai anoAlpaven

oTOX0¢ £ival va EPNOSIO0OVLE TOV HIKPOOPYAVIOUO va
eioayBel oTic exTpo@éc nou epodialouv TV TPOYIKT
a\uoiba (Blaha 2000). Eva tévoio IQC aUotnpa npé-
el va nepthapfaver

Bioaogaheia

*Ta pétpa nov hapfidvoval yia Ty TPOoTacia evog
PioAoyixou ouoTrpartog and v npooBolr ev duvd-
HE naBoyovv HIKPOOPYaVIOUWY, 0! ONoIoL PNopEi
va pewoouv 1o eninedo g vyeiag Tou avBpuwnou
xat Twv {wwy” (Hardy 2002).

O1 extpogéc Sev elval kKhawgtd ovotipata, alhd uno-

véou {wixov kepahaiov, pe apedo kivbuvo v eoayw-
Y| K1 TNV {ETAPOPE TOU PIKPOOPYAVIOHOU OTIC XOIPC-
povabec. Na mohAég yoipopavadeg o ﬂmaE e opt
{ovniag peradoan ¢ uoAuvong anotehel "Lugigeo
£pyo”. H froaogakea nailer kabopioniko poio otn
Guabikacia ehiyyou. Zexvivrag ano 1o {wikd Kepa-
Aaio, 0 oTayo¢ npénet va sivar 1y avalrirnon Jowy kal
{wotpopwv and npopnBeutéc Twy onoiwv To ninedo
Salmonella eivar yvwaoTd, kat eival gite undevikd, eite
mohd yapnho (Blanchard and Burch 2008). H Statpo-
r) Twv yolpwv pe {wotpogéc eAevBepeg Salmonella
pnopel va o8nyrioel of pelwon Tou EMMoAGopROU TNE

BaMovrar ouvexus otnv awwaywyr] {wotpopdiv kai + katd 10-20% of Kpatn-Méin pe udnié emmolaopd,
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ka1 katd 60-70% ae Kpatn-Méhn pe yapnho emnola-
apo (Glll and Bryant 1993), Enmpéobeta, o apiBpog
wv npopnBeutuv npénel va neplopileral o1o Gy
cto Suvard (<3) (Lo Fo Wong et al. 2002). Ta pérpa
eAeyxou (Mivaxag 2) nephapPavouv v alhayri pou-
ylopol kai umodnpaTwy anod Toug EMOKENTEG nodo-
Acutpa evepywy amoupavtikwv £§w and toug Baka-
HOUG EKTPOOAL MEPIOPIOPO OTNY EICOO0 EMOKENTGV
Kai oxNEAaTWY, Mpoypappata puoKToviag, anevio-
pWong kai ehéyxou aypiov {Wwv kal vy, kaBwg
KQI TV anopdxpuvon Twv Katoikidwy {owv (yateg-
okUAol) and Toug Balapoug extpopnic (Wray 2001).
Emmniéov, emPBarierai n unapén Yniv diaxwpiopa-
Twv peralo Twv KeAby, N ARyn pétpwy Siaxeipnang
Twv appwoTwv (WY Kai f Mapoxr EUKOAWY UYIEWVTIC
TOU NPOCWIKOU, ATIWE UYIEIOVOMIKES EYKATAOTATEIS
Y10 TO MAUOILO TWV XEPIWV Kal TV aAAayr) pouxiopou
ka1 vnobnudrwy (Lo Fo Wong et al. 2002). To péyeBog
NG EXTPOPAC, aAAd xat i TuxkveTnTa Tou {WIXOU KEQPa-
Aaiou piag mepoxTic emnpealou apvnTika 1o eninedo
piag extpopric ata Salmonella spp. mBavig npodia-
Bévovtag Tnv H1a0MoPA TOU PIKPCOPYAVIORON EVTOC
kat peradld Twv xopopovadwy (Wray 2001). Baoxr
npoinobean emruxiag TnG VAOTIGINONE TWV AVWTE-
pw, eival n exnaibeuon Tov TPOSWMIKOU OTNV KaTo-
vonon twv pétpwy ¢ Bloaywahsiag, n onoia npoota-
TEULL TV EXTPOQT) TOOO and v efwrepixr) Eicodo Twy
natoyovwy pIKpoopyaviopwy, 600 Koi ano Ty eow-
TEPIKN HIOGTIOPA EVTOE TN EXTPOPIS.

Tehikd, n Proacgaksia evioxue Ty anobotikdnTa
Twv {bwv (BeAtiwan Te npeprioiac avknong Bapoug
Kai Tou AMT), EAQYICTOTOIE TNV EPEVION VOTOU, PEI-
Wver T Handaveg IaTPOPAPPAKEUTIXTC EpiBang kat
yevika BeAnwvea v Saopdakion nodTnTag oTn ypap-
Hn TIapaywyng xopwviav, Oy pove o 6TL agopd Ta
Salmonella spp., ahAd kat @Ahoug onpavTikolg nabo-
yovoug pikpoopyaviopoug (Anon 2006).

Zoomua “6Aha péoa-6Aa E{w”
(All-in All-out systems-AIAOI)

To OVOTNHA QUTO PITOPEI Va PNV QNOTPEYPE TNV EL00-
Ywyr] TNC HOAUVONC OTnv EXTPo@r, alAad gival ikavo
va epnobioer v Staotaupovpevn poiuvon peta-
£0 Twv extpe@opevwy opaSwy, Ayw Tou 6T SiEuko-
AUvel va yivETal amoTeEAEOPaTIKOTEPa O KaBapiopog
KOl N anoAUpaveon, To onoia anoteAoldy anpavti-

KOUC napayovteg EAéyyou e vooow (Lo FoWong et -~
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. al 2004). Eivai yevika napadextod OT1, 01 0IpOpova-

6e¢ Ba npénei va egapudlovv T moimikr Tou "oAa
péaa-Oha ¢€w”-AlAOD, kol napalinia enapkr| kabapi-
OO Kal anoAURAVOT) HETE TNV EKKEVWOT) TOU keAoU
{Somyanontanagul et al 2008).

Tomog {wotpogric

H napabeon e {woTpopric pe Tr poper oupnr-
KTWV EXEl OUCYETIOTEL HE peyahutepn anodotikdnra
(Eisemannand and Argenzio 1999), ahha napdhinAa
pe aufnuévo kivluvo pohuvong pe Salmonella oe oxé-
on pe v uypr] (Beloeil et al. 2004, Lo Fo Wong et al
2004). H efuyiavor) ¢ anartei 1 Beppixn) encfepyacia
atoug 85°C yia TouAaYI0TO 4 AENTA, £V TO TOOOCTO
vypaciag npénel va gival 14,5-15%. H peydhn nieto-
Yn@ia Twv epyootaciwv napaywyris {wotpogiv abu-
vaTei va evapuoviaTel pe auTéc Tig cuvBrikec. AXAG kai
ot nepimwon nou minpotvrar auta Ta edopéva,
o kivbuvoc Tnc empdluvong napapeve (Doyle 2007).
la 1o Adyo autd, Ta TeAevTaia xpovia, napatnpeital
avénuévo evSiapépov yia “guaikic peBddoud™ nou
avaotéhouv v Siadoan twv naboydvwv Baxtnpr-
Siwv ote napaywyxd {ba. Epnopxd oxevaopaTa nou
nepiéxouv Slagopenkd eibn opyavikwy offwv gaive-
1at va BeAtiwvouv Ox1 HOVO Tn) HETATREYHHOTNTA TNE
{wotpogric xai Ty avantuén twv {Wwv, ahha emiong
ehéyyouv T Siaomiopa Twv naBoydvwv pikpoopyavi-
opwv, omwc éxei Seiler n xprion Toug oTnV MINvoTpo-
@ia (Van Immerseel et al. 2004).

Eroy, o mepimrwon nou ny Salmonella givat napouoa
oMy EXTPOQR], WC HEco EAEYoU r Tpomog apEpfaonc
uropei va ypnowonotrBel kanoa popgry ofuvonoin-
oINS TPOPAE fl Tou nocipou Bdatog (2 mi piyparog
oféwv/l vepov) (Somyanontanaqgul et al. 2008). H ofu-
vonoinarn e Tpogiic EMTUYXAVETaL pE TV Npoabri-
KN opyavikwv oféwv 1| opou yahaxtog (Lo Fo Wong
et al 2002). lNpayuan, o Creus et al, (2005) ébafs ém
Hia Siatpopr| nou nepiehdpPave 0,4% yahaxnikg kai
0,4% puppnyxiko ofU PEWVE onpavTika Tnv opoben-
xomnTa Twv {Wwv ot Salmonella spp. 0e oyéon pE pia
Giarpogi xwpic npooBera. Eniong napatnprinke 6n
n npoofrikn 10% &npou noitol {axapoteuTthuw pel-
wve TNV Napoucia Twv opoBetikwv {wwv kai Spou-
OF EVEPYETIKG OTRV AEIToUpyia TOU yaoTpevIEpIKoD
OUOTHHATOC, EVG 1) NAPABESN EVOIPWATOC OV MEPI-
€iXE XOUNAES OUYKEVTPWOEIC Pacikiv ovonby (appwvi-
ac, Baowav apvotéwy, Broyeviv apviov) abénaoe v
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AerToupyia Twv pnxaviop@y apuvag ot Tétoio fabuo,
wote va efacalifeTal apKETH POCTACIA OTIC HOADV-
oeic and Satmonella (Zheng et al 2007). H napaBeon
xovtpoaheopiévou yeopatos (péyeBog 903 pm évavti
639 pm) extog and v nTwor Tou pH nou npokalei
oTo oTopaxt, Adyw TG avamrulne ofeoyakaktikuy
Baktnpiwv (Hedemann et al. 2005), kaBuotepei kat
v Siobo TE TPOPriC anod 10 OTOUAX! OO EVTEPO, e
anoréheopa o1 naboydvor Hikpoopyaviopoi va épxo-
VTGl OE ENAQI| JE TO YAOTPIKG UYPO YIa PEYOAUTEPO
xpovikd Sidotnpa Kai va eivar avikavor mhéov va npo-
rxahéoouv PAGPn oto Evrepo (Somyanontanagul et
al. 2008, Smith 2003). Etoi, ahAayéc atn Hop@r| TG
{worpognc (yebpa-yovipoakeoptvn évavt cupnii-
KTwv) 1} OTIg TMYES NPOEAEUOTS (MapaoKEUaopEvn)
oV extpo@r évavTi g Piopnxavonoinuévng) eivas
Suvard va pewwoouwy Tov emmolaaiio Twy Salmoneila
spp. (Anon. 2011).

AVIQYWVIOTIKOG QITOKAEITHOC

0 avIaywvioTIKOG anokAEIOHOC EXEl Xpnoponon-
Bei pe enrruyia yia Tov EAeyyo Twv Salmonella spp.
otV nmyvotpogia. Opw, Benika anoteAéopara and
TN XPrion KAAMEPYIWY QVTaYWVIOTIKOU ariokAEiopos
(mx. npoPiotika) éxouv avagepBei kai oTn X0IPOTPO-
pia. O prYavioHo! KATAOTOM]C HECW TWVY OTIOIWY 1)
pualohoyIKr EVIEPIKT| pikpoyAwpiba avaoTtélhel Tov
anowicpd kat Tov nodanieoiaous g Salmonella
nepthapfavouv:

1N Snoupyia duopevoig nepiPAAROVTOL yia TN

Salmonella

« TOV QVTAYWVIOO Twv BpEmmixtv ouciiv

« YOV avTayWwviopd Twv Béoewv unodoxrig kai

- Tnv mapaywyn petafoliv opoiwy pe aviifi-

onka

H evowpdrwon opyavikv offwv otn {wotpog,
nou npoavapLpBrike, Exer autr T Spaon (Schneitz
and Mead 2000). QoT600, 0l NEPIOPITREVES HEXP!
ofjuepa, Pifhioypagixéc avagpopeg deiyvouv oTin
XPrion TOU aVIGYWWIOTIKOU anokAEiopou npéel va
apxiler o mohd veapr nAikia (T MPATEC WPEC TNE
{wnic), yia va éxet EvepyeTikr] Spaon xai 611 TO OPE-
MOC NG APOPA KUPIWE TTOV NEPIOPIOHE TTE HOAUV-

ong napd otny mAren mpGAnyn and tov HIKpoopya-

viopd (Wales et al 2011),

Epfohiaopog

0 gpBohaoudc évavti nadoyoviav HIKPOOPYOVIOUGIV
0 onolog oToxevEl atnv npdAnwn Snutoupyiag {wwy-
popéwv, Emuyyavetal oAl SuckohdTepa oe oxéon
HE exgivov nou ancfAéne ornv npoAnyn exbriiwang
NG vOooU. AUTO OQEINETOL OTD OTI, OTN QUYKEKPIE-
VN NEPITTWON anameital Ot HOVO n EyKaTacTaon me
TONIKIG avoooanokpiong n onoia Ba epmobioe: Tov
anolkiopo Tou Bhevvoyovou, akhd eniong cnarteitain
peiwan 1 n e£aAenPn TNE MEPOUGIag TOU UIKPOOpYaVI-
aHo0 of eMMESo eKTpOPNE, yia TNV anoguyr Twy &ia-
ataupolpsvuv HoAOVOEWY OTO opayEio (Meeusen et
al 2007). Emnpoobeta, éva teToio epfdiio Ba npene
Va ENGYE TNV NPOKANDT] MIGC XUHIKAC QvogoanoKpt-
ong, n onoia va eivail eUkoia Saxpitri and exeivn nou
npokaAeita 0F nepimwan poAuvoew and Saimonella
{Haesebrouck et al. 2004).

NMpog 1o napdv Ta {wvrava spuPora Bewpeital o1l
napéyouv kahUTEpn Mpogtadia ota Saimonella spp. ot
axton peta adpavonoinuéva, mBavov Adyw Tng peya-
AUTERNC KUTTAPIKAG QVogoandkpiong Kal Tng napa-

« ywyngng lgA (Meeusen et al 2007, Haesebrouck et al.

2004). Nap'6ha autd, Kahd TEKUNPIWHEVES HEAETEC, TTOU
va anodeixviouv EekdBapa my anoteAeopankdtnia
Tou guPoliaopod, Sev undpyouv (Denagamage et al
2007). Ta {wvrava ehaTtwpévng Aoipoydvou Sivapng
eupohi, yopnyoUpeva ano To 0Topa, Bewpeita o
EVEPYOTIOWOUV TNV KUTTGRIKT Qvoaia évavTl Twy 0potu-
mwv mou mapovoialou eéadikevon Eeviaon. Qotoco,
yia Toug unidAoinoug opatunoud Ta idia epfdhia pai-
veta va eival hiydtepo anoteAeopaticd. MeAetn oty
onoia xpnoonoiénkav oTic xoipopunTépes adpavo-
nonuéva gpPola “efeibikeupéva” yia TV CUYKERP:-
uévn extpogr, édee on ota yoipidia ry anofolr Tou
HIXPOOPYaVIOUOU PE Ta kdnpava pawdnke onpavti-
K& (Roesler et al 2006). Exet unootnpixtei 611 Sicotau-
polpEvn avooia peTadl Twv opoTunwy 6&v cuppai-
veL (Ja1600, Bpébnke oni n xprion {wvtavoy gpfoliou
yia Tov opotuno Salmanella Choleraesuis, odriynoe or
OTHAVTIK HEION TOL NoseoToU Twy opoBETKwy aTn
Salmonella {inwv (Maes et al 2001). ©ewpnTika o gpfio:-
Maopdc pmopei va mpayuatonomnBei o€ onoodnnote
oradio e avanmung Twv xoipuy, nepihapfdvoviag
Ta yahouyoupeva yopibia fi Ta naxuvopeve, akrd yia
olovopkoug Aoyoud, avapipetar oTa (e avanapa-
YWNC ka1 Bi0IKG OTIC XOIPOUNTEPEC.

Ané v aAn mAeupa, Aapfavoviag un oyin To xaun-
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A6 nepIBuipto xEPSOUS THS XOIPOTPOPIag 0 GuaTnpa- «
nx6¢ epPohiaopog Sev anotehei ibialtepa oiKovoKa
OUPQEPOUDA TIOAITIKT, POV TO KOOTOC TOU UTIOAOYILE-
1aiata $0.85/xoipo (Miller et al. 2005). Map’ 6ha autd,
n kafié pwon Tov epfokiaopol OTIC aVaNapaywyIKEC
QYEAEC, yia Hia Opopévn xpovikr nepiodo, oe ouvdu-
Qouo KE Ta katalinha pérpa Ploageakeiag Kai Tig
avtioToixe Taxukéc Siaxeipnong, unopei va oupBai-
AEL QNOYQUIOTIKG OTN WEIWOT| TOU EMMOAQOHOD TwV
Salmonella spp.oToUC ayUVOEVOULE, XOipoue

Métpa katd tn yahouvyia

H efaopahion Mjyng npwioyahaxTtog (nadnikr avo-
oia) e T EQappoYT NapepPacEwy xatd Ty nepiobo
¢ yahouyiag onwe ) e§l00pponnon TWY TOKETOONE-
Swy, n anopdrpuvan Twy abivapwv youpibiwv kar exei-
vwv nou napovoialouv kaBuatépnon oty avamruln,
n 8éppavon kai n Sieukdhuven Tou Bnhagpod, propei
va ewoe Tnv mibavaa Snuioupyiag {bwv gopt-
wv. TG00, N NPOOTATEUTIK EMGPaon TN¢ HNTPIKAC
naBnrikr¢ avociag ennpealeral and Ty yohakiona-
PAYWYIK (KAVOTNTG TNE XOPOUNTEPAS, ano To evdr
agipov TNE yia Ta xoipidia (xakr PnTpikr) oUUTERKpO-
pd} karand Tov Pabud EykaracTaong e vooou oty
avarapaywyikt) ayein (Wales et al 2011).

Ano 6ha 1o avwtépw yiverar §exabapo, 6T kabe
napépfaon o€ eninebo extpogric Ba npéne va eivan
npooapuocpévn kal va Taipialel onig 1SarrepdTn-
1é¢ ¢ Mepovwpéva Kat anoomaopatika pétpa Sev
ENQPKOUV VIO VA AnOpaxkpivouV 1 Kal va HEKJOoUY
v eloaywyr xai TV napoudia Twy Salmonella spp.
oE pia yoipopovada. Na 1o Aoyo autd ouvigtatain
0PYAVWON TaKTIKWY EAEYXwWY Kal NapeuBacewy mou
va faoifovral oo ouvSUAOPG TPAKTIKWV Kal OIKOVO-
HIKG etV pétpwv. Miag kai kaBe xoipopovada €xe
1a Sika g adivapa onpEia, 600V apopa TNV El0ayw-
yn kai Siaboon Twy Salmonelia spp., &v ouviotara
n emBoin otaBepiv napepfacewy. Le npwtn paon
pia mpooéyyion, Spoia pe 1o HACCP, pe kaBopiopéva
6pta, 6riov kaBe povaba Ba pnopel va emkevipwie
o aduvapiee TG Eival TEIOCOTEPO "OIKOVOUIKO-
anoTEAEGHATIKA” KAl IKavT) va ENITUYEL HEYAAUTEPO
eninedo acpakeiag,

ZYMMNEPAZMATA

Ta pérpa now avagépBnkav yia Ty pEiwon Tou ent-
nohaopov Twv Salmonella spp. moikihouv kai n Epap-
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poyr Tou kaBevog Eexwpiotd e€apratar ano To fab-
146 Slaonopac Tou HIKpooyaviopdy, aAMA kal and Ta
xivitpa nou Ba SeBolv yia v egappoyr Tous. Ta
pETPa KOt O NAPERBATEIS PoPolv Va EPAPUOTTOUV
oty extpor] (pro-harvest), oto ogayeio (harvest)
fi kakitepa napainha. Qotéoo, £xel avayvwpotel
o711, 0 Eheyyog Twv Salmonella spp. o eninedo extpo-
oric éxe 1biaitepn onpaoia, agou obnyel oe peiwan
10U EIOERYOHEVOU pikpofiakoy gopTiou 0To opayeio
K0l GUVEN X OF aLENOT) TNG ANOTEAEOUATIKGTATAC TwV
pérpwv eAtyxou nov AapPavovrar exel. Ixnv npay-
patikdTnTa, n epneipia Tov Savélxou npoypaupa-
Toc ermRpnong kai EAéyyxou £6eike 611 0 ouvbuaapde
Twy PETpWY EXTPOPRC Kal opayeiou ival kpiowog yia
NV GNOTEAECHATIKT PEIWON TNE CUXVOTNTAC EHQAVI-
on¢ g Salmonella (Wegener 2010).

fia Tv avamTuén anoteAeopanKGV Napeufacewy
Kal pETpwy eEAEyyou OE eninedo eXTpOGAC anarteital
TPWTAPKIKA N GVayVWELON TWY KUPIGTEPWLV Napayo-
vIwy KivSivou, npdypa apketd SUOKOAD Adyw g
nolunhokdtnrac e Suvapkng e Salmenella otoug
nAnBuopoug Tou yoipou. Zuvenwg kal 0 EAEYYOC ¢
Salmonella oe eninedo extpo@ric napayévet Suoxo-
\oc, anotehwvTag pia guvexri npdkAner otnv nayxo-
ayia Projnyavia Tou yoipou. Me Baor ta dedopéva nou
EYOUHE péxpt oYU Ta MpaypajUaTa EAEYXOU TNC
Salmonella 8a npéne va BaoioTodv Kupiw GE auotr-
pa pérpa Poaogditiag (Sivovrac ibiaitepn ppacn
oo eninebo pudAuvong ¢ {wotpo@ric) Kai UVIEIVIG
me yoipopovabod. BéBaa, n EQapuoyn autiv Twy
npoypappdrwy Ba eivar adivarn Sixwe v karal-
ANAN eXTTaiBELON TWV XOIPOTPOPWY.

Oa npére va onpeiwdel o1, 6Aa Ta OIKOVOLIXG PovTE-
Aa riou anofAérouy pdvo oTn pEiwon Tou Emmoka-
ool Twy Salmonella spp., 6ev embpolv onpavrika
oy avgnon e anodonkGTnTac Twy {wwv Kal ouve-
NG 0 Tapaywyos Sev £xEI AUETO OIKOVORIKG GEhOC.
Méxp: oripepa oty ypapipr napaywyric xolpou bev
unapyer ovotnpa eAéyxou Twv Salmonella spp. kai
Siapoponoinon TS TN nwAneng ue faon Tv em-
HEAUVON Tou MPOIOVTOC HE auTa. Zuvenie Sev unép-
YE1 GUECO KIVIJTPO OTOV NAPAywyd Yia TV pEiwan Tou
emnohacpoy Tou pxpoopyaviopol. EEaAou, kabug
01 NEPIOOOTEPES POAUVOE pe Salmonella eival uno-
KAIVIKEC, O napaywyog aoBaverar i S¢ 8a amoxopi-
ot képboc and v npoonabaa peiwong me. NoTdoo,
UNapYoLY EPPEDA KIVITPA YIa TV HEIWON TOU EMmo-
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Aaopou Twv Salmonelia spp., Onwe To au§nuévo evbi- '

QREPOV VIO TV ACPAAEID TWV TPOQILWY KaI 1 avaykn
Napaywyns aviayWvioTikg WXupuy npoioviwy otny
nayxéopta ayopd. H TEAEUTaia NapaUETPOC anoKTa
WSiaitepn onpadia orjpepa, TTou Adyw THE apoLoag
OIOVOHIKAC KaTaaTaong, o karavahwtic Ea otpapel
TTO XOIpIvO KPEGG, WG WA OIKOVOIKATEPR ADON OF
oxton He TO pooxapiow kpéag. Ta napanavw (nTr-
para Bérouv vEEC TPOKANOEIC yia Tr} Biopnxavia xoipi-
vou kpéatog, unoypappilovrag T gnoudaidTnTa g
napaywyrig MpoiovIwy LYPnArc NOITNTAC LE TO Xaun-
Atepo Suvatd kéoTog. Autd npounoBéter Trv epap-
HOYH QNIOTEAECHATIKWY TPOYPAPHATWY EMTAPACTIC
nou 8a anoTeAécoVY AVandOTIasTo PEPOC aTNV aku-
oiSa mapaywyric Tou xoipou. Ba mpéner va onpewlEi,
4TI Y10 TV TIEPITMWON TWV XOIPopOVaSWY Nou napov-
aialouv PaKpOXPOVIa EMUGAUVOT) HE EVONUIKG OTEAE-
xn Salmonella xkai napadnia Sev epappdlovy cwoth
oxovoyikn Siayelprion, Ta napandvw evianka pétpa
\éyyou eival SUOXOAO va EQapLOTTOUY anoTehecpa-
TIKd, Ay TOU KGOTOUC TOUC KaI TWY aNANTiCEWV TOUG
ot epyaniko Suvapixd (Wales et al 2009). )

Kdanoia Kparn-Méhn ¢ EE, avayvwpilovrag 10 oi-
PO KOI TA NPOIOGVTA TOU WX NTyT} CAAUOVEAMITEWS TOU
avBpwnou, éxouv fi6n epapuoTE NpoypappaTa EALY-
you fi/ka1 emrripneng (mx. Aavia, Zoundia, Meppavia,
Béyio), eviw @Mha Oxt {n.y. Moproyahic, lomavia, faAkia,
Ex\aSa). QNotooo, eneibr] o1 avBplimvol kat ol OIKovo-
pixol mépot gival mepiopiopévor, ahha Toutéxpova ol
kivBuvol nou anetholy T Anuooia Yyeia npémei va
avTipeTwmotoly, anaeital n enavafiohdynon Twy
nipoypappaTwy eAfyyov, Wote va Ppedoly nepiocd-
TEPO "OIKoVOopIKo-amoteAeopatikéC” AUOEIC. H EmiTuyio
1wy Mpoypapudtay eéyxou Ba atnpiyTei oTo guve-
xn Stéhoyo emoTnpoviki kovéTnTag Bropnxaviag
Tou Xolpou, KpaTIKWV apxwv xai karavaAwtdv. Em-
nhéov, 8a npéne va SoBolv kiviipa oTov napaywyd
va EVIOXUOE KOt Ot va EyxaTaheiPel Ta pETpa EAEYYOU
kat npéAnwng Mia moAunapayovrikn HOAUVaT), Ormwe
givat r caApovéERhuon, anartei noAUTAEUPN TPOoEyyL-
o 1000 Eviec kat pevaky Twy yoipopovadwy, 600 Kai
ot eninedo yoipwv xai efapratal and my katafakdye-
v npoonafeia Twy epmAexopéviov kGOe oradiou. Me

- TOVTPONO autd Sev Ba SiaopahiaTel pdvo n aopdhsia

Tou TeAKoU Npoidvrog, ala Ba emmeuxBolv uynAote-
pa enineda noéTnTag ka1 unnpecidy, efotkovopnon
Sanaviv kai kaAitepn Béon otnv ayopd.
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Producing Salmonella-free pigs
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) Associate Professor, Laboratory of Microbiology and Infectious Diseases, School of Veterinary Medicine,
Aristotelian University, Thessaloniki 541 24, Greece
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Summary: Saimonella spp. is one of the most important zoonotic pathogens. Human and animal salmoneliosis
remain a serious global problem, because of the direct economic costs resulting from morbidity and mortality,
and, thus, considerable losses in other pig products. According to EFSA, pig meat may be responsible for 10 to
20% of all human cases of salmonellosis in the EU - with some differences between countries, Most important
are subdlinically infected pigs, which represent the most likely route for Salmonella entering the food chain.
They, also shed the organism into the environment, infecting pen mates maintaining the infection in a farm.
Thus, these animals should be targeted for successful control of infection. No single treatment or management
technique is perfect to fully control the existence of the microorganism, but there are a plenty of options to be
considered, many of which are a challenge to implemeht in practical implementation. Therefore, control plans
need to be reviewed and updated continuously. Moreover, producers should consider the most practical ways
of minimizing Salmonella entering their facilities through cost-effective and long-term interventions, adjusted
according to the weak points of their units. The pig industry realizing that reduction in Salmonella prevalence
has significant benefits for the whole of the production chain (producer, abattoir operator, retailer, consumer)
will strengthen confidence in pork meat, thus income. Undoubtedly, the attempt to maintain Salmonella control
programs is likely to be high and ongoing and will depend on the amount of effort and diligence required from
all the participants.

Keywords: Salmonella, pig, risk factars, control measures
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Abstract

The genus Salmonelia. a group of important zoonotic pathogens. is having global economic and political importance. Its
main political importance results from the pathogenicity of many of its serovars for man. Serovars Salmonella Enteritidis
and Salmonella Typlumurium are currently the most frequently associated to foodborne infections. but they are not the
only ones. Animal food products contaminated from subclinically mfected animals are a nsk to consumers. In border free
markets. an example is the EU. these consumers at risk are international. This is why. economic competition could use the
risk of consumer infection either to restrict or promote free border trade in animals and their products. Such use of public
health threats increases dunng economic recessions in nations economically weak to effectively enforce surveillance. In free
trade conditions. those unable to pay the costs of pathogen control are unable to effectively implement agreed regulations.
centrally decided, but leaving their enforcement to individual states. Free trade of animal food products depends largely
on the promotion of safety, included in “quality,” when traders target foreign markets. They will overtake eventually the
markets of those ineffectively implementing agreed safety regulations, if their offered prices are also attractive for recession
hit consumers. Nations unable to effectively enforce safety regulations become disadvantaged partners unequally competing
with producers of economically robust states when it comes to public health. Thus, surveillance and control of pathogens
like Salmonella are not only quantitative. They are also political issues upon which states base national trade decisions.
Hence, the quantitative calculation of costs incuming from surveillance and control of animal salmonelloses. should not
only include the cost for public health protection. but also the long term international economic and political costs for an
individual state. These qualitative and qualitative costs of man and animal Salmonella infections should be calculated
the light of free trade and open borders. Understandably. accurate calculation of the economic and political costs requires
knowledge of the many factors influencing nationally the quality and safety of pork products and internationally free trade.
Thus, how Salmonella pig infections affect commerce and public health across open borders depends on a state’s ability
to accurately calculate costs for the surveillance and control of animal salmonelloses in general, and pig infections as a
particular example.

Keywords: control, economic crisis, pig, Salmonelia, salmonellosis.

Introduction national health authorities a mean above US$1000 per
case [9,10]. Costs for treating human cases are the
actual incentives for some nations, such as Denmark,
Sweden, Germany. Belgium and others in under-
taking control measures, aiming at the reduction of

Salmonella spp., a pathogenic genus of
Enterobacteriaceae, have serovars causing from sub-
clinical to severe clinical infections 1n amimals and
typhoid fever and severe diarrhea in humans [1].

Foodborne Salmonella infections are equally import-
ant worldwide, similar to those of Campylobacter
spp.. and pork i1s one of the important sources of
pathogenic to man serovars [2,3]. Serovars Entenitidis
and Typhimurium have become the most prevalent,
replacing previously important serovars [3-5]. The
reported prevalence of Salmonella spp., although
varied among European Member States. implicates
pork meat as a potential risk to human health [6,7].
About 93.8 million cases of foodborne salmonello-
sis occur annually worldwide [8], costing the various

Copynight: The authors, This article is an open access article licensed
under the terms of the Creative Commons Attributin License (http://
creative commeons.org/licenses/by/2.0) which permits unrestricted
use, distribution and reproduction in any medium, provided the
work is properly cited.

Salmonella prevalence in their pig farms. They are
also states mspiring to intemationally promote as safe
their national products. Their programs have shown
that reductions in human Salmonella prevalence result
from reductions m various pomnts of food production
of ammal origin and poultry and pork meat are their
targets [6,7,11-13].

Such states, members of open border unions, have
mfluenced and will continue influencing the making
of uniformed regulations for food safety across bor-
ders and examples are various EU regulations [14-16]
for effective control pathogens such as Safmonella to
each member state, thus each state’s abihity to bear the
costs meurred [6,11-13]. Such programs are, suppose
easily adjusted to each country’s burden of disease.
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They emphasize the benefits to meat producers, if a
state can economically subsidize a national control
program [7]. However. if a state cannot for economic
reasons enforce such community regulations. perhaps
due to a recession, a nation’s food chain is exposed
to an unfair open border compefition on 1ssues of
safety. In a union such as the EU (and others to come),
where suppose reciprocity is the building block, mea-
sures for enforcing community regulations should be
incentives, centrally managed and financed, reward-
ing pig farmers for producing Salmonella free pork.
Otherwise, winners are big producers, national or
international, forcing smaller holdings to a final clos-
ing down by offering consumers good prices and safer
product. Safety food regulations are in free trade areas
supranational and based on punishments; rewards for
compliance are national choices. If a nation cannot
protect the interests of its food producing business,
others will dominate it, perhaps, with long-term polit-
ical consequences for the receiving economy. Thus,
the decision on the form and actual size of rewards to
regulated farmers 1s a political decision influenced by
economic and political interests. many of which are
passing national borders. In mternational commerce
condifions, economic recessions give space to imter-
national compeiitors able to absorb losses from lower
prices [17,18].

Therefore, for small economies, the national
final cost of inaction on food safety could be much
larger than the actual costs of action. For the protec-
tion of national interests, state authorities and pork
producers should aim for a consensus on safety avoid-
ing the long-term costs of state inaction. Availability
and accumulation of capital 1s not just an individual
responsibility, when it comes to national products,
upon which depends on the survival of a nation’s popu-
lation 1n times of expected turmoil and economuc nse-
curity [2,19-21]. They are a state priority if national
security is the objective of its politicians. However,
in the name of economic and political umty of cul-
turally and economically different states, such as in
the EU. food safety regulations could mcrease trading
gaps between partners. In such a union, the economic
inability to control animal pathogens mcreases trade
mnequality if recessions do not promote reciprocity for
market harmonization. Thus, lack of reciprocity is one
of the many reasons small econonues 1n large umons
should subsidize their food production to remain free
of important pathogens.

Reasons for Controlling Salmonella spp.
Infections in Pig Production

The impact of Salmenella spp. control on public
health, evidenced in many EU nations and elsewhere
by continuous epidemiological surveillance in man
and ammals [2,3.8.22]. 1s a paradigm on the benefits
gained when rewards are offered to farmers for produc-
g Salmonella free pork [23]. Salmonella prevalence
across a border free EU is influenced by freely traded

live pigs, pig meat and pork products, national con-
sumption habits and the type of a pig farm management
[24]. Consumption of undercooked pork and cross-con-
tamination of consumer products during processing
of pork products are high-nisk factors [25]. Thus. the
protection of public health depends on reliable rules
of monitoring and reporting animal Salmonella infec-
fions and retailing facilities contamination, but also the
undertaking of educational programs for mcreasing
the awareness of food workers and consumers on food
safety during food preparation [5,22.23].

The worldwide estimated human loss due to sal-
monellosis 15 about 155,000 deaths per year, in therr
majority children up to 4 years of age and mostly caused
by serovars Enteritidis and Typhimurium. In the EU. a
drop in confirmed human cases was observed the past
5 years of data collection. This reduction was greater
between 2008 and 2010, with a drop in confirmed
human cases from 131,468 to 99,020 and a further drop
after that [7.22]. Tlis apparent improvement in num-
bers 1s credited to regulation enforcement especially in
poultry. However, other reasons. such as the deepen-
ing of the worldwide economuc crists, could logically
mfluence notification rates from mdividual states. In
accumulative reports, small vanations are affected by
small anmual changes in the numbers reported from
individual states. Thus, the reported increases in noti-
fication rates from an estimated 21.5 cases to 22.2 per
100,000 people could not only be the result of regula-
tion [7,22,26-28]. It could also result from substantial
increases in true infections in individual nations.

Highest notification rates were reported from
the Czech Republic, Slovakia and Lithuamia (=70 per
100,000) and the lowest from Portugal, Greece and
Romania (<5 per 100,000) [7]. The last three countries
are among those hardest hit by the current economic
crisis and the ones reporting the highest hospitaliza-
tion rates (>85%) due to Salmonella infection. Higher
hospitalization rates in economucally weaker states
could result from a combination of reasons, including
consumption of unsafe (unregulated) food products.
Unfavorable economic conditions couldn’t but affect
enforcement of regulations (inability of testing) and of
incentives to producers for producing safe products.
Lower consumption suppresses pork prices, forcing
producers to relax quality control in various ways,
including cheaper feed stuffs and labor, lowering
cleaning and disinfection costs, keeping amimals for
longer periods of time in facilities, etc., thus increas-
ing the nsks to consumers.

A recession also affects the quality of health
care [29,30], thus, early detection and effective treatment
of mfected consumers, hospitalized only with the wors-
ening of their untreated or improperly treated infection.
Thus, higher hospitalization rates in states experienc-
mg economic hardship [7] show, perhaps, the negative
impact and the spiral effect of economic distresses on
the health of consumers, rather than a better state health
care system detecting and reporting hospitalized cases.
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On average, 45% of confirmed Salmonella cases
across EU were hospitalized in recent years having a
0.12-0.14% case-fatality [7,27]. The fatal cases are
difficult to treat infections, associated to immunocom-
promused individuals from other existing diseases.
or, perhaps, bad nutrition and stress from economic
hardships. Regardless, they are a socioeconomic bur-
den for economically hard-hit public health systems.
also having fo treat multi-resistant to antimicrobials
strains of Salmonella spp. deriving from carrier ani-
mals [31-33].

Regardless, however, of actual reductions m
reported confirmed cases, the pig remained an import-
ant contributor to human salmonellosis, responsible,
n some states, for up to 56% [34] of the confirmed
human cases, with an overall estimated contribution
between 10% and 20% [28]. Farmers relaxing control
measures during hard to face economic losses seek
affordable means for protecting their animals, among
which is treating amimal cases rather by removing
them from their herd. Thus, producing eventually
either resistant Salmonella strains or increasing the
number of subclinical carrier animals.

Subclimcally infected animals mamtain the
nmucroorganism on the farm. contammatng their
environment, infecting susceptible animals and con-
tamunating carcasses during slaughtering, eventually
passing virulent serovars to consumers. In addition.
subclinical infections cause reductions in expected
productvity from reduced feed conversion rates,
thus lower body weight. Body weight losses are
estimated by Damsh authorities to about 3 kg per
pig [35]. These losses are calculated with a seroprev-
alence below 10% observed only 1n nations enforcing
effective control programs [36.37]. In nations with-
out control programs or reluctantly enforcing them,
pig seroprevalence is higher, affecting productivity
and mereasing amimal treatment costs. The accumu-
lated costs of human cases and pig productivity losses
are estimated above €600 million for the EU trading
area, €90 million of which result from removing con-
taminated pig food products from the shelf [6]. The
public health estimated costs for EU are €86 million
per year or €600-800 per human reported case and ris-
ing [9.10.38]. Costs per human case occur from costs
investigating and treating cases, but also losses from
decreased worker productivity. These estimations are
calculated from reported notification rates, but the
ability of EU nations to fully investigate, thus accu-
rately record and report human cases depends on each
state’s ability to pay the costs. Are, therefore, notifi-
cation rates accurate? It remains to be systematically
mvestigated.

Thus, economic difficulties, which negatively
affect public health and farmers’ income, affect also
the investigation of Salmoneila serovar prevalence,
affecting knowledge accumulation on the distribution
of virulent serovars in individual nations and eventu-
ally the EU.

Serovars of Salmonella spp. infecting pigs and man

Salmonella spp. pathogenicity

Salmonella spp. are Gram-negative, faculta-
tive anaerobic, straight rods, with peritrichous fla-
gella. The genus. having more than 2,600 serovars,
1s divided into two species, Salmonella enterica (the
type species) and S. bongori. The previously known
subspecies of . enferica referred to as subspecies
I, 11, IIa, ITTb, IV and VI are now respectively named
S. enterica subsp. enterica, S. enterica subsp. sala-
mae. S. enterica subsp. arizonae, S. enterica subsp.
diarizonae, S. enterica subsp. hountanae and S. enter-
ica subsp. indica (subspecies VI). The majority of the
isolated serovars belong to subspecies enrerica, previ-
ously known as subspecies I [39].

The genus Sahmonella, recovered from most ver-
tebrates and many insects, 1s considered a “universal
pathogen” [40]. However, this term does not imply
that all of its serovars are particularly pathogenic for
their hosts. It rather means that members of the genus
have been 1solated from virtually all vertebrates and
most reptiles regardless of their virulence. In these
hosts, the pathogenicity of various Salmonella isolates
varies and 1ts expression depends on the ability of the
infecting serovar to adapt or not to its host’s biologi-
cal environment. The consequence of this adaptation
1s the expression of various degrees of pathogenicity.
Hence, a serovar could be very virulent for some hosts
and muldly virulent or completely avirullent for oth-
ers. Among the many thousands of serovars, the most
adaptive are serovars Typhimurium and Enteritidis,
thus, they are the most frequently isolated from clin-
ical and subclnical infections. If serovars are orga-
nized into groups according to their virulence, three
groups will be distingmished [41.42].

One mcluding serovars associated with systemic
disease m a limited mumber of hosts, such as Salmonella
Dublin and Salmonella Choleraesws, another with
highly host adapted serovars, suchas Saimonella Typhi,
Salmonella Gallinarum and Salmenella Abortusovis
and a third of all the non-host adapted serovars, known
also as unrestricted serovars [41-44].

The above named serovars of the first group are
important for man, cattle and pigs. Animals infected
with serovars of this group. frequently become “symp-
tomless excreters,” thus are environmental health haz-
ards for susceptible animal species.

The group of highly host adapted serovars, also
called “host-restricted serovars,” includes serovars
exclusively causing systemic disease to therr host,
as do serovars Typhi, Gallinarum and Abortusovis in
humans, fowl and ovine respectively (HR), thus, con-
sidered of less importance to other animal species [44].

However, the group of non-host adapted sero-
vars (unrestricted), among which are the most prev-
alent in human and ammal mfections Salmonella
Typhimurium and Safmonella Enteritidis, is the most
important group for public health. Serovars of this
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group mfect a wide range of hosts, if the opportu-
nify 1s given to them, and although they are usually
associated with a relatively mild enteric disease, they
are the main contributors to state financial losses. as
previously mentioned [43,44]. They have the poten-
tial to affect animal productivity, and they put a finan-
cial burden on a national health system investigating
potential human infections.

The ability of a pathogenic serovar to cause
disease in an animal species depends largely on the
degree of adaptation it exhibits in its host’s biolog-
ical environment. This ability also defines a sero-
var’s persistence in the host. An example 1s serovar
Choleraesuss. a porcine adapted serovar, which,
although 1t does not cause the severest disease in
swine compared fo man, 1t persists in pig populations
making them the reservoir for this serovar [41].

Thus, effective control of animal salmonelloses
aims firstly to the protection of consumers and sec-
ondly to the maintenance of animal productivity. Both,
however, need documentation of serovar prevalence
and knowledge of their epidenuological importance
before the costs and source of infection are accurately
calculated. Farm animals held for mass production
of food products, particularly poultry and pigs, are
targeted for Salmonella control with public health
in mind. Documentation of the prevalence of sero-
vars mfecting animals helps explam their presence n
man and helps formulate the most effective means of
restricting their passing from amimals to man. It also
helps the accumulation of mmformation effectively
helping the mapping of the lustory of Salmonella sub-
species and serovars in nature.

Salmonella spp. infections of pigs and man

In the past, as already mentioned, the most prev-
alent serovars causing clinical disease to pigs were
Salmonelia choleraesuis, Salmonella Typhimuriumn
and Salmonella Typhisuis. Each caused a distinct
disease syndrome. S. Choleraesuis, and particularly
variant Kunzendorf, a H,S-producing serovar, caused
the majority of pig septicaemias [45]. The host unre-
stricted serovar Salmonella Typhimurium, causes
acute or chronic enterocolitis, while the rather fastid-
ious serovar Salmonella Typhisuis. a host restricted
serovar, causes a variety of clinical conditions. Serovar
Typhisuis was frequently 1solated from cases of nuld
chronic diarrhea, necrotic coliis, caseous lymphade-
nopathy, histiocytic interstitial pneumonia and sup-
purative bronchopneumonia. Although they are very
mild clinical manifestations, they are major contrib-
utors to animal wasting and loss of productivity [45].
During the years, however, a change in the prevalence
of serovars 1s developing, some of which, although of
nunor econonuc mportance today, they could become
important i the future. Such serovars, 1solated with
mcreased frequency from pig feces and pig carcasses,
are Dublin, Enteritidis, Copenhagen, Derby. Rissen,
Newport, Anatum. Mikawasima, Mbandaka, Agona,

Infantis. Ohio, Brandenburg, Virchow, Livingstone
and London [46.47]. The importance of these epi-
demiological observations in anmmals could fully be
revealed, if similar epidemiological investigations
were systematically performed in man, when diges-
tive system problems are mvestigated.

Retrospective reviews of datareveal. however, that
during the 50s and 60s Salinonella Choleraesuis, rarely
1solated from pigs across Western Europe and elsewhere
today, was the predommant virulent serovar [48,49].
Today, the prevalence of serovar Typhimurmum and
specifically the monophasic S. Typhimurium, although
with a varned between countries prevalence, is con-
sistently emerging as a health risk to consumers [50].
The monophasic serovar Typhimurum in 2011 was the
third most frequently reported serovar from pigs, pork
products, but also human hospitalized cases. EU reports
between 2007 and 2009 showed serovars Typhimurium
(63.1%) and Enteritidis (28.3%) by far the commonest
serovars from human cases compared to serovars such
as Derby (1.9%), Infantis (1.5%), Newport (0.8%) and
others [51].

But, as the epidemnological importance of
Saimonella Choleraesws 1n pigs changed the past
50 years m favor of serovars Typlimurum and
Entenitidis, less important serovars, Copenhagen,
Derby [3,52], Infantis, Virchow and others [53], could
become increasingly important replacing eventu-
ally the current ones. Thus. because human serovar
prevalence follows the one in amimals [54], surveil-
lance programs set by the EFSA Panel on Biological
Hazards (BIOHAZ) [27] view all Salmonella serovars
as potential zoonotic pathogens [55.56]. By docu-
menting the genus Salmonella as a potential zoonotic
pathogen, states and producers are called to spend for
consumer protection, through control of animal sal-
monelloses. Control of animal Salmonella infections
reduces costs for treating human cases and losses
from lost animal productivity and removal of contam-
inated products from the shelves. Successful control,
however, depends on the recogmtion of existing nisks
helping the spreading of virulent serovars through
ammal and human populations. thus. the measures of
mhibiting their action.

Risks during pork production

Pork production 1s affected by a vanety of risk
factors among which are quality of pig feed, number
of subclinical carriers within a farm, conditions during
transportation and lairage prenuses before slaughter-
mg. slaughter line contammation by carrier animals,
conditions during processing and retailing of pork
products, conditions of handling pork products dunng
catermg and home-food preparation [32.57-59].
Apparently, the control of animal salmonelloses, thus
reductions in human infections, 1s multifaceted and
difficult in its implementation without collaboration
between the various players and most importantly
financial support from state authorities and farmers.
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For understanding the way risks in pork produc-
tion are mimimized, one must understand how a pig
becomes a Salmonella carrier maintamning the infecting
serovar in the farm and the retaihing. Pigs are infected
via the fecal - oral route (feed-water) [32] and rarely
via the respiratory tract [60]. The two most important
factors for the establishment of a pig infection are the
mfectious dose and. as previously mentioned. the vir-
ulence of the infecting serovar [61]. In the presence of
the two, the pathogen becomes established in the gas-
tromtestinal tract and 1s excreted by the feces, mostly
in the absence of clinical disease [62]. Asymptomatic
carriers become an important risk to food safety either
by intermittently shedding Salmonella or having it in
several of their tissues and passing it to other stages
of pork production [32]. In the farm’s environment,
under favorable temperature and humidity, some sero-
vars survive and multiply for almost a year and others,
such as choleraesus, for more than 2 years [63.64].
Serovar survival in the farm puts at the nsk suscep-
tible farm wild and cold-blooded animals. Animal
subclinical infections, including pig infections. are
contnibuting to the infection of man either by contact
or mfected food consumption. To avoid, therefore, this
vicious cycle, having m mind human protection, one
must control the pathogen from reaching its animal
hosts. In the pig farm, the aim 1s elinunating factors
promoting the maintenance of the pathogen within
the farm. thus, the mfection of susceptible animals
etther on the farm, during transportation, lairage, and
slaughtering.

Some of the measures for lowering the risk to
consumers are of low cost and easily implemented.
Others are more costly or needing wider surveillance,
thus depend on state mtervention. Therefore. there
1s not “one control system” effective for controlling
Salmonella m all the points of pork production neither
1s possible to aim and maintain a zero prevalence of
the pork production system When a state’s economic
situation permits, 1t should impose certified pork pro-
duction for the entire food chain [65]. Otherwise,
partially imposed measures become effective, thus
money losers. State certified pork, promoting the con-
cept “from farm to fork™, a new concept in pig pro-
duction, depends on the strict enforcement of certain
guidelines. Such gwdelines, firstly formulated by
WHO 1n the 80s [66]. are ainung at controlling the
pathogen at the three most important stages of pork
production; controlling Sa/monella infection on the
farm, called pre-harvest control, during larrage and
slaughtering. called harvest control and during pork
product processing and consumer handling, called
post-harvest control.

Effective control of pig Salmonelia nfections for
the benefit of the consumer depends on good knowl-
edge of the risk factors in each of these three stages.
Farmers and farm, fransportation, and slaughterhouse
workers are those best placed to prevent pork con-
tanunation and consumer infection. The first step for

promotmng the concept “from farm to fork™ in pork pro-
duction 1s educafing those mvolved mn the meat mndus-
try on the measures needed for a safer pork product.
This concept, internationally promoted through trade
agreements and regulations, 1s the building block of
Condex Alimentarious [21] inspinng to regulate the
global food trade. Globalized food trade regulations,
sounding sensible for the safety of consumers. could
be the end of national food secunty if small national
food producers are forced to close by mability to meet
set safety rules. Open border trading unions, should be
crifically scrutinized by citizens. food producers, and
ethical politicians. They may eventually realize that
the best defence against the loss national food security
1s a safety. but state sponsored educational programs,
educating those mvolved in meat production on the
risks to safety at each production stage. Thus. below
are briefly mentioned the most important risks helpmg
the establishment of the pathogen in a host and the
best available means of avoiding them at each stage
of production.

Pre-harvest Control of Salmonella spp.

The risk of infection for the consumer of pork
meat and products should be eliminated if pig infec-
tions were eliminated. Although “universal pathogens™
cannot be eliminated, they can surely be controlled, if
potential risk factors are effectively controlled. These
nisks are largely associated with pig feed, use of anti-
biotics, concurrent infections, the size of the herd,
farm cleaning practices, floor type, the number of car-
nier pigs or other animals, such as rodents, birds and
insects and their contact with healthy pigs [57-59,67].
Thus, farmers will promote safety if they are educated
on how and where to wtervene for risk reduction.

Salmonella serovars are usually introduced
in a pig herd by subclinically infected replacement
stock, pigs for fattening entering “open” herds, wild
(rodents - birds) or domestic (cats) carrier animals
entering the farm’s environment [58,68-70] and even
insects (flies) and dust mechamcally transferrng
Salmoneila serovars from neighbonng contamunated
environments [71]. However, almost half of pig infec-
tions (an estimated 46.7%) result in contaminated feed
and water [72.73]. Thus, first aim should be the pro-
tection of feed and water from fecal contamination.

Feed staffs are safe, when they are heated for a
minimum of four minutes at temperatures above 85°C
and when they maintain a moisture content of about
15%. Few feed nulls can ensure such conditions, but
even if they were ensured, feed stuffs should further
be effectively protected from the feces of birds and
rodents during cooling, storing and distribution [2,74].
Water should also be free of the pathogen. Water con-
tamination 15 best avoided if it 1s supplied with water
nipples and not bowls or dnnking troughs exposed
to fecal contamination [47,75]. Thus, at greater nsk
of infection are smaller farms or those of nations
badly hit by unfavorable economic conditions foremng
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farmers to cut costs, many times at the expense of feed
quality. -
Regardless of how a Salmonella serovar 1s intro-
duced in a pig herd, infection will be established mn
the individual pig, if the pathogen adapts to the host’s
gut. Gut content 1s a good nutritional substrate for
microbial multiplication, 1f also gut osmolanty. pH
and mucin production are favorable. Colonization of
the host’s gut by the pathogen. thus pathogen survival.
15 favored by a low digestive tract acidity, inhibiting
the multiplication of non-pathogenic microbes acting
antagomstically to the establishment of Salmonella in
the gut [76]. Liquid feeds, particularly fermented ones,
produce lactic and acetic acids favoring the multipli-
cation of non-pathogenic microbes. They, restricting
the colonization of the gut by virulent serovars, also
restrict pathogen survival [77.78]. Whey, cheaply
available from the dairy industry [79] and non-pelleted
coarse (particle size 903 pum) feed stuffs exhubit a sig-
nificant protection against Salmonella [57,59, 80-83].
Feeds with a particle size 903 pm, compared to finely
grounded ones (particle size 639 pm), donot only lower
gastric pH. they also slow gastric passage [84.85] giv-
ing double protection against the pathogen: inhibiting
the pathogens to colonize it and become established,
but also mimmizing its dissenunation.

Dissemination of the pathogen to susceptible
animals 1s further inhibited by the type of the farm
and farm floonng type and the density of the pig
population. Pigs from finishing farms are 2.5 times
more likely to be infected compared to pigs from
farrow-to-finish farms. In a farrow-to-finish farming
system, there is restricted movement of animals, thus,
a munimal risk of nmixing healthy with subclinically
nfected pigs [47]. In a continuous flow system, the
risks of infection increase each time weaners are intro-
duced [59]. The same accumulative risk to mfection
1s present when breeder herds keep sows for several
years [24]. eventually supplying other farms with
undetected carrier amimals. Seroprevalence among
sows 1s twice as high that of fimsher pigs (76.6 vs.
35.4% respectively) [47]. Hence, the rate of imfec-
tion should increase if fattening pigs remain on con-
taminated premises for longer than the required time
in the hope for a price improvement. This increases
the chances of infection due to the spreading of the
pathogen through carrier animals or mechanical trans-
fer from older to younger stock. Apparently, an all
in-all out system. allowing cleaning, disinfection and
the use of sanitary gaps between batches of produc-
tion, are sigmificantly more effective i munimizing
batch cross-infections compared to a continuous sys-
tem [85].

Equally important 1s the stocking density. High
stocking density statistically increases the risk of
infection, because more animals come to contact with
potential subchinical carmers. Enlargement of a herd
for increasing production outputs, as 1s the case in
“factory type of farming” [86.87]. involves a larger

number of pig suppliers and a larger number of work-
ers, both mcreasing the nsk of pathogen introduction
and dissemunation [59,71.88].

In these farms, the type of flooring at holding
boxes 1s another important risk factor. Slated floors
slow pathogen dissemunation compared to solid or
partially slatted floors. The first nunimize the bacte-
riological load and are associated to lower seroprev-
alence [78]. Frequent emptying of the pit below the
slatted floor during lactation reduces further the num-
ber of Salmonella positive pigs [81].

Therefore, there are various critical pomts at
farm level for risk reduction, some of which are of
no or low cost, like the above, but having a long term
positive effect. The identification of critical points
for interventions and their effectiveness depend, as
already mentioned, on a farmer’s knowledge to good
management practices. Farmers having a family type
pig farm are the usual losers from imposed costly reg-
ulations and their state’s chosen indifference during
recession times fo their problems. Thus, left alone
to face problems, they could benefit the most from
education on Salmonella risk reductions. Their con-
tinuous education could be the least costly choice,
but having the biggest positive political effect for a
state. Continuous education of those involved in meat
production of small national economues participating
in free trade unions could at the very least sustain
national meat production during a recession. If farm-
ers understand how best they can restrict a pathogen’s
entrance in their farm and most importantly recog-
mize the potential risk subclinical carriers pose to the
health of animals and the consumer, they will protect
their livelihood and national food secunity. Hence, the
enforcement of strategies for minimizing or inhibit-
ing the establishment of Salmonella pathogenic sero-
vars on an individual host or farm depends greatly on
knowledgeable farmers. who must be educated on tax
payers’ money, to safeguard the long-term national
nterests of food secunty.

Strategies for Restricting the Establishment of
Pathogenic Serovars in Individual Pigs

Strategies for mimimizing the establishment
of the pathogen in a pig, continuously exploited by
researchers, are useful if their costs are significantly
lower than their benefits. These strategies are targeting
the gut’s defenses. They could work best 1f an effec-
tive vaccine were conunercially available and pro-
tective against most of the pathogenic serovars [89].
A vaccine, used at all stages of pig production for
best results, should not interfere with the serologic
monitoring of a farm. when control programs are in
effect [90]. In the worst economic situation, an effec-
tive vaccine for roufinely vaccinating breeding stock
and specifically sows, could prevent vertical transmis-
sion of the pathogen [91]. Attempts to commercially
produce either attenuated or inactivated effective
vaccines, and new technology vaccines, have never
seized.
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Experimentally, the best protection is observed
with live attenuated vaccines. They produce bet-
ter cellular immune response and mucosal IgA
production [89.90] conferrmg good protection
against host-specific serovars and to a lesser extent
for non host-specific. Ineffective protection against
non host-specific serovars, could, however, lead to
a type of selective pressure promoting the spread-
ing of serovars, having today minimal epidemiolog-
ical importance, but becoming a future threat. They
also run, under field conditions, the nisk of virulence
reversion and they show a reduced immune response
agamst non-host specific serovars. They also need
proper transportation and storage, safe handling, with-
holding of antimicrobial treatments before and after
therr administration and, of course, they may affect
daily weight gain due fo a brief pyrexia [92].

A safer and economic alternative to attenu-
ated are inactivated vaccines [79]. among which are
homologous, thus herd-specific Salmonella vaccmes.
They significantly reduce fecal shedding, apparently
reducing horizontal transmission [93]. for a cost esti-
mated at only $0.85/pig [94]. They, however, offer,
like attenuated, effective immunity for few serovars,
allowing many others to become future threats. The
problems from the use of attenuated and mactivated
vaccines, favor the experimental exploitation of new
technology vaccines [79]. Molecular vaccines are
composed of selected virulence determinants com-
mon to many of the pathogenic serovars. Examples
of such determunants are purified recombmant pro-
teins, synthetic peptides or plasmud DNA_ They show
promusing immune protection for most of the recog-
nized pathogenic serovars [79]. They are also prom-
1sing candidates for the production of Differentiating
Infected from Vaccinated Animals (DIVA) vaccines,
thus vaccines DIVA [95]. The last is a major advantage
when serological screening of farms is used for their
microbiological confirmation in control programs.
DIVA vaccines could become major economic tools of
animal protection helping economically smaller farm-
ers to meet the demands of mandatory regulations or
economucally weak nations, affected by border free
trade of animal products, to successfully control this
pathogen. Until they are commercially produced, thus
cost effective, the well-informed farmer has other
alternatives for risk reduction. Undoubtedly. a vaccine
effective against most of the Salmonella serovars, pro-
tecting most of the susceptible ammals, could gradu-
ally nunimize the economic and political importance
of Salmonella spp. Scientists work toward a success-
ful, universally effective vaceine, which could help
m the control of farm amimal infections, but 1t cannot
be a panacea against the pathogen. With or without a
vaccine, the nature of the pathogen and 1ts natural dis-
tribution show that continuous and systematic surveil-
lance of its serovars in food production is a necessity.

Feed acidification by the addition of volatile fatty
acids and/or the addition of whey [58,96,97] does not

only improve feed conversion and pig growth, but also
inhibits pathogen multiplication. A diet having, for the
duration of the fattening period. 0.4% lactic and 0.4%
formic acids was found to sigmificantly reduce the
seroprevalence of Salmonelia [98,99]. Its drawback
is the rising of costs by 2.49 euros per pig [100] and
the possible risks from the development of acid toler-
ant clones of Salmonelia [101] and clones beconung
undetected [102] during field investigations. Exploited
cheaper natural altematives for increasing the defense
mechanisms agamnst Salmonella infections are the
addition mn feed of 10% dried sugar beet pulp or the
feeding of silage having low concentrations of ammo-
nia, basic amino acids, and biogenous amines [103].
They are also more cost effective for smaller pig herds
if these byproducts are locally available from the agni-
cultural indusiries.

Alternatively. competitive exclusion of the patho-
gen in the gut 1s high in the scientific agent at recent
fimes for the reduction of Salmonella prevalence.
Specifically, the attachment and/or multiplication of
Salmonella spp. on the gut surface is restricted, either
by the multiplication of a non-pathogenic microflora
or by the exogenous introduction of such microflora
through the feeding of pre- and probiotics. Pre- and
probiotics take over gut receptor sifes, restricting their
access to pathogenic bacteria. thus inlubiting attach-
ment, survival and multiplication of potential patho-
gens. They also produce anfibiotic-like substances or
deplete gut substrates essential to pathogen’s survival
and multiplication. Thus, they exhibit a nutritional and
sanitary effect, becoming a pronusing and attractive
alternative to the in-feed use of antibiotics [104]. Their
protective role increases further when production
practices in a particular farm are of high standards.
High farming standards maintained by knowledge-
able farmers. protect the viable counts of the fed ben-
eficial microorganisms, which are more effective if
they are pig associated [105]. Beneficial bacteria with
significant anti-bacterial activity against Salmonella
are species of Srreptococcus and Lactobacillus, such
as Streptococcus gallolyticus subsp. gallolyticus,
Smreptococcus alactolyticus, Lactobacillus reureri,
Lactobacillus delbrueckii, Lactobacillus animals,
Lactobacillus salivarius, Lactobacillus ruminis and
Lactobacillus murinus [106]. Nevertheless, although
experimental trials give pronusing results, more
research 1s needed before they are used as cost-effec-
tive treatments for pig salmonellosis [79,105].

Regardless of the means implemented for reduc-
ing the nisks of infection, the general health of a pig 1s
a critical determinant of 1its resistance to Salmonella
infection. Concurrent infections, such as porcine
reproductive and respiratory syndrome, correlate pos-
itively with higher Salmonella prevalence [58.81].
The same is observed with the profuse use of anti-
microbial agents to prevent or control various other
pig infections, but helping the development of anti-
biotic-resistant Salmonelia serovars [107,108]. Pigs,
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fed a combination of chlortetracycline, procaine pen-
icillin, and sulphamethazine during finishing, were
found four fimes more seropositive to Saimonella
spp. than those using a probiotic, as a preventive mea-
sure [80.103.107]. Apparently. the strategies for mini-
muzing the risk of a pathogenic serovar are analogous
to each farmer’s knowledge and attitude.

This farmer must know that salmonelloss,
a multi-factonial infection, requires a multi-level
approach for its control between and within herds,
as well as between and within pigs [2,74]. Therefore,
on-farm Salmonelia control 1s a major part of the inte-
grated quality control Systems a farmer should know
and use for successfully protecting the public from
Salmonelia spp. [58]. The ultimate goal of the pork
industry, regardless of size of production. should be the
prevention of Salmonella serovars entering pig herds,
thus the food chain. Measures improving biosecurity,
such as the routine testing of new entrees. the lowering
of stocking densities and the undertaking of beneficial
management practices, protect also from many other
important pathogens [109.110], but are most effective
i the hands of well-informed pig farmers and farm.
transportation and slaughterhouse workers. These peo-
ple are the key to reductions 1n product contamination,
thus increased consumer’s safety. None, however, of
these measures are without actual financial restrains
and limatations. Thus. elimmation or mummuzation of
pig infections is impossible without a generous state
mnvestment toward the education of farmers and all
others involved in meat and meat products production.
If this important state contribution and responsibility
are neglected, as 1s apparent m economic recessions,
free mternational commerce will overtake national
production. thus the control of national food secunty.

Farm production 15 the supplier to business of
food product development and distribution. Its extinec-
tion will affect jobs and cultural eating habits polit-
ically affecting the wellbemng of future generations.
Such qualitative costs cannot be precisely calculated
for small national economies and are not in the agenda
of the robust economies of large trading areas, aiming
in expending. Farmers of large trading unions remain
also outside a small state’s reach for action in cases of
broken rules in other stages of production, supplying
ready for consumption pork products. Pork products
from common commerce areas are offered certified as
ready for consumption, thus not routinely investigated
for safety in the receiving market. They will be inves-
tigated only 1f public health problems are traced back
to a specific pork product. Thus, commercial agree-
ments in border free trading areas, favor the influen-
tial makers of safety rules disadvantaging in some
ways small national producers of smaller economies
needing to comply with the agreed rules.

Harvest Control of Samonella spp.

The effective elimination or mummuzation of
harvest carcass contamination depends manly on

rules protecting the welfare of ammals and the proper
training of slaughterhouse workers. Stress during
transportation of Salmonella carmer pigs creases the
number of infected pigs. Catecholamines. released
during stress. decrease gastric acid production. thus
the acidity of the digestive system_ helping the survival
and multiplication of Salmonella and the mcreasing
of penstaltic intestinal movement, thus excretion of
Salmonella spp. in the environment [111]. Prolonged
transportation, under stressful conditions, mcreases
the risk of new pig infections, thus of carcass contam-
mnation during slaughtering and processing [112.113].
At this stage, Salmonella-free pigs could become car-
niers, if mixed with existing carriers or sheltered in
contanunated premuses or transferred on trucks not
cleaned and disinfected properly between uses [2].
Withholding of feed for 12-18 h maximum before
transport reduces defecation, thus fecal contamina-
tion of premises. new carriers and eventually carcass
contamination [114]. Exceeding, however, this time of
fasting may have the reverse effect [115].

Evidence has shown that, a Salmonella-
contaminated larage area 1s a greater nisk to car-
cass confanunation than an infected gut or lymph
nodes [116]. Thus, cleaning and disinfection of lairage
prenuses, although it may not completely eliminate
contanmunation [117], 1t mimimizes the nsk fo 1t. This
nisk 1s further mininized if animals are housed on slat-
ted flooring clean from feces. The importance of larage
premises in carcass contamination demands continu-
ous Hazard Analysis Critical Control Point (HACCP)
monitormg [116]. Regular qualitative microbial mon-
itoring of these premises shows the effectiveness of
cleansmg and disinfection methods [2]. The safety of
these premuses 1s further ensured when pigs from high-
nisk herds are transported, housed and slaughtered after
pigs from low-risk herds [118].

The importance of transportation and larage
premises on carcass contamination is revealed in
investigations comparing isolates from carcasses
before evisceration with those in tissues. Salmonella
isolates present before evisceration differed from
those isolated from the mandibular lymph nodes, evi-
dently presumed that carcass contamination originates
mainly from lairage [110,119] and the residual micro-
flora on slaughtering equipment (e.g. carcass split-
ter) [120-122]. Nevertheless, evisceration and incision
of the mandibular lymph nodes are also sources of
carcass contamination [123]. Thus. carcass decon-
tamination is the only safe means to either eliminate
or effectively reduce carcass cross-contamination,
through careless handling, dnpping of contanunated
water, residual microflora of equipment or evidence
of bacteria survival during scalding [124-127]. The
temperature of the scalding water or the increased
presence of organic matter mcreases the nisk of car-
cass contamination. Singeing at 1.300-1,500°C is
also reducing surface carcass contamination, but it 1s
not very effective agamst Saimonella present in hair
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follicles [114]. Regardless of actual source for car-
cass contanunation by Salinonella, decontamination
1s effective, 1f hygiene measures i a slaughterhouse,
aiming to minimmze the nsk from shedders at this
stage are meticulously enforced at all cntical con-
trol points [128]. This protection largely depends on
knowledgeable and dedicated slaughterhouse workers
handling ammals, carcasses and effectively perform-
ng regular decontamination of premuses.

Three methods of decontamination are applied
around the world: (1) Application of hot-water at a tem-
perature of 80°C for 15 s, (2) Hand-held steam vacuum
deactivating bacteria in areas of the carcass showmg
visible fecal contamination and (3) Use of steam ultra-
sound system killing bacteria at a steam ft ture
of 130°C and a 30-40 kHz ultrasound [129,130]. Each
one of these methods has advantages and disadvan-
tages, and all require an enhancement of their effect by
r:oolmg After decontamination, carcasses must remain
in the cooling room for more than 50 h before process-
ing and retailing, because low temperatures and the
decline 1 water activity due to atr flow n the cooling
room. have a killing effect against Salmonelia [131].

However, which decontamination method or
other interventions during slaughtering are cho-
sen depends on the availability of capital, the cost
of energy mput, the price of water and the cost of
labor [130]. Decontamination costs are calculated to
about 1-2% of the total plant costs or €0.19-€0.26 per
carcass [129]. with the highest cost attributed to hot
water decontamination and the lower when a steam
vacuum 15 used [130]. Although costs appear low,
smaller facilities or facilities in low-income commu-
nities and states cannot, perhaps, afford to have even
this low cost added to costs of Salmonella control. On
the other hand, those having the financial resources
can further drop costs of harvest control of Salmonella.
by selecting and slaughtering serologically negative
ammals separately from serologically positive. This
strategy 15 low cost when a pre-harvest control pro-
gram 1s 1n effect. Regular surveillance and farm record
keeping helps in choosing the right slaughterhouse or
manage the time of slaughtering suspect animals from
serologically positive farms [6].

The accuracy of serology depends on the sensi-
tivity of the chosen method and specifically the prev-
alent serovars in an investigated area. It is dependent
on the antigenic relatedness of serovars [132] and the
site (tissue) colomzed by the pathogen [133], but 1t
1s a useful tool if carefully chosen for surveillance.
Therefore, records kept during surveillance could be
used to choose the most effective slaughtering strat-
egy. Thus, costs incurring during pre-harvest and har-
vest control of Salmonella are consolidated, if the two
sectors exchange vital information having m nund
consumer safety. The benefits to both are even larger
if protection measures are expended to include other
microorganisms important for public health or import-
ant to other stages of pork processing.

Post-harvest Control of Salmonella spp.

A carcass free of important pathogens leaving
the slaughterhouse ensures safety of pork products.
Manufacturing and retailing of Salmonella-free pork
products largely depend on the quality of raw mate-
nials. This quality is enhanced by the storing of prod-
ucts at temperatures below 7°C, which are mhibiting
the growth of Salmonella. Further decontamination is
also possible by acidification of products, fermenta-
tion, curing and smoking, but they are most effective,
if the raw material is either Saimonella free or hav-
g very small loads of pathogens, in general [2]. At
post-harvest, there isn’t much flexibility for further
ncreasing safety if the raw matenal 1s coming from
high-risk farms or slaughter premises.

Thus, consumer safety at all stages of produc-
tion depends on the status of a pig when leaving the
farm or of a carcass when leaving the abattoir. A state
comnutted to the safety of its citizens must effectively
mtervene at the farm first protecting the food chain
and the consumer. This intervention will be against its
national interest. if it is based only on punishments,
because foreign product suppliers, protected by agree-
ments for free commerce, sale their products on their
national certification rules and they are responsible for
punishing their farmers. Therefore. the national mter-
est of small economues 1s best served when punish-
ments come together with meentives for their national
farmers producing affordable consumer products of
competifive quality. However. incentives have an eco-
nomic cost and punishments multiple political effects,
regardless if they aim farmers or retailers.

Retailers are directly related to consumers and. 1f
there 1s not a rehable tracing system to connect their
product with its specific primary source, punishments
to regulate retailers are disadvantaging national retail
trade. Thus, again international suppliers of ready
to consume pork products in border free commerce
areas are advantaged compared to national retailers.
Furthermore, tracing the problems at retailing to their
actual source, when comes to products from other
nations, 1s of no use 1 ensuring food safety and qual-
ity, as various food scandals have shown [134-136].
These types of mvestigations do not prevent or
improve human Salmonella prevalence if pumsh-
ments and incentives in border free trade are not cen-
trally regulated and financed regardless of the size
of business. Because they are left to national agen-
cies of individual states, they should look firstly after
the welfare and economic wellbeing of their national
producers and resist the pressures of trading partners.
Partners are imported competition, which seems ini-
tially as benefiting consumers of low income, but after
extermination of national competitors they will regu-
late the food market. and the rules applied according
to their interests.

Enforcement of HACCP rules through unrealis-
tic pumishments without state paid incentives, when
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consumer demand decreases, as 1n an economic reces-
sion, will either close smaller producers in favor of
larger ones [18] or the final product will not be of the
quality regulations demand [137]. Both come with
wide national political consequences and economic
problems, which should be well considered by mdi-
vidual states in unions promoting commerce between
open borders, and in the name of consumer safety.
impose on individual states mandatory regulations not
considering their economic ability to enforce them.
Thus, what 1s the impact of an economic recession on
the control of pig salmonellosis in economically weak
states trading under border free conditions?

Outcome of Synergy between Pig Salmonella
spp. Infections, Border Free Markets and
Economic Recessions

Ewvidently, the main obstacles to effectively con-
trol bactenial zoonoses, such as salmonelloses. are
financial rather than scienfific or technical. Knowledge
and technology are now widely available to producers,
regardless of location or size of the facility they man-
age. They are summarized in WHO regulations [66],
trade union regulations [7]. Codex Alimentarious [21]
and, perhaps, other international agreements to come
soon. What is not available to all in enforcing codes
and regulations is capital to purchase, replace and
maintamn technology and thus knowledge. Low con-
sumption lowers prices. thus a producer’s income and
his ability to use knowledge and technology for the
benefit of consumers. Low product and higher energy
costs and prices of feed mgredients increasing the
cost for fattening pigs and breeders are decreasing the
profits of farmers. Between 2007 and 2008 feeding
costs rose due to global price increases in raw materi-
als and remain high. adversely affecting intensive pig
farming [6]. Lower feed prices are achieved only by
big producers buying in bulk for privately owned feed
mulls and decontanunafion umits. Smaller producers
are subjected to fluctuating prices. If they are forced
to comply with regulations controlling the emergence
and spreading of pathogens. such as Salmonella spp.
without the benefit of state incentives, especially
during economic recessions, they will close down.
The same will result from the high prices of privat-
1zed energy sources and water. They are currently on
the pressure of privatization across the world includ-
ing the EU in the name of free trade and globaliza-
tion eventually adding to the price of food [19,138].
A beneficial state incentive could be to fight for lower
prices of energy (electricity and petrol) and water.
Those deciding upon these 1ssues when participating
in unelected forums and consortiums, as are most of
the EU agencies, should keep in mind that the future
of their national food security may be at stake [137].
State action should consider the long-term national
and livestock economic interests. agricultural security
policy. food national security and show sensitivities
about consumer safety not only through food safety,

but also affordable food availability [20,139]. In the
long term, international conditions, developing in a
chaotic international political system shadowing sin-
ister actions, disadvantage small nations, which could
eventually lose not only their national production sys-
tems for the benefit of their nationals, but also their
commercial existence, if their politicians give into
promuses of foreign to them authorties.

Economics. financial inputs/outputs, couldn’t
but influence the size and the quality of mterventions
promoting food safety. Choices made must be cost
effective under a lughly competitive consumer envi-
ronment demanded by free trade and international
political interests. In an open trade market, losers are
those unable, under an economuc cnisis like the pres-
ent. to effectively implement control measures for
securing their national interests. They are small, local
meat producers. having high production costs and
competing with lower prices offered by international
competitors. facing extinction. These competitors,
perhaps. highly helped through state incentives, com-
pete unequally for markets in smaller states unable to
subsidize the safety of their pork production. If there
is a time, a state should adopt a strategy of incentives
for maintaining a low Salmonella prevalence or better
product quality; that 1s when consumers restrict their
spending affecting the national industry’s income.
At such times, national authorities should view the
control of pathogens. such as Salmonella spp., as a
rather political issue involving the consumers” health
and price satisfaction, but also the economic safety of
local producers and distributors. Such a dual purpose
objective will be successful only through incentives
promoting the production of Salmonella-free pork
and through them pork and pork products free of other
important nucrobes at affordable prices. One mmport-
ant additional reason for such a strategy 1s that pork
meat (and pouliry) is, compared to beef meat. more
affordable for people. thus its safety and retailing
price affects a larger number of people.

Any economuc recession poses a challenge to the
pork industry worldwide, but mostly for those stran-
gling to produce high quality products at the lowest
possible cost. The need to cut costs is evident even
i states such as Denmark, having as high priornity
consumer safety, but also needing to cut the costs for
ensuring this safety. Denmark cut these costs from $14
million per annum [140-142] to $8.5 nullion [100],
but at a tume previous control efforts had lowered the
prevalence of the pathogen [6]. When the prevalence
of such a pathogen 1s effectively lowered, the benefits
are lower than the costs, thus costs are cut and states
nunimize thetr intervention on behalf of the consumer.
Thus, the current border free market condifions in the
EU do not favor centrally paid help for individual state
food safety, because economic and politically robust
member states have already mcreased the safety
of their national products. This is why regulatory
actions, although mandatory and centrally decided,
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are left on the hands of only those who afford their
enforcement. thus benefit free commerce. Will they
effectively protect the health of consumers, when they
eliminate smaller national competitors? This question
will correctly be answered, perhaps, in many decades
from now.

At times of a recession those unable to support
their farmers are small economies of wide border free
trading areas, such as the EU. Some Member States,
such as Denmark and the Scandinavian countries, 1n
particular Sweden and Finland. have extensively used
incentives for monitoring Salmonella i pig farms. By
choosing this strategy, they aim not only 11 maintaining
a low Salmonella prevalence, but also further reducing
its prevalence on low nsk farms promoting interna-
tionally their products taking advantage of border free
trade. Similar programs, but with smaller state support,
are enforced i the UK, France, Germany, Spam and
Italy, all pig meat and meat products producers.

Eastern European countries, however, do nof
have a consistent history of monitoring and manag-
g Salmonella mfections perhaps due to continuous
economic hardships. They are, thus, good examples
of the negative effects economic recessions have on
the promotion of nationally produced food under the
pressures of free trade. They, economically unable to
give incentives, e.g. paid testing of animals before an
effective control program 1s mitiated, are leaving the
safety of products 1n the hands of their farmers. They
are, however, in the name of free trade, obligated to
punish their farmers and retailers when unsafe prod-
ucts reach consumers.

Thus, Saimonella control at the present economic
and political international environment, regardless
of the stage of production, is rather left to the im-
tiative of producers. They must see the benefits and
spend accordingly. This 1s why they should keep in
mund that costs for reducing potential hazards, such
as Salmonella, help also in the reduction of other
pathogens of public health importance or product
quality [142]. Thus, even small, local producers must,
for protecting their future and the interest of future
national consumer generations. focus on specific,
low cost production weaknesses, to cost-effectively
improve pork safety, hence keep their clients until con-
sumption and prices increase. They should remember
that Sa/monelia control measures at the pre-harvest
stage of production mncrease the production of pork
by about 2.9 pounds per square foot of finisher space
(Gorton 2000), increase safety at the harvest stage and
help their nation to lower human and animal treatment
costs. Thus, although state incentives help local pro-
ducers during economic recessions and punishments
are closing them down. their interests are best served.
if they willingly enforce at least those measures with
the smallest cost [143] demanding at the very muni-
mum from their national governments free, continuous
education. A knowledgeable farmer 1s a contributor to
a consumers’ safety.

Conclusions

The thousands of serovars, their varied pathoge-
nicity for the various animal species and the difficul-
ties to stimulate effective vaccinal immumity for most
of the potential pathogenic serovars, are the main con-
tributors to the economic and political importance of
Salmonella spp.

This pathogen and similar others are the reasons
consumers of border free trading areas demand cerfi-
fication of food safety. They demand it through polit-
ical pressure on their national governments, which on
conditions of free trade use therr power to formulate
the nature of cross-border regulations. Under free trade,
econonucally robust nations couldn’t but look after their
trade expansion. Mandatory regulations for the safety of
food products of animal origin, although protective for
many millions of consumers, are also indirect means of
promotmg the national interests of powerful nations.

Salmonella spp. pig infections successfully con-
trolled only if surveillance and risk reduction are aim-
g at pre-harvest, harvest. and post-harvest stages are
mfections that could be used for consumer product pro-
motions or trade restrictions serving national interests.
Therefore, they need taxpayers’ money for control
and national trade protection. The stage of production
needing the highest money input of Salimonella spp.
control 1s the pre-harvest (at the farm). A pig farmer,
who has invested in pig feed, buildings, medications,
equipment and personal work, unable fo meet his
financial responsibilities to others and the state due
to product price reductions, but higher costs of pro-
duction, cannot but close 1ts premuises in favor of his
competitors and against the national food security.

Punishments, low consumption lowering product
prices, high energy inputs and even imposed higher
income and property taxes extinct national produc-
ers leaving their market share to international giants.
They are iitially offering lower, affordable prices and
regulated consumer safety, but no one can really guar-
anty the same benefits to consumers when local com-
petition 1s extinet.

The outcome of synergy between pig salmonello-
sis, free trade and economic recessions in a globalized
market of food products 1s now developing. From the
various food safety scandals, the massive mcreases in
mndividual pig farm outputs (factory pig farming) and
the uncontrollable quality (true or false) of available
public information (safe - unsafe food), one could
conclude that future food issues will be used for or
against national interests.

Those able to bear the costs of promotion and
food safety 1s included in promotions, either by truly
regulating or effectively luding their problems will
easily overtake foreign consumer markets. All oth-
ers will leave their national interests exposed to free
trade. Can an economically weak nation resist the
power of globalization in commerce, thus globalized
food problems?
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This 1s a very political question lefi for answer-
ing to those involved in each nation’s affairs. Among
them are those businessmen inspiring to become
larger and local governing bodies and lobbies giving
in to either pressures or bribes. Big nations and their
busmess favored by globalization will increasmgly
use safety of trading food products to promote their
national interests. With the loss of the primary food
producing sector in smaller nations, one should expect
loss of the food processing sector and eventually loss
of cultural eating habits.

Thus, regulations such as those forming Codex
Alimentarious, aftempted from ancient times to
become a tool for domuinance. has emerged today as a
very powerful globalized tool of food safety control,
thus, food dominance. It, and other international trade
regulations to come, appear rather codes of promot-
ing globalized trading interest, than codes protecting
individual consumers or saving cultural eating habats.
They, by promoting factory farming products as safer
and affordable, indirectly contribute to the extinction
of farming commumities. thus increases in urbaniza-
tion and eventually to consumer total dependence
on mass food production, food promised quality and
promised lower food prices. Recessions can’t but
affect adversely all the above, thus billions of urban-
ized free trade dependant peoples. Thus, pathogens,
such as Salmonella spp., could, in the name of safety,
easily regulate the behavior of recession hit states on
behalf of international business interests.
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Yuykekpéva, 1o 1996 évo mpdypapupo apyloe PE GKOmO TN OlEpEvnon TV
SlpOp®Y TUPOUETPOV TNG EMONUIOAOYIOG TNG CUAUOVEAAMGNG TMV YOPOTPOPIKOV
Hovadmv oe €1 evpomaikég yopeg, cvumepthapuPavouévne g EAAGOag. H pehém
AVEPEPE TN GLYVOTNTO LOAVVONG (ETTOAACUOC) OPOBETIKMV YOIp®V TEMKNG Thyvveng 59
EKTPOPDV TOKETOV - TEMKNG AYLVONC KOl TEGCAUPMOV TOAAUTAUGIUCTIKOV EKTPOPOV, TN
SLYVOTNTA TOV LOAVCUEV®Y OEYUATOV KOTPAVOY Kol {MOTPOPOV, TOVG UTOUOVOBEVTEC
OPOTUTOLEC KOl TNV OVTWIKPOPLOKN avToyl] &vOC empEPOVg OSelyHaTog ouTdv TmV
EKTPOPOV. XTO TUNUA TNG MEAETNG TTOL OPOPOVGE TNV EKTPOPY| UTOUOVOONKAY TEGCEPU
oteAéyM TOL opotumov S. Tennessee, KaODC Kol £vOL ATVTOTTOINTO GTEAEYOC amd OElyoTaL
Cwotpoedv dVo ekTpoPdv (4,8% TV SelyUdT®V), EVAD 1| GLYVOTNTO TNG TAPOLGING
udivveong tov Komphvov nNtav  1,2% (4/340 toov Anebéviov  dstyudrov). Ta
amopovmBEVTO, oTeEAEYN awvnkay 6Toug opotimovg Typhimurium, Bredeney xat London
Kol Tapovciocay gvactncio otovg TEPlocdTEPOLE amd Tovg 35  efeTocBEVTEG
AVTYWIKPOPLOKOVG  TOPAYOVTIEG, ONMG GE  (QPAOVOPOKIVOAOVEG, TETPAKVKAIVEG Kol
covAgpovouideg (Grafanakis et al. 2001). Ocov agpopd ™ peAétn o€ eninedo ceaysiov
emoebnooy detyparto amd to mepiPdriov dvo coayeinv e B. EAAGdog, omme delypata
EMPAVEIDV, YEPLOV KOl HOYULPIDV TOV EKOOPOSPAYEMV, KAOMS Kal SEIYUATO ETPAUVEIDY
TV o@aywv. Tehkd, omd ta 1654 odeiypota omopovadnkav 138 otedéyn amd v
axaBopn Ko kKabapn {ovn tov opotumwv Derby 31,9%, London (16,7), Typhimurium
(13%), Bredeney (10,7%), Infantis (8,7%), Goldcoast (4,3%), Panama (2,9%),
Livingstone (1,4%), Mbandaka (0,7%), Aowmoi (7,3%) kot arvmomointor (2,2%)
(Limpitakis et al. 1999). Qoto6c0, To Ocdouéva OV €ENYXOMCAY OO TO GLYKEKPIUEVO
[poypappa yio tnv EAAGOQ ko apopovsay Tn cuyvotra, epgdviong g Salmonella,
S10oTOPA TV OPOTHTMV KAl PAYOTUTMV GTOVG YOIPOLGS, 6TO TPOPIUO. Kol TOV AvOpmmTo

BewpnOnioay erdyiota kot un avtimpocsmnevtikd (Lo Fo Wong & Hald 2000).
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Mo dAAN perétn akoiovBnce tov Mdaptio tov 2003 péypt tov Oxtofplo tov
2004, m omola eotiale ©TN YEVETIKN TOIKIAOTNTO KOU TNV OVTIUIKPOPLOKN OvToyn
COAUOVEAADY TOL  COUOVOONKOV omd TO KOTPUVO OGLURTOUATIKOV yoipwv 20
EKTPOPOV TEMKNG Ttayvuvong g Kevipwkng EArGdag (Filioussis et al. 2008). Xe avtn )
ueAétn S omd tovg 400 (1,25%) yoipovg TeMKNG Tayxvvens Ppébnkay aGVURTOUOTIKOL
eopeic Tov opotimov Mbandaka, eved kavévag GAlog opdtumog dev amopovaonke. Qg
TPOC TNV evoeNGio 6 AVTILIKPOPIOKOVS TOPAYOVTEC KAl TO, TEVTE GTEAEYT] EUQAVIGOV
AVOEKTIKOTNTA GTNV TETPOUKVKAIV, TEcoEPO, TNV TPUEDOTPIUT/GOVAPOVaUioN Kal Tpia
0€ QUMIKIAAMVYY Kol apo&KiAAMvn/KAaBoviovikd 0&D, evddy Ao Tapovciocay gvoiconcio
OTIG KEQUAOCTOPIVES KOl TIC KIVOAOVEC.

Ta &t 2006-2007 n EAAGOQ cvpueteiye omv té€toptn emionun Pacikn épsvva
¢ EE pe 61610 TV eKTiUNnom ¢ cuyvotnTog EUQAVIONG TG LOAVVONG TOV XOIPOV UE
Salmonella spp. katd ™ oeayn. Olo ta cvppetéyovra Kpdrn- MéAn kol 1 Noppnyia
Erafoav Selypata TAEOKOMKOV AEUPUOEVOV OO TOVG EMAEYEVTEG YOIPOVE GTO GPAYELD.
73 oteAéyn omopovOBNKaY amd TOLG AEUQOOEveG 345 eAAnvikdv yolpwv, To omoid
VKOV GTOVLG OPOTUTOLE TOV VTOgidoovg S. enterica subsp. enterica. Avtol ftav ot
Typhimurium (12- 16,4%), Derby (9- 12,3%), Thompson (5- 6,8%), Bredeney,
Enteritidis, Kottbus, Montevideo, Umbilo (3- 4,1% o xabévog), 4,[5],12:1:-, Blockley,
Muenster, Oranienburg (2- 2,% o «xafévag), Agona, Anatum, Bovismorbificans,
Brandenburg, Carno, Dublin, Hermannswerder, London, Menden, Mishmarhaemek,
Newport, Paratyphi B var. Java, Szentes (1- 1,4% o xafévag) kot atvronointot (11-15%)
(EFSA 2008). H épevva amoxdivye peydheg dopopéc petalld Tov GUUUETEXOVIOV
xopov e tnv EAAASa dvetuydg va elval pio ek tov tévte Kpatov — Mehov (Iomavia,
IMoproyora, Aovéeufovpyo kot Hvopévo Baociielo) mov avépepov  cuyvotnTa
EUPAVIONG LOAVGUEVOV AeppadEvary > 20% Tov detypudTov.

Ta o TPOGEUTA UTOTEAEGIATA, TTOL APOPOLV TI| GUALOVEAANDGT] TOL YOIPOL TNV
EAMGOa, avaeépbnkay amd tovg Mandilara et al. (2013) yia v EFSA. Xe oavt) v
ueAét e€etdotrav 119 otehéyn tov opotivmov S. enterica 1,4,[5],12:1:- mpoepydueva,
a6 avOpOTOVS, {Ma Kol TPOPUA, TO, OTOla YAV AmOUOVMBEL KOTA TO YPOVIKO O1AGTNIO
2006-2011. Ta amoteréouata £5e1Eay Ot otV EAAMAON KUKAOQOPOTUY TOAAOTAOL KAGDVOL

™G moAvavOekTIKNG povoeaotkng Typhimurium kot 6Tl 0 GLYVOTEPO AMAVIMUEVOG
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KMbvog og avBpdmovg kot (ma Ntov o eayotvrog DT120, R-type ASSuTSpTm kat pe
PFGE mpoeih STYMXB.0010, vrodeikvbovtag tov yoipo w¢ oelouevi owtod Tov

KA®vov oty EAAGSa.
1.3 YYMIIEPAXMATA

H coipovérimon eivar 1 0edTepn SNUAVTIKOTEPT TPOPIUOYEVIG UOALVOT) TOV
avBpomov omv EE, pe to yoipwo kpéag vo gubvvetar yoo to 10-20% avtov tov
neploTaTik®y. Tao emoNUIOAOYIKG EVPNUATO GUGKETICUOD TOL KPEATOG YOIPOL oTNV
caipovérrman tov Evpomaiov KatavaAmt) T TponyoOUEVEG OEKAETIES, OONYNOUY TIC
ereyktikég apyéc ¢ EE og (o mpoomdbeia evapudviong g exTnpnong Kot EAEYXOL TG
UOALVGNG TV HOVAO®V TPMTOYEVOLG TTapoywyne ue tov Kavovioud EC No. 2160/2003.
Y& auTEC TIC OlEPELVNGEIS MG CLYVOTEPO OMAVIMUEVOL OPOTLTOL AVAOEIKVUOVTIUL Ol
Typhimurium xot Enteritidis. Ztnv EAAGOa, Spmg, evd ot mpoomdbeleg emtnpnong
EVIOTIKOTOMONKAY OTI UOVAOEC TOVAEPIKDV, EAAYIOTA £YOLV YIVEL Yio TNV EMTNPNON
TOV YOPOTPOPIK®Y povadwv. O €heyyoc ¢ wdivvong omd Salmonella spp. tov
YOLPOTPOPIKMDY HOVAOMY TPOVTOBETEL T GLGTNUOTIKY EXITNPNGN TOLE, GPO TNV TAKTIKN
KATOypoEn NG TPAYUOTIKNG EMONUOAOYIKNG KOTAGTACNG TNnG KAbe UG, agol ot
VIOKAWVIKA LOAVGUEVOL X01poL, GUVIGTOLYV TNV KLPloTeEPT TNYN €16660L TV Salmonella
spp. otV TpoPikn oAvcida. Ta (ho avtd mapdAinia dlacmeipovy pe o, KOTPOVE TOLG
TOV UIKPOOPYOVISUO oT0 mEPPdAAOY, empoivvovtag Tta un mpocPefinuéve Coa.
Yuvenmg, 0 EAeyx0¢ TG LOAvvong and Salmonella spp. Oo mpémel va emikevipwbel oTig
VROKAWIKEG poivveel. H omopdvoon tov maboyovov amd (Ho @opeic omoteAet
adlu@eePrTnT)  amodellr] HOALVONG NG EKTPOPNG, KOBIGTOVING EMITUKTIKY TNV
EPAPULOYT LETPOV EAEYYOV, TTOV VO GTOYELOVY KVUPIWE GTOVE OPOTUTTOVS LE TN UEYUAVTEPT
onuacio ot Anuécta Yyeio, GUVETOG KOl GTNY OIKOVOUI.

H avayvopion 1ov otehey®v Kot 0 KOBOPIGUOG TNG YEVEUAOYIKNG YPOUUNG TOV
TOOYOVOV  LUKPOOPYAVICUADV, OmOTEAEL TPoLmOOESN Y10, TNV AVIWETOMTICY TOAADY
mmudtov oty KAWVIKN UIKpoPloroyia Kol TNV EMONUIOAOYIN YEVIKGOC, OAAG gival
Owitepng  oNUOVTIKOTNTAS ©TN UEAETN] TV ocoiuoverldcewv. To ovotqua TNng
opotavtonoinong twv Salmonella spp., T0 0mOI0 GLVEYDG OVOVEDVETUL KOBMG

avaoDOVTOL KOvoLPLol OPOTLTOL, £YEL ONUIOLPYNGEL UE TNV TAPOSO TOL YPOVOL v
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GUVOAO 0E0OUEVOIV, TTOV EMITPEMEL TN LOKPOTTPOBESUN emttpnon Tov yévoug Salmonella
oTNV TPOPIKY CALGIOA Kol cuvemakoiovba Kot 6t Anuocia Yyeia. Qot1d660, 0 peydrog
KATAAOYOG T®V OPOTUTMV 0LV EXEL TANPMOE ATOGAPNVIGEL TV KMVIKT KO ETLOTLUOAOYIKN
onuacia toug. o v enitevén TOV GLYKEKPYEVOL GTOXOV OMOLTEITOL TTEPICCOTEPT
YVOOoN YOP® amd TO YEVETIKO LAOPROBPO TV OpoTLRIMV KUl PEATIOON TOV GYETIKOV
poplak®v uebodwv. H emituymg Olayeipion TV HOPLOUK®OY TANPOQOPIOY Bo UTOPEGEL VO,
CUGYETIGEL TNV KATOVOUN Kol ToBOYEVEIX T®V O@OpmOV OpOTOHNOV TOL YEVOLS

Salmonella ce oyton pe ta {Ha kol Tov avopmmo.
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1.4 XKOHIOX THX AIAAKTOPIKHX AIATPIBHX

H perém ovt Eexivnoe pe okomd tov KaBopiopd NG cuyvotnTag EUQPAVIONG

(emmohaonog) Tov Salmonella spp. 6e mAYLVOUEVOLG YOIPOLE KUl TNV OPOTAVTOROINGN

TOV OTOUOVODEVI®V OTEAEXDY, MOTE Vo OlEPELVNOEL N GNUAVTIKOTNTO TOL YO1PVOL

KpEATOG Y1, TN Anuoota Yyeia.

Me mv mapodoo UEAETY, emyelpnOnke va Olevpuvbel n Pacn TOV YVOGEOV

OYETIKA LE TNV KATACTUGT 7OV EMKPATEL 0TI EAAMVIKEG YOLPOTPOPIKEC UOVAOES, OGOV

aQopa TN LOALVOT| TGV XOIPIVAV, KOOMG Kol 01 0pOTLIOL TOV EVOTULOVY GTNV TTEPIOYN TNG

Ococariag.

Mo v exitevén TOV ETGTNUOVIKOV GTOX®V TG O10TPIPNG TPOYPUUUATICTIKOV

KOl TPy HOTomomonkay ot e€Ng eEXUEPOVC LEAETEC:

Oporoyikn HeEAETN TOL emmolacuoL TV Salmonella spp. ekTpo@oV
YolpwVv amd TV EMANVIKT ETKPATELD.

YVGYETION TNG OPOOETIKOTNTAG UE TNV ATOUOVOGT] OO SPAY1 XO1p®V.
Egapuoyn evoedetyuévng pebodoroyiog yio pikpoPlorloyikn otepedvnon
™G uoéAvvVeNC yolpwv and Salmonella spp.

Evtomiopndg mpoPAnudrov  mov emnpedlovv  tov  KaBopiopd  TOL
EMTOAAGLLOV TOV GPAYL®MVY, APa KOL TNV EKTIUNGT TNG EXKIVOLVOTNTAG Y10,
tov EAMAnva Katavaimt.

KaBopiopde tov opotdimmv Kot vroeldav Salmonella spp. ctovg yoipovg

hyvvongG.

"‘EXeyyoc Tov pdhov ToL TTEPIPAAAOVTOC TOL GPUYEION Kol TNG OlUOIKUGTOG

oQUYNG OTNV ETUOAVVOT TOV KPEATOC KOl

‘Eleyyoc g oavtifloavioyg T®V OTOUOVOBEVIOV OTEAEXDV  TOL

amoTEAOVV TOH0YOVOLE TAUPAYOVTES Y10 TOV KATAVUAWMTY.
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KE®AAAIO 2

YAIKA & MEOOAOI
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2.1 Ipoédpoun Oporoyuny diepsdvnon Salmonella spp. 65 yorpounTépes Ko

TIYVVOPEVOVG YOIPOVS

Me okomd 1oV TEMKO oYXEO10GHO TNG O1EPELVNON G TNG CAAUOVEAADGNC TOL YO1POL
EyYve Lo eVPElR OPOAOYIKT] OlEPEDVNOT NG LOAVVOTG. XT0 6TdO10 avTd cvuuetelyav 39
EKTPOPEG YOIPOL TOKETOD - TEAIKNG TAYLVONG OO TEVIE YEWYPUPIKES TEPLOYEG TNG
EAMGOag (OeccoMa, Xteped EALGSo, B. EAAGSa, Hrepog, Kpnn), pe dvvapkoma
ueyoAvtepn towv 20 yowpountépmv. H ovupetoyn tov povadov Mrav e0gAOVTIKY.
Yulréxbncav 688 dctyparto aipatog amd v EEm opayitida pAERa Tpoepyouevo amd 314
yolpountépeg Enpac mep1doov kot amd 374 yoipovg TEMKNG Thyvvong 3-4 NuéEPES TPO TG
GQAYNG TOVG.

Ta detypata aipatog puyokevipnonkav otig 1.400 x g yia 15 Aentd kot petd tov
dwywpiopud Tov opov olatnpnonkav otovg —80 °C uéypt v e&éraon tovg. H
opofeTikdtra, dtepeuvinke e TN ypnon eumopikd dwobéoiung éupeong mix-ELISA
(Herd-Check Swine Salmonella Antibody Test Kit, Idexx Laboratories, Inc., Maine,
USA). H dokiun aviyveDel ovTIGOUAT EVOVTL TOV O KOOV 0poTin®mV (opoouddsc B,
C1, D) mov anopovavovror oe Evpoarn, Acia ko HITA.

H mapovcio avricopdtonv tpocdiopicmke kabopilovtag v T amoppdenong
oto 650 nm Tov AYv®GTOL OelyHaTog Ue ekelvn) Tov Betikov udptupa. H tiur tov Adyov
Aglypa- mpog- @ctikog udptovpag [Sample-to-Positive (S/P)] cvusyetiotnke yue 10 1060610
¢ Omtikng [Tukvdmrag [Optical Density (OD %)] pe ) ypnon evog cuvrereot 2,5
(Van der Heijden 2001). Zvykekpuéva n OD % mpocdiopictnke pe Pdon tov tomo:
OD% = (S/P) / 2,5x 100.

Ta dciypato a&loroynonKay pe O1UPOPETIKES O1E0VAC OMOOEKTEG TIUEC OTTIKNG
mokvomtog (OD):

e OD 10%- scientific value [cuvictdtolr ond tov mapackevacti-(Idexx
Laboratories, Inc., Maine, USA)]

e OD 20% (ypnowomnoteital 610 O0vE(IKO TPOHYPUUUO ETITHPNONG TNG
Salmonella (Alban et al. 2002) kot
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e OD 40% (elvar m 71w 7OV YPNOWOMOIEITOL OTA TEPIGCOTEPQ
TPOYPAUUaTH EAEYYOVL (screening programmes) NG Salmonella (Mousing

et al. 1997, Osterkorn et al. 2001)
AveEapmtog g emtheyeicag OD, kdOe detypo opol pe peTpnon KpoTeEPT TNG
emheyeioag (cut off) Bewpnonke apvnTiko, evdd BeTikd NTov Ta OetypaTo 0pol OiUaTOg UE

TIWEG loeg N peyaAbtepeg Tou cut off.

2.2 Awepedvion TG GUANOVEALMDGN S TOV YOIPOV GTO GYUYELD

Me dedopévol o ELPNUATO TG TPOKOTAPKTIKNG OPOOIEPEHVIONG 1] CUGTUATIKY|
UEAETT TOL TTaBoyovoL meplopiotnke 6e 000 cayeio tng OeccoMag. Eéetdotnrav 15
EKTPOPEG TOKETOV- TEMKTG Thyvveng ovvapikdmtag 20 - 500 yopountépwv. H emthoyn
TOV EKTPOPOV £yve pe Pdon 1o KPMplo OTL TO YPOVIKO OlACTNUA UETAPOPES Kot
TOPOUOVIS TV (DO®V PO NG SPayNG OTI EYKUTACTAGELS T®V ceayeiov Otv Ba
Eemepvovae TI¢ Tpelg mpec. O derypoToinyieg dmpknoav 8 unveg. Katd v nuépa tomv
SelyHaTOANYIOV TO TPOG Olepetiviion (ha emAéyovtay Tuyaio. Atepeuvnonioy oporoyikd
Kol pikpoProroywd 123 oedyla Bapovg 95-100 kg, mov avricToryovv mepinov oto 5%
(~2.500 yoipor) Twv ¥oipmV TOL GEPAYTNKAV KOTA TO YPOVIKO O14oTNUa, TNG S1EPEVVTIONG.
Ao kGBe Geaylo £yve opoAnyia Katd ™ odkacio TG apaipaing Tmv yoipmv Kot
oLAAOYN 16TMOV Y1 UIKPOPLoAoYIKn Olepebivnot. Ot opol emelepydoTNKay MG AVOTEP®

(vmogvotnta 2.1) kat ot 16Tol ®¢ EENG:

2.2.1  Xviloyn oty

A7d kGOe 5edyio xoipov amd To 0molo lye Yivel Ao Yia, GUAAEYOMKAV:
1. Tlepieyduevo amevbvouévou ue ™ ypnom Pauporxo@opov otvieod (swab stuart-
DELTALAB).
2. Tunuo ekeot. 'Eywve dommmn Anym Oelypotog evieptkol PAevvoyovov ue
amo&eon.

3. Meocevtépiot AeuQudEved.
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4. Xoinooyotr kvoteg. ‘Eywve donmrn otbdvolén kdbe yong kor Aqym Ostyuatog e
Baupaxo@opo otuAed (swab) amd 1O TOly®UA TNG XOANOOYOVL KLGTNG KOl TOV
YOANOOYOL TOPOV.

5. Tepdyion tpoynikov pvde. Eywve donmmm Aym tepoyiov TpaynAKoy Huog

(Tep1Oy| AMOGTPAYYIONG GOAYLOV) UETE. T OLYOTOUNGT] TOL GPAYIOV.

2.2.2. Xvlioyn TepIPollovTIKOY OstyudT@y opoyeion

Kotd 1 Otevépyela TV TOPATOVE  OEIYUATOMYIOV — TPOYUOTOTOmONKE
oLYPOVOS  GLAAOYY  TEPIPOAROVTIKOV  OElyHdTOV o@ayeiov. Ze kabe muépa
detyparornyioag dteEdyoviav TPELG YOPOL OEYUOTOAMYING: £Vag PO TG SPAYNG Kal SVO
Katd Vv eneéepyacio Tov opdyiwv. H cuAlioyn tov dstyudtonv éyve amd o xépta (M
YOVTIO) Kol payoipla 0O eKOOPEMY NG akdBapTNC CDWNE KUl TPLOV EKCTAYYVIGTMOV TNG
kaBapnc Codvne, Kabag Katl amd TO TPLOVL O1OTOUNGCNG TOV GPAYIOV.

ITo ocvykekpluévo, dlevepynbnke derypotolnyio pe t ypnon swab kat 6Tig 6VO
TAEVPEG TNG AETIOOC TOV Hayopldv omtd TV Kopuen mtpog ) Pdor, dmwg eniong Kol 6To
PoVL  Oyotounong.  Emmiéov, m  ovAhhoyn TV OsiyudTedv  amd  To YXEPIX
TPAYUOTOTOWONKE e TN ypnon swab ce OAN TV TOAQUIOIN ETLPAVELD Kol TV dVO

yeprdv. Tehkd, cvykevipobnkav 378 mepifariovrikd detyuarta.

2.3 Mukpofroroyuc Odiepedviion TG HOAVVENS 6TOV Kol TEPPUrlovIIKQOV

osynaTov

2.3.1  Amouovwon twv Salmonella spp.

H emeéepyacio tov derypdrov oy copugovn pe 1o ISO 6579:2002, Annex D.
Avto 10 ISO agopd v aviyvevon Samonella spp. oe meprrtdpate (OOV KOl GE
nepiParloviikd  Oetypota  omd  otddl  mpwtoyevoug moapaywyng  (ISO  2002),

aKoAoLOOVTOC eV cuvtopia TV €ENG dadikacia:
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o Ta swab amcvBvouévov, YoANSOYOV KOGTEMC, T OETYHATO EAEOD, KOBMG
Kol o, swab Tov TEPPUAAOVTIKDV OELYUOTOV CQUYEIOL UETUPEPOVTAV
donmra oe 10 ml Buffered Peptone Water (BPW) (Oxoid- England).
o O pecevéplot Aepgoadéveg euPamtilovray apyikd yio 10 sec e aBavoin
95% wxo1 akoAoVBOVGE GAOYMOT Y10, OTOADUOVOT] TNG EMPOVEINS TOVG
(Carlson & Blaha 2001). Me tov tpomo avtd, to. BeTiKd Octypota Oa
avtikatontpilovy Tov mpocsPefinuévo 16T6 (LIKPOOPYUVIGUOL ECMTEPIKA,)
Kol Oyl KAmOw  OlGTOLPOVUEV  emUOALVEN  (LUKPOOpPYUVIGHOL
eEmtepika).
o 25 gr amb T OEIYUATO TOV UEGEVIEPIOV AEUPAIEVOV KOl TOV TEUAYIMV
TPOYNMKOD ULOC HETAPEPOVTIOV (ONTTO GE GOKOVAEG OUOYEVOTOINGMG
(stomacher bag), 6mov mpootiBevtav 225 ml BPW (Oxoid- England) kot
axolovBovoe opoyevomoinon yia 90 sec.
Ta detypora mov evogpbiuiomkav ce BPW (Oxoid-England) erwdomkay otoug
37 °C v 18+£2 dpeg (un ekhektikd mposumAovTicpds). And avth v kalhépyeto 0,1
ml (3 otaydveg) evopbuipiommkav oto Modified Semisolid Rappaport-Vassiliadis
medium (MSRV) (Biokar, France). AkolovOnce enmoon otoug 41.5 £ 1 °C yio 24 + 3
opes. Ev ovveyeio, pikpoopyavicpol amd 1o Opro kébe Borepng {dwng tov MSRV
EVOPOUAUIGTNKAY GE GTEPER VIOSTPOUATO, EKAEKTIKA Yo T0. Salmonella spp. Avtd ftov
t0 mpotewvouevo amd 1o ISO Xylose-Lysine-Deoxycholate agar (XLD) (Oxoid —
England), To Brilliant Green agar (BGA Oxoid-England) ko1 o Salmonella Shigella agar
(SS Merck - Germany). Ta evo@BoAcuéva, OpERTIKA VTOGTPOUOTA EXTMALOVTOV GTOVS
37 °C vy 24 + 3 ®pec. Metd v mapéAevusn Tov amoitoDUEVOD ¥POVIKOD S10GTHUOTOC,
amowkiec Vmomteg yio Salmonella spp. o610, EKAEKTIKG VTOCTPOUOTO LETAPEPOVTIOY GE
Columbia blood agar (CBA, Oxoid, England) yia ™ onpovpyio kabBapdv KaOAMEPYEIDV.
Av Kot o Tpio VTOSTPOUATA ElYAY VTOTTEC amOIKies, petapépoviav o CBA puovo autég

ortd 1o XLD.
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2.3.2  Lovmipnon 1oy amopovobéviamy oteleymv

Ao wobopn 24mpn koAMépyela Salmonella spp. oto vmoctpoua Columbia
blood agar AauPdvoviav 4-5 amokieg, o1 omoieg evopBuipiloviov ce 5 ml Opertikov
Couov Brain Heart Infusion Broth (Oxoid, England), ctov omoio &iye mpootebel
yAvkepOAn (Sigma- Aldrich), dote 10 TEMKO VITOGTPOUA VO ExEl TeptekTikOTnTo 20% o8
avt. Ev cuveyeio yvotav endoon otoug 37 °C yua 14-16 dpec. AkorovBodoe Sravopn
NG KOAMEPYEWG OE AMOCTEPMUEVA KOVIKG cowAnvape 1,5 ml tomov eppendorf kot
anobnkevon otove -80 °C, péypt Vv mEPOITEP® EMEEEPYAGIO TOV ATMOUOVODEVTOV

oTEAEYDV.

2.3.3  Tawtomoinon twv Salmonella spp.

O xoBopég wKoAMEPYElEg OlepevviOnkav pe ypmdon Gram, T doKiunq g
ofeddong, pe to exAiektikod vrdéotpopo Salmonella Chromogenic Agar (SCA-Biolife-
Italy) xon To Triple Sugar Iron Agar (TSI, Merck- Germany). OAa ta Gram ka1 0&g104omn
apVNTIKG oTeEAEYN TawTomomOnkay Broynuikd pe ta API 20E (Biomerieux, France) kot
MicrogenTM GnA+B-ID (Microgen Bioproducts Ltd, UK) cvetiuata.

Ta otehéym mov avayvopictray og Salmonella spp. eéetdomrav pe ™ uéBodo
NG OPOCVLYKOAANGONG G€ TAGKA HE TOALSVVOUOVE OvTIOpovG aviyvevong O- xar H-
avtiyovov (Remel Europe Ltd; Dartford, England). Oca oteléym nrav Oetikd otovg
avTIopoLE opotavtomombnkay Tnpwng oto Ktnviatpikd Epyactipio XaAixidag (E6viko

Epyactpro Avagopdc Zoipovelhmv & Mikpofrokng Avioync).

Q¢ e€aipeon otovg kavoveg tov ISO ywoo ta Ostypoto amd o@dyo yoipwv,
KaAMEPYELD OYKOL evog Kpikov amd 10 BPW evoebaipicmke kon o’ evbeiog oto XLD,

KOl GTY] GUVEYELD, AKOAOLONONKE KAl Yio 0VTO TOV TPOTO 1 Oradikacia Tov ISO.
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2.3.4  Adigpedvnon dromv Proynuikay ovtiopaoemy

Yreréym Salmonella hoxtoln Betikd kol HpS apymricd, petd omd tavtonoinon pe
TIC OVOTEP® HEBOdOLE, KaBhC ko otedéyn E. coli cuykadepynOnkoy 610 VTOGTPOUOTA
SS ko TSI pali pe tomikd oteréym Salmonella, hote vo diepevynBovV TUYOV ONUOVTIKEG

aAAnAemdpdoelc.

2.4 Awvéipysw doKu@Vv gAEyyov svaweOnciog oe avriukpoPlokic oveieg kau

afépra Ehara

‘Oha ta oteréym (ocvvoro 101) mov avayvopiotnkav pe T API 20E, MicrogenTM
GnA+B-ID xon v opotavtoroinon g Salmonella spp. diepeuvndnkay ¢ mpog v
avtoyn Tovg o 24 avryukpoPilakég ovsieg. EE avtav, 59 opotavtomombévia oteAéym
OV OTOUOVABNKAY Omd SPAYIN XOlpwV, O1EPELVONKAV YO TNV OVTOYH TOVG KOl GE TPiX
a19épro Eraia. Ot dokuég ota avtiBloTika Kot ta oubépia EAona, Eytvav Ue Tn pébodo
ddyvong tov diokwv (uEBodoc Kirby-Bauer). To otéheyoc Escherichia coli ATTC 25922
ypnowonomonke ®¢ otérexoc avagopds. Ot avtyukpoPloukég  ovcieg oL
¥pNooTomOnKay enthéybnkay ue Bdon  ¥pNon TOVG GTNV WITPIKN Kol KTNVINTPIKN
apalén. Avtéc nMrtav: amoxicillin (30 pg), amoxicillin/clavulanic acid (20/10ug),
ampicillin (10 pg), ampicillin/sulbactam (10/10 pg), aztreonam (30 pg), cefotaxime (30
ug), cefoxitin (30 ug), ceftazidime (30 pg), ceftiofur (30 pg), ceftriaxone (30 pg),
cefuroxime (30 pg), chloramphenicol (30 pg), colistin (50 pg), doripenem (10 pg),
enrofloxacin (5 pg), erythromycin (15pg), gentamycin (10 pg), kanamycin (30 ng),
nalidixic acid (30 pug), penicillin G (10 pg), rifampin (30 pg),
sulfamethoxazole/trimethoprim (23.75/1.25 pg), tetracycline (30 pg) ko tigecycline (15
ug). Ta afépro Ehono emAéybnkav pe Pdorn ™ ypnon Tov oviictoyywv Potdvev oty
TEXVOAOYiD TPOQIU®Y (®IKNG TPOEAEVOTG.

Yuykekpyéva, amod Kabapn 24mpn kaArépyewa Salmonella spp. 610 VTOGTPOUO
CBA Aoappdvovrav 2-3 amokieg, o1 omoieg evauwpolvviav oe 5 ml oteipov vdaTikoD
Sdavpartog 0,85% NaCl, pue oxkond ) onpovpyio Poaktnpiotaxod evaumpnuatog 0,5 g

KMpokag Mc Farland. Evtog 15 min amd v TapacKeL| TOL LiKpoPiokov EVOimpNUoToc,
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ywotov eupdmrtion oteipov PapPfoako@Opov GTEIAEOD GTO WKPOPIOKO EVAIDPMUO KOl
amopdKPLVGY NG TEPIGOEING TocOTNTOG UE Tieon ota Toyduate. AxoiovBovce
emiotpwon oe Mueller -Hinton agar (LMLAB 39-UK). Zm cuvéyeta, evtdg 5-15 min amo
NV emioTpOon TOL LAIKOD ywotay 1 TomobEéTmon Tev ovTPloTiKOv doKiov Ue
Soveunth. Ta tpuPrio emwdloviov ctovg 37 °C yio 18-24 dpec ka1 akorovBovce M
avayvmon TOV AmTOTEAECUATMV.

H epunvela tov anoteiecpdtov éywve pe Paon tig odnyieg tov Clinical and
Laboratory Standards Institute (CLSI 2011), European Committee on Antimicrobial
Susceptibility Testing (EUCAST 2013) kot twv Galani et al. (2008). T'a exeiva ta
avTyukpoPlokd yio to. omoio, dev NTov OlabécIua o, Oplo. TOV (OVOV OVUGTOAG, TO
oTéAeyog Bempovvray aviekTIKO, OTav 1 Topatnpovuevn (OGN OVOGTOANG TOL NTAV
uikpotepn TV 12 mm, evd Bewpovviov gvaictnto, otav mapovciale (dvn ovOGTOMC
ueyoAvtepn tov 15 mm (On®w¢ mopOINPEITAl HE TOVG TEPIGGOTEPOLS ELAIGONTOVC
UIKPOOPYUVIGUOUE TV TIVAK®V g0a16On6iag). XTeAéyn oL mopovsiacay evaicinoia o
TOVAYIGTOV TPELS KATNYOPIES aVTIUIKPOPIOK®OVY TopayovTmy BempnOnKoy TOAAVOEKTIKA
(Multi Drug Resistant- MDR) (Schwarz et al. 2010).

A7d 10 GOVOAO TMV GTEAEYMV TTOV OlEPELVNONKAV UE TA S1OKI0 OVTILUKPOPIaK®Y
oVGIBYV, EMAEXONKOV 59 TOALOVOEKTIKA GTEAEY Y10, TN S1EPEVYNGN TG AVTIUIKPOPIOKN G
gvooONoiog TOLC OTO EUTOPIKA aBépla. EAaia pryavéAoto, Bupapéralo Kot EA01o
devoporifavov (EKOPAPM EAAAX ABEEE). H avacyetikn Opdon Tov obépiov
ehaloov  mpocolopiotnke upe v e€étaom TPV SPoBUGHEVOV  avVOPAImTOV
CLYKEVTPOOE®Y, cLUPOVA pe Toug Skandamis et al. (2001). Amooteipmuéva yoptivo,
dwokie (Whatman &wpétpov 6 mm; Difco, Becton, Dickinson, Sparks, MD)
eumotiomray pe 5, 15 kot 30 pl amd kdBe a1Béplo £hato, evd 1M aOALT CAKOOAN
YPTOLOTOMONKE G OPYNTIKOG LAPTLPAG.

Ad kdBe pikpoPlokd OTEAEYOC TOPACKEVAGTNKE PUKTINPIOWKO EVOLDPTUOL
Borepomtag 0,5 Mc Farland. Ta evoiwpriuata emotpddnkav ce Mueller-Hinton agar
(LMLAB 39-UK), Oom®wg kol Yoo TIC OVIWIKPOPIOKES ovole. Xt GLVEXEW TO
EUMOTICUEV, Ol1oKio. TOmOBeTNONKOY UE TN YPNON OMOSTEP®UEVNC AoPidag otV
emQavelo, Tov evobolucuévmy TpuPAmy kat o1 keAMEpyeleg emmdstnkay ctoug 37 °C

v 18-24 mpec.
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H avactor ¢ Baxmploxng avdmtuéng tpocolopiomke pe Paon ™ SGUeTpo
TV (ovov ovactong (mm). 'Etot, yio v gpunveia tov amotelecudtov KabopictnKay
TEGGEPLS OUAOES, OVAAOYX, e TN OLAUETPO TNG LOVNG avacToM|G (ZA): 1) Kapio avacTodn
avamTuéng, 11) wkpn opacn (ZA < 12 mm), iii) gvougueon opaon (12 mm > ZA < 20
mm) ka1 iv) peydin dpaomn (ZA > 20 mm) (Rota et al. 2008).

2.5 Zratwetiki) Avdioon

2.5.1  Ilpddpoun opoloyixn Odiepsdvnon Salmonella spp. oe yoipountépes Ko
TOOVOUEVOVS YOIPODS

H ortotiotikn avdivon yioo v ektipnon ¢ oxEonG ¢ opobeTikdTTag TV
YOLPOUNTEP®V KAl TOV YOIP®V TEAMKNG TAYLVONG TPAYUOTOTOWONKE UE TN YPNOT| TOL
ocuvvteieotn cvoyétiong Pearson kot Ty ANOVA (one factor, 0=0,05), pe to Statistical

Package Excel 2007.

2.5.2  Opodispedynon yoipwy ato opoyeio

H ortotiotikn avéivon £ywve pe to Statistical Package for Social Sciences (SPSS)
version 21. H 6TatioTiky onuovtikoOtnTa Y10, GAEC TIC O0KIUEC opiotnke oto p<0.05.

Ta TocoTIKAE dedOUEVO TOPOVGIAGTIKOY MG LECT TIU KOl TUTIKY OTOKAIGY, VO
TO TOLOTIKG OC SLYVOTNTO Kot G Tocootd. H extiunon twv dedopévmy oTnV KOvOoviKn
Katovoun é&ywve pe tn ookipacio. Kolmogorov-Smirnov. Ot cuvykpicelg petald tov
OLAO MV TMV TOLOTIKMV 0edoUEVOV dteENyOnoay ypnooroidvrog to Chi-square test, evo
N GUYKPIOY KOTAVOUNG TMOV TOGOTIKOV UETUPANTOV &ytve pe TN ypnon tov Mann-
Whitney U test.

H ovoyétion petalb ELISA, Microgen, API kot opotavtoroinon eéetdotnie pe

to Spearman’s rho test.
2.5.3  dievepyeia dokiuwv eAéyyon evouobnoiog oe aibspio Elaua

H ortatiotikn avéivon £ywve pe to Statistical Package for Social Sciences (SPSS)

version 21. H ototiotikn onuavtikdmra yuoo dAeg Tig dokuég opiomke oto p<0.05 7
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p<0.001. Ta, mOGOTIKG 0E0OUEVE, TAPOLGIAGTNKAY MG UECT TIUN KOl TUTIKY amOKAoN,
EVD TA TOLOTIKA ¢ Tocootd. O &heyyog kavovikomtog £yive pe to Shapiro Wilk test
(Marques de Sa 2007), mpayuatomombnkay aviAvot SlokOUOVONG EXUVIALUBOVOUEV®Y
uetpnoewv (Repeated Measures Analysis of Variance), m molvpetafAntr 0ok
EMOVOAOUPAVOUEVOV LETPNCEMY YPUULIKNG ToAvOpdunon (the Multivariate Test GLM
Repeated Measures), evd) 1 GOYKPIOT TOV UECHOV TOV EEAPTNUEVOV UETAPANTOV EYVE UE
to t-Test (Howitt & Cramer 2003, Gnardelis 2006). EmutAéov, 0 un mopoueTpikoc
éreyyoc Kruskal — Wallis Test ypnowomombnke ywoo tn oLYKPION TOV UECHV TOV

aveaptNToVv peTafAnToy.
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KE®DAAAIO 3

AIIOTEAEXMATA
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3.1 Mpédpoun Opoloyusn) dwepsovnen Salmonella spp. oe yowpounTepes Kar

TAYLVOREVOVS Y0ipoVg
2 @don ovt NG OEPelvNoNG GUUUETEOV 39 eKTPOQPEC XOIPOv TOKETOV-
TEMKNG mhyuvong amd mévie yemypapikés meployés g EAMGdog (Oecooiia, Xteped

EMada, B. EAAGda, Hrepog, Kpim) (Iivakeg 3.1).

Mivakag 3.1: Ap1Opudg oporoyika séetacOiviav OOV ava sktpoe

I'EQI'P.IIEPIOXH APIOMOZX APIOMOX APIOMOX APIOMOX
EKTPO®ON XOIPOMHTEPON INAXYNOMENON 700N
B. EM\dda 14 86 139 225
Ozoouiia 7 39 71 110
Yrepea EAAGoa 12 124 93 217
"Hrzpog 5 59 58 117
Kpim 1 6 13 19
LYNOAO 39 314 374 688

E&etdommkav 1peig cuvictopeveg TipéG ontikng mukvomntag OD g ELISA (10%,
20% ka1 40%) Yo Tov TPocdopIioud Tov aplduol TmV BETIKGOV YOIPOUNTEP®V KOl TV
yoipwv tehkng mhyvvong. Ta arnoteréspata (ITivakag 3.2) éde1éav Ot
e T cut off OD>10% 10 10GOGTO TOV BETIKOV YOIPOUNTEPOV KUUUIVOTAV
and 73,39% - 100% (p.o. 81,53%) Kot TeV xolpev TEMKNG TdLVons and
38,03% -84,95% (1.0. 70,32).
e T cut off OD>20% 10 TOGOGTO TOV BETIKOV YOPOUNTEPOV KUUOIVOTOV
omo 33,34% - 58,14% (p.0. 55,1%) ko1 TV ¥0ipmV TEMKNG TAXLVONG 0o
12,68 —64,52% (41,71% p.0) kot
e [ cut off OD>40% t0 MOCOGTO TV BETIKOV XOIPOUNTEPOV KLUUOVOTAY
omo 5,08% - 30,77% (p.o0. 20,38%) ko1 TV Y0ipmV TEAKNG TAYLVGNS 0O
0—-31,18% (w.o. 15,5%).
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Iivakag 3.2: LZoykevTpoOTIKOS TivoKaS 0po0eTIKOTNTUS YOLPOUNTEPOV KUL YOLPOY

TEMKN G TAYLVENG 39 EAMVIKAOV EKTPOPAV

ZYNOAO | GEZZAAIA | BEAAAAA | ZTEPEA HIIEIPOX | KPHTH
EAAAAA

APIGMOZ 39 7 14 12 5 1
MONAAQN
ZYNOAQ ZQON | 688 110 225 217 117 19
APIGMOZ 314 39 86 124 59 6
XOIPOMHTEPQN
APIGMOZ 374 71 139 93 58 13
ITAXYNOMENQN
APIOMOZX ZQON | 519- 56- 177- 170- 100- 16-
OD >10% 75.44% 50,1% 78.67% 78,34% 85.47% 84,21%
APIOMOZ 256- 29-74.36% 75-87.2% 91-73.39% | 55-93.22% | 6-100%
XOIPOMHTEPQN | 81.53%
0D >10%
APIGMOZ 263- 27- 102- 79- 84.95% | 45- 10-
[MTAXYNOMENQN | 70.32% 38.03% 73.38% 77.59% 76.92%
0D >10%
APIOMOZXL ZQON | 329- 31- 107- 129- 56- 6-
0D >20% 47.82% 28,19% 47.46% 59.45% 47.86% 31.58%
API®GMOZ 173- 22- 50- 69- 30- 2-
XOIPOMHTEPQN | 55.1% 56.41% 58.14% 55.65% 50.85% 33.34%
OD >20%
API®GMOZ 156- 9- 57- 60- 26- 4-
[TAXYNOMENQN | 41.71% 12.68% 41% 64.52% 44.83% 30.77%
0D >20%
APIOMOZX ZQON | 122- 14- 38- 59- 10- 1-
OD >40% 17.,73% 12,72% 16,89% 27,19% 8,55% 5,26%
(30 sxTpopic)
APIGMOZ 64- 12- 18- 30- 3- 1-
XOIPOMHTEPQN | 20.38% 30.77% 20.93% 24.19% 5.08% 16.67%
OD >40%
APIGMOZ 58- 2- 20- 29-3 7- -
[TAXYNOMENQN | 15.5% 2.82% 14.39% 1.18% 12.07%
OD >40%
APIOMOZ ZQON | 111- 12- 25- 57- 10- 1-
40%<0D <70% 16,13% 10,9% 11,11% 26,26% 8,55% 5,26%
(23 sxTpopés)
APIGMOZ 58- 10- 11- 30- 3- 1-
XOIPOMHTEPQN | 18.47% 25.64% 12.79% 24,19% 5.08% 16.67%
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40%<0D <70%

API®GMOZ 53- 2- 14- 27- 7- -
[TAXYNOMENQN | 14.17% 2.82% 10.07% 29.03% 12.07%
40%<0D <70%

APIOMOL ZOQON | 11- 2- 7- 2- - -
0D >70% 1,6% 1,81% 3, 11% 0,9%

(7 exTPOPES)

APIGMOZ 6- 2- 4- - - -
XOIPOMHTEPQN | 1.91% 5.13% 4.65%

0D >=70%

APIOMOZX 5- - 3- 2- - -
[MTAXYNOMENQN | 1.34% 2.16% 2.15%

OD >70%

H octotictiky avdivon tov omotehecudtonv &deiée vymin Betikn cvoyétion
HeTalD TV 5 yemypapikmv teproymv vd depevvnon (ITvakag 3.3). Anradr), 6e OAeG TIG
YEQYPOUPIKEG TEPLOYES TOPOLGIALETAL TO 1010 HOTIPO TOGOGTOV TPOGPOANG, AVEEXPTNTMG
™m¢ NAkiog Tov (Oov pe cuvrereoth) cuoyetiong petaév 0,84 kot 0,99. IMapopoing, N
AvaAvon 0e00UEVOV TOV OTOTEAECUATOV LE OVAALGT] OUKVUOVOTG KATO EVa TOPEyOVTOL
(ANOVA one factor, a=0,05) &deiée o1t petald tov opddwv (Yorpountépec-yoipot
TEMKNG TTaYLVOTC) eV VILAPYEL CTOUTICTIKG CNUAVTIKY O10popd. LeTald TV TEPLOYDOV GTIG
TIES TPOoGPoing yia 1o cuvoro Twv OD (tiun-P=0,98) (ITivaxog 3.4).

Me dedopéva To EVPNUATO TNG OPOIEPELVNGNE O GYEONUGUOC TN OTOUOVIOCNG
Tov maboydvov meplopictnke o1 Oeoooiio, OMOL 1O TOGOGTE TV OPOPETIKAOV

exkTpoaV Nrav petaéd 0-92,6% (cut off OD>=10%) xat petadv 0-20% (cut off OD>40%).

IMivaxeg 3.3: ZuvteheosTEC GVGYETIONS ETL TOV GUVOAOV TOV LOMV TOV S YEOYPUPIKOV

TEPLOY OV
OEXEAAIA | B. EAAAAA | £ZTEPEA HIIEIPOY | KPHTH
EAAAAA
OEZZAAIA 1
B. EAAAAA | 0,939072982 1
ET.EAAAAA | 0,84314398 | 0,941822167 1
HITEIPOZ 0,910475885 | 0,997138042 | 0,947632736 I
KPHTH 0,930553359 | 0,996114908 | 0.916101671 0,994229
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Mivaxag 3.4: ANOVA one factor (¢=0,05) ywz ™) diepeiviion) T SNREVTIKOTITES TN

NAMKIAS KUl TS YEQYPAPUKNS TEPLOYIS WS TPog TV opodeTikoTTR

ANAAYZH AIAKYMANZIHX
Ipogicvay AW BaOuoi MS F muj-P - Kpimjpio F
diexvpaveng elsvlepiag
Meta&o opddmv  0.048969 4 0,012242201 0,096515149  0,982394  2,866081402
Méou otic opadec  2.536846 20 0.126842278
Zivoro 2,585814 24
LYMIIEPAXMA
Ouddec Iiijloc AOporopua  Méooc dopoc  Adwaxvuaveoy
OEZIAAIA 5 2208909091 0.441781818  0.13869798
B. EAAAAA 5 1711033333  0,342206667 0.109754272
YTEPEA 5 1,571089862 0,314217972 0.069574727
EAAAAA
HIIEIPOX 5 1,666699145 0,333339829 0,145253273
KPHTH 5 1.789494737 0.357898947 0.170931136
3.2  Opodiepevviion 0ip®V 6T0 6QUyEi0

X1 debtepn @dom g épevvag eetdomray 123 yoipot 15 extpoemv. To 59,35%
tov Oerypdrov aipatog eiye OD>10%, to 37,21% eixe OD>20% xor to 20,33%
napovciace OD> 40%. Ano ta {hao ov aropovodnke Salmonella 1o 30,23% ue cut-off
OD 40% xo1 10 65,11% pe cut-off OD 10% ntav cvyypoveg opobetikd (ITivakeg 3.5 kot

3.6).

Mivokag 3.5: Amotehéopora opoOstikétnteg ota Salmonella spp. yw yoipovg

TEMKI G TAYLVONG
0OD>10% 0OD>20% 0OD>40%
No % No % No %
73 59.35% 47 37.21% 25 20.33%
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Hivaxkag 3.6: Xvykptikd agmotehéopota Baktnpoloyik@v pedoédwv amopdvoong
KUL 0pOLOYIKAY ngd6dwv drepevvnong Salmonella spp.

ApOuodg Oetikdv (hov

TOTAL 0D> 10% OD>20% | OD >40%
OPOTAYTOITOIHXH | 43 28 -65,11% | 20-46,51% | 13-30,23%
MICROGEN 45 31-68,89% | 23-51,11% | 13-28.89%
API 50 35-70% 25-50% 15-30%

3.3 Miuwkpofroroyu oJiepevviien TS HOAVVENG 16TOV Kol TEPPUrhovTiK@OV

osynaTov

3.3.1 Amoudvwon twv Salmonella spp.

H o&oroynon tov dmontemv anokidv cupueova pe to ISO 6579, toug Quinn et al.
(1994) ka1 TOVG TOPACKEVOUCTES TOV EMAEYUEVOV OPERTIKOV VTOSTPOUATOV £Yive Bdon
TOV yopaKTnprotikev tov ivaxa 3.7.

Ao T1g 615 KaAMEPYEIEG 10TOV Kal kompdvav (615 delypata) ce MSRYV, 64
(10,4%) 6ev mapovciacay avamTuén, evd amd TiG KaAAEpYeleg TV 378 mepiBaliovTiK®OY
detyndrov oe MSRV dev mapovsidomke avamtuén o 153, Ex tov Aoutdv 776 MSRV
KOAMEPYLOV Ol OTOlEG SlEPELVNONKAY TEPAUTEP® IE TN YPNON TV CTEPEDV EKAEKTIKDV
vrooTpOUaTeV Tov Ilivaxa 3.7 amouovobnkav 265 oteréyn to omoia frov Gram Kot
o&e1d6dom apvnTiKd Ko Topovcialoy To QUIVOTUTIKG, XOPUKTNPICTIKG TV VTOCTPOUATOV
(ITivaxag 3.7). And avta 101 oteréyn avayvopiomray og¢ Salmonella spp. pe to API
20E (Biomerieux, France) ko1 1o MicrogenTM GnA+B-ID (Microgen Bioproducts Ltd,
UK), ev® 1o vmolowmo avikov oe dAio Gram oapvnrikd yévn. Ta  otehéyn mov
yapokmmpiotnkayv Broynmukd wg Salmonella spp. mponbav amd 50 (uéBodog API 20E)
kol 45 (uébodoc Microgen) yoipovg 6Oetikovg amd TOLAdyloTOV  €va,  onuelo

detyparornyioag toug (ITivaxec 3.6 ko 3.8).
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HMivakag 3.7: Ymootpopote amopévoens tomkdv Salmonella spp. kar ot

TPOTELVOUEVES AVTIOPAGELS TOVG

Yréorpopo | XopoktnpioTiky sp@avien OmolKIAOV Kol VTOSTPOUATOV KOTd TNV

aropoveon Salmonella spp.

MSRV Ta kivnrika Salmonellae divovy amoikieg mwov yopaktnpilovial omd VTOLEVKEG
aotopaveig {oveg Boiepdntag dapérpov =30 mm, OKTIVOTA OO TO OTNUELD
OV gvoOolutopnov. Xpmuo VI0CTPMUNTOS KVUVOTPACIVO. XTI TEPLOCOTEPESG

TEPUTTMGELG TO VIWOCTPWOLO, YIVETOL LEVKD.

XLD EpvOpéc amotkieg e (M xopig) povpa kEvipa. Xpmuo vrooTpmduatog omo evdpd
og Pabutepo gpuipo.
SS Ayopoypopeg amotkieg (haxtdln oapvnTikég) He uavpa Kévipa. Xpohuo

VIOGTPONOTOC amd pol-gpubpd g ypdio dyvpov.

BG EpvOpéc-pol-hevkég adapaveig amotkieg mepiBoiiopeves omd hapmpd KOKKIVO

VROGTPOL. XPOUE VITOCTPOUATOS OO TOPTOKUM-KOPE 6& Aapumpo gpubpo.

SCA MawB-eovéia omotkieg. Xpduo vIooTpOUOTOS 00 LeVKd o€ amaid PLoreTi.

TOPOYOYN Amoikieg pe povpo kévrpo ota XLD kon SS agar, opatd povpo i{nua oto TSI

H,S agar.

TSI EpvOpd (oo avtidpaon oto KeKApévo) kol kitpwvo (0&wvn avtidpaon
otov 1ato), mapaymyn HoS (uadpo inua), n peydn mapoyyn tov omoiov, Tig
TEPLOCOTEPEG POPEG, EMKUAVTTEL TEAEIMG TNV O&v avtidpacn (kitpivo) Tov

TATOV.

Avtiopoit O, | Zvykdiinon
H
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Hivaxag 3.8: Katavomn amopoveliviov opotimov amd TS OwG@opes meployés

ostypaToMyiog TOV HoAveuivev {Owv
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OPOTYIIOX OPOTYIIOX OPOTYIIOX
A/A OPOTYIIOX OPOTYIIOX
AlIO ATIO ATIO MYX
7200Y ATIO EIAEO AIIO XOAH
KOIIPANA AEM®AAENEY | TPAXHAOY
S.enterica
1. subsp. enterica
6,7:k:-
S.enterica
2. subsp. enterica
6,7:k:-
; S.enterica  subsp.
’ enterica. 6,7:k:-
N S.enterica
S. enterica
4. subsp. enterica
subsp. arizonae
ser. 4,5,12:1:-
S.enterica S.enterica S.enterica subsp.
5. subsp. enterica | subsp. enterica enterica ser.
ser. 4,5,12:1:- ser. 4,12:1:- 4,5.12:1:-
S.enterica
6. subsp. enterica
ser. 4,12:i:-
S.enterica  subsp.
7. enterica Ser.
4,12:1:-
8. S. Meleagridis
9. S. Typhimurium
0 S. enterica | S. enterica subsp.
' subsp. arizonae | houtenae 40:g.t:-
11. S. Typhimurium | S. Typhimurium S. Typhimurium
12. S. Typhimurium | S. Typhimurium S. Typhimurium
13. S. Typhimurium
S. enterica
subsp. enterica
14.
ser. 6,14,25: - :
1,2
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15. Atvmomoinm
16. S. Typhimurium
17. S. Typhimurium S. Typhimurium
18. S. Typhimurium | S. Typhimurium
19. Atvmomoinm
S.enterica  subsp.
20. enterica ser. 4,12:1:
S.enterica  subsp.
21 enterica ser. 4,12:1:
S. enterica
22. S. Cerro
subsp. arizonae
S.enterica  subsp.
23. enterica 6,7:k:-
S.enterica  subsp.
24. enterica 6,7 k:-
S. enterica
subsp.
25. diarizonae
61:k:1,5
26. S. Bredeney
27. S. Bredeney
28. S. Bredeney
29. Atomomoinm
30. S. Typhimurium S. Typhimurium
31 Atomomoinm
S.enterica S.enterica  subsp.
32. subsp. enterica enterica ser.
ser. 4,12:i:- 4,12:1:-
S.enterica  subsp.
S. enterica
33. enterica ser.
subsp. arizonae
4,12:1:-
S.enterica
S. enterica
34 subsp. enterica
subsp. arizonae
ser. 4,12:i:-
35. S. enterica | S. enterica subsp.
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subsp. salamae | arizonae
38:b:1,2
36. S. Agona
S.enterica  subsp.
37. S. Infantis
enterica 6,7 k:-
38. S. Derby
S.enterica
39. S. Typhimurium | subsp. enterica S. Typhimurium
6,7:k:-
40. S. Typhimurium | S. Typhimurium S. Typhimurium S. Typhimurium
S.enterica
41. subsp. enterica
ser. 4,5,12:1:-
S.enterica
42. subsp. enterica
ser. 4,5,12:1:-
S.enterica
43. subsp. enterica
ser. 4,5,12:1:-
" S. enterica S. enterica
' subsp. arizonae subsp. arizonae
S. enterica
45,
subsp. arizonae
S. enterica
46. subsp. arizonae
S. enterica S. enterica
47,
subsp. arizonae subsp. arizonae
48 S. enterica
subsp. arizonae
S. enterica
49,
subsp. indica
S. enterica
50.
subsp. arizonae
**¥YN.
11-25,56% 18-42% 7-16% 17-40% 6-14%
ZQON

* To voeion arizonae kou indica tantonombnkay foymukd

**Me Baomn v opotowtonoinon
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3.3.2  Oporavroroinon twv Salmonella spp.

H oportatavtonoinen (xpvceod mpodtumo) avayvopioe og Salmonella spp. cuvoikd
86 oteléym. Ao avtd 59 otehéyn mpoépyoviav amd 43 yoipovg (Ilivaxeg 3.8, 3.9a kat
3.9B) kau 27 amd mepiPoriovtikd Osiypato. Ex tov 43 Betikdv yolpov pe Pdon v
opotavtonoinon (ITivaxag 3.8), 6éka (23%) Mtav LOAVGUEVOL 68 TEPIGGOTEPU OO £V,
onueio delypatoAnyiag, evd TPEIS NTAV UOAVGUEVOL HE dVO SLOPOPETIKOVS OPOTHTTOVG
amé 000 OPOopeTIKE onueia Oerypotoinyiog. Zvykekpipéva, 18 (41,8%) otehéym
amopovodnkav amd tov ered, 17 (39,8%) amnd peoeviéprovg Aepgoadéveg, 11 (25,56%)
amo kompava, 7 (16,2%) amd yorn kat 6 (13,9%) and tpaymiucovg poeg (Iivaxog 3.9q).
Ta oteréym omd TpayMAIKO LV amopovaENKay dha amd ¥0ipovg OV LUV TOLALYIGTO £V,
axopa Betikd onueio derypoatoinyiog (Iivaxkag 3.8).

H opotavrtonoinon xotétale to oteréyn oe 14 opotvmovc. Avtol NTav ot S.
Typhimurium (21 oteréyn), ot povogaoikol Tomot S.enterica subsp. enterica ser. 4,12:1:-
(9 oteréym), S.enterica subsp. enterica. 6,7:k:- (7 otehéym), S.enterica subsp. enterica
ser. 4,5, 12:1:- (6 otehéyn) wou S.enferica subsp. enterica ser. 6,14,25: - 1 1,2 (éva
otéheyog), ot opotvmol S. Bredeney (3 oteléyn) kar amd &vo GTEAEYOG Y10, TOUG
opotumoug S. Agona, S. Derby, S. Infantis, S. Meleagridis, S. Cerro, S. enferica subsp.
diarizonae 61:k:1,5, S. enterica subsp. salamae 38:b:1,2 xou S. enterica subsp. houtenae
40:g,t:-. Téooepa oteréyn Ppednkay atvmomointa, evd 14 avayvopiomkay Broynuikd mg
S. enterica subsp. arizonae ka1 €vo, ©¢ S. enterica subsp. indica (Ilivaxag 3.9).

01 27 opotumot tov Betikdv mepBarioviikdv derypdrtomv nTav ot S. Typhimurium
(17 oteréym) Kol 0 povopaotKdC TUTOG TG S.entferica subsp. enterica ser. 4,5,12:1:- (10
oTeEAEYT). AVTA OTOUMVOVOVTIOV GUVEXMS Ot TA 1010 YAVTIH, TOAAATADY YPNCEMV EVOG
EKO0PEN 6 OAOVE TOVE YUPOLE TV OEIYUATOAYIDV.

H oyéon tov amopovembéviov oTerey®v Kol 1 6YECT TOLC UE TNV OPOAOYIKN

depegvynon mapatnpeitan otov [ivaxa 3.10.
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Mivakag 3.9a: Opoétonor Salmonella spp. mov amopovOOnkav ond mévre

OLOQOPETIKEG TEPLOYESG OSIYRATOMWYIAS YOIPOV TEMKI G TAYVVOG

M s M ZHvok
, Kémpava | Evieée | Xoi ecewerplol Dg’ vvo ’0
Opdrvmog Aegnpadéveg | tpaymnrov oteElE GO/
No No No ,
No No 0pOTLTO
S. Typhimurium 6 7 1 2 > 21
S.e.nterlca subsp. . i 5 0 0 | 6
enterica ser. 4,5,12:1:-
S. en.terlca Subsp: i ) ) 5 i 9
enterica ser. 4,12:1:-
S. Bredeney - - 1 2 - 3
S. Agona - - - 1 - 1
S. Derby - 1 - - - 1
S.enterica subsp.
- - 7
enterica. 6,7.k:- 2 ! +
S. Infantis 1 - - - - 1
S. Meleagridis 1 - - - - 1
S. Cerro - 1 - - - 1
S.enterica subsp. entericd | |
ser. 6,14,25:-:1,2
S. enterica subsp. | 1
diarizonae 61:k:1,5
S. enterica subsp. 1 1
salamae 38:b:1,2
S. enterica subsp. 1 1
houtenae 40:g t:-
Atomomointeg - 2 - 2 - 4
YYNOAO 11 18 7 17 6 59
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Mivaxkag 3.9P: Xrehéyn Salmonella spp. mov avayvopictnkay froynuka and yoipovg

TEMKIG TAYVVEG

. , Meoevépiot ,
Ynoeidog Kompaver Erieoc No Xokn Agnpadéveg ZDVOXE)
No No No OTEAEYDV
S. enterica subsp. arizonae > 2 6 1 14
S. enterica subsp. indica - - 1 - 1
2YNOAO 5 2 7 1 15

Hivaxag 3.10: Oporoyikd amoTeAéonaTa YOIPOV 0md TOVS 0mOI0VS FmopoOvAONKaY
oportvmor Salmonella spp., mov 6gv avijkovy 6TLS opoopddss B, C1 1 D kou smopsvog

ocv Oa “énpene” va giyav aviyvevTel pe TNV oporoyikn né0odo mov ypnopomoriOnke

Ap.apmTiKOY Ap. 0eTIKOV 0pOV GipoTOC

opav aipatog (%) o6& 0LuQoPeTIKG cut-off
Opédrvmog Opoouaoda | Ap. Zoov | OD<10% 0OD>10% | OD>20% | OD>40%
S. Typhimurium B 10 4 (40%) 6 (60%) 5 (50%) 3 (30%)
S.I.4,5,12:1:- B 5 0 5 (100%) 5 (100%) 4 (80%)
S.I 4,12:1:- B 8 2 (25%) 6 (75%) 6 (75%) 5 (62,5%)
S. Bredeney B 3 1 (33.33%) 2 (66,67%) | O 0
S. Agona B 1 1 (100%) 0 0 0
S. Derby B 1 0 1 (100%) 1 (100%) 0
S.I. 6,7k:- G 7 2 (28,57%) 5(71,43%) |4 (57.14%) | 3 (42,85%)
S. Infantis G 1 0 1 (100%) 1 (100%) 0
S. Meleagridis E, 1 1 (100%) 0 0 0
S. Cerro K 1 1 (100%) 0 0 0
S.1.6,14,25:-:1,2 H 1 0 1 (100%) 1 (100%) 0
S.enterica  subsp. 61 1 1 (100%) 0 0 0
diarizonae 61:k:1,5
S. enterica subsp. P 1 0 1 (100%) 1 (100%) 0
salamae 38:b:1,2
S. enterica subsp. R 1 1 (100%) 0 0 0
houtenae 40:g t:-
Atvmomointeg 4 1 (25%) 3 (75%) 0 0
Zvoho 15 31 24 15
S.1. :S.enterica subsp. enterica
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Qo1660, KaTd TV AE0AOYNON TGOV ONOKIOV OTO EKAEKTIKO VTOSTPOUATO,
TOPOTNPNONKAV APKETEC KATLTEG) AVTIOPAGELS, HEPIKEG amd TIC Omoieg Ba pmopovsay va

EMNPEACOLY TO TEMKE, AmOTEAESUATO, YU GLTO SIEPEVVIONKOV TEPAUTEP®.

3.3.3 Aroreg avtidpaoeis kot Ty al10A0YNoN TV AIOIKIOY 010 OPETTIKG VTOCTPOUATA

Ex tov 59 opotavtomombBéviov GOAUOVEAAMDY amd 16TOVG GQayimv, ot 47
(79,66%) mapnyayov Tumikég anokieg ot MSRV, XLD, SS kot BG vroostpopata kot
56 (94,92%) oto SCA (ITivoxag 3.11, Ewoveg 1, 2). Zuykekpuéva, ek tov 615 MSRV
KOAMEPYEIDV a0 16TOVG Kot kompava (wwv (615 delypata) 47 (7,64%) £dmcav TURIKEC,
katd I1SO, amowieg Salmonella xor 64 (10,4%) dev mopovoiacav avamtvén. Ex tov
homav 504 MSRV kaiiepyeinv, 9 (1,8%) tavtomombnkay tehMkd wg Salmonella spp.
kal 18 £dmoav anowieg vwonteg Yo Salmonella spp. 1o, 6TEPEd EKAEKTIKA VTOGTPOUOTA
omov avakaAMepynnkay. O televtaieg tavtomombnkav g E. coli (12 otekéym),
Citrobacter freundii (3 otehéym), Trabulsiella guamensis (2 otehéym) won Klebsiella
ozanae (1 cTéAeY0C).

Eniong, and ta 59 otehéyn Salmonella névte (5) rav Aoxtoln Betd kot HaS
apvntikd ot XLD, SS xot TSI, ahAd tavtomombnkav o¢ Salmonella spp. (4 otehéym)
kot o¢ £. coli (1 otéheyog) otig pebddovg API 20E ko Microgen. ‘Opwmg, kot to TEvTe
opotavtomombnkay ¢ Salmonella spp. kol KataTOyONKOV ©TOVG AlYOTEPO GLYVEL
AMAVTOUEVOLS OpOTOTTOVG: S. enterica subsp. enterica 6,14,25:-:1,2 (1), S. enterico subsp.
houtenae 40:gt:- (1), S. enterica subsp. salamae (1) ko S. enterica. subsp. enterico
6,7:k:- (2). Avtd ta wévra (5) oteréyn kot tpia (3) otehéym E. coli mapnyoyav HoS petd
a6 cvykoAMépyela (30-48 wpmv ) pe Tumkd HoS Betikd oteréym Salmonella (Ilivaxag

3.11).
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Eiwxova 1. Kaiiigpysies 6to MSRV
A: E. coli 6 MSRV, 10 vrootpmue dev ovaotéliel Ty ovemTodn To0 HIKpoopyovIouoD.

B: Salmonella spp. 6 MSRV, 10 vnootpmuo. «oaorpilery

Ewova 2. Kadhépyeieg oto Salmonella Chromogenic Agar
Tomkég poP amowieg S. Typhimurium (8e&1d)
Alogaveic amoikieg g S. enterica subsp. houtenae 40:g,t:- (ap16TEPQ)
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Mivakag 3.11: Atvasg Salmonella spp. @®a1voTumKOS UPIKTNPLGNOS UMOLKINS KOL

VTOGTPOUUTOS
A/A | ISOLATE MSRV XLD SS BG SCA H,S | TSI ANTIOPOI | BIOXHMIKO
(Avémoén) MNPO®IA
1. S14512:1- | - b Tomun] | ok | tomkn | + omu] | O(), H(+) | Salmonella spp.
2, S.L412:i1:- | +++ b Tomun] | ok | tomkn | + omu] | O(), H(+) | Salmonella spp.
3. S. L 4,12:1: ++++ b Tomun] | ok | tomkn | + h O), HH) | Salmonella spp.
4. S. L 4,12:1: ++++ b Tomun] | ok | tomkn | + omu] | O(), H(+) | Salmonella spp.
5. S.1.6,14,25:- | - c d e f + g O), HH) | Salmonella spp.
1.2
6. S, enterica | + c d e f + g O), HH) | Salmonella spp.
subsp.
houtenae
40:g.t:-
7. S, enterica | + c d e f + g O), HH) | Salmonella spp.
subsp.
salamae
38:b:1,2
8. S.I16,7k:- + c d ¢ oKy | + g OH), H(+) | Ecoli
9. S.1.6,7k:- +++ c d e Tomky | + g O(+), H(+) | Salmonella spp.
10. S. Cerro ++ o] | tommkn | tomkr] | tomkn | + h O(), H(+) | E. coli inactive
(indole Oetucr))
11. S, enterica | +++ Tomkn | Tomkr| | tomkn | tomkn | + h O(), H(+) | Salmonella spp.
subsp.
diarizonae
61:k:1,5

b Awapaveic pol amowieg pe ToAD Likpd LaDPO KEVIPO GAv “KEQUAN KApPIToas .

¢ Alagavei kitpiveg amowkieg mepiBathopeveg anod dho yopic pavpa KEVIpd.

I Kérveg amowkiee (Laktoln OeTikée), xopic Lavpa kEvipa. Te cvykadhépyeia pe Tomkd otehéym Salmonella,
exdnhmcay mpoodevtikd (oe 30 dpeg) v wavdmTa mapayeyns HyS, kabbdg kar v [etaTponr 100G o8
AaKToln apyviTikés (ayvpoypmeS) amotkics, Sivoviag TeMKd TV eawoTVTIKT] LPavion TumkdV Salmonella spp.
° Kitpwee éog mpacwokitpivee amowieg kol vrootpopa. Metatport) oe gpudpéc anoukiec-umdoTpOUd GE
ocvykalépyewn e Tomkd otehéym Salmonella.

f Awpaveic amowcieg

& Kitpwvoc mudpévag/kexchpévn mepoyn ko H,S Tic mpdteg 24 dpseg, adid o 48 dpeg o moluévag dhhate os
gpvopod.

" Kizpwoc mobuévac/cekkhpévn mepioyt kot mokd upy mapayayf H,S.

S.1.: Salmonella enterica subsp. enterica
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3.3.4 lratiotiky ovéAvon 0pooiEpEdVRONS KOd OTOUOVIDTEWDY

Bdon tov avalicenv e dokacioc 2, cvsyétion petaéd e ELISA kot tng
OpPOTAVTOTOINGN G TapaTPNONKE nOVO OTaV N emtheyeioa Tun tov cut-off firov OD 40%
(p=0,049) évavtt p= 0,442 wxou p= 0,178 yia Tég tov cut-off OD 10% war 20%
avtiotoiywg (ITivaxog 3.12). To OR (95% CI) yw éva (0o Betikd ot Salmonella yw,
TéG cut-off 10%, 20% war 40% nMtav 1,452 (0,674 -3,127), 1,707 (0,800- 3,641) ko
2,456 (1,004 — 6,007) avtictoiywe. EmimAéov, mapatnpnonke moAd onUAVTIKY] GLGYETION
uetal e ELISA ko tov povogaocikdy opotimev yia cut-off OD 40% (p<0,000).

H evoicOnoio g ELISA ywo tég cut-off 10, 20 xou 40% ntav avrictoyo
65,11%, 46,51% a1 30,23%, evd n kot TG Hebddov NTav 43,75%, 66,25% xai
85% (Ilivaxag 3.14).

Emmléov, 1060 10 APl 20E (Biomerieux, France) 6co xor 1o MicrogenTM
GnA+B-ID (Microgen Bioproducts Ltd, UK) mapovciccav onUOVTIK] GUGYETION UE TA
amoteléouato ¢ opotavtonoinong (p<0,01). Ocov agpopd v ELISA, 1o Microgen
£oe1e oNUAVTIKY GLGYETION UeE avTn povo yio cut-off OD 20% (p=0,034), evay to API
elye xoAn ovoyétion pe to cut-off OD 20% ka1 OD 40% (p=0,037 war p=0,039
avtiotoyyo) (IMivaxeg 3.12, 3.13). Téhog, 1M dokacic ¥ £8eiée cLoYETION TMV
HovoQacik@y opoturmwv oto cut-off tov 20% wor 40% (p=0,029 xor p<0,000

avticTolyo).

Hivaxkag 3.12: Amotehéopata TG OOKINUGIOG xz Yo TNV 0pPOTULTONOINCT, TO
Microgen ko to API

NRL Microgen API
OD 10% 0,442 0,128 0,062
0D 20% 0,178 0,034 0,037
OD 40% 0,049 0,103 0,039
Microgen <0,01
API <0,01
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Hivaxag 3.13: Lvoyétion opotavtonoinens, Microgen kot API

0 i Elisa OD | Elisa OD | Elisa OD | Micro API
POTAVTOTOMON | 905, 20% 40% gen
Correlation 1.000 0,086 0.125 0,180 | 0,894 | 0,886
Coefficient ’ ’ ’ ’ i i
Opotoawtonoinon Sig.

0344 0.168 0.046 | 0,000 | 0.000
(2-tailed)
N 123 123 123 123 123 | 123

Hivaxag 3.14: EvaweOnoia - Edwkétnra g ELISA 1o dw@opetikég Tipég cut off

Opotovrtomoinon 2Hvoro EYAIXOHZIA | EIAIKOTHTA
Salmonella | Yym
ELISA >10 28 45 73
OD 10% | <10 15 35 50 0,651162791 0,4375
Xovoro 43 80 123
Opotovrtomoinon 2Hvoro EYAIXOHZIA | EIAIKOTHTA
Salmonella | Yym
ELISA >20 20 27 47
0D 20 <20 23 53 76 0,465116279 0,6625
Xovoro 43 80 123
Opotovrtomoinon 2Hvoro EYAIXOHZIA | EIAIKOTHTA
Salmonella | Yym
ELISA >40 13 12 25
OD 40% | <40 30 68 98 0,302325581 0,85
Xovoro 43 80 123

Ta avaAVTIKA ATOTEAECUATO, TOV OPOAOYIKAOY Kol PAKTNPLOAOYIKOY HEBOOMV YU

Ta. O10popeTKa cut-off 6idovtal otovg mivaxeg 3.5, 3.6, 3.15, 3.16, kar 3.17.
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Mivakag 3.15: IMivexog 2x2 amotehsopdrov Opotavtomoineng Salmonella ko

ELISA yw Ty cut-off OD 10%

ELISA apvnrikd ELISA Betikd Y Hvoro
Oportavtonoinon 35 45 80
apVNTIKG
Oportavtonoinon 15 28 43
BeTikd
XHvoro 50 73 123

Mivakag 3.16: IMivaxog 2x2 amotehsopdrov Opotavtomoineng Salmonella ko

ELISA yw Ty cut-off OD 20%

ELISA apvnrikd ELISA Betikd Y Hvoro
Oportavtonoinon 53 27 80
apVNTIKG
Oportavtonoinon 23 20 43
BeTikd
XHvoro 76 47 123

Hivaxag 3.17:

Mivaxag 2x2 amotsiesparov Opotavronoineng Salmonella ka

ELISA yw Ty cut-off OD 40%

ELISA apvnrikd ELISA Betikd Y Hvoro
Oportavrtonoinon 68 12 80
apVNTIKG
Oportavtonoinon 30 13 43
BeTikd
XHvoro 98 25 123
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3.4 Alevépysia SOKIHAV gAEYYOV gvaleOnoiog oe avTyukpoProkég oveieg Kan

afépra Ehara

Ta 101 oteréyn mov avayvepiomkay ue ta. API 20E, MicrogenTM GnA+B-ID
Kol TV opotavtonoinen wg Salmonella spp. diepevvnOnkay pe ™ péBodo d1dyvong TV
dlokmv m¢ Tpog TV evastnacia Tovg oe 24 avTiKpoPlakods TaPAYOVTEG.

Ta evpuota £6e1&ov VYNAL TOGO0GTH OvOEKTIKOTNTOG OTIC OvGieg: penicillin G
(10 pg) (93%), rifampin (30 pg) (75,24%), tetracycline (30 pg) (68,31%),
sulfamethoxazole/trimethoprim (23.75/1.25 pg) (61,38%), ampicillin (10 pg) (54,45%),
amoxicillin (30 pg) (53,46%) ko pkpodtepo oe  chloramphenicol (30 pg) (22,77%),
kanamycin (30 pug) (14,85%), ko colistin (50 pg) (11,88%) (ITivaxag 3.18).

H in vitro avtiaxmpidoxn opdor Tov aiféplomv erainv Evavtt Tov 59 oteleyv
Salmonella mov doxydomnkay, a&loloynbnke mOOTIKG amd TV TOPOLGIK 1 ATOLGIX
LoV 0vOGTOAMG KOl TOGOTIKG, 0mtd TIG OIUUETPOVE TV {OVOV ovacTtoA . Ot petpnoelg
TV (OVOV avacTOM|G Yo KOO pio omtd TIC 3 TocOTNTEG TV ABEPIOV eAaimV @aivovtal
otov Ilivaka 3.18.

Ta aBépla Ehona £0e1éav eupy @doua avTiKpoPlakng Opdong. Xe OAEC TIC
TEPMTMOGEIS 1| EPAPUOYN TOV EUTOTIGUEVOV OIOKI®MV UE TIC O1UPOPETIKES TocOTNTEG (5,
15 ka1 30 ul) tov pryavératov kol Bupopératov Edmoay kabapég Ldveg avacyeons TS
Baxmnplaxng avamtuéng, ol omoieg kvuaivovray amo 20 - 40, 23 - 50 kat 30 - 60 mm Yo
T0 pryavéiato kot amd 11 - 42, 12 - 50 kai 30 - 70 mm yia 10 Bvpapéroio avticTorya.
Qo1660, 10 &Moo devoporPavov mapovcioce T pikpdTEPT SpactikdmTa (Kouio
OVOGTOM QVATTUENG 1 TOAD IKpPEG (DVEG OVOOTOM|G), 68 GOYKPIon We Ta GAAQ 00O
a19épro Eraia, o€ OAec TIG ToocoTNTEG Ue (hveg avaoyeong petalo 10-17, 10-30 ko 10-50
mm avrtictorya (ITivaxag 3.20) (Ewova 3). O apyntikdg pdptvpag (n amdAvTn aAkodin)

dev elye aVaCYETIKY OpdoT Yo Kavéva amo to eéetactévta Paktnpia.
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Hivaxag 3.18: XvykevrpoTikd gnotehécpnata gvOekTIKOTNTAS 68 avTyKPOPLOKES
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ovcisg oteheydv Salmonella spp. mov amopovaONKay amd Yoipovs Kau
neppurhovTiKG OELYNUTA GVTAV
¥V ¥V h=1
=}
i3 3 S s | %
3 3 3 S 3 g
S ™ = = S £ )
N ~ g 2 g g & 2
3 . & o 5 E a S 3 S = =
g g 2w g s | 2 - 2 5 3 g ., R . S S S 2
S 12 |48 [BlElE|E|318 |2 |32 |82 |58« |5 |3 § z
S |2 |Zlg 5122|8128 |5 |52 |52 |52 |2 |3 5 s £
i % @ | @ i |ed | w | v | e | e % i |ud [ uF 2 i i & g
AML |22 |8 10 |1 0 [0 [0 [0 [0 [o 1 0 0 0 3 8 1 54-
53.46%
AMC |0 0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 TORIE 0 5-4.9%
AMP |22 |8 10 |1 0o [0 [0 [0 [0 [0 1 0 0 0 3 9 1 55-
54.45%
SAM [ 1) |1 1T |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 0 0 2-1.9%
AZT |0 0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 1 0 1-1%
CIX |0 0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 0 0 0
FOX | 0 1M |0 [0 0 [0 [0 [0 [0 [o 0 0 0 0 0 5 0 5-4.9%
CAZ |0 0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 1 0 1-1%
EFT | 0 0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 0 0 0
CRO |0 0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 0 0 0
CXM |4 |0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 0 0 0
CT 4 2 0 |1 0 [0 [0 [0 [0 [1 0 1 0 0 0 3 0 12-
11.88%
C 8 1 T |1 0 [0 [0 [0 [0 [o 1 0 1 1 3 5 1 23-
22.77%
DOR | 0 0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 0 0 0
ENR | 0 0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 2 T0) 2-1.9%
E 38 |9 6 |7 31 [T |1 |1 [1 1 1 1 1 4 14 1 101-100%
CN 1 2 1T |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 0 0 439%
K 4 1 5 1M |3 |0 [0 [0 [0 [o 0 0 T0) 10 1 1 T0) 15-
14.85%
NA 0 0 0 |0 0 [0 [0 [0 [0 [o 0 0 0 0 0 3 1 439%
P 35 |9 16 |6 2 [1 [T [T [0 [1 1 0 1 1 4 14 1 94-93%
RD 20, |7, 16 |6, 31 [T |1 [1 |1 1 1, 0 1 4 14 T0) 76-
6 | 2 1(1) ) ) 75.24%
SXT |20 |7 6 |1 0 [0 [0 [0 [0 [o 1 0 1 1 4 10 1 62-
61.38%
TE 2 |9 6 |1 3 [0 [0 [0 [0 [0 1 0 1 1 4 10 1 69-
68.31%
TGC |0 0 0 |0 0 [0 [0 [0 [0 [o 1M |0 0 10 0 1 0 1-1%
Total |38 |9 16 |7 3 (1 |1 |1 [1 |1 1 1 1 1 4 14 1 101
N.
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AML Amoxicillin, AMC Amoxicillin-clavulanic acid, AMP Ampicillin, SAM Ampicillin-sulbactam, AZ7
Aztreonam, C7TX Cefotaxime, FOX Cefoxitin, CAZ Ceftazidime, £FT Ceftiofur, CRO Ceftriaxone, CXM
Cefuroxime, C Chloramphenicol, CT Colistin, FNR Enrofloxacin, £ Erythromycin, CN Gentamycin, K
Kanamycin, N4 Nalidixic acid, P Penicillin G, RD Rifampin, SX7 Sulfamethoxazole/Trimethoprim, 7F
Tetracycline, 7GC Tigecycline- (I)= Intermediate

H ctatiotikn avdivon tov anoterespdtov £6e1ée ot

1. Yanpye otoTioTiKOg SNUOVTIKY dtopopd HETaéD Tomv (ovedv avactorng (ZA) yu Tig
mocomTEC TV 5-15 ko 15-30 pl yo o tpior aBépro Eana, Ao 6t 1 avtiikpopiokn
dpdon e€aptdrtar amd TV TocdTNTA TOV ABéPLov Eraiov (Ipaenuuarto 1,2,3):

e piyavn: 5 ko 15ml, Sig<0,001, 15 o 30ml, Sig<0,001.

e devoporifavo: S karlSml, Sig=0,001, 15 xou 30ml,Sig<0,009

o  Ouudpt Sig<0,001 ko y1o Ta. dvo Cevyn.
2. To &idog Tov a1fepiov eraiov emmpedlel oNUAVTIKE TO €0pog TG (hOVNG AVAGTOANG
(F=457,8, p<0,001) (ITivaxag 21).
3. To gbpog TV ZOVHV AVOGTOMC UETOED TOV OPOTUTIMV OLEPEPE CNUAVTIKE Y10 TO
pryavédato Sml (Sig.=0.003), 30ml (Sig=0,016), yia 10 &loo devdporifovov 5 ml
(Sig=0,001), kon y1a o Ovpapéraio Sml ko 30ml Sig=0,032 wan Sig=0,037 avricToryo.
Qo1660, dev pmopovoe va efetactel petalh mowwv opothmwv €1dKdTEPH, LIAPYEL
OTOTIOTIKA ONUAVTIKY S10p0pd, O10TL Ol TPOVTODESELS Y1 TNV EQPAPUOYN TNG One way
ANOVA yw aveEdpmra delypata dev Bewpeitor a&omotn, AOY® NG AVOUUANG
Katovoung tov vroopddwv (Ipaenuuota 4,5,6).

163

Institutional Repository - Library & Information Centre - University of Thessaly
20/04/2024 04:41:47 EEST - 3.141.97.178



Ewoéva 3. Avryukpofwoxki opaon A: Avnifotikov, B: pryavélawov 5 pl (nadvpo
Bérog) kan 15 pl (kéxKivo BEhog), B: Pryavérawov 30 pl.
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Hivaxkag 3.19: Zoveg avacycsons (mm) tTov gléprov ehaiov g 3 OLUQOPETIKES
nocoTNTES EvavtL Salmonella spp. 6tehey®v

PITAAEAAIO EAAIO OYMAPEAAIO
AENAPOAIBANOQY
OPOTYNOX Spl [15pl [30pl |Spl [15p0 [30pl |Spl (150 | 30pl
S. Typhimurium 30 | 40 4 | R R R | 20 | 21 35
S. Typhimurium 30 | 42 3 | R R R | 20 | 28 31
S. Typhimurium 30 | 40 0 | R R R | 20 | 25 32
S. Typhimurium 30 | 32 35 | R R R | 20 | 35 48
S. Typhimurium 27 | 30 35 | R R R | 42 | 45 58
S. Typhimurium 26 | 32 0 | R R R | 40 | 42 60
S. Typhimurium 25 | 30 35 | R R R | 30 | 42 47
S. Typhimurium 25 | 32 2 | R R R | 40 | 41 60
S. Typhimurium 28 | 33 45 | R R R | 40 | 42 60
S. Typhimurium 30 | 32 35 | R R R | 20 | 40 50
S. Typhimurium 30 | 32 41 | R | 10 11 | 20 | 28 31
S. Typhimurium 33 | 34 0 | R | 11 13 | 25 | 33 36
S. Typhimurium 28 | 35 35 | R R R | 16 | 34 35
S. Typhimurium 27 | 40 0 | R R 15 | 35 | 30 50
S. Typhimurium 21 | 23 37 | R R R | 21 | 40 51
S. Typhimurium 27 | 37 50 | R R R | 22 | 22 60
S. Typhimurium 25 | 31 35 | R R R | 16 | 26 34
S. Typhimurium 22 | 30 0 | R R 12 | 11 | 12 37
S. Typhimurium 36 | 38 37 | R R R | 22 | 23 32
S. Typhimurium 22 | 31 41 | R | 11 11 | 24 | 33 44
S. Typhimurium 25 | 30 35 | R R R | 30 | 41 46
SI412:i- 24 | 36 0 | R R R | 28 | 38 40
SI412:i- 30 | 45 53 | R R R | 38 | 47 55
SI412:i- 30 | 42 56 | R R R | 35 | 43 55
SI412:i- 30 | 50 60 | R R R | 35 | 45 60
SI412:i- 32 | 33 3 | R R R | 40 | 43 63
SI412:i- 24 | 30 0 | R R R | 20 | 28 30
SI412:i- 21 | 30 33 | R R R | 30 | 32 40
SI412:i- 25 | 27 a1 | R | 10 11 | 24 | 40 40
SI412:i- 20 | 30 30 | R R R | 40 | 40 40
SI4.5.12:- 10 | 42 6 | R R R | 40 | #4 47
SI4.5.12:- 30 | 40 4 | R R R |20 | 22 30
SI4.5.12:- 30 | 30 5 | R | 10 15 | 28 | 32 )
SI4.5.12:- 25 | 38 0 | R | 10 10 | 20 | 21 35
SI4.5.12::- 27 | 32 45 | R R R |25 | 42 45
SI4.5.12::- 29 | 30 34 | R R 10 | 20 | 22 30
SIL67k- 22 | 31 35 | R R R | 20 | 40 50
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S.I6,7k:- 22 31 35 R R R 20 40 50
S.I6,7k:- 20 32 34 R R R 22 41 52
S.I6,7k:- 22 31 41 R 12 12 25 35 40
S.I6,7k:- 20 31 34 R R R 22 41 50
S.I6,7k:- 21 31 35 R R R 20 40 50
S.I6,7k:- 22 32 38 R R R 40 45 58
S. Bredeney 21 30 40 R R R 40 42 65
S. Bredeney 21 29 42 R R R 40 41 70
S. Bredeney 30 32 35 R R R 20 40 50
S.Agona 31 45 47 R R R 25 30 40
S.Infantis 27 33 43 R R R 35 50 50
S.Derby 27 40 40 R R R 25 42 45
S Meleagridis 38 47 55 R R R 38 48 60
S.Cerro 25 30 35 R R R 30 33 40
S. enterica subsp. 38 48 55 13 21 28 38 45 60
diarizonae 61:k:1,5
S. enterica subsp. salamae 40 40 50 17 26 28 30 34 50
38:b:1,2
S.I16,14,25:-:12 30 42 50 14 30 50 40 50 50
S. enterica subsp. houtenae 30 44 46 12 15 25 30 44 60
40:g.t:-
Atvmomointnro 25 40 50 R R R 40 40 62
Atvmomointnro 29 36 40 12 30% 40* 40 40 56
Atvmomointnro 29 30 34 R R 10 20 22 30
Atvmomointnro 30 35 42 10 25 * 38 * 40 40 58

* AvBekTikol vromAnBuvopol
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Mivaxag 3.20: XvykevrpoTiKa amotedicpara TG avryukpoPioxis opaong Tov
pryavélaiov, £hatov devoporifavov kar Bvpapélaov évavri Salmonella spp. mov

amopoveOOnKav and yoipovg

PITANEAAIO

EAAIO
AENAPOAIBANO

OYMAPEAAIO

Avryukpofroxn Sul 15ul

30ul |5ul | 15u0 | 30pl

Sul [ 15u1 | 30ul

40 50

60 17 30

dpaon

AvbextikdtnTo - - - 53/59 | 46/59 | 42/59 | - - -

(No Lredeyarv)

<12 mm: - - - 54/59 | 52/59 | 48/59 | 1/59 |- -

12 mm > ZOI< 20 | - - - 5/59 | 2/59 | 5/59 2/59 1/59 |-
mim

> 20 mm: peydin | 59/59 | 59/59 | 59/59 | - 5/59 | 6/59 56/59 | 58/59 | 59/59
dpdon

Range ZOI (mm) |20 - |23 -] 30- 10- 10- 10-50 (11 -|12 -|30-70

42 50

Mean ZOI (mm) 2736 | 3490

41.29 | 1.32 | 3.75

h
wn
e

28.42 | 36.69 | 47,29

Std. Deviation 4926 | 5,818

6,457 | 4,023 | 8,014 | 11,264

8,770 | 8,756 | 10,830

Mivakog 3.21: XtoTietikl] avalvet) sKTi|ons emidpaci|c Tov idovg Tov afepiov
shaiov 6to cVpog TS OIS avasToM|g

quantity  pairs t df p
piyavn — devoporifavo 40,558 58 <0.001

Sml piyavn - Bupdpt -0,883 58 0.381
devoporifavo- Bupdpt -24.612 58 <0.001
piyovn — devopokrifavo 27,006 58 <0.001

15ml piyovn - Bopapt -1.414 58 0,163
devdporifavo- Bupapt -22.642 58 <0.001
piyovn — devdporifavo 23.544 58 <0.001

30 ml piyonvm - Bopapt -4.486 38 <0.001
devopolifavo- Bouapt -21,161 58 <0.001
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Estimated Marginal means of Oregano EO

42

40

321

Estimated Marginal Means
g
I

smi 15mi 30mi
Oregano EO

I'pagnuoa 1: AvryukpoBiokt) opaon pryovEANLOL Kot eQapUolOpevn TOGOTNTO

Estimated Marginal Means of Rosemary EO

4

Estimated Marginal Means

1=

T
2

=i -]
(AR

Rosemary EO

I'paonua 2: Avtyukpofiokn dpdaon éhatov devoporifavov kot epappolopevn rocdtTo
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Estimated Marginal Means of Thyme EO

357

Estimated Marginal Means

25+

Smi 15Irrl 30mi
Thyme EO

Ipaenuo 3: AvryukpoPiokn dpacn Bupapéraiov Kot epappolopevn nocotIa

Estimated Marginal Means of serovar

Serovar
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: 5 15mi 30mi
I'paonuo  4: Opotumog kot Oregano EO
avTLKpoPlokn opdon

pryovEAUIOU
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Estimated Marginal Means of serovar
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Ipaenua 5: Opdtumog kot avtipkpoPilokn opdon Bupopeiaiov
Estimated Marginal Means of serovar
Serovar
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Ipaenuo 6: Opotumog kat avtipikpopiokn dpacn Elatov devoporifavov
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(ITaverrnvio Zvvéodpro- To Kpéag kot ta Ilpoidvra tov «And tov ZTaPA0 6TO TATO»

2015. ®@eccarovikn 27, 28 Defpovapiov- 1 Maptiov 2015). ceh. 109- 117,

2. Evangelopoulou G, Kritas S, Govaris A, Burriel AR. 2014. Pork Meat as a Potential
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Microbiology 52, 741-744.

3. Evangelopoulou G, Filioussis G, Kritas S, Christodoulopoulos G, Triantafillou LA,.
Burriel AR. 2014. Short Communication. Colonisation of pig gallbladders with
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10.1136/vr.102822.

4. Evangelopoulou G, Filioussis G, Kritas S, Christodoulopoulos G, Kantere M Burriel
AR. 2015. Isolation and Antimicrobial Testing of Aeromonas spp., Citrobacter spp.,
Cronobacter spp., Enterobacter spp., Escherichia spp., Klebsiella spp., and
Trabulsiella spp. from the Gallbladder of Pigs. Polish Journal of Microbiology 64(2),
185-188.

5. Evangelopoulou G, Burriel AR. 2015. The role of H,S in the recovery of Salmonella
spp- from animals. Global Veterinary Summit. August 31-September 2, 2015 Florida,
USA (poster presentation accepted).
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Agromedicine (under review).
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TO KPEAZ KAI

TA NMPOIONTA TO

I1.09

O X0IpOg Kal To KPEAgG Tou, wg mMOavVEG TNYEG oahpovéAwong
Tou ‘EAANVa katavaiwTh

I.Evayyehomouhou ', 3. Kpritag?, I'. XpioTodouAorioulog?, A. Mrioupiér’

* YYroyrgua Adaktwp, Epyactripio MikpoBoAoyiag kat lapacirodoyiag, Tunpa Krnviatpknc,
Ixohij Emtotnuwy Yyelag, MNavermonjuo Oeooakiag, TpikaAwy 224, TK 431 00, Kapditoa, E-
mail:matinavet@hotmail.com

2 AvariAnpwtris Kaényntng, Epyaotnpio Mikpoptoloyiag kat Aowwdwyv Noonudtwy, Knviatpixn
IyoAn A.M1.0., TK 641 24, @eooaAovikn

? Kabnyntis, MaBoAoyikn Kwvikr, Tunua Ktnviatpns, ExoAn Erotnuwy Yyeiag, Mavemotiuo
Qeooakiag, TpikaAwy 224, TK 431 00, Kapditoa

* Kabnyrjtpta, Epyactripto MikpoBioAoyiag kai Mapaatroloyiag, Turua Kinuatpikng, ZxoAr

Erwotnuwy Yyeiag, Maveruotijuo Geooaiiag, TpikGAwy 224, TK 431 00, Kapditoa

NepiAnyn

To yévog Salmonelia eivat €va gnpaviikétato naBoyovo Twy {Wwv Kai Tou avBpwriou, Nou ETABIBETA KATG KUPID AGYD
oToug EEVIOTEG pETW TC BlaTpognc. Z1ov avBpwo pETadideTal KUpiwe PECW TOU KPEATOC TIOUAEPIKGY KAl XOIpou.
H 0nMuGVTIKGTNTA QUTOY TV EdWY KPEATOS 0TV POAUVOT] Tou Katavahwty odnynoe my Eupwnaikn Evwon (EE) omy
UMOXPEWTIKT] ETITIPNOT] TwV POVADWY MPWTOYEVOUS napaywync. Zmyv EAAGDE, Opwe, BV 0L NPOOTIAREIES ETITANONG
EVIGTKOTIOMBNKaV OTIC HOVAdES MOUAEPIKWY, EAGYIOTA EXOUV YIVEL VIO TNV ENMTAPNOT TWV XODOTPOPIKGY HOVABWY.
Ano 1a fiBMoYPaQika Kat 0BNUOCIEUTA EPEUVITIKG EUPTHATA, TIOU aPOPOUV TV EAAGDA, paivetar ol 1) 0poBETKOTIG
TV Povadwv OTIC DIAQOPES DIEPEUVIUEVES MEPIONES NG EANVIKIGC EMIKPATEIAS HNOPET VO YTATEL LEXPL 76,9%, EVD
QU TWV X0IpwY EVIOC TWV HOAUOHEVWY povadwy pexpl 63,33% (cut off =40%), wpi§ wWOTOa0 1 DPOBETIKGTIA Va
OVIIKQTOMTPIGEL TO Tpaypatiko enimedo e poAuvvang (napouoiag Tou HIKPOOPYQVIOUOU).

Ze tehevtaia Biepedvnon omy Kevipir) EAABa, 0L opdTumol Nov avayvwpiomkay BIEGEPOV QUTWY, MIOU EaV
anopovwBE( Ta NPONYOUHEVA XPOVIA QNG TIG EAAVIKES EKTPOBES. AUTO, ONHa(VE! pia TBavi) aARGYT 6Ty ENGMIOROYIKT]
ELEMEN M pohuvang, AOyw TG EVBOEUPWNAIKNG HETAKIVAONC (GWV Kl TPOIOVILY. Opwe, HETAEU QuTwv Twv
opoTunuwv avaBpelnke Kai 0 vEo-avabudpevog oTov GvBpwro POVOPAOIKGS TUROC Tou opotunou Typhimurium.
Emmigov, n napampotpevn enidpaon aviykpoBtakwy ouotdy £xel dEiEEt OE KATOIEC MOAGIGTEPES DIEPEUVIIOELS
£UnI06noia 0 KIVOAGVEQ, TETPAKUKAIVES KOt GOUAQOVALIIBES, EVE) 0F PETAYEVECTEPES NGPATNPRBNKAY QVBEKTIKOTTTES
0Tg BU0 TEAEUTOIES KATNYOPIEC QVTIIKDOBIAKWY OUOIWV.

egerg kheidia: Saimonelia, avBextikatnta, EAGO, 0POTUNOG, 0QOYEID, XOIPOC

Eloaywyrn Peyer, nou eviomiovial Kupiwg atny MEpIoyT| Tou ERE0U
: . _: (Tenorio and Pabst, 2006) kai ano  Béon aum, uno
Ipo};uﬁtm"'%";oﬂ su;m n S‘BF'LEQH UHIJOE'EMET;?E OUYKEKDUIEVES OUVBTKES, LOAUVEL GAAG Gpyava Tou {@ou
AND ECD\?QE& 4‘; U?o D:"unc:"opﬂlmeUB;‘TV - ( EEVIOTT], ONWE TOUS AEPPABEVES KAl TN XOANBGYO KUOTT PE
i - 10 TUniKo mepiakhov UNapENe  goorexeqna my diakeinovoa GNEKKPIOT TOU OTO EVIEPD
a[mm"‘” N TUQOEiBWy. opotUruwv Salmonella SPP. o ana exei oto nepiBaAov. Méow Tou TEPBAAAOVTOC
N lu?, Evgﬁplrnlcgaoﬁoc "Duf‘%%'_?m {ouv U“?"'fb”mw"’ 10 naBoydvo BlaonieipeTal TaxuTata 0¢ TIOMA {Ga pac
' OYOVO Eykavioratal omic MAGKES T0U ohyguev exToomiG. Moy BEV AGWBGVE! KaTAAATAG
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HETpa avayaitiong g efamworng (Diabac et al., 1997;
Gonzalez-Escobedo and Gunn 2013). 0L umoxkAwIKEG,
ETIOPEVWG, PONOVOELS Kup{Wwg VEOEWOEPXOUEVWY XOipwY
1 GAwV e1dwv {DwY (TPLKTIKG — TmMVaA) £ival auTES nou
ouvmpolv 1o naBoyovo oTo MEPBARADY TG EKTPOGIC,
apa kat auTES Tou eviomilovial BuokoAdtepa.

Zmy EE 10 xoipwvd kpéag evoyonoieitar yia 1o 10-
20% Ttwv avBpwnivov oaApovelaoewy (EFSA 2010a)
KaTd pEoo 0po, avahoya pe My MEPLOXT] EMBNUOAOYIKNG
HEAEMG MG POALVOTIC TWV TIEPIOTATIKWY OTOV AvBpwrno
(Lo Fo Wong et al., 2002; EFSA, 2010b). & autég Tig
OIEPEUVIOEIS WG OUXVOTEPD QMAVIGUEVOL 0POTUNOL
avadeikviovat ol Enteritidis kat Typhimurium. To yotpvo
KpEAg, pahwota, Exet evoyomnomBel omv EE we n kipla
1myr ooApovEAA@OEWY TOU avBp@nou and Tov opoTumo
Typhimurium (Galanis et al. 2006; EFSA 2010b). To
EMONUIOAOYIKG EUPNATA OUCXETIONOU TOU KPEATOG
Xoipou ommv oakpovéAAwon Tou Eupwnalou katavahwr
TG TiponyoUlEveS Bekaetieg, 0BRYNOaV TIq EAEYKTIKES
apxéq Mg EE 0e o mpoomdBela evapupoviong me
EMMPNONG Kat EAEYXoU NG poAuvang we Tov Kavoviopo
EC No. 2160/2003.

Emitripnon kai éAeyyog Twv caApoveAAWoEwY
TOU Xoipou

0 €Aeyxo¢ g poAuvong ano Salmonelia spp. Twv
YOIPOTPOPIKWY HovadWY MPoUnoBETEl TV CUOTHUATIKT
ETUMPNOT  Toug, Gpa TV TAKTKY Kataypagn mg
NPAYUOTKTG EMBNIOADYIKTE KaTAoTaoMS ™S KGBE ac.
Eneidn) de 10 naBoydovo poAUVE! UMOKMVIKA TIOAOUC
BlagopeTKoUG 0TOUG Tou {wou- EevioT), N anopovwor
T0U TIDENEL va ETKElpeital 61 pdvo and ta kénpava,
0AA KQlL and GAAOUG 10TOUS MPOTIENOTQ TOU, ONWe 0
AepQIkOG (0TS Kal N X0ANdOX0G Kiom). Apa, anameital
detypatoAnmikGg €AeyXoC 0T0 0payeio kavonomTikol
opBpol {owv kabe extpogng. Eficou anapafmrog
KPIVETQI 0 OUXVOC Kal OUCTNUATIKOG EAEYXOC TOU
nepBaANovIog ™C ekTpoPiG, Twv Iwotpopwv, ahhd
Kai ToU ogayeiou yia Tov EAEYXO TG EMUGAUVOTIS TOU
opdyou (Berends et al., 1997; Warriner et al., 2002;
Baptista et al., 2010; Duggan et al., 2010; Visscher et al.,
2011). ‘Exet BpeBei 6u unapyer uynAn ouoxénon petaki
TOU MOOO0OTOU Twv UNoKAIVIKG HOAUOPEVWY {0wV Kal TS
eruyohuvans Tou kol TOUS OPayIoU. TUYKEKPIEVD, 10
70% Twv gopewv Tou maBoyovou eivar umeuBuvol yia
my p6huvan 1ou kol Toug o@aylou, EVM To undoino
15-30% Twv erupoAuvaewy OPEETAl OE ETIUONUOHEVD
eE0MAIOPG Tou opayeiou, GMWS TO TPLGVI DiXOTOUNONG
Kal 1 §n uylewr Xelpovaktkn dayeipion Tou ogayiou
(Berends et al., 1997, Swanenburg et al., 2001a). Ot
TEAEUTQIES EMIPOAUVOEIS Efval KUPIWG OMOTEAEOH G
avamuéng rou naboy6vou oTo nepIBaAlov Tou ogayeioy,
otav dev epapudloviat ENAPKT 1 ANOTEAEOUATIKA PETPD

QroAUHAVOTIG TWY XWPWY KAl TWV OVTIKEYEVWY OF KGBE
Xonon kot petagl Twy xpriogwy e Bag pépag (Hald et
al., 2002), agou ot iBot xwpot opaynig XpnoyonoIouvTal
mv (Bia pepa and noMEG DIOPOPETIKEC EKTPOPEC
Kal eKTpE@OpEvD (W OF OUYKPLOT PE Ta OQOYEiQ
TIOUAEPIK®@Y, Oriou Bev avaperyviovial anapaimra my
idwa pepa mmva and dlagopeTkes exTpoPEg. Me Bdon
10 avwIEpw, Kat Aoyw g evboeupwnaikig diakiviong
npoloviwy (wkNg mapaywyrc, n EAdda unoypeodtal va
akohouBel Tig Eupwnaikeg 0Bnyies eAEyyou Tiaboydvay,
onwg n Salmonella.

‘EAeyxog Tng ZapovéAAwong Tou Xoipou oTnv
EAAGBa

Mapa toug otoxoug mou €xouv TeBei and mv EE, n
ENada Gev Exet uoBeToel akdjla £Bvikd Mpoypapua
Erumipnong twv oohpovelhboewy Tou Yoipou. Qotooo,
undpyet Onpooieupevn TIANPOPOPNOT  Tou  agopd
TV ouXvomia HOAUVOTIC TV EAANVIKOV povADwY
Xolpwv TEMKIG mdyuvomg and opoTuTIouS ToU Eidouc
S. enterica. Zuykexpiéva, To 1996 €va mpdypapya
Gpyioe pe oxomd T Blepelvion Twv  Blapopwv
napapEtpwy MG emdnuohoyioc MG oONJOVEMWOT
TwV X0oTpogIKey povadwv ot £El eUpwNaikES XWpEC,
oupnephapfavopevng g EAhadac. H perém avépepe
mv ougvomia pékuvong (EmnoAaapdg) opoBETKGY
X0ipwv TEAKTIC MdXUVONC 59 EKTPOQWY TOKETOU - TEAIKTIC
TIAXUVOTIS KOt TEOOAPWY MOAAGMAQOIACTIKWY EKTPOGY,
TV OUXVOTITG TwV HOAUOHEVWY OEIYPATOV KOTIpAVWY
Kal {WOTPOYWY, TOUS ANoPOVWOEVTES OpoTUToUC Kal TV
QVTILIKPOPLOKT] QVTOXT) EVOC ETUUEPOUG Delypatog autwy
TWV EKTPOPWY. XT0 TUMUA NG HEAETNG TIOU APOPOUDE TV
EKTPOGT anopoveBnkav TE0OEpPQ OTEAEYT ToU opoTUNOU
S. Tennessee, kaBWG kal €va QTUMOMOMTO OTEAEXOC
anoé defypata {wotpogdv BUo extpopwv (4.8% Twy
delypdtwy), v n ouxveTIa S napousiag poAuvane
v kompdvwy frav 1.2% (4/340 Twv MoBEviwy
deypdrwv). Ta anopovwdEVIa OTEAEXT awiKav OTOUC
opotinoug Typhimurium, Bredeney ko London kai
Tlapouciaoay  guawoBnoi0 OTOUG MEPIOOOTEPOUC QMo
toug 35 eEeTnoBEVIEC QVTIKPOPIOKOUS TOPAYOVIEC,
OTWC  OF  QAOUDPOKIVOAOVEG,  TETPAKUKAIVES Kol
oouhgovapideg (Grafanakis et al., 2001). ‘Ooov agopa
™ pekém oe eninedo ogayelou eAnyBnoav deiypare
ano 1o nepiBdMov duo opayelwv mg B. EAkadag
Onwe Jeiypata EMPavELDY, XEPIOV KaI paaplov Twy
exbopoogayewy, kabwg kot defypata empavewy Twv
ogayiwv. Tehikd, ano 1o 1654 delypata anopovmBnkay
138 otehéxn ané mv axkaBapm kat kabapr {wvn TV
opotunwv Derby 31.9%, London (16.7), Typhimurium
(13%), Bredeney (10.7%), Infantis (8.7%), Goldcoast
(4.3%), Panama (2.9%), Livingstone {1.4%), Mbandaka
(0.7%), homoi (7.3%) kar atunoriofnot (2.2%) (Limpitakis
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et al,, 1999). (101000, Ta HEBOUEVA MOV EENXBNOAV AN TO
gUYKEKPIEVO MpaYpauNa yia my EAM@da kal apopotoay
my ouxvoTIa eypavione me Salmonelia, T daonopa
Ty 0poTUNWY  Kal Qayotunwy otouc xoipoug, ata
p6pYa KOt TOV avBpwrio Bewpndnkav eAAXIOTA KaL Jn|
avTnpoowneutika (Lo Fo Wong and Hald, 2000).

Mia @AAN HEAETT] aKkoAOUBNoE To MdpTio Tou 2008 pexpt
1ov Oxtppio Tou 2004, i onoia eotiale 0 YEVETIKT
[OWKAGTTITA KOl TNV QVTWIKPORIKT] avioxT) OOAHOVEAADY
fou anopovwenKav ano 1@ KOMpava QoUPTTWHATIKGY
yoipav 20 EKTPOQWY TEANS maxuvang ™G Kevipikig
ExMddoc (Filioussis et al., 2008). Ze autry m pekem 5 and
rouc 400 (1.25%) yoipoug TeMknG nayuvang BpeBnkav
QOUUMTWHATIKOL QOpEIG Tou opotunou Mbandaka, eve
xavévac Gkhog opoTuriog dev anopovwbnke. (¢ npog my
guaiofnoia 08 QVTIHIKPORIOKOUC TIAPAYOVTES KOl TO MEVIE
gTEAEYT] ELGAVIOQV QVBEKTIKGTNTA OV TETPAKUKAIVY,
téooepa oMy TppeBponpiun/coukgovapidn kal pia oe
aumiKAA(VT Kat QUOEIKIAAIVI/KAGBOUAGVIKO OU, EvW OAQ
napougiaoav EualoBnoia oG KEPUAOOTIOPIVES KOl TIC
KIVOAOVEC.

Ta €11 2006-2007 n EAMGGQ ouppeTEixe oMV TETAPT
gnionun Baowkn €peuva mg EE pe oTox0 YV EKTIENON
MG OUYVOTIIAg EHQAVIONG TG POAUVOTS TwV X0IpWY JE
Salmonella spp. kata 1 ogayr. Oha Ta OUPHETEYOVIO
Kpatm-MeAn kain NopBnyia ehaBav delypata eINEOKOMKWLY
hepgadevav amo Toug EMIAEYEVTES X0IPOUG OTO 0QAYELD.
73 otehéyn ariopovwenkay and Touc Aepgadgvee 345
EAAMVIKWY X0IpWwv, TO OMoia avrikav OToug OpPoTUNoUC
Tou urioeidoug S. enterica subsp. enterica. Autoi fitav ot
Typhimurium (12- 16.4%), Derby (8- 12.3%), Thompson
{5, 6.8%), Bredeney, Enteritidis, Kottbus, Montevideo,
Umbilo (3, 4.1% o kaBevag), 4,[5],12:-, Blockley,
Wuenster, Oranienburg (2, 2.7% 0 kaBévac), Agona,
Anatum, Bovismorbificans, Brandenburg, Carno, Dublin,
Hermannswerder, London, Menden, Mishmarhaemek,
Newport, Paratyphi B var. Java, Szentes (1, 1.4% o
KaBevag) kar atunomointor (11-15%) (EFSA, 2008).
H €peuva anokaluye peyaAeq Blagopec petall Twv
QUUHETEXOVTWY XWwpwv Pe v EARGDA duotuyxwe va eival
pia ex Twv évie Kpatwy — Mehwv (lomavig, Moptoyahia,
MoutepBolpyo kai Hvwpévo Baoikew) mou avegepav
OUXVOTITO EPGAVIONG poAuguEVWY Aeppadévay > 20%
Twv detypdtwy.

Ta mo npdopata anoTEAEOUAT NOU APOPOUV T
DaAgovENAWON Tou Yoipou v EAAGBG avagEpBnkav
né touc Mandilara et al., 2013 ywa mv EFSA. Z¢ autn
TV e e&etaomxay 119 otekéxn Tou opotanou S.
enterica 1,4,[5],12:t- mpoepyopueva and avBpwnouc,
(0o ko oI, Ta onoia £iav anopovwlel Kata 1o
Xpoviko tuaotmua 2006-2011. Ta anotehéopara €deiav
0u omv EAAGOE kukhogpopouv TioAA@rAol KAWvOl TNC
MOAUQVBEKTIKIC  HOVOYAOIKNG Typhimurium kat 011 0

guUYVOTERQ anaviwpevos kKAwvog oe avBpwnouc kat {wa
nrav o payétunog DT120, R-type ASSUTSpTm kai e
PFGE nipogik STYMXB.0010, unodeikvioviag 1o xolpo we
Gekapevr) autol Tou kKAwvou otny EAAdda.

H 3k pag Bi1epelvnon OUYKPIVOHEVH HE
Tiponyoupeva eupnpara

Opohoyixn ko1 Mikpopiohoyikn Alepeuvnan

Apxikd 1 pdhuvon DIEpEUViENKE OPOAOYIKG e
deiypate aipatogq 314 ouwv kat 374 yoipwv TEMKNG
nayuvong 39 eXTpoRLV ano MEVIE YEWYPAPIKES NEPLOYEC
me EAAGBog (Oecoahia, Zteped EAAGDa, B. EAAGDa.
‘Hnewpog, Kprym), We T xpnon eunopika daBeoyng
gupeonc mix-ELISA  (Herd-Check Swine Salmonella
Antibody Test Kit, Idexx Laboratories, Inc., Maine, USA). Ta
aroTeAEORATA avaKkoIvwBnKav 0e MPonyoupeEvo ouvedpIo
(Euayyehonouhou k.Q. 2014) kat ouvomntika £detkav o n
opoBeTkOTNTA NTOV:

e Metafy Ttwv yowpountepwv 81,53% (cut off
0D=10%) kat 20,38% (cut ofi 0D=40%)

* Metakl Twv X0ipwy TEMKAG naxuvong 70.32% (cut
off 0D=10%) ka1 15,5% (cut off 0D=40%)

® Metaty twv extpopwv ano 0-100% (cut off
0D=10%) ka: ano 0-63.33% (cut off 00=40%).

Me dedoueva Ta euprpata ™S opodiepeuvnong
0 Oyedlaopog g anopovwong Tou  maBoyovou
nieplopiomnke ot Gecoahia, Gnou To TOOOOTA TWV
opoBeTkWY EXKTPOQWY TiTav petafl 0-92,6% (cut off
0D=10%) kat petaku 0-20% (cut off 0D=40%).

Ma mv aropovwon Kal Tautonoinom Twy opotTunwy
efetdaomkay didpopa delypata pe paon 10180 6579:2002,
Annex D yia Tpo@ipa kat {wotpogeg (ISO 2002). Zuvohka
gteTaomkay 123 opayia and 15 exTpogES TOKETOU -
Tehkne nayuvong duvapkomiag 20-500 yolpountepwy
H opoBetikdmmra Twv eketaoBeviwy {wwv nrav 59.35%
(cut off 0D=10%) ka1 20,33% (cut off 0D=40%), ywpic
Bakmptohoyikr] empefaiwon. H diepelynon apopouoe,
Ka1a 10 Xpoviko diaampa me pehEm, nepinou 2500 {wa
TEAIKTIC NAYUVOTS ana Ta onoia eAEYXBNKE pkpoBlohayika
nepinou 1o 5% autv. Na Tov pIKpoBIohOYIKG EAEYXD
TV ekTpopuwy diepeuvniBnkav B15 deiypora 0TV Kal
konpavwy, Afoonueiwto eival 0 10 TOOOOTO Twv
opoBeTikwy {wwv Ue Bakmplohoyikn empeBaiwon frav
30.23% (cut-off 0D= 40%) - 65.11% (cut-off 0D= 10%).
TENOC yio Tov EAEyyo Tou ogayeiov eEetaomkav 378
Beiypata erugavelwy (swab samples).

Exatdy €va unomta OTEAEYH 1autonomBnkav
Ploxnuwa pe 1o APl 20E (Biomerieux, France) xat 1o
MicrogenTM GnA+B-ID (Microgen Bioproducts Lid, UK),
ehgyxBnkay pe nohudivapoug avii-0, avn-Vi ka avii-H
opou¢ Kal otdkenkav oto EBvIKG Epyactrplo Avapopag
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ZaApoveAmy (Xakkida) yia opotautonoinor.

Tehlkd avayvwploTnkay wg OPOTUTOL TOU YEVOUQ
Salmonella 86 otehexn (59 npoepyopevOL ano {wa kat 27
and mv akasopn Lwvn Tou ogayeiov), 4 xapakmpiotnkay
©¢ atunenointol kat 14 avayvwpiotkav Boxnuika wg S,
enterica subsp. arizonae €va w¢ S. enterica subspecies
indica. MéEpog Twv eupnuatwy EXel  ONPOOIEUTEL
(Evangelopoulou et al., 2014a, 2014b) 1} eivat mpog
dnuooicuan. Zuvornkad ot 0pOTUTOL TIOU avayvwpiaTmkav
nrav ot S. Typhimurium, S.enterica subsp. enterica ser.
4,12::-, S.enterica subsp. enterica. 6,7:k:-, S.enterica
subsp. enterica ser. 4,5, 12:i-, S. Bredeney, Agona, S.
Derby,.S. Infantis, S. Meleagndls S. Cerro, S.enterica
subsp. enterica ser. 6,14,25: - : 1,2, S. enterica subsp.
diarizonae 61:k:1,5, S. enterica subsp salamae 38:b:1,2
Kat S. enterica subsp. houtenae 40:0.t:- (Mivakag 1). Ano
TOV mivaxa gaivetal 0T ioAAol ano Toug avayvwploBEVTES
0POTUNOUG OE auTr] TV peAEm Bev mepihapBavovrat
oe autoug mou elyav Onpooleutel oTo mapeABov yia
I EMMMVIKES EKTPOPES Xoipou (Lo Fo Wong and Hald,
2000; Grafanakis et al., 2001; EFSA, 2008; Filliousis et al.,
2008), yeyovoc mou anotehel EvoelEn me dlaomopag Twv
0pOTUMWY TOU YEVOUG, T) ELQAVION TWV ONoiwv HTIOpEL va
PETABAAAETAL OUAVTIKA OTO XPOVO, AGYW NG QVAVEWONG
tou {wikoU kegahaiou Twv ENAMVIKWV EKTPOQWY QNo
DLAQOPES EUPWIALKES TINYEC.

Avmiploypappota

To oUVOAO TWV OTEAEXWV QVAYVWPIOHEVWY HE Ta AP
20E, MicrogenTM GnA+B-ID kat v opotautonoinan we
Salmonella spp. diepeuviiBrke pe ) pHEBoDO DLayuang Twv
diokwv wg npog mv evatobnoia oe 24 avipikpoplakolg
napayovieg (Evangelopoulou et al, 2014a, 2014b):
amoxicillin (30 pg), amoxicillin/clavulanic acid (20/10ug),
ampicillin (10 pg), ampicillin/sulbactam (10/10 pg),
aztreonam (30 pg), cefotaxime (30 pg), cefoxitin (30
ug), ceftazidime (30 ug), ceftiofur (30 pg), ceftriaxone
(30 pg), cefuroxime (30 pg), chioramphenicol (30 pg),
colistin (50 pg), doripenem (10 pg), enrofloxacin (5 pg),
erythromycin (15ug), gentamycin (10 pg), kanamycin (30
ug), nalidixic acid (30 ug), penicilin G (10 pg), rifampin
(30 pg), sulfamethoxazole/trimethoprim (23.75/1.25 pg),
tetracycline (30 pg) and tigecycline (15 pg).

Ta euprjpata €6e1€av UYPnAA MOO0OTA aVBEKTIKOTNTAG
oe: penicillin G (10 pg) (93%), rifampin (30 pg) (75.24%),
tetracycline (30 pg) (68.31%), suliamethoxazole/
trimethoprim (23.75/1.25 pg) (61.38%), ampicillin (10 pg)
(54.45%), amoxicillin (30 pg) (53.46%) kat WikpOTEPQ OE
chlgramphenicol (30 pg) (22.77%), kanamycin (30 pg)
(14.85%), kat colistin (50 pg) (11.88%) (Mivakag 2). Auta
OUYKPIVOLEVQ JIE Ta TIpONYOUpEva supnpata oty EAAdda
(Filioussis et al., 2008; Mandilara et al., 2013) delyvouv
oupYwvia WE NPOC MV avBEKTIKATNTA TwV oahpHovEAWY

OFE TETPAKUKAIVEQ Kal OOUAQOVAUIDEG, EVW rmmium)‘1
uTioypappifouy TV ERAVIOT] QVBEKTIKOTNTAS Ko @'
GAAEC KaYOPiES QVTWIKPOPLOKWY OUTLWY.

Fevika gupnepaopaTo

H péAuvan and Salmonella spp. oTig uno mspa
smpucpac;, av kat Oev pag avmpepanmv xﬂm-{
gupntopata, €8ete O6TL - ouxvOTTa EPQAVIONS '“E’
poAuvong eivalr Oxetikd uynAr, UModElKVUOVIaL Tm 4
ONPAVTIKO ETUONUIOAOYIKG POAD TWV XOIPOUNTEPWI on #
dlaonopd twv Salmonelia spp. 1000 OTOUS XoDaig :j
TEAKIC TIAYUVONC, 000 Kal 0To nepBaiiov. Ev mumq oy
Kal 1| OPOAOYIKT] ETITNPNOT TWV XOIPOHOVABWY EMUpER |
mv avixveuon povadwy ugmiod kivduvou, dnAdvovag !
€kBeon 010 naBoyovo O KATMOLO OTABI0 TG Mapaydyic,
ot 0poAoYIKES pEBODOL BEV UMOPOUV va Blakpivow g
TPEYOUDES ANG TIG MAAAOTEPES HOAUVOELS. ZUVENUG, ey,
BNALVOUV KATTYOPNHATIKA TNV BUVATATTA AMOPOVEoTR
dx! ToU pikpoopyaviopol. Av AdBoupe be ur' 6ym 0TIt
kit mou xpnaienotolvial dev eival NpooapUOTHEVATTOL |
opotlnoug Tou emikpatodv ammv EAkada, priopodue vo*
OUNMEPAVOULE OTL QpKeTa «BeTIka» {wa eival Buvatd vy !
dlaguyouv e diepelvnang. Napdia autd, avayvwpilety
OTL Ot OPOAOYIKES pEBODOL QMOTEAOUV EVA TIPOYVUOTIKG
Beikty  KwOUvVOU, ETUTPETOVIAC TNV  EKTIUNOM ¢
QMOTEAEOPATIKATITAG TWV PETPWY MPGANYNG Kal EAEYYOU |
oV NPWTOYEVT Tlapaywyn.

H detypatoAnvia nohhamhwy onpeiwy anokaAube ou
10 {a ftav poAuopsvol and peyaro apiBPd opotunwy
(14), erBepawbvovtag Tov X0ipo W OTHAVTIKG KVEuve
yia n Anpdoia Yyeia. Metakd aut@v fitav avayvwpiopéve
onpavTka {WovoTIKG OTEAET), OTIWG OVaPaTIKa OTEAEY
mg S. Typhimurium (CDC, 2004; Pires et al., 2011),
kaBwe kal GAAa mou avikouv o€ oravidtepa umoeidn,
aAAd pe TO evdeyOuevo va e&ehiyBolv oe madoyovn
10U ¥0ipou, QnoOTEAWVIAS TEAKA KivDuvo Yo TOUS
karavahwtéc. To yeyovog 6T Ta peydha mogootd mg |
nupumpouuevnq QVBEKTIKGTNTAG QuTWV Twv OTEAEX®Y |
OE KOWVEQ, aAAd «YmAfc Znpavikomrag ya Ty '-
AvBporuvn  Yyeia  Avipikpoplakeg  Ouoiegs {nghhg
Important Antimicrobials for Human Health oopguwva pe° ;
Tov WHO (WHO 2011) oupBadiouv pe Ghheq EpEUVES T8 °
EAkada kai Eupwrm (Filioussis et al., 2008; EFSA 2011, 4
Mandilara et al., 2013; EFSA and ECDC 2014) unmeﬁﬂ"
£vOEIEN TQ EKTETAUEVIC XPNONG TOUG OTT] X0LPOTPOYID,
X1 HOVO Yia BepaneuTikolg oKomoug, GAAG QKON Kal Yia
TPOANTITIKOUC T) WG TapAYOVTES avanTtuéng, kaBloTdviad "}
T0UC X0Ipoug 6aiuuevsq QUTWY TWV OTEAEXWY. :

Erumhéov, n napouoia Salmonella spp. oe Beyuatd |
MPOEPYOUEVA AMO TOV XWPO Kai Tov EEOMAIOMO 10U

opayeiou  (xEpla-paxaipia  exdopoopayEwy, MUV
diyotopnone) Ba pnopoloe va anotehéost EVOER. }
EMPONUVOTIC EVGC OPAYIOU 1€ OPOTUMOUG Tou riadoydvoy = [

Ve
3
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0 x0ipog kai T0 KPEAS TOU, WC MEAVES NNYES O0ALCVEAAWDNS Tou EAANVE KaTavoAwTy

nou «EvOnuouy 010 opayeio» (Schraft et al., 1992).
notéoo, 1 napotoa Biepedvnon dev euBepaivel AAkeg
HEAETES (Limpitakis et al., 1999; Swanenburg et al.,
2001b: Smid, 2012), kabwg n Salmonella anopovwBNKE
yovo ano 1a yaviia ToAAQTAGY YXprioewv Tou 1iou
ckDOpEQ KATA TN DlApKEID AWV TWV OEYHATOANYIWY.
Naviwg, 0 TPOMOG OUMOYIG Twv BEpATWY Kai Ta
guvohika anoteAéopara Edetkav ou n diadikaoia ogayng
fev anotehoUoe  ompaviki Tmyn  dlaotaupoupevng
enudhuvong ToU 0@ayiou, GAkG 0T 0 Kivduvag yia Tov

KaTavaAwin NpogPXETal ano 1o idio 10 {wo Nou YEPEL TOV
HIKpOOPYAVIOHO OE KAMOLo 1070 Tou.

Tehikd, 1@ QUOTEAEOPAT QUTNG C dIEPELVNONC
dnwvouy v eicodo {wwv QopEwv Salmoneliz
spp. OmMV TPoQIKA cAudida Tou EAANVE katavaiwi,
UNodekVUOVTaS TV avaykn OUVEXOUC ETHTTPNONG TNE
ouxvomTag epeavions Tou maBoyovou oTig EAMVIKES
XODOTPOPIKES  povadeg, kaBw¢ kat mpoomadelac
QropevVWaTC Tou OX1 Povo ano Ta konpava, akhd kail and
10700 OTOUC 0Moioug OEIXVEL TPOMIONO.

Table 1. Opoturiol Sa/monella mou anopovwdnkav oy EAAGDa ano xoipoug kai REPIBAANOVIIKA DElypaTa auTwy

et
pocheu 4 :
STEAEX@Y Opotunol Bighioypooio
Typhimurium,
S, 4120,
S§1,6,7k-,
S, 4.5, 12::-,
Bredeney, Agona, Cerro, Derby, Infantis, Meleagridis,
i S51,6,14,25:-:1.2, Alkn pag £peuva
= S. enterica subsp, diarizonae 61:k:1,5,
= S. enterica subsp. salamae 38:0:1,2,
= S. enterica subsp. houtenae 40:q.t -
= S. enterica subsp. arizonae
L . A o i
= S. enterica subspecies indica
=
= Typhimurium, Bredeney, London Grafanakis et al., 2001
=]
S Mbandaka Filioussis et ., 2008
Typhimurium, Derby, Thompson, Bredeney,
Enteritidis, Kottbus, Montevideo, Umbilo, §.1,4,[5],12:i:-,
Blockiey, Muenster, Oranienburg, Agona, EFSA 2008
Anatum, Bovismorbificans, Brandenburg, Carno, '
Dublin, Hermannswerder, London, Menden,
Mishmarhaemek, Newport, Paratyphi B var. Java, Szentes, AT o
Typhimurium, s :
g
B Derby, London, Typhimurium, Bredeney, Infantis, Sy
Goldcoast, Panama, Livingstone, Mbandaka Limpitakis et al., 1999
i
b=4
£
= S. Tennessee Grafanakis et al., 2001
<
" AxaBapn Lwvn 143
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Table 2 TUYKEVTpWTIKG anoTeA&opata avBekTikdmiag oe umwnpoﬁxuxsq ouolee oteheywv Salmonella spp, ﬂa
anopovwenkav and yolpouc kat mepParhovTika delypata autdy

¥
{
s |8 Bl | &
= Ba sl l2l2| 39
STz |2|s|2|2(8|2(8|2| SSEI55 5 (5|5 3.
w w w w w w |W w w %] w G| um| s e w w —_
avL [22 [8 (101 [ofofofofofo]1]0o o o3 ][s |1 [ssm
amc | o [o o oo oo |ofo]ofofo ] |o |0 [1n]5 |0 |54
P[22 (8 101 oo ofofofof[1 |0 oo /|3 |e /|1 |s55um
sam |11 [1 o oo |o]ofofo]o|o |o |0 o f[o|0|2%
azt o |ofofofofofofojofofo|o o o |o|1]|0] %"
cx [o|o o |ofofofo]ofo|o|of[o|[o |0 of[0 0| 0
Fox [0 1|0 Jo [o|ofo]o|o|o|o|o [0 |0 0|5 |0 |54
caiz (oo fo|ofofofofolofo|ofo o o |o|1]|o0]| 1%
err o |o oo |o|ofojo]ofofo]o o o o]|of[o]| 0
crRO [0 [0 |o|o|ofo|ofolo|o|o|o o o o o] 0] 0
oxv (40| o o o |ofofojofofofo|ofo o |o|o]|o]| 0
cT |42 o1 |ofofofofo|1]o]|1 |0 |0 |0]3 |0 |21
c |8 |1 |11 |ofofofojo|of[1]0o |1 |1 3|51 |3nm
boR |0 [0 [0 |o |o o fofojofo|o]o|o o o]|o o] 0
EVR [0 [o |ofofofofofojofofo]o ] o [0 |o0]2 [10]21%:
E |38 |9 |16 |7 [3 (1 [1 [ [1[1 {11 |1 |1 [4]|14]1 |10-1008
eN {1 {2 1]olofoofofo|ofo|o |0 o o0o]|o0]|o0 |43
K [4 |1 (s |ofofo]ofolfo]o [1m[1n|[1 |1 [10) ][54
NA |0 [0 o [ofofofofofofo]o o o/ [o]s /|1 |4
P [35 |9 |16 |6 [2 |1 [1 [1 |01 |1 ][]0 [1 [1 [4]14]1 |98
RD gg} ol 8|l 3 1 ]2 |1 |1 Eii 1 r1|_' 0 [ 1 |4 [14]10 |28
sxT |20 [7 |16 |1 [ofo|o|o]o o |10 |1 [1 |4 ]|10]1 [s26038
TE (229 |16 |1 [3]ofo oo o |1 |0 |1 [1]4]10]1 |pe-6830
T6C |0 |0 [0 |0 [0 |0 [0 fo|o|oftin|0o |0 [t o |1 [0 11k
TotalN ]38 [ 9 [16[7 [a |1 [ (11111 [1]1[a]a]1] m]

AML Amoxicillin, AMC Amoxicillin-clavulanic acid, AMP Ampicillin, SAM Ampicillin-sulbactam, AZT Azireonam, CTX {luet{:ltaxilﬂt’-._fm
Cefoxitin, CAZ Ceftazidime, EFT Ceftiofur, CRO Ceftriaxone, CXM Cefuroxime. C Chloramphenicol, CT Colistin, ENR l-:nrr.ﬂlmta':"!.JE
Erythromycin, CN Gentamycin, K Kanamycin, VA Nalidixic acid, P Penicillin G, RD Rifampin, SXT Suliamethoxazole/T rimethoprim, T
Tetracveline, TGC Tigecycline- (1) = Intermediate {16
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Abstract

.. Salmonella spp. are important zoonotic pathogens of economic significance for both humans and animals, that are
.- mainly transmitted o hosts through the food chain. Human saimonellosis is mostly associated to the consumption
" of contaminated eggs, chicken products and pork meat. The significance of poultry and pork meat to consumer's
~_infection has made Sa/monella surveillance mandatory for the primary production units in the EU. However, in
“G@reece although surveillance efforts have been intensified for poultry units, littie has been done for Salmonelia pig
“surveillance. From the literature and other research findings relating to Greece, it seems that herd infection could
reach 76.9%, while that of herd seroprevalence 63.33% (cut off =40%), without this to mean frue current infection,
% I a recent investigation in Central Greece the identified serovars differed from those that had been isolated in
.- previous years from Greek pig herds. This may mean a possible change in the epidemiology of infection due to the
intra-European movement of animals and products. However, the monophasic serovars of S. Typhimurium, newly
«-emerging among man and animals were also recovered. Furthermore, the observed antimicrobial testing in the past
showed sensitivity to quinolones, tetracyclines and sulfonamides, while resistance was observed for the last two
.Slasses of antimicrobials in more recent investigations.

Keywords: antimicrobial resistance, Greece, pig, serovar, Salmonella, slaughterhouse
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Salmonella enterica subsp. arizonae was isolated from 13 of 123 slaughtered pigs in central Greece. The samples cultured were
feces, ileum tissue, mesenteric lymph nodes, and gallbladder swabs. A total of 74 isolates from 492 samples were identified as
Salmonella spp. by use of standard laboratory culture media and two commercial micromethods and by use of a polyvalent slide
agglutination test for the detection of O and H antigens. Among them were 19 (25.68%) suspected to be S. enterica subsp. arizo-
nae according to analysis with standard laboratory culture media. Of those, 14 were identified as 5. enterica subsp. arizonae by
the API 20E (bioMérieux, France) and the Microgen GnA+ B-ID (Microgen Bioproducts, Ltd., United Kingdom) identification
systems. All the isolates were tested for resistance to 23 antimicrobials. Strains identified as S. enterica subsp. arizonae were re-

sistant to 17 (70.8% ) antibiotics. The highest proportions of resistance were observed for sulfamethoxazole-trimethoprim

(71.4%), tetracycline (71.4%), ampicillin (64.3%), and amoxicillin (57.1%). Two isolat

were resistant to aztreonam (7.19) and

tigecycline (7.19%), used only for the treatment of humans. Thus, pork meat may play a role in the transmission of antibiotic-
resistant S, enterica subsp. arizonae to human consumers. This is the first report of S. enterica subsp. arizonae isolation from

pigs.

Pork is a major source of food-borne salmonellosis in the Eu-
ropean Union and around the world (1). Therefore, the Eu-
ropean Food Safety Authority (EFSA) (2) considers many Salmio-
nella serovars isolated from pigs, among which are Choleraesuis,
Enteritidis and Typhimurium, important for public health (3, 4).
Although Salmonella enterica subsp. arizonae is typically associ-
ated with reptiles, sporadic cases of human infection, related
mainly to children, have also been reported (5-7). In such cases,
the source of the microorganism is thought to be rattlesnake meat
and some other animal products, especially poultry, as well as pet
turtles (7, 8). Pork meat, however, is not among them, perhaps
because this subspecies appears, due to the lack of scientific re-
ports, to be a pathogen that is not important in pigs. S. enterica
subsp. arizonae became important to public health during the
1980s, when several cases of human infections were associated
with widespread use of rattlesnake meat, capsules, and powders
(5, 9). These rattlesnake products were used by the Latino com-
munities of the southwestern United States as forms of alternative
medicinal therapies (10). Also, although adult human cases of
infection by this microorganism are rare and perhaps underre-
ported, the microbe should be considered a risk factor for infants
and immunocompromised individuals having a history of contact
with reptiles (6) and perhaps consumers of pork meat that was
undercooked or unsafely handled during the cooking process
(11).

S. enterica subsp. arizonae was first described in 1939 and
named Salmonella dar es salaam, after the African city where it was
first isolated from diseased chuckwallas, horned lizards, and Gila
monsters (12). Since then, the placement and nomenclature of
this species was continuously debated until it was placed, regard-
less of its many atypical similarities with the genus Salmonella,
into the genus Arizona, which has only one species, A. hinshawii
(4). In later years, the development of DNA homology studies
placed it back in the genus Sa/monella and in the group of subspe-
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cies 11 (13=15). Salmonella subspecies I11, later named S. enterica
subsp. arizonae, has since been isolated from reptiles, fowl, tur-
keys, ducks, dogs, cats, monkeys, goats (10), and wild boars (16).
To our knowledge, however, it has not been reportedly isolated
from pigs,

We report here the isolation of S. enterica subsp. arizonae from
the carcasses of finishing pigs in central Greece.

MATERIALS AND METHODS

Samples and pling procedures. A total of 492 samples were collected
from 123 randomly selected pigs during slaughtering between September
2012 and March 2013, From cach pig, samples were collected from varni-
ous sites and samples from relative tissues were poeled. Thus, 123 samples
each from pooled feces, pooled ileum, mesenteric lymph nodes, and gall-
bladder swabs were examined, in amounts and with the methods recom-
mended by the 2002 ISO Salmonella rule 6579 applied to food and animal
feeding stuffs (17). These samples were collected from 15 swine finishing
farms, representing 10% of the swine finishing farms in central Greece.
Lab ¥ ination of F (i) Isolation and serotyping of
Salmaonella spp. Samples were cultured by standard culture methods fol-
lowing the 2002 1SO Salmonella rale 6579 (17). Briefly, after enrichment
in buffered peptone water (BPW) (CM104; Oxoid). 0.1 ml of culture was
inoculated onto modified semisolid Rappaport-Vassiliadis medium
(MSRV) (BK191HA; Biokar) and incubated at41.5 = 1°Cfor24 = 3h. A
loopful of microorganisms taken from the edge of the MSRV colony was
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TABLE 1 Proportions of resistant and sensitive S. enterica subsp.
arizonae isolates

TABLE 2 Antibiotic resistance profiles of 5. enterica subsp. arizonae
isolates recovered from pig samples

No. (%) of isolates that were: Isolate Sample
i iotic i -
e o s 2P e
Amaxicillin 8(57.1) 6(42.9) 5 it R
Amoxicillin-davulanic acid 5(35.7) 9(64.3) '3' Gallbladder AML .mcl. AM;, Féx c‘p RD, SXT. TE
Ampicillin 9 (64.3) 5(35.7) 4 e o E: RD ! ki
Ampicillin-sulbactam 0(0) 14 (100) 5 Gallbladd c i’, ;m SXT. TE
Aztreonam 1(7.1) 13 (92.9) 6 Feces 2ok
Cefotaxime 0(0) 14 (100} e £ P’ 3o
e *A35.7) F(64.3) 8 Gallbladder ~ AML, AMP, C, ENR, K, NA, P, RD, SXT, TE
Ceftazidime 1(7.1) 13(92.9) 9 I AMC. AMP. P. RD
Ceftiofur 0(0) 14 (100) il el
fhomne o0) 3¢ (30} 10 Tleum AML, AMP, C, P, RD, SXT. TE
11 Feces AML, AMC, AMP, FOX, ENR, NA, P, RD,

Cefuroxime 0(0) 14 (100) Serte
Chloramphenicol 5(35.7) 9(64.3) 12 Gallbladd, . RD. SCT. TE. TGC
Duc“"m“ﬂ ; %H] i . :;;ﬂ‘? 13 Gallbladder ~ AML, AMC, AMP, FOX, P, RD, SXT, TE

P 14 Lymphnodes  AML AMGC, AMP, ATM, FOX, CAZ, CT, NA,
Enrofloxacin 2(14.3) 12 (85.7) P, RD, SXT. TE
Gentamicin 0 (0) 14 (100) ) ‘

1.1 13 (92.9) = AML, amanicillin; AMC, amoxicillin-clavalanic acid; AMP, ampicillin: ATM,
Nalidixic acid 3(214) 1 (78.6) e L
Penicillin G 14 (100) 0(0) A i el Y
sulfamethoxazole-trimethoy s TGC, 1

Rifampin 14 (100) 0 (0) URehcRak R e UGy Baetrons
Sulfamethoxazole-trimethoprim 10 (71.4) 4{28.6)
Tetracycline 10 (71.4) 41(28.6) i " 7 o " .
Tigacycline L7 13 (92.9) bial agents belonging to different antimicrobial classes were considered

inoculated onto xylose-lysine-deoxycholate agar (XLDY) (CM469; Oxoid),
brilliant green agar (BG) (CM329; Oxoid), and Salmonella-Shigella agar
(55) (1.07667; Merck), all selective for Salmonella spp. Suspect colonies
were examined by the API 20E (bioMérieux, France) and the Microgen
GnA+B-1D (Microgen Bioproducts, Ltd., United Kingdom) systems,
suitable for Gram-negative bacteria, suppl d by the oxi indole,
and urease tests, triple sugar iron agar, lysine iron agar, and citrate utili-
zation.

Isolates identified as S. emterica subsp. arizonae were tested for the
presence of O and H antigens using a polyvalent slide agglutination test
(Remel Europe, Ltd.; Dartford, England).

(ii) Antimicrobial susceptibility testing. The antimicrobial suscepti-
bility of isolates identified as 5. enterica subsp. arizonae was determined
for 23 antimicrobials according to the disk diffusion method using Muel-
ler-Hinton agar (LMLAB 39}. Escherichia colt ATTC 25922 was used as the
quality control strain. [nterpretation of results followed the recommen-
dations of the Clinical and Laboratory Standards Institute (CLSI) (18), the
European Committee on Antimicrobial Susceptibility Testing (EUCAST)
(breakpoint tables for interpretation of MICs and zone diameters, version
3.1, 2013 [http://www.eucast.org] ), and Galani et al., 2008 (19). Thus, for
these antimicrobials for which breakpoints were not available, a strain was
considered resistant when it showed an inhibitory zone below 12 mm (as
do most of the organisms known as resistant) and as safely sensitive when
having an inhibitory zone above 15 mm (as do most of the sensitive or-
ganisms on the lists). The antimicrobials used were selected according to
their use for animal and human infections. They were amonxicillin (30 pg),
amoxicillin-clavalanic acid (20/10 pg), ampicillin (10 pg), ampicillin-
sulbactam ( 10/10 pg), aztreonam (30 pg), cefotaxime (30 pg), cefoxitin
(30 pg), ceftazidime (30 pg), ceftiofur (30 pg), ceftriaxone (30 pg), cefu-
roxime (30 pg), chloramphenicol (30 pg), colistin (50 pg), doripenem
(10 pg), enrofloxacin (5 pg), gentamicin (10 pg), kanamycin (30 pg),
nalidixic acid (30 pg), penicillin G (10 pg), rifampin (30 pg), sulfame-
thoxazole-trimethoprim (23.75/1.25 pg), tetracycline (30 pg), and tige-
cycline (15 pg). Isolates exhibiting resistance to at least three antimicro-
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multidrug resistant (MDR) strains (20).

RESULTS
Isolation and serotyping of Salmonella spp. The API 20E micro-
method identified 14 out of 492 samples (2.8%), originating from
13 pigs, as positive to S, enterica subsp. arizonae. The same 14
isolates examined by the Microgen were identified as S. enterica
subsp. arizonae (4 isolates), other Salmonella spp. (5), and differ-
ent bacteria species (7). The strains identified as S. enterica subsp.
arizonae by the API 20F were isolated from feces (6), ileum (3),
mesenteric lymph nodes (2), and the gallbladder (7). All 14 iso-
lates were found to be strongly positive by the slide agglutination
test for the presence of Salmonella O and H antigens.
Antimicrobial susceptibility testing. Isolates examined showed
varied resistance patterns (Tables 1 and 2). Twelve of 14 isolates
were resistant to at least three antimicrobial categories, thus con-
sidered MDR, and all 14 were resistant to penicillin G and rifam-
pin. From the remaining antimicrobials, the highest resistance
rates were observed for sulfamethoxazole-trimethoprim (71.4%)
and tetracycline (71.4%), followed by ampicillin (64.3%) and
amoxicillin (57.1%). Low resistance rates were seen for aztreo-
nam, ceftazidime, kanamycin, and tigecycline (7.1% each). All
isolates were susceptible to ampicillin-sulbactam, cefotaxime,
ceftiofur, ceftriaxone, cefuroxime, doripenem, and gentamicin.

DISCUSSION
The isolation of S. enterica subsp. arizonae from pig carcasses has,
to our knowledge, never been reported previously. In the present
study, regardless of the biochemical microsystem used, some pigs
were identified as carriers of this subspecies. Thus, pork meat
could be a possible source of 5. enterica subsp. arizonae transmis-
sion to consumers.

Due to the rare reporting of the isolation of this subspecies
from food-producing animals, molecular confirmation is needed
for explaining observed variations in the utilization of nutrients
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incorporated in different commercial biochemical micrometh-
ods. An example is lactose incorporated in the Microgen system as
a separate test. All isolates were found lactose negative with this
system, although 50% of them were slow lactose fermenters, as
previously reported (6), when cultured on Salmonella-Shigella
(85) and MacConkey agars. This could be one of the reasons the
Microgen identified only four (28.6%) isolates as S. enterica subsp.
arizonae. Another is the fewer years that this method has been
used compared to the APl 20E and/or the use of the Microgen
mainly for the placing of Gram-negative bacteria isolated from
humans. Thus, for increasing the accuracy of its database, it needs,
perhaps, enrichment with information from animal isolates. Such
problems and the vsual practice of discarding lactose-fermenting
bacteria as nonpathogenic (21) could play a roles in the rarity of
isolating S. enterica subsp. arizonae. The AP1 20E system, on the
other hand, used for many decades in identifying microorganisms
from humans and animals, identified 14 isolates as S. enterica
subsp. arizonae with a very high probability (99.7%).

However, regardless of the proportions given by each pheno-
typic identification method used, S. enterica subsp. arizonae was
isolated from slaughtered pigs, thus making them a probable
source for human infection. The evident disagreements between
the two micromethods used for first recognition of S. enterica
subsp. arizonae point to the need to molecularly type them to
clarify the source of disagreements. This requires an expense that
is not available to all, especially under an economic crisis. Thus,
for overcoming difficulties in the interpretation of the present
results, lysine-iron agar, suggested many decades ago as a useful
aid in identifying the Arizona group within the family of Entero-
bacteriaceae (22), was used. All 14 isolates were found positive to
this test.

Regardless of difficulties encountered in the phenotypic place-
ment of these Gram-negative isolates, the antimicrobial profiles of
them are of clinical interest (Tables 1 and 2). Resistance to anti-
microbials was high for those of low price, an observation indica-
tive of a farmer’s policy on the selection of antibiotics and the
public health implications this may have. The economic crisis,
forcing farmers to select cheaper antibiotics, could also further
increase the resistance of microorganisms, such as S. enverica
subsp. arizonae. Such increases could actually help this particular
rare Salmaenella subspecies increase its virulence, thus leading to
its spreading among the pork industry and becoming a public
health risk in the long run. The CLSI document M100-521 (18)
considers ampicillin a representative for the resistance patents of
amoxicillin. However, they are low-cost agents, thus routinely
used in Greece for prophylactic and therapeutic purposes. For this
reason, a higher disk content for amoxicillin (30 pg) was selected
for comparing the results and to derive information for practical
use. Also interesting was the observed resistance to chloramphen-
icol. Chloramphenicol has been banned since 1994 by the Euro-
pean Union for use in food-producing animals (see the chloram-
phenicol summary report by the European Agency for the
Evaluation of Medicinal Products |http://www.ema.europa.cu/d
ocs/en_GB/document_library/Maximum_Residue_Limits_-_Re
port/2009/11/WC500012060.pdf] ). Thus, the isolates found resis-
tant were, perhaps, derived from human sources, an additional
indication of an emerging risk factor for public health. This is
supported also by the finding of two isolates resistant to aztreo-
nam and tigecycline, agents used only in humans. There are two
possible sources for these isolates, either animal care takers, be-
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cause unofficial use of these antibiotics is impossible due to costs,
or the transfer of resistance genes within the carrier animal be-
tween different species of microorganisms, including other Sal-
monella serovars (23), The latter could be molecularly investigated
by comparing the resistance genes and resistance-conferring
structures of related microorganisms from the same animals or
farms.

Another finding of interest is resistance observed to ceftazi-
dime, which is an expanded-spectrum cephalosporin. This drug is
considered by the WHO as a critically important antimicrobial for
human medicine (24), and one of the therapeutics of choice for
the treatment of Salmonella infection, together with aztreonam
(25). The one isolate resistant to aztreonam is indicative of strains
transferred from humans to animals during handling. However,
Salmonella spp. resistance to aztreonam is not a rare observation
for humans and animals (26-31). A major factor in the develop-
ment of antibiotic resistance, a risk to public health, is the simultane-
ous use of therapeutic agents, such as ampicillin, trimethoprim-
sulfamethoxazole, expanded-spectrum cephalosporins, and
fluoroquinolones, in humans and food-producing animals.
The development of resistant bacteria is threatening the effi-
cient treatment of human infections (see the Joint FAO/World
Organisation for Animal Health [OIE)/WHO Expert Work-
shop on Non-Human Antimicrobial Usage and Antimicrobial
Resistance scientific assessment [http://www.who.int/foodsafety
fpublications/micro/nov2003/en/|). Pigs have been recognized as
the primary reservoir of multiresistant bacteria (32), showing in-
creased virulence, thus increasing the costs of disease to the pig
industry (1, 33) and becoming sources of such bacteria for hu-
mans.

Most cases of human salmonellosis are foodborne, and pork is
frequently a source of Salmonella (3). Undercooked meat is one
source, but also important are improper in-home food handling
and preparation and inadequate hand washing or washing of
utensils during preparation of other materials consumed raw,
such as salads. Cross-contamination of food materials via con-
taminated surfaces from raw meat has been implicated in food-
borne outbreaks (11). Thus, 5. enferica subsp. arizonae could be an
emerging foodborne pathogen in the future, originating from the
consumption of pork meat and becoming difficult to treat if it
becomes multiresistant to antibiotics used in human medicine.

In summary, the present results demonstrate that S. enterica
subsp. arizenae, a subspecies mainly associated with cold-blooded
animals, is also infecting pigs, possibly making pork meat a source
for human infection. S, arizonae could, under selective pressure,
adapt to a new host, such as the pig. increasing its importance asa
risk factor for humans. Improvements in the methods of molecu-
lar typing of this subspecies could provide new insight regarding
the relatedness of rare serovars, such as those of S. enterica subsp.
arizonae, to animal and human infections.
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Short Communication

Colonisation of pig
gallbladders with
Salmonella species
important to public
health

Grammato Evangelopoulou,
Georgios Filioussis, Spyridon Kritas,
Georgios Christodoulopoulos,
Eleftherios A. Triantafillou,
Angeliki R. Burriel

SALMONELLA species have been isolated from human, cattle
and goat gallbladders (Chandra and others 2006, Dias and others
2015, Gonzalez-Escobedo and Gunn 2018). Safmonella species
genetically regulate mechanisms of resistance to the antibacterial
and detergent-like properties of bile salts, thus they survive for a
long time in this hostile environment (Begley and others 2005).
They do it, either by down-regulating secretion and invasion
genes in the type [l secretion system of pathogenicity (Prouty
and Gunn 2000) or by forming protective biofilms on gallstones
(Crawford and others 2010). Their survival leads to lengthy
intermittent shedding of pathogenic serovars or multidrug resist-
ant strains (Gonzalez-Escobedo and Gunn 2013).

Therefore, the objective of this study was to investigate the
presence of Salmonella species serovars in the gallbladder of
slaughtered pigs and evaluate their antimicrobial resistance, thus
their public health importance.

One hundred and twenty-three gallbladders collected from
randomly selected healthy pigs at slaughter over a period of
6 months were cultured following 1SO 6579 (1SO 2002)
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(Annex D). Suspect colonies were subcultured on nutrient agar,
confirmed as Gram negative, tested for oxidase production, util-
isation of Triple Sugar Iron Agar (Merck, Cermany) and assigned
to spectes using the Microgen systems GnA and B-1D (Microgen
Bioproducts Ltd, UK). Those identified as Salmonella species
were confirmed with a polyvalent slide agglutination test
(Remel Europe Ltd, Dartford, UK) detecting O and H antigens
and further serotyped by the Greek National Reference
Laboratory for Salmonella species (GNRLS).

Salmonella species 1solates were tested against 24 antimicro-
bials using the disk diffusion method as described by
Evangelopoulou and others (2014). The antimicrobials were
selected according to their clinical use for treating animal and
human infections and they are included in Table 1.

Nineteen Salmonella suspect isolates were collected from the
International Organization for Standardization (I50) recommended
solid media, but only 15 were identified by the Microgen systems as
Salmonella species (seven isolates), ‘Salmonella enterica subspecies arr-
e’ (six isolates), ‘Salmonella enterica subspeces emterica’ and
‘Salmonella enterica subspecies indica’ (one isolate each). The GNRLS
serotyped only seven. They were serovar Typhimurium (one), the
Typhimunum monophasic variant S enterica subspecies enterica ser.
4,12:1:- (two), the monophasic variants S enterica subspecies enterica
ser. 6,7:k:- and S enterica subspecies enterica ser. 6,14,25--:1,2 and one
each, 5. Bredeney and S. enrerica subspecies salamae 38:b:1,2. All 15
isolates were resistant to tetracycline, 14 to sulfamethoxazole/tri-
methoprim, 12 to rifampin, 11 to ampicillin and amoxicillin, and 10
to chloamphenicel (Table 1),

Colonised gallbladder epithelial cells maintain pathogenic
Safmonella serovars (Menendez and others 2009), found here to be
highly resistant to commonly used antibiotics. Thus, animal gall-
bladders should be considered an important nsk to consumers of
pork, through carcass contamination. Interestingly, B of the 15 iso-
lates identified with the Microgen systems as “Salmonella enterica
subspecies arizonae’ (six isolates), ‘Salmonella enterica subspecies
enterica’ and “Salmonella emterica subspecies indica' (one isolate
each) were not serotyped by the CNRLS, S arizonae, reported from
sporadic human cases, is not serotyped easily (Mahajan and others
2008, Bertrand and others 2008), pethaps, due to the expression of
mannose-resistant type [l fimbriae, inhibiting the agglutination
of ‘O’ antigens (Aleksi¢ and others 1978), but they were positive
inthe polyvalent agglutination test.

OF the remaining seven serovars, six were serotyped as subspe-
cies ‘enterica’, two of which were monophasic 5 Typhimurium and
wwo of other monophasic variants. Monophasic S Typhimurium
has recently emerged worldwide (Swatt and others 2009) and 1s
considered a new pandemic threat, placed fourth among import-
ant serovars reported from man, second from live pigs and third
from pig meat (EFSA (European Food Safety Authonty) and
ECDC (European Centre for Disease Prevention and Control)
2013). The present investigation is, to our knowledge, the first
reporting the isolation of Salmoenella species monophasic variants
from the pig's gallbladder. Thus, the pig's gallbladder could be an
important source of carcass contamination, either by direct
accidental knife contamination ar gut intermittent colonisation
during transport and lairage, thus pork contamination.

S enterica subspecies salamae 38:b:1.2, is occasionally reported
from human, wild boars, poultry and vegetables (Bellissima and
others 2004, Bouchrif and others 2009, Quiroz-Santiago and
others 2009, Zottola and others 2013) and this is the first report-
ing from the gallbladder of pigs. Its presence in the pig's gallblad-
der indicates the presence of genetic mechanisms helping it
adapt in a hostile environment and eventually spreading to sus-
ceptible hosts. Interestingly, a recent retrospective study of more
than 75,000 human isclates collected between 1985 and 2009

demonstrated that invasive extraintestinal disease in man was
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TABLE 1: Antibiotic resistance profiles of Salmonella isolates

recovered from pigs” gallbladder

Isolate
no. Isolate identification

Antibiotic resistance pattem of isolates

Lo

S Typhimurium

2 S enterica subspecies
enterica ser. 4,12

3 5 enterica subspedies
entenca ser, 4,12::-

4 S enterica subspecies

enterca ser. 6,7k

P!, ROZ, SXT, TEY, 5, AMLS, AMP7, CXME()"
P!, RO, SXT°, TE®, E5, AMLE, AMP7, CT°

P!, RD?, SXT’, TE', E, AML®, AMPT

P!, SXP, €%, TEY, B, AMLS, AMP7, RD7(1)7,
K"

5. Senferica subspecies P, RO, SXT®, C'°, TE*, 5, AMLY, AMPT,
enterica ser. 64,2512 T6C()7

6. S Bredeney P!, RO%, KZ TEY E°

7. Senterica subspecies P!, sx1, %, TEY, €, k"(1)”
salamae 38412

8. S enterica subspecies P, RD?, SXT3, €', TEY, B, AMLE, AMPY,
enteiica AMCE(1)", FOX'Y(1)™

9. S arizonae P!, RO%, SXT*, C'°, TEY, E°, AML®, AMP7

10. S arizonae P RD?, SXT2, €%, ENR™, TEY, %, K™, NA,

&
P!, RD?, AMC®, SXT?, C'°, TE', B, AMLS,

n S arizonae
AMP7, FOXM

1. S arizonae P, n:F SXP?, €', TEX BB, AMCP, AMLS,
AMP7, FOX'™

3. S arizonae Pl RO, SXTP, €10, TEY £°

M, S arizonae 9‘ RO, SXT, TE%, €, T6C™

15. S enterica subspecies p‘, sxl’, €' NAY TEY, E5, AMILS, AMP,

indica RO, K'(1)", ENR™(1)”
'Penicillin G (10 ug), *rifampin (30 pg),’sullameﬂ'mm!eftrtmﬁnpﬂm

75/1.25 4g), tetracycline (30 ug), (15 ug), “amoxicillin (30 ug),
amricillln (10 pg), “cefuroxime (30 ug), “colistin (SO na), d!laamplmiml
(30 pg), "kanamycin (30 ug), tigecycline (15 ug), “amaxicillin-clavulanic acid
guno ug), “cefoxitin (nug). Senmfloxacin (5 ng), “nalidixic acid (30 ug),
intermediate resistance

significantly associated to subspecies other than S enterica sub-
species enterica, among which was subspecies salamae (Abbott
and others 2012). These newly emerging subscpecies and related
serovars and their increased resistance to commonly used antimi-
crobials observed here indicate the need for continuous
epidemiological surveillance in animals aiming in their early
control for consumer protection. Although the isolates were sus-
ceptible to aztreonam and doripenem used only for treating
human cases, they were resistant to other commonly used anti-
microbials against Gram-negative bacteria (Table 1). Multidrug
resistance and the ability of Salmonella species to spread beyond
the intestine and be established in the gallbladder have public
health implications when chronic carder hosts are present
among food-producing animals (Spector and Kenyon 2012).

In conclusion, lack of information from the EU or other
world areas conceming the presence of Salmonella species in the
gallbladder of pigs makes comparson impossible. However, the
present findings incriminate the gallbladder in carcass contamin-
ation during slaughtering and thus pork contamination with
Salmonella species serovars is important to public health, such as
the monophasic variants. Hence, this organ is a significant risk
factor to public health and care should be taken to avoid carcass
contamination during evisceration by avoiding accidental dissec-
tion of the intestines and the gallbladder.

No isolate was resistant to ampicillin/sulbactam (10/10 pg),
aztreonam (30 pg), cefotaxime (30pg), cefrazidime (30 pg),
ceftiofur (30 pg), ceftiaxone (30pg), doripenem (10 pg) and
gentamycin (10 pg).
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Abstract

The presence of Gram—ncgﬂti\n: bacteria species, other than Salmonella spp. in the gal.lb]addcr I:IfPlSS was examined. Isolated Grarn—ncgativc
bacteria were assigned to species using the Microgen™ GnA+B-ID Systems. Of the 64 isolated strains 43 were identified as Escherichia coli,
seven as Enterobacter spp., three each as Klebsiella spp., Citrobacter freundii, Aeromonas hydrophila and Cronobacter sakazakii and one each

g i bulsiell
as Escherichia ferg and T £

is. Their antibiograms showed very high resistance to ampicillin, amoxicillin, tetracycline,

chloramphenicol and sulfamethoxazole/trimethoprim. It was concluded that the pigs’ gallbladder is a reservoir of potentially pathogenic

Gram-negative bacteria for pork consumers.

Key words: aztreonam, cholecystitis, doripenem, microflora of gallbladder, potentially pathogenic Gram-negative bacteria

Enteric bacteria have acquired the genetic ability to
resist the defence mechanisms of the digestive system,
some of which are gastric secretions, hydrochloric acid
and bile, variations in pH, low oxygen levels, nutrient
limitations and elevated osmolarity (Chowdhury et al.,
1996). By this ability, they are either pathogenic or
potentially pathogenic for their host. If such bacteria
colonize the gallbladder of pigs, they could become
pork contaminants and a risk to consumers (Gunn,
2000). Bile is for some bacteria the regulating factor
of their survival in the intestinal tract, thus a regula-
tor of gut colonization. They survive the killing effect
of bile, but also antibiotics and the host’s immune
response by forming protective biofilms (Begley et al.,
2005; Jensen et al., 2010). Hence, the microflora of the
gallbladder is evidence of an animal’s intermittent gut
colonization by potential pathogens.

Therefore, the objective was to asses Gram-nega-
tive bacteria of the pig’s gallbladder, as risks to pork
consumers,

Swab samples collected at slaughter from 145 ran-
domly selected pigs gallbladders, originating from

15 finishing farms located in Central Greece were bac-
teriologically examined.

Samples were enriched in Buffered Peptone Water
(BPW Oxoid, England) for 18 +2 h at 37°C and subcul-
tured on Columbia Blood Agar (CBA) and MacConkey
agar (Oxoid, England). All morphologically different
colonies were subcultured on CBA and after 24 hat 37°C,
they were examined by Gram’s stain. Gram-negative
rods were tested for oxidase production (Bactident
Oxidase Merck, Germany) and further examined
as recommended by Quinn ef al. (1994). In total, 79
Gram-negative isolates were selected for speciation
using the Microgen™ GnA+B-ID (Microgen Bioprod-
ucts Ltd, UK) System.

Sixty four non Salmonella species were tested
against 24 antimicrobial agents using the disk diffusion
method, as described elsewhere (Evangelopoulou et al.,
2014a). The selection of the antimicrobials was based
on their use for treating animal and human infections.
They were amoxicillin (30 pg), amoxicillin/clavulanic
acid (20/10 pg), ampicillin (10 pg), ampicillin/sulbac-
tam (10/10 pg), aztreonam (30 pg), cefotaxime (30 pg),

* Corresponding author: G. Evangelopoulou, Laboratory of Microbiology and Parasitology, Faculty of Veterinary Medicine, School
of Health Sciences, University of Thessaly, Karditsa, Greece; e-mail: matinavet@hotmail.com
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cefoxitin (30 pg), ceftazidime (30 pg), ceftiofur (30 pg),
ceftriaxone (30 pg), cefuroxime (30pg), chloram-
phenicol (30 pg), colistin (50 pg), doripenem (10 pg),
enrofloxacin (5 pg), erythromycin (15 pg), gentamicin
(10 pg), kanamycin (30 pg), nalidixic acid (30 pg), pen-
icillin G (10 pg), rifampin (30 pg), sulfamethoxazole/
trimethoprim (23.75/1.25 pg), tetracycline (30 ug) and
tigecycline (15 pg). Isolates exhibiting resistance to at
least three antimicrobial agents belonging to differ-
ent antimicrobial classes were considered multidrug
resistant (MDR) (Schwarz et al., 2010).

Of the 93 (64.1%) bacteria positive gallbladders,
79 Gram-negative bacteria were selected for specia-
tion. Of them 15 were identified as Salmonella spp.
and 64 were Escherichia coli (43), Enterobacter spp. (7),
three each Klebsiella spp., Citrobacter freundii, Aero-
monas hydrophila and Cronobacter sakazakii and one

Evangelopoulou G. et al. )

each E. fergusonii and T. guamensis (Table I). The three
A. hydrophila isolates exhibited beta-haemolysis after
48 hours of incubation.

High antimicrobial resistance was observed for
ampicillin, amoxicillin, tetracycline, chloramphenicol
and sulfamethoxazole/trimethoprim (Table I). Some-
what lower was resistance to cephalosporins, quinolo-
nes and aminoglycosides, as groups. All isolates, except
one (E. fergusonii), were resistant to penicillin G and
all were susceptible to aztreonam and doripenem used
for human treatments. Sixty isolates were considered
MDR (Table I).

Of the 79 Gram-negative 15 were Salmonella spp.
published elsewhere (Evangelopoulou etal., 2014b).
Of the remaining, E. coli forming the normal intestinal
microbiota was the predominant aerobic microorgan-
ism identified by the Microgen System. E. coli is helpful

Table I
Cumulative results of antimicrobial resistance of Gram-negative isolates recovered from pigs’ gallbladder
5 5 N E 5 iz = % i
So | SRR 53 (R |88 & |qt| B |Rid
4% | 48 | 4% | O& |RE | RF | 5% | o [&8)| 35 |8%8

AML 37 3 3 2 1 1 1 0 1 3 52
AMC 12(I) 3 0 1, 1(I) 0 1 0 0 1 3 9
AMP 37 3 3 2 1 1 2 0 1 3 53
SAM 4,8(I) 1uI) 0 1 0 1 1 0 0 1 8
AZT 0 0 0 0 0 0 0 0 0 0 0
CTX 2(D 0 0 0 0 0 0 0 0 3 3
FOX 1(I) 0 1(I) 2(I) 0 1 1(I) 0 1 3 5
CAZ 1(I) 0 0 1 0 0 0 0 0 0 1
EFT 1(I) 0 0 1(I) 0 0 0 0 0 3 3
CRO 1 0 0 1 0 0 0 0 0 3 5
CXM 1, 13(I) 30 1(I) 3(I) 0 un 2(I) 0 0 3 4
CT 0 0 0 1 0 1 0 0 0 0 2
G 31 2 0 2 0 2 0 0 0 3 40
DOR 0 0 0 0 0 0 0 0 0 0 0
ENR 2, (1) 0 0 1(I) 0 0 0 0 0 1(I) 2
E 39 3 4 3 1 2 3 1 1 3 60
CN 2, (I) 0 0 1 0 0 0 0 0 0 3
K 4, 7(I) 0 1(I) 1 0 1 0 0 0 2 8
NA 5, 4(1) 0 0 1 0 1 0 0 0 3 10
P 43 3 4 3 1 2 3 0 1 3 63
RD 21,19(1) 2,1(I) 4 3 1 2 2, 1(D) 0 1 3 39
SXT 39 2 0 2 0 2 1 0 1 3 50
TE 39 2 0 2 1 2 2 0 1 3 52
TGC (1) D) 1(I) 0 I 1(I) 0 0 0 3 3
Total N. | 43 3 4 3 1 2 3 1 1 3 64

AML Amoxicillin, AMC Amoxicillin-clavulanic acid, AMP Ampicillin, SAM Ampicillin-sulbactam, AZT Aztreonam, CTX Cefotaxime, FOX Cefoxi-
tin, CAZ Ceftazidime, EFT Ceftiofur, CRO Ceftriaxone, CXM Cefuroxime, C Chloramphenicol, CT Colistin, ENR Enrofloxacin, E Erythromycin, CN
G ycin, K K in, NA Nalidixic acid, P Penicillin G, RD Rifampin, SXT Sulfamethoxazole/Trimethoprim, TE Tetracycline, TGC Tigecycline-
(I)= Intermediate Resistance
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in the development of a normal mucosal immune sys-
tem, the suppression of harmful bacteria by overtaking
their attachment sites and the production of essential
nutrients (Canny and McCormick, 2008). However,
pathogenic strains could invade the gallbladder and
lead to its inflammation (Gunn, 2000). These strains
and Klebsiella pneumoniae, Enterobacter spp. and Ente-
rococcus spp. are associated with infectious cholecystitis
(Wang etal., 2003; Abeysuriya ef al., 2008; Carpender
and Gilpin, 2014). Thus, enteric bacteria have devel-
oped sophisticated mechanisms not only for resisting
the effects of bile salts, but also using favorably this
unique environment for their survival, thus becoming
under certain circumstances potential pathogens.

Among them could also be T. guamensis and C. fre-
undii. The two could be confused, due to their pheno-
typic and antigenic behaviour, with Salmonella spp. or
E. coli (McWhorter etal., 1991; Delgado et al., 2013),
if a variety of methods for their differentiation are not
used. Specifically, T. guamensis does not rapidly fer-
ment lactose or sucrose and produces abundantly H,S,
resembling phenotypically Salmonella enterica subspe-
cies diarizonae and subspecies hountanae (McWhorter
etal.,, 1991). Although its clinical significance for ani-
mals is unknown, it could cause diarrhoea, as it does
in man, resembling mild salmonellosis. Furthermore,
carrier animals could be the source for these occasional
human enteric problems.

C. freundii, a commensal microorganism of undo-
cumented clinical importance to animals, is isolated
from serious nosocomial infections in man (Nayar
et al., 2014). Its pathogenicity is attributed to multidrug
resistance (Pepperell ef al., 2002), a property observed
also in the present investigation (Table I). Evolutionary
acquisition of resistance genes affects the course of an
infectious disease, the evasion of the immune response
and the events of host-pathogen interactions (Delgado
etal.,2013).

The same events could be important in human
infections caused by multiresistant Enterobacter spp.,
as observed here, a bacterium easily acquiring resist-
ance genes, mainly to beta-lactams, quinolones, tetra-
cycline and chloramphenicol, thus emerging as a public
health risk (Thiolas et al., 2005; Boban et al., 2011). The
two species isolated here, Enterobacter aerogenes and
Enterobacter gergoviae, are associated to infections of
immunocompromised individuals (Boban et al., 2011),
as is also Klebsiella spp. showing phenotypic and DNA
relatedness to E. aerogenes (Brisse et al., 2006). K. pneu-
moniae, causing sporadic disease in individual pigs
(AHVLA, 2012), is implicated in human pneumonia,
urinary tract infections, neonatal septicemia and liver
abscesses (Chang ef al., 2000; Bleich efal., 2008).

C. sakazakii, previously a species of the genus Enfero-
bacter, is reclassified as a new genus within the family

187

of Enterobacteriaceae (Iversen et al., 2007). Although
its pathogenic importance is unknown in animals and
adult man, it has been recently implicated in fetal fatal
meningitis, neurologic damage, brain abscess, septi-
cemia, etc. (Healy et al., 2010; Joseph and Forsythe,
2011). This association raises questions as to its role
with immunocompromised pork consumers.

A. hydrophila, incriminated in a variety of human
clinical conditions, such as gastroenteritis, septicemia,
cellulitis, myonecrosis, peritonitis, hepatitis, pancreatic
abscesses, respiratory, urogenital and eye infections of
immunocompromised individuals, is also implicated
in infections of poikilothermic animals (amphibians,
reptiles and fish) (Janda and Abbott, 2010). How-
ever, it is more often isolated from food of plant and
animal origin than animal disease (Queiroga efal,
2012). A. hydrophila is producing haemolysins, entero-
toxin (Ljungh et al., 1981) and is multidrug resistant
(Queiroga et al., 2012), as it was observed here. Its isola-
tion from pig gallbladders and its resistance to most of
the antibiotics tested here, support its classification as
an emerging pathogen for animals and man. Although
the above microbes are opportunistic pathogens, their
high resistance to commonly used antimicrobials
makes them potential pathogens for man, and perhaps,
unrecognized causes of reduced animal productivity.

Additionally, the multidrug resistance observed
here indicates that pigs are a primary reservoir of
multi-resistant bacteria. The use of antimicrobials in
food producing helps faecal excretion of highly patho-
genic Gram-negative enteric bacteria, such as Salmo-
nella, eventually making pork carcasses the source of
pork product contamination, thus consumer infections
(Friendship etal., 2009).

Observed high resistance above 60% to chloram-
phenicol, used in the treatment of human salmonel-
losis, but no longer used in animals in the EU (EVMP,
1994) could result from a variety of reasons. Although
non-compliance of farmers is one reason, the number
of farms participating (15 farms) is not supportive.
Thus it could result from transfer of resistance genes
between different bacteria species coding for similar
classes of antimicrobials and/be residual caused by the
persistence of resistance genes encoded in a microbial
resistome (Sommer and Dantas, 2011). Persistent anti-
microbial resistance is transferrable not only to patho-
gens, but also commensal bacteria or opportunistic
pathogens, like the above, helping the development of
a “superbug” (Thiolas et al., 2005; Shailesh et al., 2012;
Frye and Jackson, 2013).

Such events in natural bacteria populations may
have important implications in the evolution of bacte-
ria and the means of evading the immune system, thus
the outcome of infectious diseases (Delgado, etal.,
2013). Hence, pathogenic microorganisms can reside
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transiently or permanently in the gallbladder of pigs,
making it a reservoir of multidrug resistant Gram-nega-
tive bacteria contaminating pork products and infecting
consumers.
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The role of H,S in the recovery of Sa/lmonellaspp. from animals

G. Evangelopoulou (DVM, PhD Student)’, A.R. Burriel (DVM, MSc, MSc, PhD )!

ILaboratory of Microbiology and Parasitology, Faculty of Veterinary Medicine, University of Thessaly, Greece

Introduction

= The ability of a microorganism to produce H,S is a detrimental
taxonomic characteristic, with Citrobacter, Profeus and
Salmonella being the major H,S-producing genera of the
Enterobacteriaceae. H,S is a highly toxic compound to
mammalian cells contributing, perhaps, to their ability to colonize
tissues, playing a specific role in gastroenteritis and in the
pathogenesis of ulcerative colitis. However, loss of H,S
production may occur in environmental strains of Salmonella spp.
due to mutations or it can be "masked" by acid production during
sugar fermentation on typical diagnostic media.

Materials and Methods

« Samples: 615 samples, from a variety of pig carcass sites were
examined using IS0 6579:2002, Annex D (ISO 2002).

Culture media: XLD agar (XLD Oxoid — England) and Salmonella
Shigella agar (55 Merck - Germany) were used for isolating
suspect colonies from MSRV (Biokar -France). Colonies suspected
of being Salmonella spp. were subcultured on Columbia blood
agar (CBA, Oxoid, England) for further examination with Gram
stain, oxidase production test and utilization of Triple Sugar Iron
Agar (TSI, Merck- Germany).

Identification: Suspecl isolales were assigned lo species using
the API 20E (Biomerieux, France) and the MicrogenTM GnA+B-1D
(Microgen Bioproducts Ltd, UK) Systems.

Serotyping: Recognized Sa/monella spp. isolates were tested with
a polyvalent slide agglutination test (Remel Europe Ltd; Dartford,
England) detecting O- and H- antigens and mailed for specific
serotyping to the Greek National Reference Laboralory (GNRL).
Lactose positive and H,S negative salmonellae (identified as
above) and E. coliisolates were cultured on S5 and TSI media next
to typical Safmonellaisolates.

Results

Of the 59 serolyped Salmonella isolates five (5) were laclose
positive and H,S negative when cultured on XLD, SS and TSI
media.

« They were assigned to serovars: 5.1.6,14,25:-:1,2 (1), 8 enterica
subsp. houtenae 40:g,t:- (1), S. enterica subsp. salamae (1) and
S.1. 6,7:k:- (2).

The above five (5)Salmonella spp. isolates and three (3) £ coli
produced H;S when co-cullured with Lypical sltrong H,S -

producing Sa/monella isolates, after prolonged incubation (30h to
48h).

b \."2'

Positive control (Strain 79):
Lactose negative -H,S(+)
Salmonellaisolate on XLD (a), SS
(b) and TSI (c) media.

Negative control (Strain 69):
E.coli HS(-) isolate on TSI
(a), §S (b) and XLD (c)
media.

e Strain 17:
Lactose positive-H,S(-)
Salmonella isolate on SS
(a) and TSI (b) media.

Typical Salmonellaisolate (strain 79/ red arrows) on SS (a) and TSI
(b) media co-cultured with: i) Salmonella H,S (-) (strains 17, 50/ yellow
arrows) and ii) E.coli (strains 30,113 /green arrows, negative control
/blue arrows) after 36h incubation.

Conclusions

« The observations indicate an increasing number of false
negative results (present investigation ~ 8.5%), decreasing the
recovery of Salmonella spp., if I1SO recommendations are
strictly followed.

* The presence of H,S-producing isolales in lhe gul may
synergically reactivate the “masked” ability of H,S production
of non- H,S producing Salmonella spp. and that of the abundant
in the gut £. coli.

This may result in an increased exposure of the colonic mucosa
to H,S, causing, perhaps, local tissue damage, if cecal mucosa
fails to deloxify it.
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4 The protection of consumers from emerging Salmonella spp. serovars depends on

5 surveillance and control of the pathogen mn food producing ammals. Among them. the pig holds
6 the second place for emerging Salmonella spp. serovars pathogenic to consumers. Thus. a
7  mucrobiological mvestigation of pig salmonellosis was undertaken in Greece using samples from
8  multiple carcass sites and amming at the 1denrification of prevalent serovars. For thus purpose 492
9  ussue samples and 378 environmental swab samples were cultured followmng ISO 6379:2002.
10 Twelve different serovars were idennfied from faeces and nissue samples and rwo from the
11  environmental samples. representing a total of 79 1solates. Among the idennfied serovars were the
12 emerging serovars of monophasic Tvplhumunum, S, enterica subsp. enterica ser. 4.3, 12:1:- (16
13 1solates) and S, enrerica subsp. enrerica ser. 4.12:1:- (7 1s0lates). the monophasic S. enrerica subsp.
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Introduction

Salmonella spp. are the commonest cause of foodbome entenc disease m man and the
second most frequently reported zoonotic agent in the EU! Across EU 10-20% of human
infections” are contributed to the consumption of pork products. although this contribution in some
states is estimated above 56%.°

Thus. control of pig samonellosis. affecting positively human infections. 1s the objective of
the p1g mdustry. Pigs usually get infected through the fascal-oral route. hence carner animals (pigs
or others) entering the prepuses. After infection of the host. the pathogen minallv colomzes the
mntestine and eventually the gut-associated lvmphoid tissue and other organs of the digestive tract.
From these sites 1t is internuttently excreted into the gut and evenmally the anmimal’s
environment. ** In these events, unportant role play the lymph follicles of the ileum wall 7 The
Peyer's patches, mostly located in the ileum® serve as the main source of Salmonella serovars
mfecting other organs of the host, such as the lymph nodes and the ga.llhladdcr.g Colomzation of
the mesenteric lymph nodes and gallbladder epithelium may result to the surmval of varous
highly infective serovars. although the infected pigs usually remain asympromatic.’*!!

Subclinically Salmnonella infected pigs are only confinmed as carriers after multisite
carcass sampling and microbiological examination. Hence, they are a potential source of infection
for other ammals and humans. Furthermore. they are incimunated in the development of an
endenuc ‘house flora® of Salmonella within the slaughterhouse contammatng carcasses. " A
strong correlation 1s found between the proportion of amumals with Salmonella spp. in their facces
and contammation of carcasses. Reports estimate that 70% of carriers are responsible of thewr own
carcass contammarion. while a 13 to 30% of contanunation results from contaminared equipment,
such as the carcass splitter. or by the manual handling of carcasses>® Contaminated

slaughterhouse equpment 15 reported as more important to carcass contanunation than their

handlers. due to bacterial growth during the day mside or on the surface of eqtﬁpmem." If such
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bactenia are a public health nsk. measures are taken for protecting consumers. Among these
measures 1s the minumization of positive animals entering the slaughterhouse.

Therefore, the ebjectives of the present studv were to 1dennfy the organs of slaughtered
pags infected with Sal/monella serovars. the serovars present i Greek swine farms and possibly

correlate these serovars with reported consumer serovars.

Material and Methods
Herd information and sample collection

A questionnaire designed to collect information on a number of factors considered

18

significant for the presence of Salmonella in pig farms™ was answered by farm owners

participating i the study.

Samplmg of fimshers from selected herds was possible with regular visits to two
slaughterhouses. Four hundred ninety two (492) nssue samples were collected from 123 randomly
selected pags representing 15 farrow-to- finish herds. having 20 to 300 sows each. An estimared
5% of the farteners (about 2500) slaughtered during the sampling peniod were mucrobiologically
exanuned. Tissue samples were collected after evisceration from the colon (intestinal content).
tleum (1nrestnal wall). mesenteric lymph nodes and muscle from the pigs’ neck (site of carcass

dramage).

Environmental samples were collected at the same time as above. In each sampling day
three samphng rounds were performed: one before slaughtering and two dunng carcass
processing. The samples collected were from the hands and knives of two skinners of the dirty
zone and three eviscerators of the clean zone and the carcass splitter. The knife blade was swabbed

from tip to base twice on both sides. as was also the blade from the splitter. Each swab sample of
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the gloves was collected by swabbmg the whole palmar surface of both hands. In total, 378

environmental samples were collected.

Isolation and seronping of Salmonella spp.

Isolations were attempted following the Salmonella ISO 6579:2002. Annex D for food and
animal feeding stuffs ' The selection of choice laboratory media was Salmonella-Shigella agar
(SS Merck- Germany). Thus. three selective media were wncluded. Suspect colomes on these
media were subcultured on Columbia blood agar (Oxoid. England). They were examuned with
Gram stain and if they were Gram negative rods. they were tested for oxidase production and the
unlization of Triple Sugar Iron Agar (Merck- Germany). They were subsequently assigned 1o
species usmg the API 20E (Biomeneux. France) and the MicrogenTM GnA+B-ID (Microgen
Bioproducts Lid. UK) Systems swtable for Gram (-) bacteria. The 1solates idennufied as
Salmonella spp. were further tested. with a polyvalent slide agglutination test (Remel Europe Ltd:
Dartford. England) detecting O- and H- anngens. If they were posinve. they were sent to the

Greek National Reference Laboratory (GNRL) for specific serotyping.

Results
Prevalence of Salmonella and herd conditions

Only 3 (20%) of the 15 herds examiuned were culture negative in all four sites of tissus
samples. They were small herds having about 40 sows each and not reporting a recent entrance of
replacement amimals. Their owners did not report prophylactic use of antinucrobial agents. but
they reported whitewashing between batches in addition to common cleaning and disinfection
procedures. Herds above 100 sows. purchasing replacement ammals and vsing antinucrobials for

prophylactic purposes had slaughtered amumals infected in one or more carcass sites. One of them
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used also acidifiers m weaners™ feed. as a preventing measure for Salmonella infections. In total.
39 (31.7%) pigs of the 123 sampled were found Salmonella positive, but only sing (23%) had
more than one tissue sample positive. Specifically. 18 (46.13%) had a positive ileum. 17 (43.6%)
had infected mesentenic lvmph nodes. 11 (28.2%) had positive faecal samples. and 6 (13.38%) had
positive neck muscle (Table 1). The last were all from pigs having ar least one more positive
tissue. Twenty seven (7.4%) of the 378 environmental samples were found posinve. Positive

samples denived from multiple samplings of the non-disposable gloves of one of the skinners.

Serovars identified

A rotal of 79 1zolates (32 from ussue and 27 from the environment) were identfied as
Salmonella spp. by the API. Microgen systems and the polyvalent slide agglutnation test and they
were sent to the GNRL for further serotyping. Of the 39 positive pigs. one was infected with two
different serovars from two different sampling sites. Twelve different Salmonella spp. serovars
were identified. They were S. Typlumunum (20 1solates). the monophasic S.enrerica subsp.
enterica ser. 4.121:- (7 1solates), S.enterica subsp. enrerica ser. 4.3, 12:i:- (6 1solates), S.enrerica
subsp. enrerica. 6.7:k:- (6 isolates). serovars S. Bredeney (2 isolates) and one each S Agona. §.
Derby. §. Infanns. §. Meleagnidis. S. Cerro. S. enterica subsp. diarizonae 61:k:1.3. and S. enterica
subsp. houtenae 40:g.t:-. Four 1solates were not serotyped and registered as ‘rough strains’.

The twenty seven serovars of the positive emvironmental samples were S, Typhimunum
(17 1solates) and the monophasic S.enterica subsp. enferica ser. 4.5.12:1:- (10 1solates). They were

1solated repeatedly from the same non-disposable gloves of one skinner, at all sampling dates.

Discussion

The present investigation in Greece 1s evidence of Salmenella serovars spreading in the

EU. most possibly through life amimal and feed stuff trading. Perhaps. free trade 1s an important
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reason for the observed large range of identified serovars (12 different serovars) among pigs 1
Gresk farms mostly recerving 1ts replacement stock from EU breeders.*? The identified serovars
belong to three of the six recogmzed Salmonelia subspecies. This vanability has not been reported
previously from Greek pig farms > Evidently Salmonella serovar population in Greece is
changing due to live pigs enrening herds from a vanety of community sources and spreading to
pork consumers across EU. This is, perhaps. the reason that although the most prevalent serovar
was Typlumurnium (Table 1). recogmzed in EU as one of the serovars frequently associated with
human and pag salmonellosis.™® a similar number were emerging serovars not reported previously

from Greek swine farms !

Among the emerging serovars were monophasic vanants of S, Typlumunum. S, enterica
ser. 4.53.12::- and §. enrerica ser. 4.12:1:-. found here to be the second most prevalent serovars
(Table 1). These vanants have recently mncreased in prevalence among consumers. replacing
gradually other important serovars associated to swine and pork ***™* Interestingly, these variants
were not 1solated from faeces in the present study due. perhaps. to their adaptation to the nssue of
other digesuve tract organs. such as the ga].lblaau‘lud.er9 and Ivmph nodes. At such organs. they
remain dormant uatil stressful factors cause their mulnplicarion and subsequent gur and
environmental contamunation putting at risk other ammals and eventually consumers. Such
adaptation could be also responsible for the mcreased reporting of these vanants from anmmals
only recently. coinciding with carcass multisite sampling rather than just feaces and environmental
sampling. The mereased frequency of their 1solation from human cases m different countnes 1s.
perhaps, a result of tlus adapmimzs'm Hence. consumers are mfected through meat harboring the
pathogen i lvmphatic tissue, rather than been contanmunated during e g slaughtering. This was
evident from the positive neck muscle tissue derrving only from amimals having at least one more

positive site.
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Monophasic S. Typhimurium or “S. Typhimuriuvm-like™ variants are currently in the fourth
place among mmportant serovars reported from man. second from live pigs and the third from pig
meat. They have also been 1solated from a number of other anumal species. such as poultry. cattle.
furtles and food products. such as dned pork s-emsage's..25'51'32 They show very high molecular
relatedness to the ‘classic’ S. Typhimurium. a reason for possible nusclassifications without
studies of molecular relatedness. Thus. molecular relatedness. i respect to pathogemeity genes.
could not only help mn avording misclassificanions. but 1t could also change the epidenuological
importance of newly emerging serovars from animals and consumers 33334

In addition. rarer serovars and subspecies, such as 5. enferica 6.7:k:- and §. enrerica subsp.
diarizonae 61:k:1.5 were also identified in the present mnvestigation. The source of subspecies
diarizonae 1solated from man 1s thought to be reptiles keeping them as pets.35 but 1t was also
1solated here. It has also been recently reported as able to colonize sheep’s. nasal mucosa.® Its
1solation from pigs could indicats an emergmg serovar for pork consumers. as could also be
subspecies S. enferica subsp. Jroutenae, reported, like the previous one. from exotc repnies_g?

38

raptors >° and human infections considered reptile-associated*

Such hosts m the environment
pass their strains to food producing animals and they to consumers. Thus. physicians treating
Salmonella cases caused by such exotic serovars. including those of subspecies arizonge and
salamae also found among Greek p;gs.g‘w should include pork 1 the possible sources of newly
emerging exotic serovars or rarer subspecies.

The four 1solates (3%) charactenzed dunng serotyping as ‘rough’. were considered 1solates
which had changed their surface antigens. thus were untypeable serologically. Such strains have
developed surface mechamsms to evade host immune response and they are masking their ‘O°
antigens_'” Nevertheless, since all Salmonella serovars are considered potentially pathogenic for

humans. regardless of the degree of host adaptm:icmf‘2 the current observed wide distribution of
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serovars umplicates pigs to consumer mfections not only by commonly recogmzed serovars, but

also by a vanety of rare ones.

Infecting Salmonella spp. serovars. subclinically persisting in the tissue of pigs.' make
swimne a source of infecton for other anmmals, carcasses and the slaughter house environment,
evenmally reaching pork consumers.™* These epidenuological events are simlar between
prevalent or not serovars. but the last will take longer before their 1solation frequency increases
among consumers. Thus. such rare serovars infecting pigs should be considered “emerging” for
Public Health and recorded as such. rather than reported as “exonc™. In addinon. rare 1solation of
such serovars from food producing amimals and consumers could be associated to samples
mvestigated. Faeces samples are thoss rounnely used for confirming a positive clinical or
subclinical case in humans and many animal species. However. as it 15 evident from Table 1. only
11 (21.1%) of the 32 isolates derived from feaces. As previously reported **5 the best sites for
confirmmg nfection are the ileum and mesenteric lvmph nodes. The same was observed here (18
and 17 respectively). where only nine animals were positive to more than one site and multiple-
site carcass sampling was needed for reliable results on serovar prevalence. Multiple site sampling
could also reveal information on different serovars infecting the same host. This is rarely
reported™® and was observed with onlv one animal in the present investization. Perhaps. this either
rarely happens or the serotyping procedure 15 linuted. due to costs, 1o only phenotypically different
1solates. This observation and the low faeces™ isolations of Salmonella are showing that only
rarely faeces reflect tissue nfecnon as to causative serovars. Thus. one could conclude that
mvestigations of human salmonellosis using faeces as samples to define the causative serovar are
failing to fully explamn the cause of a clinical case.

Furthermore, colomization of lymphatc tissue increases the nisk to mear consumers. if

cooking or handling does not elimunate the pathogen. This increased nsk from lymphatic tissus

URL: http://ime.manuscriptcentral.com/wagr Email: heiberger.scott@merf.mfidclin.edu

202

Institutional Repository - Library & Information Centre - University of Thessaly
20/04/2024 04:41:47 EEST - 3.141.97.178

Page 8 of 16



http://mc.manuscriptcentral.com/wagr
mailto:heiberger.scott@mcrf.mfldclin.edu

Page 9 of 16

194
185

196

W~ M s WM —

10 197
12 198
14 199
16 200
19 201
21 202
23 203
25 204
205
ag 206
32 207
34 208
36 209
29 210
41 211
43 212

45 213

Journal of Agromedicine

colomization rather than carcass contamunanon during handling was evident i the presenr
mvestigation through the exanuned meat and environmental samples. Only s1x (6) of the muscle
neck samples (site of carcass dramage) were positive to Salmonella and of them only two had
Salmonelia in their faeces. but all denved from anmimals with another positive site.

As for the environmental samples considered evidence of possible slaughterhouse carcass
contanunation the present mvestigation does not confirm other studies (Limpitakis et al 1997:
Swanenburg 20016 Specifically, Salmonella was repeatedly isolated from only the non —
disposable gloves of one of the skinners. Thus. hygiene measures were largely effective m the
examuned facilines. with the exemption of these gloves. This type of gloves should be changed
berween handlings and menculously cleaned. The serovars 1dennfied were Typhimurium and S.
enterica subsp enterica ser 4.5.12:1-, both potential consumer pathogens. if passed to carcasses.
Although the worker was not handling carcasses. he was part of the “house flora”. which could
contaminate carcasses. if HACCP procedures fail due to workers™ negligence.

From the above one concludes that the pig thus pork meat, is a potennal source of, not
only serovars accepted as commonly pathogenic to consumers. but also of other rarer serovars and
subspecies. These. colonizing the lymphatics of subclinically infected pigs. could evenrually infect
mulnple consumers. 1f meat cooking and handling methods fail 1o protect them.

In addinon. the present evidence showed that strict HACCP control effecuvely controls the

building up of “house flora” having microbes pathogenic to consumers.
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Table 1

Serovar

LN e W N -

Journal of Agromedicine

Feaces
No

Salmonella serovars found at four different bacteriological sampling sites of finishers

Tleum Lyvmph nodes Pig meat Total
No No No isolates per
serovar

12 S. Typhimurium

S.enterica subsp. enterica
16 ser. 4,5,12:i:-

18 S.enterica subsp. enterica
19 ser. 4,12:i:-

21 S. Bredeney
23 S. Agona
25 S. Derby

27 S.enterica subsp. enterica.
6,7:k:-

31 5. Infantis
33 8. Meleagridis
35 S. Cerro

37 S, enferica subsp.
38 diarizonae 61:k:1,5

40 S. enterica subsp. houtenae
42 40:g,t:-

44 Rough
46 TOTAL

11

7 2 5 20

=1
=]
[

6

-
(B¥]

18 17 6 52
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4.1 Opodroywkny diepsovnen Salmonella spp. 6g YoOPOUNTEPES KUL TAYVVONUEVOLS
X0ipovg

Ot poldveelg towv yolpwv pe Salmonella spp. elvar cuvOOC VITOKAIVIKEG
(Baggesen et al. 1996), KaB16TOVTAC TOVS «CIOTNPECH deapevEG TAOOYOVOV OPOTHTT®V
YO TOVG KOTOVOAMTEG, HECE® TNG EMUOAVLVONGC T®OV YOPWVOV TPoidviwy. Ol yoipot,
acLUTTOUATIKOL Qopels g Salmonella, w¢ vrmokAvikd poivouéva (oo umopel va
gloayBovV Ge U1 EKTPOPT|, YWPIC VO DITOKIVI|GOVY VITOYIEC, Kot Vo LOADVOLV Ta vy (ha.
To maboyovo Olutmpeitor otV EKTPOPN UE TIG UOAVGUEVEG YOLPOUNTEPEG, Ol OMOlEQ
TOPOUEVOVY  GTI] YOLPOUOVAOX Y10 UEYAAD yYPOVIKO OUGTNUO, ETYWOADVOVTOS TO
nepiPdrrov kol ta yopiowe. Ov Apyéc mc¢ EE avayvwpilovtag tn onuoacioa tov
uorvouévav (oikdv mpoidvtov Yo T onuocta vyelo e&édmoav tov Evpomaiko
Kavovioud EK 2160/2003, xkobiotdviag to Kpamn-uéAn vmedbuva yoo ) 6B&omion
OTTOTEAECUATIKAOV EBVIKOV TPOYPAUUATOV EAEYYOL EVIOC GLYKEKPUEVOL YPOVIKOD
mhaioiov (Voss 2007).

H vhomoinon tov Evponaikov Kavovicudv amorel, oand kdbe kpdtog, v
avEANYT LEAETNC eKTIUN GG TOV emimoAacol TG Salmonella oty exTpo@r|, OnAad TNV
TPOPAEYN TOL KIVOUVOL E16AYMYNG LOAVGUEV®Y TPOPIU®OY otV Tpo@ikn aivcido (Ball
et al. 2011). O o160¢ awTOV TOV TPOYPOUUdTOV elvar, TeMkd, 1 peiwon g
opobetikdmrag otn Salmonella ce amodektd enimeda ot {ovn g EE. Tlpoc 10 okond
avtd M oporoyikn péEBodog ELISA éxet Ppebel va £xel tKavomomTiky evaicOncia Kot
e1owkomta (Nielsen et al. 1995, Chow et al. 2004), dpa. amoterel Eva ypnoo epyaieio
KaBOPIGUOD TOV TOGOGTOL GLYVOTNTAG LOAVVONG LOG EKTPOPNG Ue Salmonella. Ouwc, 1
EPAPUOYT TNG amoTel TOV KOBOPIGUS TV GLVENKAOV KOADTEPTG ATOTEAECUATIKOTITOC.

Yuvenmg, AapuPdvovtag vaoym TIC SUGKOMEG QOTEAECUATIKNG EQOPUOYNG TNG
ELISA y1a tov KaBopiopd Tou enimédon HOAVVGNG LOG EKTPOPNC, N MEAETN Eekivnoe L,

1. v oporoywkn diepevvnon g Salmonella spp. ce eKTPOPEC TOKETOV-TEMKNG
ThyLVONC, AYVOSTOL ENXTESOL LOALVOTG 0O TO TAOOYOVO, GE YOIPOUNTEPES KAl YOIPOL
TEMKNG ThYLVONC Kl AKOAOVONGE

2. M 0podiepehivnon Kol ATOUOVHOGT] TOL TABOYOVOL GE XOIPOLS TEMKNG TAYXVVOTG

Katd TN o@ayn, pe okomd Vv aval)Tnon GLGYETIGUOL TV amoterecudtov ¢ ELISA

KOl TOV GTOUOVAOGENDY 6TO 1010 {MO.
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H zmphtn depevvmon aviyvevoe OPODETIKEG YOIPOUNTEPEG OE EKTPOPEC LE
0pOBETIKOUG YOIPOLG TEMKNG TAYLVONG, EVOEIKTIKO €Vupnua TG TOUVNG KABETNC
uetdooong g uoivvong (Davies et al. 2000a), av kot Bo pmopovoe va givor Kot
OTTOTEAEGUOL TNG YEVIKEVUEVNG EYKATACTACNG TG LOAVVONG 6 aVTEC TIC eKTpoPéS. Ot
Kol vo oyLel, M ékBeon ot Salmonella Mtov mpogavig kol amoteroboe Kivouvo
gloaymyNg ¢ uoAvvong oe kéBe véa ayéAn moyvvouevev yolpdimv. Idlaitepa
aVNGLYNTIKO NTAV TO EVPTUA TNE GYETIKA VYNNG opobeTikotntog (59,35% tov (hwv e
cut off OD> 10%), mov Bpébnke vymAdTEPT 0md TOAAOTEPY EVPWOTAIKT Epvva, GOV N
opofeTikdmTa TOV (O®V TEMKNG TThYLVONG 6 TEGGEPIS YMDPES, CLUTEPTAAUPAVOUEVNC
kal g EAAGOag, Ntav petali 9% £wmg 24% yia v 1010 Tiun cut off (Lo fo Wong & Hald
2000). Avto 10 g0pNUO. B UTOPOVGE VA LIOONADVEL OKOUN Kol pio ovénen g ypoviag
uoALVeNG amd 10 TAHOYOVO OTIC KAVIKEG EKTPOPEG TNV TeAevTaio oskaeTia. Emeion O, 1
OTOTIOTIKN AVOALGT) TG OPOBETIKOTNTUG XOIPOUNTEPMV KAl XOIP®V TEMKN G TAYXVVONG TG
TOPOLGOC HEAETNG €0€1EE TOV ONUOVTIKO EMONUIOAOYIKO POAO TMV YOPOUNTEPMV GTN
udkvven ue Salmonella spp., n avénuévn opobeTikdTTA TPOPAVAO OPeiAeTal GTOV
avénuévo oplBud TeV TPAyHaTIKA Betikdv  yopountépwv. Eivor yvootd o6t ot
YOlPOUNTEPEG, QOpelc Tov Taboyovoy Yoo UEYEAN YPOVIKE SOCTNUOTO, OTOTEAODV
ONUAVTIKO KivOUVo O0106Topdc ToL TaBoyOVoL, KAOIGTOVTOG EMITAKTIKY TNV VIOBETHON
OTTOTEAECUATIKAOV UETPOV EAEYYOL, TPOTIOTMG o¢ entmedo yolpountépwv (Kranker et al.
2001, 2003, van der Wolf et al. 2001). I'U avtd 10 emimedo opoPETIKOTNTAC TOV
yolpountépwv ue Salmonella spp. cuvictatal mg deikTng KaBOPISHOL TG 0poeTIKOTNTAG
TOV YOIPOV TEMKNC TAYLVOTG, Gp0. KOl TNG VYEIOVOUIKNG KATAGTOONG TNG EKTPOPTG.

‘Onog kot oe GAreg peréteg (Alban et al. 2002), emA&yovtog O10POPETIKT TN cut
off, emnpealdtav 1660 1 vatshncia, 6o Kol 1 €101KOTNTO TG LEBOOOV. H Tur Tov cut-
off OD%>10, mpotabeica and Tov Tapackevact Tov kit tng ELISA kot emkvpwbeica
amo toug Nielsen et. al (1995) oe mpoypduparta emTnpnong, Hog £dmoe 101aitepo LYNAL
TOGOGTA WOALVONG Yl TNV EAMVIKY emKpdteln. Xvykekpiuévo, 1o 81,53% xot to
70,32% ovTicTOlQ TOV YOPOUNTEP®Y KOl TOV YOlp®V TEMKNG Tdyvveng Ppébnkav
opobetikol. Avédvovtag to cut-off and OD%>10 o OD%>40, 10 T0606TO HOALVONG
éneoe o010 20,38% vy TIC Yopountépeg kal oto 15,5% yia toug yoipovg TEMKNG

méyvvone (Ilivaxag 3.1). Otav  avotépm dlepedvnon TEPLOPISTNKE YEWYPAUPIKE GTNV
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mepoyn ¢ Oeccoriag, N Tyun Tov cut-off OD%>10 £6e1ée mocootd noAVVENC 59,35%
TV eéetactéviov (hov TeMKNE Tayvvene. Me v avénon tov cut-off and OD%>10 o¢
0D%>40, 10 mocootd pdAvvong peiwdnke oto 20,33% (Ilivoxkag 3.5). Yymiotepn OD
dAraée v evarstneia tng pnebodov amd to 65% o10 30%, TN Oc e1dKoTTA AId 43,75%
oe 85% (ITivokag 3.14).

Aoyw ¢ youmAng ewwomrtag tg ELISA mov mapommpeiton, o€ TOAAEC
EVPOTAIKEG yhpeg, UeTalh TV omoiwv kal 1 EAAGSw, Ogv e@apudletal 11 opoAoyIKY|
dyvoon towv polvveewv ue Salmonella spp. otic extpo@éc yoipwv. H aduvvouio
OpPOAOYIKOD GEIOMIGTOV TPOSOIOPIGUOD TOV EXES®V HOAVVEN G 0dnyel ot un Vrapén
EMICUOL GLGTNUOTOC EAEYYOL KOl SLOPOPOTOINGNEC GTNV TN TOANCNG TOV XOPWAYV,
Baon tov emmédov poOAVVONG oTto Yévog Salmonella spp. Apa, dev vmapyel Kot dueco
KIvnTpo Y100 TOV TOPAy®YO VO, UEIDGEL TOV EMMOAIGUO ToV Salmonella spp. ce enimedo
ektpogng. Ev tovtolg, m mAclovotnto TV TPOPANUATOV ac@UALNG TOV TPOPIU®mY
TPOEPYETOL OO TOV TOUEN TNG TPMTOYEVOLC TOPAY®YNG, ONAadN 7po TV oTadiwv
ocpayng ko emeéepyaciag v yopwvav (Blaha 2001). Emedn, ouwe, n EE xabiotd
VIOYPEDTIKO TOV EAEYYO TMV XOPWAV TPOIOVTOV Y1o OAX TO KPATN-UEAT, OGOV apopd
™V Tapovcia opotumwv Salmonella ne onupoacia ot Anuocio vyeia (Ann. 2003, Ann.
2005, Voss 2007), emPaAreTor eUUES®S 1| VAOTOINGT €BVIKOV TPOYPUUUATOV EAEYYOL
Kol emTpPnong He OAOLC TOUG EVOESEIYUEVOLC TPOMOLS. AULTE TO TPOYPAUUOTA
Bacilovral, aviroya pe 10 KPATOG- UEAOG, o€ PAKTNPIOAOYIKEG 1) OPOAOYIKES eEETAGEL,

aAAQ Kal 6€ cLVOLACUO TV dVO, OOV EIVOL OIKOVOUIKE, EQIKTO.

4.2  Zoykpion opoloyilk@V Kou Baxtinproroyik@v pnedédmv katd T oigpsovnon

Salmonella spp. 65 yoipovg TeMKg TaYVVENG

Ot 0poroYIKEG €EETAOEL GKOTELOVY GTNV OVIYVELOT] OVTIICOUATOV EVAVIL TOV
copotikdv O-avtiyovov g Salmonella. 'Olot o1 6wBéoyotr tomor ELISA ywoo
Salmonella, yvootol o¢ ‘mix-ELISAs’ Bacilovtal ota Auro-IToAv-Zaxyopioud (LPS)
avTyova, To, omola, eival e101kd yio kKdOe opoouddo kol epthapupdvovy cuvdvacuotg O-
avIIYOVOV, avViveDovVToG BempnTikd TOLC OpPOTLTOVGS TOL OMAVTOLVY GLVNBESTEPQ o1 A.

Evpoan kot 1ig¢ HITA (Somyanontanagul et al. 2008). Apa, emiPdiietor 1 aviyvevon tng
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aélomoTiog Hog 0poroyIKnG HEBOSOL e GUVOLAGUO e TN UIKpoPtoroyikn e&étaon yia
ovykekpiuévn tepoyn. Hopdro mov n Salmonella &xel kabBoin eEdmimon, N cuyvoTnTo,
EUPAVIONG TOV OpOTHITOV CAAALEL GTO YPOVO, CAAD KOl OTIG OIUPOPEC YEMYPUPIKES
eployéc. 'ETol,  Ol0QOPETIKEG YMDPEC E£XOUV  OLOPOPETIKO  PACUN  ETIKPUTECTEP®V
opotum®Vv. H oporoyikn SOKIHOGIO, TOL ¥PTCILOTOMBNKE GTN GUYKEKPIUEVT] LEAETT NTAV
oe B&om va aviyvedoel 6AOLE TOVG opotuIovg TV opoouddmy B, Cl kar D. Qotdc0,
OeTikd, OPOAOYIKG OMOTEAEGUOTO TPOEKLYOAY axoun Kot ywu (ho omd to. omoia
QTTOUOVAOBN KAV OPOTLTOL TOL UVNKAY GE AAAEC opoopddes. ITTiBavdg, avtol ot yoipot va
elyav poAVVOel pe 0poTHTOVG SLUPOPETIKOVE OO AVTOVG TTOV ATOUOVAOOMKOY TAVT POV,
N og KAmoww GAAN OTIyUN TPOYEVESTEPO. ATO TNV GAAN, amopovoddnkay opdTLToL
Salmonella ne O-avtiyova, to ortoio, 1 mix- ELISA 6gv umopece va aviyvevsel, Onmg ot
opotvmol Meleagridis, Cerro, S.enferica subsp. enterica ser. 6,14,25: - : 1,2, §. enterica
subsp. diarizonae 61:k:1,5, S. enterica subsp. salamae 38:b:1,2 ko S. enterica subsp.
houtenae 40:gt- (Ilivaxog 3.10). Qotdéc0, ce &va mPOYPAUUO ETTHPNONG, Eivat
onuavtikd va yvopilovpe TL TOGOGTO TOV EMKPUTESTEPWMV OpPOTVI®V Salmonella
KaAVTTETOL 0O T HEB0OO 61N Yhpa SOV YPNGIUOTOLEITAL, OAAG KOL TNV ETOTLIOAOY KN
onuacio TOV opoTLI®V TOL Ydvovtal. Avotvymg, otnv EAAGOa Aya dedopéva, gival
S10BECIUN GYETIKA UE TOV EMTOAUGUO KOl TN SUOTOPA TV OpoTUTI®V TG Salmonella
670 Y01pO, Kol ®¢ €K TOLTOL Ogv NTAV dVVATO Vo, EKTIUNOEL GE TPOYEVESTEPEG UEAETEC TO
aviyvevoilpo tocooto (Lo fo Wong & Hald 2000, Grafanakis et al. 2001).

Xy mopohoo HEAETN, Ol Yoipol amd TOVG OMOIOLE OMOUOVAOBNKE O OpPOTLTTOC
Typhimurium ka1 o1 HOVOQaGIKOl TUTOL TOV, Ol O0moiol BempovvTal VYNMAOS Kivouvog yia
toug Katavarmtés (EFSA 2013), &deiéav ta peyaAUTEPO TOGOGTH OPOBETIKOTNTIC,
mhavotoTa AOYy®m NG evauctnciog tov ypnoworombévrog kit ELISA oe avtd tov
opotumo (Nielsen et al. 1995), aAAd KoL TNG KAVOTNTAG TOV GLUYKEKPIUEVOL OPOTUTTOV VO,
dwnpet ypdvieg roudéelg (Monack et al. 2004). Avtég ov advvauieg eyeipovv
EPOTNUATA UETAED TV EMOTNUOVOV KUL TOV KPATIKOV apYDV Y10 TO OV £VO, TPOY PO,
emTpnoNg Kal EAEyyov Ba mpémel va mepAapPavel A0V Toug opotvmovg Salmonella M
UOVO EKEIVOLG TTOL OTOTEAODY LYNAO Kivouvo ot OMudcta, vyeia Kot Ty vyeia Tov (Oov.
IMapd to yeyovdg OTL Evag TEPLOPICUEVOS OPIOUOC OpOTHTTMV Elval VIEVBVVOG Yo TIG

TEPICCOTEPEC TEPUITAOGEL CUAUOVEAA®GNG TOL OvOphTOL Kol TV (OOV, apa Exel
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EMONUIOAOYIKT) onuacia, 6Aol ot opdtumor Salmonella 0o mpénel va, Bewpobvtal wg
dvwnrikot (wovocoyovor mapdyovteg (Wollin 2007, Volf et al. 2010). Zvvenng, ot
dudpopor timor ELISA ¢ epyaieio emmpnong towv Salmonella spp. 0o mpémer vo
nepthapuPdvouy 660 10 OLVUTOV TEPIGCOTEPOLE OPOTHIOVG, KOBMG elvarl advvaTo Vi
poPre@bet molavov opotvmov Ba avénbel N Ba pewwdel n onuacia oe oyéon e
dnuociwa vyeia (Forshell & Wierup 2006). v mtpdén, ot LKpoPLoAOYIKEC EPEVVEG Y10,
KABOPIGUO TOV EVONUIKOV OPOTUMV TPENEL VO, YIVOVTOL GE TUKTO YPOVIKA O10GTHLOTA,
dote M dokn ELISA va mpocappoctel oty Katavoun Tov opotiney tov Salmonella
Spp. oVl xmpa, evomuoT®dvovtag o O-avtiydva Tov oyetilovial Ue U1o. GUYKEKPIUEVT|
TEPLOYN.

Youpova pe tnv EFSA (2008) ot oporoywkég doxéc ELISA  amoteiolv
amOTEAECUATIKO HECO emutnpnong tov Salmonella spp. ce eminedo exTpoEng, £yovv
amodetyfel ELEMKTEC KOl OIKOVOUIKA TPOGITEG LEBOOOL TOV EAEYYOV OVTICOUATOV EVAVTL
tov Salmonella spp., evd &xel Ppebel 0TL amd Evav opobeTikd Yoipo elval dLVO POPEC
TOUVOTEPO VO, TPOKVYEL HoAvouévo oedyto (Mousing et al. 1997). Aedopévov o611 1
TPOBEST) TOV TPOYPOUUUATOV ETITHPNONG Elval Vo aviyBeLTOUV Ol LOAVGUEVEC EKTPOPEC,
elvanr onuovtikd va yvopilovue oe oo Pabud ot oporoyikég uéBodol eAEYyoL Kol M
Baktnproroyn amopdveoon tov Salmonella spp. cuoyetiCovtal.

IToAhol cuyypogeic Exovv avagépel GuoyETIoN UETOED TV SO Ol0YVOGSTIKOV
TEYVIKOV KOl GUUPOVOLV GTL 1] OPOAOYIKT| SOKIUT £lvar pua kaAn pEBodog Y1, T 610Aoyn
o€ eMne0O EKTPOPNG, OAAA Oyt oe atopkd eminedo (hov (Sorensen et al. 2004, Nollet et
al. 2005, Zottola et al. 2013). AnAadn, av kol evromilel TIG EKTPOPEG VYNAOD KIvOHVOD,
aduvatel va Tpoodlopicel Evav TBavo KivOuvo Y10 TOLE KUTUVOAMTEG 0O LEUOVOUEVOUG
¥O1povg oV pmopel va, PEPoLY TO TaBOYOVO KaTA TOV ¥pdvo TG cpayne (Mousing et al.
1997, Wray 2001, Nollet et al. 2005). Emtmpdobeta, oT1g ¥pOdVIo LOAVGUEVEG EKTPOPECS, TO
TOGOGTO TV OPOAOYIKA Oetik®dv (Owv pmopel vo unv ovoyetiletonr koAl pHe T
UIKPOP1OAOYIKE, EVPAUATO, KATO TN OTyUn TNG OEYHOTOAMYIOG, OVTE UmopolV To.
OPOAOYIKG, OOTEAEGUOTA VO SLOKPIVOLY TPOGPATES Kol TaAaldtepeg porvveels. Tapoia
aLTd, etvol évo PETPO 1oTopIKNG ékBeonc oto maboydvo, agol delyvouvv €kbeon ot
Salmonella cg K4mo10 6TAO10 NG TAPAYOYNG TOAD TPV amO TN OEIYUATOANYIN. ANAaoY|,

01 OPOAOYIKEG OOKIUEC OV B0, oviyveEDGOLV LOADVGELG TOV onueldOnKav Alyo mtpwv (1 €wg
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2 gfoouddec) amd ™ derypatoinyia, agol oev Bo £yovv mopaybel petpriiouo exineda
e10k®V avticoudrov. ITo cuykekpuéva, ot xoipot uropet vo, eraocevoiy Katd T opoyn
Salmonella spp. 6TOVG 16TOVG TOVG, .Y, OTOVG HUEGEVIEPIOVS AEUQPUOEVEG, YWPIC va
yivovtol avtiAnmrol pe T1g oporoyikég pebodovg (Nollet et. al. 2005). T'o Tov AdYO 0WTO,
fowg, ka1l otV TopPoLoU UEAETN) Ol QMOUOVMOEVTEG OPOTLTOL 7OV MNTAV OPOAOYIKA
aviyvevotot pe o kit mov ypnoipwonomdnke (S. Typhimurium, S.enterica subsp. enterica
ser. 4,5,12:1:-, S.enterica subsp. enterica ser. 4,12:1:-, S. Agona, S. Bredeney, S. Derby, §.
Infantis xon S.enterica subsp. enterica. 6,7:k:-) (Ilivakag 3.10), va mpoépyovray omd
opoapvntikd {oa. O1 oporoyiég puéBoodot exppalovy éuueca v ékbeon 610 maboydvo
Kal, OC €K TOVTOL, VITOSEIKVOOUY O10POPETIKE OPOAOYIKA GTAOLN GUUTEPTAUUPAVOUEV®DV
TOV XOlp®V 7oV 0gv PLAEEVOLY TAEOV TO PakTNPlo, KOBMG Kol TOVG POPEIC OV TO
amofdaAirovy (Van der Wolf et al. 2001).

Ad v dAAN mAeLpd, ol Paxtnproroyikég péEBodoL, Tov Bewpoldvial TO YPLGH
TPOTLTO, 0LV APNVOLY TTEPIOMPIO auPPBOALaG Y10, TV TTopoLGia Tov PakTnpiov, apkel va
ektehovvion omd éumelpovg emiotnuovec. H amopdvoon ekepdlel v poyUoTiKy
KATAoTOCT LOAVVOTC TOV {OOV, GUUTEPTAAUPAVOUEVOV TOV TPOGPATOV LOADVGENDY, KOl
umopel va aviyvevoel 6Aovg Toug opotumove. To epdInuo, OU®E €ival 6€ OO GTAO10
elvan  alldmotn Kol OWOVOUIKd outoloynoun M- pikpoProroyikn Otepevvnor. O
EUKOAOTEPOC TPOTOG eivor M Poktnploroyikny eétacn Kompdvov Twv Yolpmv mTov
e€épyovial amd TV EKTPOPN Kal YU OUTO EYEL QMOTEAEGEL EVOL LETPO EKTIUNONG NG
Katdotaong kabe yoipov. Oumg, oty mapoboo Olepedvnor amedelydn Ot To Kémpava
aviyvevoav povo 11 omd touvg 123 yolpovg, evd o Aepeikdg 16TO¢ (e1Aedg Kal
Aeppadéveg) aviyvevoe 35 (oa (18 kar 17 {oa avrictorya) (ITivakag 3.8).

[Tépav ToL YouMAOD TOGOGTOV OETIKOTNTUC TOV KOTPAVOV, 1 UIKPOPLOAOYIK
e€ETaon UEUOVOUEVOV YOlpwV TPOo TNG oPayng eival mpaktikd OVGKOAN, AdY® TOL
¥POVOL KO TNG EPYACING TOL AOITEITAL Y10, TN ANYT Kot KOAMEPYELX SEIYUATOV KO TOV
ATOYOPELTIKOL KOGTOVG NG aviAvonc. To 1010 1oyvet Kot Yo Ty mhovn eQapuoyn g
HIKPoP1oroyikn g e€ETaonc TV ceaywv TPty TN d1dBeot| Toug Yo katoviimon. Etot, 1
amopdvmon g Salmonella 6e VIOKMVIKE LOAVGUEVEC EKTPOPES, Ol OTOIEC AmAVTMOVTOL
TOAD GLYVOTEPU OO TIC EKTPOQPEC UE KAWVIKG GULURTOMOTO, £ivor OVGKOAT, a@olL ot

KAMIGIKES nEBOOOL KaAMEPYELNS Elval ypovoPopeg, emimoveg kal amoartovy T oeaymyn
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ToABV otadiov. Eropévag, umopel vo, unv etvol IpakTikd Kot OIKOVOUIKE, EPIKTO Y10, TIC
TEPICCOTEPEC YDPEC VO EQUPUOLOVY aLTEC TIC UEBOSOVC CLGTNUOTIKG 6 UEYOANG
KMUOKOG TPOYPAUUATA EAEYYOL TOL TaHOYOVOL G eMINEDO EKTPOPNC N TOL KUOOPIGUOV
NG 0EIOMOTING OPOAOYIKAV HeBGO®V ypNoumV o€ Tétoto Tpoypaupate. Eximpdcbeta, n
Sdwieimovoa amoPorr Kot o younAdg apBuog Paxmmpiov ota delypoata peidvovy v
gvacOnoio Tov uefoddmv koAlépyetlag (Baggesen et al. 1996) ko kdmolor Betikol yoipot
umopel vo  «xoBovvy. I autd 10 QUIVOUEVIKA «yeuddg OeTikd» OpPOAOYIKE
QMOTEAEGUATO, TOV TOPATNPNONKAY TNV TOPOLGH OlEPEbvoT UTOPEL KAAAIGTO VO,
AVTITPOCHOTEVOVY TPAYUATIKEC HOADVOELS O KAMO0 GTAOI0 KaTd TN OdpKew TNg
TOPOYWYNG, ol omoleg Oev aviyvevtnkayv amd Tig Paxtnproroyikég dokyég (Hurd et al.
1999).

Y10, TpoPfAnuaTa VTG TPETEL VO, TPOGSTEDOVY T LT OPOTAVTOTOM GO, GTEAEYT.
Towg, yU avtodg Ttoug AGYovg Oev LEAPYEL KOAN GLOYETION UIKPOPLOAOYIKGV Kol
OPOAOYIKGMV EVPNUAT®V, OO TOPATNPNONKE Kl 6TV £6® d1EPELNOT]. ZTO EPYUCTNPIO
avapopdc yia ) Salmonella, v ek tovtomoinon yivetar cuvnB®G pe TN ypPNoN ToL
GULGTNUATOS TTPOGOIOPIGUOL TOV 0poTOITOL ue To Xynuo. White-Kauffmann-Le Minor.
AOY® TOVL PEYAAOL OPIOUOD OVTIOPAOV TTOV OULTOVVTIAL LE aVTH TN UEB0OO, EVa TOGOGTO
VROTTOV OTEAEY®V umopel voo unv oaviyvevtovy. Emiong, éva pikpd mococtd oteheydv
7ov otepeitan Ta O-avtiyova (rough isolates) pmopel va unv opoTOLTOTOIOVVTOL 1 VX
amodidovran e AdOog opotumo (Lo Fo Wong & Hald 2000, Pol-Hofstad et al. 2012). Q¢
€K TOUTOV, 1] OOUOVOOT| Kot Tavtonoinen tov Salmonella spp. efoxolovbel va, amotehel
uio TPOKANGm, otnv omola mpoomabel va avramokplfel 1 adidkonn mTapaywyn VE®V
VIOGTPOUATOV KOl TOYEDV OlYVOOTIKOV OOKIUAGIOV, CULUTEPIAUUPOVOUEV®Y TOV
uoplaxkmv (Ball et al. 2011). X11g de mepumrTdoelg 6mov elvarl onUovTIKO va eéaxpiPmOel
QITIOAOYIKGL 1 UOAVLVGY UE TNV OTOUOVOOY| €VOG GUYKEKPIUEVOL OPOTLTOL (OmWC GE
OlEPEVVNGELL  TPOPOAOIUMEEDY M ©€  0100IKaGIEG  yvnAaowdmrag) ot uébodot
KOAMEPYEWOG OV UTOPOLV VO, OVTIKOTAGTAOOUV OO TIG OPOAOYIKEG OOKIUEG, Ol OTOLEg
avveDOLY ad10KPITMC TOLE OPOTHTTOVG.

Ol Topomave acLUPOVIES OVTAVOKAOLY TIC O1UPOPEC OTIC EVALCONGIES TV 000
uebdomv Otepedivniong g caipovélimong (Ball et al. 2011). Apa, Pacikd epdTHUQ

amotehel M WEPLYPAPT] TNG O)EoNG MHETAD TV OPOAOYIKMOV OOKIUACIOV KUl TNG
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Baxmporoyiog. ‘Evag mapdyovrag mov emnpedler v extiunon avtn ival kol 1M
emheypévn Ty cut-off, Pdon tng omolag amodeyouacte évo Octyua ¢ BeTikd. Znv
mapovsa perét to 30,23% (cut-off OD 40%) M to 65,11% (cut-off OD 10%) tov {hwv
a6 T omoia, amopovmbnke Salmonella nrov opobetikd. To OR (95% CI) v éva (do
Betiko otn Salmonella yio tiuég OD% peyarbtepeg Evavtt pikpotepeg tov cut-off frov
vynroTepo oo v tun cut-off OD 40% oe oyéon pe 11¢ Tiwég OD 20% xor 10%.
Anhadn m vymiotepn emtheyeica Tyun cut-off (OD 40%) 1o T1C 0pOAOYUKES DOKIUEG ElYE
UEYOADTEPN KAVOTNTA OIUKPIOTG TOV TPAYUATIKE LOAVGUEVOV YOIPWV GE GYECN UE TIG
uikpodtepeg twég cut-offt (OR (95% CI) 2,456 (1,004 — 6,007), 61611 awvéaver tnv
e10koTa TG MeBdoov. To amotéheouo avTd elvol TAPOUOIO UE TPONYOVUEVEG UEAETEC
OV KATGANYOLV TEMKA, OTL LRAPYel o avénon ¢ mOavOTNTAS ATOUOVOGTC
Salmonella pe v abénon g opobetikdtrag (Lo fo Wong & Hald 2000, Grafanakis et
al. 2001). Etot, Bpébnke (o cusyétion HeTaéy PakTnploloyiag Kot oporoyKay uefddmv
uévo vy cut off OD 40%. Ev tovtoig, pe v avénon g twng cut-off, n mbavomta
MYMC YELOME aPVNTIKAOY amoTteAscUdT®mV Ba avénbel, 6edouévon 611 0pdTLITOL EKTOG TOL
Typhimurium ocvyvd o6ivovv povo upétpia oporoyikn avtomdkpilon (Baggesen &
Christensen 1997). O kivéuvog amotuylog aviyveuons autdv TV LOADVGE®Y OPOAOYIK(
avéavel oe vynAoTEpeg TWEG cut-off, Kdvovtis TeC aKOTAAANAEC Y10 TOV TPAYUOTIKO
EAEYYO TOL TTOBOYOVOL GE Lo EKTPOP. ATO TNV GAAN TAELPA, o vymAn T cut-off
dtver Mydtepa Oetikd Selyparta, Gpo yIVETOL KOl €VKOAOTEPO OMOOEKTN OO TOLG
TOPOyyols KoTd TNV &vapén evog mPOYPOUUOTOg eritnpnong g Salmonella ce pia
Yhpa. Xe 0e0TEPO ¥POVO, OTOV O eMMOAICUOG TG Salmonella o eBvikd eminedo peiwbet
o0& GLYKEKPIUEVO ertimedo, TOTE pmopel vo petwbet kar 1 T tov cut-off (Sorensen et al.
2004), mote va, avénbei n evaisOnoia g pebdoov.

O KOAOTEPOC TPOMOC GLUOTNUATIKNG EMTNPNONG £ivol O GLVOLOGUOS TOV OVO
TPOT®Y  Oaviyvevong Tov  waHoyovoy.  TUVEKTIUMOVIOG TO  TAEOVEKTNUOTO KOl
UEIOVEKTNLOTA TOV dV0 PEBOO®V UmopovUE Vo TOVUE OTL, Y1o. TV EAAGSA 1 opoAoyIKY|
dokocia, pmopel va ypnolponombel w¢ epyareio mopaxkorlolnone og Hovadag,
vrodewkvoovtag ékbBeon ot Salmonella oe wamoww @don g mopaywmyns. Ot
Baxmmploroywkég efetdoelc og okpPOTEPEC Kal emimoveg UmOPOLV va €ival TO UEGO

empPePainone kol evromong (oG vadpyovcog poOAvvons. Oa mpémer va AapPdveral
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VIEOYT, SEOOUEVNC TNG OLVOUIKNG GUONG TNG TOPAYOYNG XOIp®V, OTL 1 KOTAGTACT] H0G
EKTPOPNG O0cov apopd T Salmonella dev umopet va Pacileton ota amoteréopata udvo
uiag ostypatonyiog, 6edouévou OTL ot umopet va aAAGEEL ue TV Thpodo Tov ¥povov,
Kuplng og eninedo onuoavtikdy opotumwv (Carlson & Blaha 2001, Rajic et al. 2005). Q¢
€K TOUTOL, O TOKTIKOC EAEYYOG £lval amopoitnTog Kot TapEYEL Tn SuvaTOTNTO GUECNC
avTiOpaonG TOV TOPAYOYOV KOl TOV apydv o€ a1pvidlee ovéNcell Tov TocosToD
eupdviong g Salmonella ce pio GUYKEKPIUEVT EKTPOPN 1] OKOUO Kl 6€ E0VIKO emtinedo

mocoTikd kot ootk (Lo Fo Wong et al. 2004).

4.3  Emkpatictepor opétvmor Salmonella spp. xotd ™ 6@ayi yorpveov

O &heyyoc T®V GOAMIOVEAMDGEMY TOL XOipoV, Ol OmOoleg £YOVV GUEGO OVTIKTLTO
OTIG AVTIOTOUYEG LOMDVGELG TOL OVOPAOTOV, TPENEL VO AOTEAEL 6TOYO TNG Prounyaviag Tov
yoipov. H kavomta omoKIGHOU TOV HEGEVIEPIOV ASUPAOEVOV KOl TOV EMONAIOL TNG
YOANOOYOL KVGTNG TMV YOlpV amd TO TaBOYOVO, OTMG TapuUTNPNONKE otn dlepevvnon
Hag, umopel va odnynoel oy enPioon Kot 6106mopd S1apop®my TaBoYOVHmY 0poTHTTOV,
Kupimg 01011 Ta, poAvouéva (O TOPAUEVOLY GLVINOME ACVLUTTOUATIKA, KAO16TOVTAG TA
TOaVEG TYEC noAVVeN G avBpmhremv kot (hwv (Dlabac et al. 1997, Gonzalez-Escobedo &
Gunn 2013, Evangelopoulou et al. 2014a, 2014b, 2015b). EmzmAéov, to {mo ovtd
EVOYOTOLOVVTOL Y10, TV OVATTLEN EVONWIKNG YAwpioag Salmonella evidg Ttov cayeiov,
ue tov kidvvo empdivvong tov opdyiwv (Berends et al. 1997, Warriner et al. 2002,
Baptista et al. 2010, Visscher et al. 2011). 'Eyet avagepbei peydin cveyétion petald tov
TOGOGTOL TV (H®v amd To, KOTpovae, ToV onolmv amopovebnke Salmonella spp. kau
EMUOAGUEVOV GOAYIV, KATL OUMG oL Ogv omedelydn oty moapovoa dlepevvnon.
Epevvnrtéc extipodv ot 1o 70% tov (OGov gopémv evbivetal yio. TV ETUOAVVOT| TOV
KoV Toug Geayov, evd to 15 pe 30% g empdivvong apokHRTEL ond LOAVGUEVO
eEomMono, Om®G 1O TPLOVL SLYOTOUNGNG, N GO TOLG YEPIGUOVS TOV SOAYI®V 0md TO
apocwnikd (Berends et al. 1997, Swanenburg et al. 2001). Zmv 6o diepebivnon povo 6
amo Ta 43 Oetikd {oa elyov BETIKOVG TPOYNAKOUG UG Kot omtd auTd Hovo 2 glyav OeTikd,
kompava pe Pdon v opotavtomoinon. Ewdwd o emporvcpévog eomiiopdc tov

oQAYEIOV aVaPEPETOL MG TEPICCOTEPO KPIGIUOG OTO TOUG XEPICUOVG TOV TPOSHTIKOD ()G
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TPoc TV empdivven TOV  oQaylwmv, €foutiag TOL  PaKTnPlOKoL  QOPTIOL, TOL
CLYKEVIPOVETOL KATO TN OEPKEIN TNG MUEPAS, OTO £0MTEPIKO N OTNV EMPAVEIN TOV
eEomMopot (Hald et al. 2003). Av oe avtd ta. Paktiplo Tepiiapfavoviol Kt EKEiva, Tov
ameAoLY TN onuoclo vyeia, Omwg to Salmonella spp., amouteiton n AYM HETP®V
aviyvevong Kol EANyIGTOTOINoNS TG 16000V HoAvouEVeY (OmV 6To Geayeio, Ta, omoia
emPepardvovior wg opeic udvo petd tn pikpoProroyikn e€ETacn OEyUATOV TOAAATADY
onueiov. Oumg, kot aut 1 mlavy Ty HOALVENG TOL GPAyIov O edvnKe va gival
witepng onuosciog oty Tapovcso SlEPELVNOT, aPOL 1 TAPOLGio ToL TABOYSGVOL 6TO
nepPdAiov Tov ceayeiov oyetioke e TNV akdBoptn (oOw.

Onwg mpoavagépbnke, 1M UIKPOPLOAOYIKY OlEpeblvNON TNG COAULOVEAAMONG
YOLPWVAV GEAYIOV UE Oy UATOAN YO TOAAATADY SN UEIDV 6TOYELGE 6NV AEI0AdYN oM TG
ELISA, omv ovoyvodplon TV ETKPATECTEPOV OPOTUNMV KOl GTOV EVTOMICUO TMV
TpocPePAnuUEVOV 0pYlveV TOV HOAGUEVOV Yolpwv, ®ote teMkd va allohoynBel n
EMKIVOLVOTNTA TOV XOIPIVOU KPEATOC Yo TOV EAAN VO KOTavaAMTY.

Av kot M mopoboo Olepebivnon EmKEVTPOONKE otV Kevipikn EAAGSa, Oa
UTTOPOLGE VO, OmOTEAECEL UEPOC TV evoeiewv TV opotvmwv Salmonella mov
KukAo@opovy otnv EE, Adym ¢ ehedBepng elcaywyng (owv kot (ootpo@hv and GAAEC
EVPOTAIKEG ydpes. Avtn M wOavotnta pmopel va, aitoloyel tov peydro apBuo
opotum®v (14 opdtLIOl) TOL AVIXVELTNKAV OTIS €0M eKTPOPEC. Ol amopovmBEVTEg
OpOTLTOL GVNKOLV GE TéGaepa amd Ta, £EL avayvepiopéva, vroeion Salmonella. Eivon
TPOPUVEC OTL 0 TANBLoUOS TV opotvmwv Salmonella yopoaxktnpileTor amd pior GLVAUIKN
ouveyolg avavéwone (Lo Fo Wong et al. 2004). To {od KepAAUIO EIGEPYETOL OTIG
EMMVIKEG EKTPOPEC YOlP®V 0 SAPOPES EVPOTAIKES TNYES, UE TEMKO UTOOEKTY] LTAOV
TOV OPOTUTIMV TOV KATAVUA®TY. AVTOG elval, 16m¢, 0 AOYOC Y10, TOV OTO10, OV KUl O 7O
dwdedopévog opdtumog Nrov o Typhimurium (ITivaxoag 3.9), o omoilog avayvepiletal
omv EE o¢ évag ek TV opotummv mov oyetiloviol cuyvotepa UE TIG GOALOVEAMDGELS
Tov yoipov kat Tov avBpaimov (Pires et al. 2011), dtapopeTikdg apBUdS opoTLTWV iy
avapepBbel oe TPoNyoOUEVEC DIEPEVLVIGELG G EAANVIKEG exTpOo@ég yolpwv (Grafanakis et
al. 2001) (ITivaxag 4.1).

Metal0 TV ovadLOUEVOY OPOTOTTMOV NTAV Ol LOVOPUGIKOL TUTOL TOL OPOTLTTOV

Typhimurium, S. enferica ser. 4,12:1:- ka1 S. enterica ser. 4,5,12:1:-, 6e0TEPOL Ko TPiTOL
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oe mocootd eueaviong (Ilivakag 3.90). Ot povogacwol TOTOL TOL  OPOTLITOL
Typhimurium &yovv avénbel TpOSPATO TAYKOCUINS 68 SLYVOTNTO EUPAVIONG HeTASD
TOV KUTOVOADTOV, OVTIKAOIGTOVTIS OTUOOKE GAAOLC GNUAVTIKOUC OPOTUTOVS 7OV
oULVOEOVTAL e TOV Yoipo Kot To Tpoidvta tov (CDC 2007, EFSA 2010b, 2013, Hopkins
et al. 2010). Etvaur evdwgépov OTL otV mopovod UEAETN, GLTOL Ol OpdTLROL OV
amopovVOONKaY omd KOmpava, 16m¢ AOY® TNG TPOSUPUOYNG TOVG GTOVG 16TOVC GAAMY
OPYEVOV TOL TERTIKOV GLGTHLATOC, dntwg sivor 1) xoAn (Evangelopoulou et al. 2014a) kot
Ol AEUQAOEVEG. 2 AVTA T OPYOVA TOPAUEVOVY G AUVOAVOLGA KATAGTOGT HEYPLS OTOV
OTPEGGOYOVOL TUPAYOVTEC TPOKAAEGOVY TOV TOAAUTANGINGUO TOVE KOl TNV EXUKOAOLON
EMUOAVVON TOV EVIEPOL Kol TOL TEPIPAAAOVTOG, BETOVTUG oe Kivduvo Ta GAAa (o Kal
TEMKA Tov Katavoiwt|. H mpocapupoyn avty Oa pmopovoe va gubhvetan yio TIg
aLENUEVES aVaPOPEC ATOUOVMOONG OVTOV TV OPOTLAMV amd ovOphTovg Kot (ho To
TeEAELTAlO. ¥POVID, amd OEIYHUTOANYIEC TOAAUTAOV ONUEI®V CEAYI®V Kol Oxl HOVO
Kompavmv kot tepBarroviikav derypdtomv (Bone et al. 2010, Hauser et al. 2010, Moreno
Switt et al. 2009). EmmAéov, n mapoupoe avénorn otov dvOpmmo amd ovtod¢ TOLG
OPOTVTOVE CNUALVEL OTL O KOTUVOAMTNG LOADVETOL UEGHD TOV KPENTOC OV PLAo&evel TO
TaBoYOVO GTOV AEUQPIKO 16TO TOL Kol Oyl HECH OlUGTAVPOVUEVNS EMUOAVLVGNG TOV
oQAayoL Ty Katd T SwdiKacio TNg oeoyng. XTn Olepebivnor UOG, oUTO KATESTN
TPOPUVEC otd T BETIKA Sy AT TEUAYIOV TPAYNAIKOD HVOG TPOEPYOUEVO LOVO Ao (Do
7OV £lyav TOLAAYICTOV €V aKOUN BeTIKO onueio deryuaToANiag, €K TOV OTolwV HOVo
dvo elyav Betikd KOTPAVa.

Ot povogacikol tomot S. Typhimurium 7n “S. Typhimurium-like” opotumot
Bpiokovtar oty Té€TapTN B€0M HeTAlD TV CNUAVTIKOV OPOTUAMV TOL £Y0OLV avapepOel
amo Tov GvBpwmo, ot devtepn Béom amd {ovravolg xoipovg kal otnv Tpitn BEomn amd
oo kpéog. Emilong éxovv amopovmbel ko omd drAha (owd €idn, Ommg TOLvAEPIKA,
Booedn, yerdveg kal yopwd Aovkavika (Bone et al. 2010, EFSA 2010b, EFSA and
ECDC 2013). Iapovctalovy ToAD VYNAY LOPLOKT) GUYYEVELL UE TOV «KAUGIKO» OpOTLTTO
S. Typhimurium, yeyovog mov omotehel oitio mOavig mPOTEPNG  AQVOAGUEVNC
taivounong toug, YU autd emPdaieTon 1 Pertioon Tov nebddwv Hoplakng S1epebvNoNG
toug. O KaBoplopdS NG HOPLOKNG GUYYEVELNG, OE OXECT UE TO Yoviola maboyévelag, Ba

umopovce Gyl LOVo va Ponbncel 6TV OmoQLYT ECPUAUEVOV TAEIVOUNGEWDY, OAAY Kol Vo,
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aAAGEEL TV EMONUIOAOYIKT] ONUAGTIO TOV OVOSVOUEVDV OPOTUTTOV TOV OTOUOVAOVOVTOL
amo (ha kot katovormtég (Soyer et al. 2009, Hauser et al. 2010, Bugarel et al. 2012).

A&loonueionto elvarl 0T, 6TNV TOPOVCH UEAETN aVIVEDTNKAV GTAVIOL OPOTLTOL
Kol vmoeidn tov yévoug Salmonella, omoc to. arizonae (14 oteréyn) ko salamae
(Evangelopoulou et al 2014a, 2014b), ahAd Kot ot opdtumol S. enterica 6,7:k:- xou S.
enterica subsp. diarizonae 61:k:1,5.

‘Ocov aopd to vrtoeidog arizonae dev £xel avopepOel Eovd amopOVMGT TOL Ao
TOV %0ipo, ag Kol oyetiCetan kupiog pe to yoxpoaiwa (ma. H dwmictmwon yoipov
(POPE®V TOL VTOEIOOVE AVTOV GTNV TAPOVCH, UEAETN dNAdVeL a@’ €vOg TN OLGKOALN
amOUOVOONG TOV, Q@  ETEPOL OE TNV TPOGOUPUOYN TOVL, AOY® TNG EKAEKTIKNG mieong
EMAOYNG 0t TO, EPTETE TOL B0 UTOPOVOAY VA, KUKAOPOPOUY GE U0, EKTPOPT), GE VAL VEO
Eeviotn, Tov yoipo, avéavovrag T onuacio. ovtod Tov VIoeidovg ot Anuoctia Yyeia.
IMopopoing, Kol Yo TOV OPOTLTO TOVL VRIOEIdOVG salamae TPDOTN QEOPA AVAPEPETAL
amopOVmoT| ToL amd Tov Yoipo. Eidikd, n mapovsia Tov o1 ¥oAN OMAGVEL THV TUPOVGia
YEVETIKOV UNYavicuov, ot omoiot Ponbobv tnv zmpoocapuoyn kot e&amimon Ttov
TBoYOVOL GTO «EXOPIKO» TEPIPAAIOV NG YOAMNC KOl TEAIKA TNV eEUmMAMGCY TOV Of
evnabeic Eeviotéc. EmmAlov, To ouykekpluévo vroeidog, Omme emiong Kol 10 arizonae,
oLYKATOAEYOVTAL HETAED EKEIVOV TTOL UTOPOVV VO TPOKAAEGOLV GOPapPT TOPEVTEPIKY|
v6Go otov avipwmo (Abbott et al. 2012), avédavovtag axoun mEPIGSOHTEPO TNV AVAYKT)
S1EPELYNGNC TOVE GTA TAPAYOYIKA (OO,

To vmoeidog diarizonae oyetiletonr pe epmetd Kor £yl amopovmdel amd
avOphmovg mov 1o dttnpovoay ¢ katowkidlw (Schréter et al. 2004). Emiomg, &yxet
avapepBel TPocupuUoyn TOL 610 TPOPaATo, OTOL OmOoKel Tov pvikd Prevvoydvo (Lacasta
et al. 2012). H armoudévmor| tov amd tov ¥oipo Ba, umopovse vo ONADGEL TNV EUPAVION
eVOC avOSVOLUEVOL OPOTVITOL Y10, TOLG KATUVUAMTEG, OTME KOl TO AIOUOVMOEY VToeidog S.
enterica subsp. houtenae, mov ko1 avtd cvvocetol pe apmaxtikd (Millan et al. 2004),
KaBh¢ Kl pe avOpomveg Aopnéelg and eémtikd epnetd (Bauwens et al. 2006, Tabarani
et al. 2010). O1 ewtikoi Eeviotég Ppiokoviar kal oto mepPdirov tov (bov, dpa
HETAOIO0VY T TAHOYOVA TOL PEPOVY GTA, TAPUYWYIKE (DA KUt TEMK(G GTOV KUTOUVOAMTY.

‘Oco yw 10 T€66epa atvmonoinTa otehéyn (6,67%) mbavdtepo eival Ot giyav

avomTOEEL EMPAVEINKOVE UNYXOVIGUOUG OOPUYNG TNG OVOSOOTOKPIoNG Tov Eeviotn,

223

Institutional Repository - Library & Information Centre - University of Thessaly
20/04/2024 04:41:47 EEST - 3.141.97.178



«ovykarvmrovtagy to O- avriyéva (Chandra et al. 2000), dpa xor tn OvvatoTnTo
opotavtonmoinong tovg. Aedopévov 0Tt OAol ot opotvmol Salmonella Bewpodvron
duvnrtikd maboydvol yuo Tov dvBpwmo, avesaptnta and 10 Pabud mpocapuoyns Eeviot
(Evangelopoulou et al. 2013), n mopatmpovuevn cvpeio, OlVOUY  OPOTLAWV,
SLUTEPTAUUPAVOLEVOV KOl TOV OTUTOTOMTOV, EUTAEKEL TOV YOIpO G& WOAOVGELS TOL
KATOVOA®TY, Oyl LOVO OO EVPEWMC OVAYVOPIGUEVOVS OPOTUTTOVG, GAML emiong Kol omd
7O GTAVIOVG.

"‘Evag @AAog AOYOC OV avTol 01 0pOTLTOL ATOUOVAOVOVTAL STdvid, atd Ta {oa, Ba
UTTOPOVGE VO, EXEL GYECT UE TOV 16TO TOV PLUGIOAOYIKA GTOIKOVY. Apd, Vo ovTIKaTorTPilet
T0 onueio derypatoAnyiag, mov ogv eivarl mhvto Tpoottd mpog depevvnon. Ta kompava
BewpovvTal, O1oyPOVIKE, TO KaAVTEPO Octyua yio Ty emPefaimon piag BeTikng KAWVIKNG
N VIOKAWIKNG Ttepintonc. Qotdco, omwg etvar mpopaveg amd tov ivaxa 3.90, uévo 11
ek TV 59 oteheydv TPoNABay amd KOmpova. Avtd GNUAIVEL OTL GE TEPUTTAOGELS TOV Etval
advvatn 1 Oepedivnion Pabitepwv 1oTdV, 1 Kompavoroyikn efétaon €yl dwitepa
younAn evoucOnoio. Onwmg &xel NoM avoaeepbel (Gray et al 1995, Bahnson et al 2005), Ta
KaAVTEPO onueia detypatoAnyiag v v emPefaimon g ndAvveng NTav o A0S Kot
o1 peceviépilol Aeppadéveg (18 ko 17 oteréym and aviroyo apBud (Owv avtictoyw).
A7 o 6hvoro 0e TV Betik®dv {dwv, povo 10 (23%) Ntav Betikd oe meplocdTEPOLS 0md
Evav 16To0G. AVTO onuaivel 0tt udvo 1M chyypovn Oy UATOANYI0 TOAAITAGY orueimv
umopel va dbeoel alldmioto amoteAéoparta, KATL Tov elval oyedOV AVEPIKTO Y10, TANPT
EAEYYO o€ emimedo oEAYOL N Y emOMUoAOYIKEG ueAéteg o (oviava (ma. Eva
TPOTOKOAMO G€ EMIMEO0 GPAYIOV UE TOAMITAEG OtyloTOAMieg Ba. umopovoe emioNG
EPELVNTIKG VO, SOGEL TAN POPOPIES Y1a. TNV VTIOPEN OLUPOPETIKAOV OPOTUTMY, TOL TOUVADS
cuvurapyovy otov 1010 Eeviot. H tehevtoia mepintwon &yel mpoéoceoTa avopepOel
(Garrido et al. 2014), eite emedn omaviog ovuPaiver, eite AOy®w Tov OTL 1)
opotavtonoinon meplopilerar, AOY® TOL KOGTOUG, UOVO GTO, GTEAEYN TOL OLUPEPOLY
(POIVOTLTIKE, KOl aLTO aKOAOLONONKE 6TV TaPovoa, HEAETN. Me autd ToV TPOTO, GE TPELS
TEPMTMOGELS TNG TOPOVSUS dlEPELYNGNG 000 (2) SLoPOPETIKOL OPOTLTTOL TAVTOTOIBNKAV
a0 SLPOPETIKEG TEPLOYES SEIYUATOAY G TOL 1610V {Mov: 1) 0 opodTLTOG 4,12:1:- amd ™
YOM| Ko 0 opdtumog 4,5,12:1:- amd detypato IAE0D Kl TPAYNAIKOL HLOG, 11) 0 OPOTLTOC

6,7:k:- amd peceviéplovg Aepgadéveg Kot o opotumog Infantis amd T KOTPAva Kot 1ii) 0
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opotuvmog 6,7:k:- amd ™ yoAn kal o opotvmog S. Typhimurium amd Tov €Aed KOl TO
kompava. (ITivakag 3.8).

O1 eplocOTEPOL OPOTLTOL ATOUOVAOONKAY ad TOV AEUPIKO 1670 (35 delypara),
7OV OONYEL 6TO GLUTEPAGUA OTL O UTOIKICUOG TOL AEUPIKOD 16TOV avédvel TovV Kivouvo
Y10 TOLG KATAVOAWTESG, OV TO MOYEIPEUQ 1 Ol xelptopol dev eéadeipouvy 10 maboydvo. It
avtd evdpépov Bo eixe amd TV amoym ™G Anuodcwg Yyelag 1M yevikevon
UIKPOP1OAOYIKTG EEETOIOTC AEUPOYOYYAM®Y ad GNUEIN TOL GPAYIOV ATOUUKPVGUEVE, TOV
TENTIKOV GLOTILOTOC,

v moapovoa épevva, 1 €CETaoN TOL KPENTOC KOl T®MV TEPPUAAOVTIKMDV
SEYUATOV KATEGTNGE EUPOVT TOV AVENUEVO KIVOUVO TOV TPOKVTTEL Y10, TOV KATOVAUAWMTY|
om0 TOV OMOKIGUO TOL AEUPIKOD 16TOV TOL (HOov Kot Oyl amd TNV ETUOAVVOT TOV
oQAYI®V KaTd TOV YEPIoUO TouG. Mbvo €& (6) (ha elyav Ostypata TpoynAKoD pvog
(meproyn amootpdyyiong oedylov) Betikd ot Salmonella, ek tov omolwv povo 600 eiyov
BeTikd kOTpava, oAAG Kot Ta &1 {da lyav Eva axour oetypo BeTIKO.

‘Ocov apopd, OUME, TOLS OPOTHTOVE TTOV UTOUOVABN KAV 0md TO TEPIPUAALOVTIKE
delypata Tov ceayeiov, otn OIKIA HOGC EPELVA OTOUOVAONKAY PUOVO OVO dlPOPETIKOL
opotumol ov oyetilovrov pe v axdBaptn (ovn. To amotérecua avtd Saeépel amd
TPONYOUUEV UEAETN otnv EAAGSQ, Omov amopovednke oyeTikd peydAog aptOudc
opoTUT®V amd To TEPPaArov TV opayeimv (Limpitakis et al 1999) (Ilivoxag 4.1).
YUVERMG, 1 TOPOVCa HEAETN dev emPefardvel TNV TOOvY S1OGTAVPOVUEVT ETUOAVLVGT
TOV oPAY1IV amd eEOMTMGUO TOV GQayeiov 1 amd To, KOTPAVA TMV HOAGUEVOY (H®V
(Limpitakis et al 1999, Swanenburg 2001), xkabd¢ n Salmonella aropovmodnke povo amd
TO YOVTIL TOMOTAQOV Y¥PNGEMV TOL 10i0L ekdOpén Kuotd TN OldpKel, OA®MV TOV
detypatornyionv. Oa propovece va, e€aybel 1o GuuTEPAGHO AT TA EVPNUATO CVTE OTL, TO,
LETPO VYIEWVNG NTaY 6 UEYEAO Pabud amoteAecHoTIKG OTIG EEETULOUEVES EYKATACTAGELS
oe oyEoN UE TIC TPONYOVUEVEG UEAETEG, OV KOL GLVIGTATOL 1 CAAOYN KOl OTOADUOVGOT
TETOLOV YOVTIOV UETOED TV Xeplopdv. Ot amopovmbévreg opdtumot (S. Typhimurium
ka1 S. enterica subsp enterica ser 4,5,12:1-) eivor duvnTikd waboydvol yia TOV
KATOvVOA®TY, oV TEPAcovy 610 cedyto. Tlaporo mov o exdopéag Ogv epyalotav otV

kaBapn (dvn, amoteAel HEPOC TN KEVONUIKNG YAmPiduc» Tov cpayeiov kol Bo umopovoe
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VO ETUOADVEL T, 6Pdyia, edv ot oladikacieg HACCP amothyovy, eéattiog Tng apéAELOg
TOV PYUlOUEVOV.

Ao To TOPATOV® GLUTEPAIVETOL OTL, O YOIPOG KUl TO KPEUS TOV OTOTEAOVV
duvnTikn YN OPOTUHTOV EVPEMG OMOOEKTMOV MG TAOOYOVAOV Y10 TOV KATAVUA®TY|, AAAYL
KOl OTOVIOTEP®Y VTOEODV KOl OPOTUMY, Ol OMOI0lL UE TOV OMOIKIGUO TOL AEUPIKOV
10TO0 T®V VAOKMVIKE HOAVLGUEVODV YOlpov, B0 pmopodoov vo, LOAVVOUV TOAAOUG
KATOVOA®TEG, €0V Ol UEDOSOL HOYEIPEUATOC TOL KPENTOG OMOTOYOLV VO, TOLG
apoctatevoovy. EmumAtov, 1o amoteréopara £6eiéav 611 0 avotnpdc Ereyyoc HACCP
er&yyel v avdmtuén g «evonuikng yAopidog» pikpoPinv maboydvev Yo Tovg

KATOVOADTEG.
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Mivaxkag 4. 1. Opétvnor Salmonella nov amopovOOnkay ctnv EALGOa and yoipovg

Ko TEPPAAIOVTIKG dsiypoTa avTOV

Mpoéievon OpéTvon Biplwoypaoio
Trehey®v

Typhimurium,

ST, 4,124,

S, 6,7k,

S, 4.5, 12:4:-,

Bredency, Agona, Cerro, Derby, Infantis, Meleagridis,
S1,6,1425:-:1,2, AT pog €pgova
S. enterica subsp. diarizonae 61:k:1,5,
S. enterica subsp. salamae 38:b:1,2,
S. enterica subsp. houtenae 40:gt:-

S. enterica subsp. arizonae

S. enterica subspecies indica
Typhimurium, Bredeney, London Grafanakis et al., 2001

Mbandaka Filioussis et al., 2008

Typhimurium, Derby, Thompson, Bredeney,

Enteritidis, Kottbus, Montevideo, Umbilo, S.1,4,[5],12:i:-,
Blockley, Muenster, Oranienburg, Agona,

Anatum, Bovismorbificans, Brandenburg, Carno,

Dublin, Hermannswerder, London, Menden,
Mishmarhaemek, Newport, Paratyphi B var. Java, Szentes

XOIPOI TEAIKHE TAXYNXHX

EFSA, 2008

Typhimurium,
S1,4,5,12:4:-
- 'Aucq pag épsova
:
S
=
E Derby, London, Typhimurium, Bredeney, Infantis,
é Goldcoast, Panama, Livingstone, Mbandaka Limpitakis et al., 1999
W
S. Tennessee
=
S
g Grafanakis et al., 2001
=)
=]
N
Axdbaptn Lovn
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4.4 2OYKpon TS opacns afEprov eAIimV KoL EVPEMS YPNCLUOTOLOVHEVAOV

avTifroTik@v évavri Salmonella spp.

Ta. avadvopeva tolvavBektikd oteréym Salmonella wov propolv vo petadofovv
OTOV GVOPOTO, HECH TNG TPOPIKNG AALGIdNG, oYeTICoVTal He TN YopnyNon aviiploTikav
OTO TOPayYIKE (OO Kot TPOKUAOVY avIGLYIo GE TOYKOGHIO EMMEDO Y10 TIG EMATOGELS
Toug ot onuocia vyeio (Choffnes et al. 2012). H eppovn ¢ avrifoovtoyg Tpotpénet
™mv avaykn eEebpeons VEOV TPOTMOV OVTILETOMIONG TOV TOAVAVOEKTIKOV BokTnpiov,
HETOED TOV OTOIMV Eival 1 EQapPUOYN TOV QLTIKOV cbéprwv erainy. H avtikpoPiokn
Opaon 1Tov mbéprov EAUI®V EVAVTIO G EVa €VPU QACUN HIKPOOPYOVIGUDV EXEL MON
ovayvopilotel amo v apyoromto (Nychas 1995, Dorman & Deans 2000, Cattelan et al.
2013). H ypnon tovug, Opme, ™¢ QUOIKE avtiikpoPlokd ot Prounyovic Tpo@ipmy Exet
TPUPNEEL TO EVOLUPEPOV TO. TEAELTALN XPOVIK, EEQLTIOG TN OMAUITNONG Y10 TNV TOPUYOYT
0oQUAMY KOl VYMANG mootntog tpoginmy (Baydar et. 2004, Tajkarimia et al. 2010). H
Opdon TV aBEPLOV A0V OPEIAETUL OTIC PUIVOMKEG EVOGEIS KUPPuKpOAn Kot BupoAn,
OV GTOYEVOLY OTN OWAEPUTOTNTO. TNG KUTTUPIKNG UEUPPAVIC TOV HKPOOPYUVICUOV
(Preuss et al. 2005, McMeekin et al. 2010, Gavanjia et al. 2014). Xdpn o€ avti v
1010Ta ToLg, Yivetar mpoomdOeln. va.  yPNCIHOnTomBouy GINV  W0IPIKN Yoo TNV
ovripeTomion npofinudtov avrifoovioye (Yap et al. 2014), eved otnv KmnvioTpikn
OlepeLVOVTUL MG OLUVNTIKG «EVOAMUKTIKA HEGHY OVTIKOTAGTUCNC TOV UVTIIKPOBIOK®OV
oVENTIKOV TTOPAyOVIOV GTO CUNPECIO TOVAEPIKAOV KOl UTOYUAUKTICHEVDV YOIPI0imYV.
‘Exet 0 mapatnpnBel Oetikn eniopaon oty amddoot, T HIKPOYA®PIde, TOV EVIEPOL KUl
mv evlwia twv (Owv (Bento et al. 2013).

Q¢ ek TOUTOVL, O OTOYOC TNG Topovoug MHeAéNg Nrav v afloroynocer v
avTYUKPOPLOKT) OpaoT) E€VPEMG YPNCILOTOIOVUEVDV OVTIBIOTIKOV Kol TPV a1fépiov
ehaiov omd plyavn, devdporifovo kot Buudpt, évavit 59 TOALAVOEKTIKOV GTEAEXDV
Salmonella spp., mov amopovoinKay amd ceayio xoipmv.

Ta evpuote £de1&av LYNAL TOCOOTH GVOEKTIKOTNTOS KUPIME YO TO «QTVAY»
ovTIfloTIKG, €VOEIKTO TNG TOMTIKNG TOV KTINVOTPOQYMV MC TPOS TNV EMAOYN TOV
avTifloTIKOV Kot T1g emmtmoelg ot Anpocta Yyela, mov umopet va €xel avto. ‘Etor,

TopaInpNOnKoy vynAd mocootd aviektikotntag oty tetracycline (30 pg) (68,31%),
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amoxicillin (30 ug) (53,46%), ampicillin (10 ug) (54,45%),
sulfamethoxazole/trimethoprim (23.75/1.25 pg) (61,38%), xou tv chloramphenicol (30
ug) (22,77%), mov Bewpovvrar «Yyning Inupovrikomrog ywo. v AvBpomvny Yyeio
Avtyukpoplokes Ovoiegy oand tov IMaykoopio Opyavioud Yyetog [Highly Important
Antimicrobials for Human Health (WHO 2011)] (ITivoxog 3.18). Ta aroterécpota outd
ocvuPadilovv e direg épevveg oe EMAGoa xor Evpomn, oOmov vymAd mocootd
oavlektikOmTOg oe otehéyn Salmonella amd yoipovg mopatnpndnkayv o sulfonamides,
tetracyclines kot ampicillins (EFSA 2011b; EFSA and ECDC 2014b), emBepaidvovrag
TNV EKTETAUEVN XPNOT TOVE 61N Yorpotpo@ia. (Burch 2005), oy povo yo Oepomentikong
OKOTOVE, OAAL Y100 TPOANTTIKOUS AOyoug, kobm¢ kol ¢ avéntikovg mopdayovieg. H
TEAEVTOLD, TPOKTIKY) HOPEl Vo 00NN oet ot AaTapaln TS PUOIOAOYIKNG LIKPOYAMPIOg
TOU  YOOTPEVIEPIKOU GUGTNUOTOS, EMTPEMOVINS ETGL TOV  EKAEKTIKO  OOIKIGUO
nolvovOekTikOV Salmonella spp. kol ce GAAo Opyove €KTOG TOL EVIEPOL, OTWG 1)
¥OANOOYOC KVOTH, TNV AVATTLEN KOl OEKKPIOT] TOVG, ONUIOVPYOVINS YPOVIOUS POPELS
Kol KaOoTOVTIOG TEMKG TOV JOIpO ONUOVIIKO TUPAYOVTo. KIvOOUVOU ETHOALVGNG TOL
yopvov kpéatog (Friendship et al. 2009, Evangelopoulou et al. 2014a, 2014b).

‘Exer emiong avoeepbel o1t m povogooikn S. Typhimurium &£yer peyodrepn
avtyukpofloky avroyn omxd vy torikn S. Typhimurium kot tapovcidlel ToivavOekTIKO
npo@ih (EFSA and ECDC 2014b), katt mov emPePormdveron kot 60 (ITivakag 3.18). H
avtoyn ot chloramphenicol Ntav akdun pic avnovYNTIKY TOPATIPNCY, EREWON EXEL
OmUYOPELTEL 1 YopNYNoN ¢ ota mapaywyike (oo oty EE and to 1994 (European
Committee for Veterinary Medicinal Products, 1994). H mBavotepn attia yU' awtod elvor n
HETAPOPG yovidlmv  avOekTiKOTTAS HETOED OPOPETIKAOV E0GV PokTnpi®v mTOL
KOIKOTO100V TopOUotes Katnyopieg aviyukpofokdy. H kotdypnon tov aviiplotikov
oAAGCEL To YOVIOI avOEKTIKOTNTOG KOl OUTEC O1 OAAUYEC UTTOPOVV VO TUPOUEIVOLY Y10
Oekaetiec (Sommer & Dantas 2011). 'Etot, ta yovidio mov TOPEXOLY GVTICTOCT] GTN
chloramphenicol 0o pmopovce vao mopapeivouy ot pikpoPraxn yAwpida tov OOV Yo
LEYOAO YpOVIKO oo, HeTd TV Katdpynon e (Johnsen et al. 2011) ko, iomg, ovTd
elval autd mov moponpNOnke €d®. QoTOGO, 1 AVOEKTIKOTNTO OTIC KEQUAOGTOPIVEG
TPITNG YeVidg Kot pOOPLOKIVOAOVEG, OV £lvol KPIGIUNG OTUOCTG aVTIIKPOPIOKES OLGOES

yio TNy avBpdmvn TPk, OsiynKe vo. etvor aueAnTéa.
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Q¢ ovvénew g avripoavioye twv Salmonella spp. mepropiletor 10 €0pog
Oepameiag TMV COALOVEAAMGEDY TOV aVOPOTOL, e UMOTEAECHO. OVGIEG OmMG 1 colistin
povn g 1 o€ cLVOLAGUO pe TN rifampin Vo ¥PNGIULOTOIOVVTOL KOG EVOAAGKTIKY] ADon
(Drapeau et al. 2010). H mapatnpoduevn avlektikémro oto Kpionung EZnpociog
Avtyukpoproxd (Critically Important Antimicrobials), ke8d¢ kot ot rifampin, Tpokaiel
avnouyio d1011 MNAGVEL TV avadvon otehey®V T oroio 6g Bo avTipeTOTIlovTon KAMVIKA,
apa Ba Exovv coPapéc KMvikEg emmtdoelg. Eropévag, ta omoteAéopota ¢ Topovcag
HEAETN G ametkoviCovy ToV olpo ¢ de&auevi) OVOEKTIKOV LIKPOOPYOUVIGHMY TOV UTOPOVV
vo. Letadoboy oTov avipmmo.

Tétowo mpofAnpate 0dnyolV 6T OlEPELVNON NG OLVATOTNTUS UVTIKATACTUONS
TOV GLVOETIKOV avVTIIKPOPLOK®OV o1 COIKY Topaywyr], KUPIOS OTOTEAECUOTIKOV GE
naboyova, onwg ta Salmonella spp. (Bento et al. 2013, Cattelan et al. 2013). Ta abépra
Ehono, «@empovvror Evpémg Avayvopiopévo ¢ Acgainy (GRAS- Generally Regarded
As Safe) yia tov avBpomo ko ta. Cha (Kabara 1991), evd éxovv guoikn ovriukpopiokn
Opdon. Ze ovtn T peEAETN, Ta ypnowomomBévia aibépra Ehona E€deiEav TOIKIAN
ovriukpoPlokn opdon. Téco 1o pryavérono 660 kot to Qupopéroto elyav 1oyvpn
OVUOTOATIKY] ENOPUOT], KKOUN KO GTHV TOAD (kP Tocotnta v S pl, ympic otatiotika
onuovtikn dpopd petalhd tovg (IMivakeg 3.20, 3.21). Ewdwodtepa, to Bupapéraio oty
nocomto tv 30 pl mapnyaye tn peyorvtepn Covn avootoA)c (70mm) kot eiye Tov
UEYaAVTEPO HEGO OpO LMVNG avaoTtodg (47, 29 mm). Avtifeta, 10 £loio devoporiPfavov
Oev elye xopior 1 Topovcioce HIKPOTEPY oviyukpoPloxn Opdon oe oyxéon UE TO
pryovéraio Kot 1o OQupopérato. H Swgopd mioteveton OTL €ivol OOTEAEGUN TNG
Olopopetikng tov obvBeong. To KUPO GLGTUTIKO TOL £ivol 1 KUUPOPE, TOL OEV TOL
EMTPENEL VUL OPAGEL GTOV AMmoroAvcakyopitn Tov Gram apvhTikGOV oktnpiov ce oyéon
ue o 000 dAe aubépra EAara, Tov ival TAobo1o o KopPakpdin kot BupoAn (Inouye et
al. 2001).

[Tépav G OLPOPETIKNG MEPIEKTIKOTNTOS GE KUP CLOTUTIKG, 1) OVOOYETIKN
opdon tov obEéplwv  graimv NTOV  GLVAPTNOY, OTMC MNTAV  OVOUEVOUEVO, TG
epuppolopevne mocodmrag. ' outd Ol ONUOVIIKEG TOPATNPOVUEVEC  OLLPOPES
agopovcay povo v nocotta TV 30 pl. Ocov agopd 1o €idog Tov abépiov ehaiov oe

GYECT HE OUTEG TIG OWPOPES, TOGO TO PYUVEANLO OGO KOl TO QuUapPEANIO EpPAVIGOY
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woyvpn opootikotnTa (>20mm) yio T ovykekpyévn mocomta. Emiong, o opotumog
eatveron va emnpedletan omd 10 €100¢ TOL CBEPIOL AoV, UE TOV LOVOPAGIKO TUTO
S.enterica subsp. enterica ser. 4,12:1:-, va, epeavilel ™ peyarvtepn voicdneio. Qotdco,
dev umopovece va e€eTaotel av auTh 1) S1POPA NTOV GTATICTIKAOC GNUOVTIKY 68 GUYKPIoN
HUE TOUG GAAOLC OPOTUTOVG, CaPOL MTAY WIKPOG O Opldudg TOV OTEAEYDV TOL
dtepegvvnonke.

H clykpion tov aviyukpoPlokdv 1I010THTOV aLTOV TOV 08PNV EA0I®OV UE T
EVPEMG ypnoonolovpeva, avTifotikd (omwg m tetracycline, amoxicillin, ampicillin,
sulfamethoxazole/trimethoprim), yio T0 1010 6TéAe)0C, amokdivye OTL Ta ABEPIL. EALOL
Exouv KaAvTePn avtiikpoPlokn dpdon Yo v in vitro avtipuetomion e Salmonella,
ave€apTNT®MG TOV EMMEOOL avOEKTIKOTNTAS NG ota avtiBlotikd (Mayaud et al. 2008). Ta
TOPOVTO ELPNUATA JElYVOLV TNV TPOORTIKY WUING EVPVTEPNC VIOBETNONG TV ABEPILV
eralov ¢ evOeyOUEVT] EVOAAUKTIKY] AVGN oTA KOWE avTiuikpoPlokd, kuplwg otov
y¥pnoonoobvial og avéntikol mopdyovieg. QotOG0, 11 BEPUTEVTIKY] TOVS OPAGCT GTA
Coa, otav M yopnynon yivetal per os, UEVEL VO, OmOOEOEl, VD TEPOITEP® EPEVVEG
QITOLTOVVTOL Y10 TOV TPOGOLOPIGUO TNG EALYLIGTNG XOPNYOLUEVNC BOONC, OGOV aPopd TV
tolikotnTo Kot TNV mlavn O1aTdpaln T LIKPOYA®PIdas TOL EVIEPOL, TOL B0, UTOPOVGE
va mpokAnbel. I'evikd, amonteitor m tvmomoinon g uebodoroyiog exTiumong g

BepamevTikng dpdiong TV aBEPLOY eraimy, OTmS Exel Yivel yio To ovTIBLOTIKA.

4.5 IpopMjnota mov TPOEKLYAV KATA T1) OLIPKEW TG OTOUOVOGIS KAl TOV

Broympuucov yapaxtnpropod tov Evrepofaxtnprosioov

To ISO 6579:2002 (Annex D), pa 01e6varg amodektr uéBodoC Yo TV aviyvevon
tov Salmonella spp., ypnoUoTOMONKE Y10 TNV OTOUOVAOGCT] ALTOV 0O GPAYIN XOlp®V.
Kotd v epapuoyn tov mpmtokOA0L S10mISTONKAY SIGQOPEC ATOKAIGELS, TOV ATAITOLY
ocv{nmon ue okomd 1t Peitioon g edkoéTTag TG Hebodov. Ipog v enitevén avtod
TOV GKOTOV E1vol O100EG1UN U1 LEYOAT TOIKIAMO, YPOUOYOVEOV VITOCTPOUAT®VY, GTA, OTO1N
ta Salmonella spp. mapdyovy yapoaktnpiotikég anotkieg (Perry et al. 1999, Manafi 2000,
Schonenbriicher et al. 2008). Ouwg, pe eéaipeon to XLD, 1o vroérowma €& avtdv elval

EVOOEPYUSTNPIUKEC EMAOYEG Kt Oyl VITOYPEMTIKO uEPog tov ISO. Emmiéov, o opoTLIOG
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umopel va, eMNPEGOEL TN QOIVOTUTIKY EUPAVIOT TOV OTOKIOV OKOUN KOl GE QLTE TO
VTOGTPOUOTA, YEYOVOG TOL UmOopel va odnynoel oe ec@aipévo copmepacuato (Ruiz et
al. 1996) N oe un Sayepioun aOENGN TOV ATOUOVOGE®Y TOVL 10100 oTeréyovs. ‘Etot, 1
TEYVIKT] KOAMEPYEWOG, TA EMAEYUEVE, VITOGTPOUOTA G cLVEYELD Tov ISO kol 1 eumepia
TOVL UIKPOPLOAOGYOV, 0 0mOol0¢ Ba. AmOPAGIGEL Y100 TNV TUYN MOG VTOTTNG OMOKIaG, eivat

kaoplotikol mapdyovreg entrvyiog (OIE 2010).

4.5.1 FvouoOnoia vrootpoudrwy

Térowov €idovg mpoPfANuaTo TPOEKLYOV Kot KATA TN OKY pog Olepebvnon g
CUAUOVEAAL®GNC TOL Yoipov, emPefordvoviag 0Tt Kapio pébodog KarMépyelag dev gival
N KoAVTEPN OvvaT Yoo TNV ovdkTnon SAwv TV opotimmv €€ apyng (Davies et al.
2000b, Jensen et al. 2003, Osumi et al. 2003, Pangloli et al 2003, Korsak et al. 2004,
Champagne et al. 2005, Mejia et al. 2005, Rostagno et al. 2005), a@ov vrdpyovv
0pOTLTOL O1 omoiol eppaviCovy 1o Proynuikd TpoPik dArwv Evrepofoktnplakdv m.y. ¢
E. coli, mov amartodv ypnon npodchetmv vrootpoudtov. Avtd cuvéPn oty mepinTmon
TOV OpOTUTI®V S. enterica subsp. enterica ser. 6,7:k:- xon S. Cerro (ITivaxag 3.11). ‘Oco
TEPIGGOTEPO YPTGIUOTOIOVVTOL TO, O18POPO. VEOTPOTEIVOUEVO, OPENTIKG VTOGTPMOUATA,
TOG0 TMEPIGGOTEPO Olopaivetan 0Tl oplopuéva,  amodidovy kaAvtepa (Love & Rostagno
2008). Avtég ol dapopéc umopel vo e€aptdvionr omd to €idog Tov detyuatog (m.y.
TPOQIO, (®OTPOPEG, TEPITTOUATE, TEPIPAANOVIIKEG TMNYEG) M UMOpEl vo  eivat
amotéheoua Tov opotumov (Love & Rostagno 2008).

Kotd ovvémela, m 7poyuotiky]  OloyveoTiky  gvaictnoioa  omolacdnmote
GLYKEKPIUEVNC HeBSOOL Tpoodlopiletal pe mepiocotepn axpifeio 660 avéavel 1 ypnon
™G Eml mopadetypott, €xet omoderyOel M UEYOALTEPT IKOVOTNTO GVAKTNGONG TOV
Salmonella spp. and kdnpava, yolipwv pe ) ypnon tov MSRYV, 10 omoio avactéArel T
avAmTLEN GLYYEVOV PAKTNPIOK®DY YEVOV, EVH AVAOEIKVVEL TIG KIVNTEG COAMLOVEALEG, UETAL
amo KOAMEPYELN 68 eKAEKTIKG péoa, ommg ta. XLD kot BGA, agol mepropilel onuovtikd
v gyyevn uikpoyrmpioa (Voogt et al. 2001, Pangloli et al. 2003, Eriksson & Aspan
2007). Avtog o meplopicpog kabiotd to MSRV, pe 96% evousbncio oe Quoika

EMUOAVGLEVO ElY AT TPOPIUOV, 1O eLAicONTO eKAeKTIKO péco omd 10 RVS (De Zutter
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et al. 1991). Zmv napovoo peré, 47 and ta 615 (7,64%) tpuPfiic MSRV and deiyuata
oty kou 27 amd ta 378 (7,1%) mepiParioviikd Oetypota, To OMOld OT1 GULVEXELN
emPefardbnke ot Egepav Salmonella, epedvicav efamiwon 10V TOOYOVOL ©TO
nuippeveto MSRYV, mov 10V TPoGEd®GE ASVKMTN YPOLd YUPUKTNPIGTIKO TOL EPTVGLOV
mg Salmonella cto MSRV (Ew. 1). Ta 504 ond 1o 615 Oetyparo o@dyov mov
eetdotnrav (82,08%) mapnyayav (dveg BorepodtnTag S10popmv SIOUETPOY, AAAD LOVO
evvén tavtomombnkay ¢ evopborlucuévo ue Salmonella. Ta, vmorowmo, 495 elyav
ELUVONGEL TNV aVATTLEN cLYYEVAOV Paktnplakdv yevav. Etot, 1 eidikdmra tov MSRV yuo
ta. Salmonella spp. amodeiybnke pikpodTepn amd v avouevouevn (80,48% yevdng
PeTikd, amoTEAECUATA), KAOIGTOVTAG TIG CLUUTANPOUATIKEC OOKIUES VIOYPEMTIKES KOl
TAVTOYPOVO. TTLO EMMOVEG KAl SUTMAUVNPES, DOTE TEMKA Vo, drapoporomBovy ta Salmonella
SPp. amd UIKPOOPYAVIGLOUG OV avnKay o€ Al Yévn. lodg avtd va opellotay oty
VIEPAVATTVEY TG OVTAYWOVIGTIKNG YAMPIOUS KATE TO GTAO0 TOV TPOEUTAOVTIGUOV.
Enouévarg, eivar avoykaio m Peitictomoinon avtov tov otadiov, avdioya pHe TO
uikpoflaxd @optio Tov Oelypotog, To omolo amoterel éva kpiowwo Prua. Xe ovtd 10
o100 TTPENEL va. Ppebel TPOTOC TOL EVIGYLEL TNV OVAKTNON TOV KTPUVUATICUEVOV» 1)
apyb ovomtuecouevov  salmonellae, avactéAloviog TNV LVREPAVATTLEN  TOV
AVTAYOVIGTIKOV UIKPOOPYAVICLOV.

Aéoonueioto eivor 0tL, €ytve avakmnon TPV emmAéov otereymv Salmonella
amd o@aylo, o’ evbelag omd TV KOAMEPYEWD TOL U EKAEKTIKOD TPOEUTAOVTICUOD
(BPW). Anadn yopic ™ gpnon tov MSRV. Mdéiicta otav ) koAiépyeio BPW autdv
TOV TPIOV oTeAey®V evopboiuiotnke oe MSRYV, 10 vmoéotpoua Ogv eméTpeye TV
avémtuén tov moboydvov. Emeldn m avouevoupevn amoudvoorn tov maboydvou eival
YOUNAY TOcOoCTIoNN, TETOW TPOPAUATE UEIDVOLY TNV volcncio Kot E01KOTNTA TOV
VROGTPOUOTOC. Apa, 6TO GOVOAO T®V 59 0pOTAVTOTONOBEVTOV GTEAEXDV amd GPAYd, TA
TPIN QLTA GTEAEYN UElmoay TV E8IKOTNTO TOL VIOSTPOUATOS KoTd 5,1%. Paivetal 6Tt
omv 10ovIK] wEpimT®on, Yoo T UéEylotn TOavOTNTO aviyvevong, OmOTEITAL O
GUVOLOGUOG U EKAEKTIKOD KOl EKAEKTIKOD EUTAOVTIGUOV UE ot evbeiog EVOPOUAUGUO
o€ oTEPED, EKAEKTIKG VTOGTPMUATA, KOTL TOL GLVNOWE OV elval EQIKTO 6NV KABUEPIV
TPUKTIKY] KATO TO YEWPIoUO peydAov apBpol oetypdtov. Emiong téooepo oteAéym

Salmonella &€6eiéov moAd pikpn €mg evoldueon ovamruén oto MSRV, ekdfimon oyt
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YOPOUKTNPISTIKN TV Salmonella spp. Avtég ol KoAMEPYELEC Bo umopovcay OKOAN vV,
amoppPLPOoLY MG apyMTIKEC Yoo Salmonella kon €tot Ta, avtioTtorya oTteréym Ba elyav yobel,
av 0€ YIVOTOV TTEPAUTEP® O1EPEVVTGT| TOVG.

H emiioyn 1ou/10v EKAEKTIKOV GTEPEDY VTOCTPMOUATOV EXNPEALEL CNUAVTIKG TNV
KavoTTa, ovéKTnong tov moboyovov. H edd periém emPePaince v kavotnto vog
OTUOVTIKOV ap1Bpod SlapopeTikdv opotvnwv Salmonella va avorticcoviar oto XLD,
SS, BG kot SCA, aAAd katédeiée 611 Kamola oteréyr dev Ba umopohcoy vo oviyvevbovv
OC TUMIKEG omOoKieG oe Kabéva amd 710 oTEPEd EKAEKTIKE VTOSTPOUATO TOV
y¥pMNooTOmONKay. TUYKEKPEVA, EKTOC OO TNV TEPITTMOT TPIOY CAAVIDY OPOTLTMYV
Salmonella, tovg S.enterica subsp. enterica ser. 6,1425: - . 1,2, 8. enterica subsp.
houtenae 40:gt:- wou S. enterica subsp. salamae 38:b:1,2 o1 omoiot eiyov v gupdvion
dwpavav arokidv oto SCA (Ewova 2), avtd edvnke va eivarn mo €101ko6 omd ta XLD,
SS, BGA kot TSI Apketd «xiacikd» vrootpopato, onmg 1o BGA, elvan oxetikd un
€101KA, GLVERMC £lval OLGKOAOTEPO VA, AEI0A0YNO0VY, KaOMG 0modidovy TOAAA Yevdhg
Betikd oamoterécpota (my Citrobacter, Proteus), efoutioag tov vVYMAOL TOCOGTOD
TOPOLGIOG AVTAYWOVIGTIKNG YAWPIOOS KOl TOV EAIYICTOV YUPOUKTNPIGTIKAOV OTOIKIDOV
Salmonella (Manafi 2000). Avtd cuvendyetal mepittd eoOpTo gpyaciag yia v e&étaon
TOV «OTOTTOV» ATOIKIOV, KaBDG Kot avénen tov epyactplakov kéctovg. H cuykpion
TV TpLPAieV ard XLD kot BGA é&yet deiéetl 6t to XLD etvan avaortepo tov BGA, yépn
ot ueyoAvtepn ekiektikdmrd Tov (Bauwens et al. 2006, Koyuncu & Haggblom 2009),
KATL TOV GUUP®VEL KA1 LUE TO, ATOTEAEGHATO, TG OIKNG UG EPEVLVAC,.

Av Ko1 M ¥pNon TGOV YPOUOYOVEOV VITOCTPOUATOV KOBIGTE EVKOAOTEPY TNV
avayvopilon tev salmonellae, akoun Kot qLTA UTOPEL Vo amodeyBoVY OVETOPKY TNV
TEPIMTMOON AVAYVDOPIONG OTOVIOTEP®Y 0poTut®V Salmonella, ov omoiol mapovsidlovv
KATOIEG 10101TEPOTNTESG, OMMWG GLVEPT 6TV Ttapovoo peérr. Iapd To yeyovdg 6Tt avtol
01 0pdTLTIOL Eival TOAD GTLAVIOL 1] eV AMAVTMOVTOL KAOOAOD 68 AOIUMEELS TOL AVOPOTOL 1)
Tov (Oov, Ba TPETEL VU O1EPELVDOVTAL, DGTE Ol EMONUOAOYIKEC EMATMOGCEL, TOVG VO
umopoLy va, a&loAoynBovy puéca otov ypdvo. 'Etct, o1 uébodot karrépyelag pmopel va
OVOKTOUV GUYKEKPIUEVOLG opotumovg Salmonella smiiextikd, yeyovog mov odnyel ot
UEPOANTTIKY  a&loAOYNoN NG amoddce®C TOvg, 1 omoia yivetoaw pe Pdon tov

EMKPOUTESTEPO OPOTLTO €vOG Ogdouévou Octypuatog (Rostagno et al. 2005). Omwg
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Swpaivetor  am6 tov  Ilivaxka 3.11, ovvolkd evvéa (15,2%) ek tov 59
opotavtomombéviav oterexywv Salmonella omnd oeayw yolpwv Ba umopovoav va
«aBovV», av Oev elyav QUPUOCTEL OAEG OVTEG O1 PLOYNUIKEC OOKIUAGTEC.

Ao ™V QAAN pepld, pmopel va yivel evkoia clOyyvon tov Salmonella spp. pe
Gram-gpwTiké oteréym €dwv, omwg ta E. coli, Citrobacter freundii, Trabulsiella
guamensis xov Klebsiella ozanae, Moywm G Ploynuikng GLUTEPIPOPES Kol NG
(QOIWVOTVUTIIKNG  EUQAVIONG TOV TEAELTAIOV oTa.  UECH  TOL  YPNOUOTOM OnKay
(Evangelopoulou et al. 2015b).

O1 ovoTép® TOPATNPNCE VLTOOEIKVOOLV TN ONUOGIN KATOGTOAMG T®V
AVTOYOVICTIK®OV POKTNPimV 6TO apyiko Selypa, TpAyua oL 8o EXLTPEYEL TV AOENOT| TOV
emumédoL aviyvevong tov Salmonella spp. oxkdéun kol omnd 10 KOWE VTOGTPOUOTO.
[Mopdio mov 1 TAPAAANAN YPNON TOAADV EKAEKTIKOV PEC®V e€acpaiilel aliomiota
amOTEAEGUATO, OVEAVEL OLGTLYMG TO EPYACTNPLOKO KOOTOG AVl Oetypa, KaBMG Kal TOV
(QOPTO epyuciog. XVVERTMG, TA SCLUPOTIKE EKAEKTIKA VTOooTpOUaTA EEAKOAOVOOVY Va. gival
OTUOVTIKA, AOY® OPKETOV TAEOVEKTNUATOV TOLG GE OGYECN UE TA YPOUOYOVA, OT®G 1|
OYEGN KOOGTOVC-UMOTEAEGUATIKOTNTAS, 1 EVKOAID ¥pNoNG Kal 1) E0IKEIDMGOT TOV YPNOTHOV
oe autd. BéPata, n ypnon 600 EKAEKTIKOV VTOGTPOUATOV UE OOPOPETIKEC EKAEKTIKEC
Kol O10pOPOTOMTIKES 1010TNTEC, KOOMG KAl 1| EURELPIO TOV EPYACTNPLOKOD TPOSHTIKOV
UTTOPOVV VO, GUVEICQEPOLY GTNV oviyvevon drtumwv otehey®dv Salmonella, o6nwg tov
MKTO(N BETIKOV, T OTOI0L OTIC TEPLGGOTEPEC MEPMTMGELS «YAVOVTULY GTA UPYIK( 6TAdIN
uikpofroroyikng eétacng. MoAovOTL 1| TPUKTIKY aUT OV UTOPEL Vo, dkoorloynOel yio
OKOTOUG EMTHPNONG, ActTovpyel €dv 0 otdOY0G €ivol vo peyistomombel n dvvordmra
aviyvevong tov onuavtik®v {mwovocoydvev oteheydv (Carrique-Mas & Davies 2008).
Avoueipora, omorrodvron Tepattépm peAéteg alloAdynong TG PUIVOTUTIKNG EUPEVIoNG
TEPIEGOTEPMY 0poTUTI®V Salmonella ce oteped VIOGTPOUATA, DGTE VA YIVEL EKTIUNGN

KOl TOV TPOEUTAOVTICTIKOV UEBOOMV.
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4.5.2  Salmonella spp. Aaxtoln Ostind,

Evouwgépov mapovotdlovv ta Aaktoln Betikd oteréym tov yévoug Salmonella, to,
omoia ota, vrootpoduate, XLD, BG kot SS powdlovv gaworvmikd (ITivokag 3.10) pe
Escherichia coli. H {bumon ¢ Aaxtdlng ypnowonoteitar g Packn Proynuikn dokun
dwpoponoinong g Salmonella and dhia evtepoPaktnpilaxd. Hon arnd 1o 1887, frav
yvowoto ott M E. coli opdver ) hoktoln, evd m Salmonella oy Q¢ ek tovTOUL, T
TEPIGGOTEPU EKAEKTIKG, VITOSTPOUATO, TTOV YPTCIUOTOLOVVTIOL CTUEPT, Y10 TV ATOUOVOGT
¢ Salmonella, omwg ta XLD, SS ka1 BG, mepiéyovv Aaxtoln. Qotodco, £xel avapepbel
TPV TOAAEG Oekaetieg 0Tl éva Wkpd mocootd (mepimov 1%) twv Salmonella spp.
Copdvouv tn Aaxtdln (Ewing 1986). Oumg, n TpayUoTikny cuyvotnTa EUQAVIONG TOV
hktoln Betikdv (lac +) oteheydv elval AyvooTr, 0QOL OLUPEDYOVY GTA, TEPIGCOTEPA
gpyaotnpla ™G apykng amopovoong (Falcao et al. 1975). Ot npdTeg avapopég Vmapéng
lac + caiuoverrdv, cvumepthappavopévov oteiey®@v tov opotvmov Typhimurium,
Eywvav oT1g apyég Tov eikootov aibva (Rokey & Mecca 1972, Blackburn & Ellis 1973,
Johnston & Jones 1976). 'Extote, elvar mpoeavég OtL mpémel va, avayvopiletal n
TOPOLGIO TOVE GTOVG TANBLGUOVE TV DoV, 010t emnpedlel To TocooTd uoAVVenS. Ta
TapoyOyKd (O EEVIGTEC 0mOTEAODY SUVNTIKO TPOPILOYEVEG TPOPAN LA Y10, TNV VYEIX TOL
KOTOVOA®TY KOl TO PAYHOTIKG emimedo HOAVVONG Toug emnpedlovv TIC amopiceELg
EAEYYOL TOV TOBOYSVOL.

Kdanoteg and T1¢ amoikieg mov e€etdomkay ot O1epedvnon Hag, 6ev NTav TPOg
EMAOYN KOTA TN S1001KAGIo O1yVOGTIKNG POLTIVAG Yo TOV EAEYYO EVIEPOTUOOYOVOV,
eMELdN OVTEG Ol OMOIKIEG OEV O10POPOTOIOVVTO GTA UPYIKE VTOGTPMUATA, OO TIG TUTIKES
lact+ E. coli. B&Bara, av elyav karlepynbei oe TSI Bo pmopovsav va Bewpnbodv o
«OmomTer», Lovo Aoym ¢ mapaymyng HaS. T'vepilovtag, oume, 0Tt kol Kdmola oteAéyn
E. coli mapayovv HyS (Darland & Davies 1974), vrdpyet wdAt 1 mBavotnTo un ETA0YNG
toug. Oumg, avtd Ta POYNUIKOG «omokAvovTo» oTeA&yn emnpedlovy To TOGOoTA
UOALVGNG oV eV ATOUOVAOVOVTOL EXITVYAOC 1] OV TOVTOTO0VVTOL 6mwotd. Emeon oe, dia
TO VTOGTPOUOTA TTOV ¥PCUOTOIOVVTOL 6TV aviyvevor tov Salmonella spp. mepiéyovv
hoktoln, uovn n mopaymyn HaS oto TSI npénet va, Aapfdvetor og vmomtn Evoeiln.

Yevdde apvnTIKG amoTeAEGUAT UTOPEL EMIONC VA TPOKVYOLV, OTOV 1| OpAGCT TV

lac + coApoveAAdv cuyyéetan amd v avdmtuén dAlov Baxtnpiov, onwg ta Klebsiella
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SPP, TOL GLUVLTIAPYOVY GE KMVIK(G OEIYUOTO KOl EPOVY TO OTEPOVIO TG AAKTOLNG GE Eva
moouidlo M oto ypoudcopa (MacDonald & Riley 1983, Patrick et al. 2000),
eupavilopeva gawvotumikdg ¢ lac + caipovérrec. H axpiig yvoon tov Bloynuikdy
VoM TOV oteley®v T0V Yévoug Salmonella mov ({uudvouv ™ AoKTO(N emtpémel
CUUTANPMOOT TV YPTCIUOTOIOVUEV®Y, HEXPL CNUEPO, OlYVOOSTIKOV CYNUAT®OV UE
TPOGHETEC QOKIUEG, O OTOIEG EMTPETOLY TN Olapopomoinen tovg amd ta. dAre lac + péin

¢ owkoyévelag TV Enterobacteriaceae.

4.5.3 O polog tov H,S oty amouovwon Salmonella spp. oro ta (oo

H wovomro tov pkpoopyovicudv vo mapayovv HoS amotelel onuavrikd
kprenpro taévéunong tng owoyévelng Tov Enterobacteriaceae, pe ta Citrobacter spp.,
Proteus spp. xou Salmonella spp. vo Bswpodviar ta kvpla yévn mov mapdyovy HpS. To
HaS eivar évo mohd 10éKd otoryelo Yo To KOTTOpa TV ONAUCTIKGOV Kot iomng, fonbdet Ta
Baxkmpla TOL TO TOEPAYOLV VO OTOIKOUV 1 VO KOTUGTPEQPOLV 16TOVG, Ttailovtog &Tot
ONUAVTIKO POAO OTNV aVOTTUEN TG YOOTPEVIEPITIONS KOl TNG EAKMTIKNG KOAITIONS
(Barret & Clarck 1987, Levitt et al. 1999). H to&ikdémra tov HaS yia ta kOTTapo tov
OnAaoTiK®V elval cuykpioun pe ovtn ™G kvavidivng, otov n LDS50 mpocdiopileran
ypnowonowbvtag Tpoktikd. Ilepimov 10 97,7% twv opotbnwv Salmonella spp., extdg
am6 Tovg Choleraesuis kot Typhi, mopdyovv HoS (Ewing 1986). AndAgio TG tKavotnTog
mapoyoyne HaS moapatnpeiton oe mepiParioviikd oteréyn Salmonella spp. to omoia
apokvmTovy, moavag, ond petoirdéerc (Lannigan & Hussain 1993, Sasahara et al.
1997). M. GAAN mOavOTNTe. OpVNTIKOL ELVPNUATOS &ivarl 1 €£OVOETEPMOT] TOL
mapoyouevov HpS amd oééa mov mopdyovror koatd 1t Owdpkew tng COumong tomv
COKYGP®Y 6TA EVPEMC YPNOILOTOIoVpEVE VtooTphpota. Kdmowot o epevvntéc (Clarke
1953, Barret & Clarck 1987, Rambach 1990) vrootpilovv 6Tt 1£T010, GTEAEYN ATOKTOVV
NV KovOTNTO TOpaywyng evOhumv ehéyyov Tov puduod mapaymyng HyS. To tehevtaio
EVIGYVETOL KOl G0 EVPNUATA TTOV OElYVOLV OTL G KAMOIEG TEPUTTMOOCELS M IKAVOTNTO,
mapoyoyng HaS eoaptdron and mhacuido (Orskov I & Orskov F 1973, Burkardt et al.
1978, Magalhies & Veras 1977, Lautrop et al. 1979), tov omoiov 1 @von doeépetl omd

OTEAEYOG OE GTEAEYOG.
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Me yvdon 1oV avotépm, otV TopoLoeo UEAETN £&ylve MO TPOOTADEL
depgvvmong g emidpacng drAhmv Pokmpiov oty ékepacn ¢ mapoayoyng HaS.
Anhodn Eyve Otepedvnon ¢ mOBavOTNTAC N SLVOTOPEN UE GAAX eviepoPaKTnplo, Vo,
emnpedlel T QUIVOTLTIKY EWKOVO, TMV GOAUOVEAADV OTA EKAEKTIKO VTOCTPOUOTO.
Aoxpdomkay wévte (5) otehéym caipuoveAAdV AokTO(n Betikdv o cuvumapén pe tpia
(3) E. coli, mov ntav HaS apvntikd otov karhepynonkayv pepovouéva ota XLD kot SS.
Ta H,S apwmrtikd oteréyn Salmonella ko E. coli Bpébnie ott mapnyayav HoS otav
cuyKaAMepYNONKaY pe TUIKQ oteAéyn Salmonella, mov yopaxmpiloviav and &viovn
mapoyoyn HaS (ITivaxog 3.10). Avtd 10 gbpnua Ociyvel Tig mBaveC actoyieg oV
avayvmpion Taboyovov opotimwv Salmonella spp. ue faon 1o kpumpio mapaywyng HaS,
aAAG Ko v avénomn g maboyévelag tov 10iov 1 dAA®Y eviepofakTnpioiny AOY®

GUVEPYELNG.
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Ye moArég ywpeg ™G EE &youv epopupooctel ebvikd cvotiuata €AEYYOL TOV
CUAUOVEAADGE®V TOV {O®OV, TPOKEWEVOL Vo TpooTatevdel o Katavaiwntc. H emitnpnon
tov Salmonella spp. oe 6ha 10 O10QPOPETIKE GTAOWNL TNG TPOPIKNG CALGIdAS (oTNnV
EKTPOOPT, 6TO cayeio, Katd v enelepyacio Kot TOANGT) GUVIGTA CNUAVTIKO GTOLXELD
SlepeuyNONC NG EMONUIOAOYING TOV TPOPULOYEVHOV GOAULOVEAMDGEMY, OTUPUITNTO Y10,
TNV aVATTLEN KO EQUPUOYT OTTOTEAEGHUUTIKOV GTPATIYIKMV EAEYYOL TOL TaHOYOVOV, KOl
elvar otevd ouvvoedeuévn pe v egapuoyn afidmiotmv ueboddmv  £PYQSTNPIOKNG
OTOLOVMOTG, AVAYVAOPIOTG KAl TOVTOTOINGNG.

H napotoa perétn £6eiée ot

1. Ot voxMviké poAvcuévol yoipotl emPePaidvovial o¢ opeic udévo petd
uikpoProroyikn e€étaom OsyudT®mv TOAAATAMY onueimv Tov o@dyov. Avti 1
uebodoroyia Olepebivnong 0ev eQUPUOLETOL CLUCTNUATIKA, VA Ogv E£XEL OLOEMOTE
epapuootel otnv EAAGS0. Amotédeoua TG eQapUoyng ¢ €lval v amopovemdel oty
TapoLGo dlEPELYNON Evag UEYOAOC oplOudc opoTHTMYV, SNUOVTIKGOV Yo T Anuocia
Yyela, emPefardvovtag Tov yoipo ®¢ onUavTIKN TNy LOAVVGNC TOL ovBpdmov. Metalhd
AUTOV OVAYVOPIGTIKOY SNUAVTIKE (mOVOTIKE 6TEAEYM, OTMG LOVOPAGIKG, GTEAEYT TG S.
Typhimurium, xaf®¢ kKol GAAX 7TOL OVAKOLV GE OMOVIOTEPO VTOEION TOV YEVOUG
Salmonella, to. onoio, mBovov vo eehybovv ce maboydva, TOv YOIPOV, GTOTEAMVTOG
TEMKA KIvOLuvo Y10 Toug KatavaAwmTég. Ot opdtumor Salmonella spp., mov epUEVOLY 6TOVG
16TOVG QLTAV TOV YOIP®V TOLE KABIGTOVY TNYN LoAvveNg dAA®mY (O®OV, TOV GEAYIOV Kal
Tov  TePPAAAOVTOC TOL ogayeiov, pe KATOANEN TOV  KATOVOAMTY. AvLTd  TO
EMONUIOAOYIKG, YEYOVOTO €lval T 10100 TOGO Y10 TOLG ELPVTEPO. SLUOESOUEVOVS OGO KOl
YU TOUG AYOTEPO QMAVIMUEVOLG OpoTLTOLE. EmumAéov, o TpOMOG GLAAOYNG TV
delyudtov Kol To GUVOMKG omoteAécpota €0eiéav OTt 1 Odikacio cQayng oOev
OTOTEAOVGE GNUOVTIKY TNYN OlUGTOVPOVUEVNC HOAVVONG TOV GPAYIoL, ONAOT OTL O
Kivduvog Yoo TOV KaTavoA®T TPoépyetal amd Tto 100 1o (Mo TOov @épel TOV
HUUKPOOPYOVIGHO GE KATO10 16T TOV.

2. To vroeidog Salmonella enterica subsp. arizonae, to omolo oyetiletal kvpimg
ue ta, yoypodouo (O, avapEPETAL Yo TPAOTN Popd OTL amopoveveTal amd yoipovg. To
ghpNuUa ONAMVEL TN SLVOUIKTY TNG TPOSAPUOGTIKOTNTAS TOV GLYKEKPIUEVOL VTOEIOOVE, TO

omoi0 KAT® amd eKAEKTIKN TiEoT EmMAOYNG UTOPEL va TPOGapLOGTEL GE Evay VEO EevioTn,
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OmmG €lvar 0 yolpog, HE ONUAVIIKEC upaKpompobeoueg emumtooel;. Mia Tétow
TPOGUPLOYY KAOIGTA TOV Y01p0 Kol TO KPEUS TOL TBav TNy LOALVGNC TOL avVOPOTOL,
dtvovtog vVEEC TPOOTTIKEG EPEVYNGNG TG GLYYEVELNS CTAVIOV VITOEWOMY KAl OPOTHTOV,
OmWE TOL VIOEIdOVG S. arizonae, pe TIC AOOEELS avBpOTOV Kot {O®V.

3. H derypoatornyio moriamAonv onueiov avédelée ) oAndoxo KOGTN MG GNUELD
evtomiool opotinwv Salmonella spp. onuovtikdv yio ™ Anuocia Yyeia, onmg tvor ot
uovogactkot tomotr tov opotbmov Typhimurium. H mapovsio Salmonella spp. ot
YOANOOYO KUGTI TOL XOIpov, av Kot 0V &YEl avopepBel TPoNyoLUEVDS, TV KAO1GTA
oNUAVTIKO TTapdyovta Kivohvou yio T Anuoocta Yyela. Xuvenmg, epioTatal 1 Tposoyy|
ATOPUYNG EMUOAVVGNG TOV COAYI®OV KATH TN SadKAGIo TOV EKCTAAYYVIGUOU Oyl udvo
MOY® TNG aKOVGO10G SIUTPTONG TV EVIEPMV, AAAG KO TNG KOANOOXOV KVGTNC.

4. H dokonn ypnon avtiPlotik®@v otny ekTpon yoipov otnv EAAGSa gaivetal 6Tt
elval vag oMUOVTIKOG TOPAyovVTaS TG ERPAVIONG UEYOAMY TOCOGTAOV UVOEKTIKOTNTOS
TOV OTOUOVOPEVTMV OTEAEYDV GE KOWEG, OAAG «YYNANG ZnUovTiKOTnToS Yoo TNV
AvBpomvn Yyelo Avriyukpoflokég Ovoiegy. H avtifroavroyn mov mapornpnonke
KATUOEIKVOEL GOQME TN OLVOUIKY €EEMEN NG OMAVINGNG TOV UIKPOOPYUVIGUDY GTO
exOpk6 mepifdrrov tov aviifrotikdv. To mopaymyikd (Oa, omoTeEAOVV GNUAVTIKY
de€apevn ovTIBloavOekTIKOY OTEAEYMV, 7OV EMMPEALOLY TNV TUPAYWOYY], CAAL Kol
AmOTEAOVV TN YEG LOALVGNC TOL avOpOTTOL. Zuvendc, ot EAAnveg mapaywyol opeilovy va,
aAAGEOLY TN OLUYEIPIOTIKY| TAKTIKY TOV (O®V TOVE, OOTE Vo UEIMOODY Ol gvogyOUEVOL
kivduvolr. Metalb tov mboavov mpoceyyicemy etvat kot 1 xpnon abépimv erainy Yo, v
avTWETOMION 1N 7wPdANyM g uokvvong amd Salmonella spp. H olOykpion g
avTykpoPlokng  Opdiong  aBépliov  Elaimv KOl gVPEMC  XPTCIUOTOLOVUEV®VY
AVTYWIKPOPLOKOV OVGIHV ATOKGAVYE OTL TO, TPATA EYOLV KAAVTEPT OPAoT] GTOV EAEYYO
TV Taboyovev oTehey®dv in vifro, dpo B0 UmTOpovGAV VO ¥PNGLULOTOBoLY GtV
TPOANYN TG LOAVVENC, oV BEATIGTOTOMBOVV 01 TPOTOL YOPTYNONG TOVC.

5. H mapovoia dtvnwmv oteheydv Salmonella, 6mmg tmv Aaxtodln BeTikdv 1 GAA®V
Evtepofaxtnplokav mov potdlovy ue ta Salmonella spp. 6tv KOAMEPYELN, GUVTEAAOLY
oTN Uelmon ¢ £101KOTNTAC Kot evaictnoiag Tov ypnoorotovpevov ISO 6579:2002, av

EPUPUOOTEL, YOPIC TapekKAicelS. AToTéAecua elval 1 LEIWOT TOV TOCOGTOV HLOALVONG
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KOl 1 U1 OmopdvemGcT] GTEVIDY OpOTUTIMY TTOL LOADVOLY TOLG YOipove katl Bu TPEmEL Vo
BewpoivTaL «VEO-aVaOVOUEVODY OGOV apopd T Anuodcio Yyeia.

6. Zmv mapoboo UEAETN ypnolwomombnke peydAog oplOudC  EKAEKTIKGDV
SPOPOTOMTIKAOV UEG®Y Y10 Vo, BEATIOOEL 1 €101KOTNTO KOl 1] ELOIGONGIO TOV UECHV
dwpoponoinong twv Salmonella spp., 61611 dSomoTd®ONKE 1 AvAYK! S10POPOTOINGNE TOV
mafoydvou amd GAla YEVN NG okoyévelog Twv Enterobacteriaceae, onwg to Citrobacter
Spp., ME TO OTola, TAPOVGIALOVY KOWE PloynuiKd Kol opkeTd ovTlyoviKd ototyeia. Ouwmg,
N emAoyn avty €ival ¥povo- Kol KootoPfopo Yo To. SlayVOCTIKG epyactnpla. Apd,
emPdrreTon  PEATIOTONOMOT TOV EVAPUOVICUEV®OY TPOTLRIOV UEBOOWMV KUAAMEPYELNG.
Me 10 ISO 6579:2002 (Annex D) ot gpguvnrikéc HeAETEC O1epelivnong TOL TABOYOVOL Kol
ot kavovicpot g EE éyouv éva onmueio exkivinong vy tnv evapuovion Tov
amotehecpudTmVv oe Oheg Tig xwpeg ¢ EE, duwg ypeidleton mepiocotepn 60VAELd Yia TNV
EMKVPWOOT TOV OTOTEAECUATOV OlEPEVVNONG TOV GOAULOVEAAMDGE®Y OTO, EMUEPOVG
gpyaotnpwa TG EE.

7. Ov vrdpyovoes Poakmnploloyikée péBodol yoo 10 SNUOVTIKO TaBoydvo
Salmonella npénetl vo cuvoLALovVTaL LE VEEC LOPIOKEG TEYVIKES TTOL UTOPOVV VO, TAPAYOLV
QOTEAEGUATO 7O YPNYOPO M 7O amoterecpatik@. H viobBémon avtdv tov vémv
uebodohOYIOV amd TO, GUVIOT TPOYPAUUATA, EAEYYOV GTO. EPYOCTNPLN. TAPAKOAOLONGNG
tov (wovocwv mtpénel va Paciletal o évav copPiacud petaév avénuévng evaictneciog
Kol ToyOTNTOG, EVKOMOG YPNOoNG KOl OWKOVOUIKNG EVYEPELNG, KAODC Kol oty éviaén
OKOUN KOl OPICUEVOV «EEMTIKOVY opothrwv Salmonella otv oudda-ctodHR0 TOV
LUK POOPYOVIGUOV.

8. IMoupdho mov kot ot Poktnploroyikéc péEBodOL eivor TOALTMES Y10, TN
SloPAMON TGV TPOPIU®Y, ¢ LETPO Ttapovsiag T Salmonella ce eninedo exTpoEnc, ot
OPOAOYIKEG HEBODOL UTOpovY Vo BempnBovY €LOIGONTEC Kol TPAKTIKEC Y10, GTOYXEVUEVT
detyparornyia, mopéufacn kot eQapuoyn opbav OdIKACIOV KATO TN oPayr. XTnV
napovca depevbvnon 1 ook g ELISA &6eiée 611 1 evaisOncia g yia Tipég cut-off
10, 20 ko 40% "rav 65,11%, 46,51% ka1 30,23% avtictouyo, eved 1 €101KOTNTA TG HTOV
43,75%, 66,25% war 85%. Xvvem®dG, 1 OPOAOYIKY| EmITNPNON NG MOALVONG e
Salmonella Tov eAAVIKGOV EKTPOQ®OVY YOipov B umopovce va, ypMcIorombel yio v

aviyvevon exTpPoe®Y LYMNAOD Kivovvov, Ponbdviag tovg mapaywyove va, emrééovy Ta
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KATOAANAOTEPO, UETPA EAEYXOL V1M TN UEIMGN TOL KWWOVVOL KOl TNV EQOPUOYT TOV
Evponraikov Kovovioumv. Mo ELISA  zwpocapuocpévn o1oug  opothmovg Tov
emkpotovy otv EAAGSo, ot omoiot 6o kabopiotovv petd omd  EMONUIOAOYIKES
depevvncelg, Ba pumopovoe va elvar £va, ypnotuo epyaieio oty Ty cut off OD 40% mov
EMTPENEL TNV EKTIUNGN TNG OMOTEASGUATIKOTNTOG TOV HETP®V TPOAMYNG Kot EAEYYOL
oV mpwtoyevn mopaymyn. Edwotepa, n ELISA 6a uropovse va ypnotponombet, kat’
apynyv, oTN UEIMGN TNG SLYVOTNTAS TOV OPODETIKMV YOIPOUNTEPMOV GE EMIMEOO EKTPOPNG,
EVD 0 OPOAOYIKOC EXeyy0oC KOl oe eminedo o@oayeiov Ba pumopovoe vo. GLGYETIGEL TNV
TPOEAEVGT TV OPODETIKDOV YOIP®V LE TIC OVTIGTOLYEC YOLPOUNTEPEC.

9. Ta amoteléopata TG TAPOVSAUC OLEPELVNONG, UECH TMV UTOUOVAOGE®Y TOV
TaBoYOVOL, AmOTEAOVV amOdelln HOAVVONG TOV EKTPOPDOV UE TOAAOVG OPOTLTOVC,
amodESEYUEVO, CNUAVTIKOVG OTN UOALVGN TOV KATOVOAMTOV, OAAG KOl GTOVIOTEPOLS
7ov glvar ev duvapuel onuavtikot. Kobiotatol, ETOUEVOC, ETITOKTIKN 1 EQUPUOYN UETP®V
EAEYYOL NG GOAMLOVEAL®GNC TOV Yoipov otnv EAAGSa. Avtd umopet va, emttevydel pe
oLVEYN ETUINPNON TNG CLYVOTNTOG EUPAVICNG OpofeTKOTNTOC TOL TaHOYOVOL OTIg
EMMVIKEG YOlPOTPOPIKEG UOVAOEG, OAAL KOl UE TNV TPOCTAOEW OTOUOVOGNG TOL
Tafoydvov Oyl udvo amd To. KOmMPOvVO, CAAL Kol amd 16TOUC GTOLC Omoiovg Oeiyvel
TPOTIGUO.

10. Zvvictoton m dueon ocvotoon €0VIKOD TPOYPAUUOTOC SEPELNGNG TMV
TPAYUOTIKOV TOGOGTMOV UOALVONG TOV SOAYIOV UETA 0md OEIyUATOANYI0, TOAAATAGDY
onuel®V Kol 1 cOYKplon TOV amoterecudtov pe eumopikés ELISA, dote va Ppebel o
KATOUAANAOTEPOG TPOTOG EMTNPNONG TOV GUAUOVEAADGENDY GTIG EAAMVIKES YOLPOTPOPIKEG

LOVAOEC.
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