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EYXAPIEZTIEX
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dwrpPne. Emiong 6o ndeska vo evyapiotiow tov k. KKopud xor v «
E. Avtovomohiov yia tnv fonbeia Toug katd TV epeuvnTikn oladikacio. EmumAiéoy Oa
NBsha va evyapromom v E.NwovAn yo v Pondeia ¢ oto melpapa Kot yio Tig
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CLUTAPAGTOGCT] TTOV LoV £SE1EAV GTO ¥POVIKO O1ACTNA TOV GTOVOMY LOV.
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NEPIAHYH

To pikpofiopa Tov eviépov TV YBHOV GLUPGAAEL 6TV TEYN Kol UTOpEl va,
EMNPEAGEL TO. O1TPOPN, TNV OVATTLED, TNV AVOTUPAYMYY], T GUVOAIKT) OUVOUIKT TOL
TANBvouoh Kot TV eumdPela Tov yapidy. Q¢ ek TOLTOV, OLTH 1 HKPOPLUKY|
KOWOTNT, €tval 10104TEPE, OMUAVTIKY] Y100 TNV TPOAKTIKY NG LOaToKoAAEpyewng. Ot
apodopateg efeMéelc oTov TOUEN TV TEXVOAOYIDV TNG aAAnAovLyong tov DNA
E0MGOV TNV SuVaTOTNTO Y1 ELPVTEPT] KOTOVONOY| TOV TOAVTAOK®V LKPOPoKOV
KOWOTHTMV OV GUVOEOVTAL UE S1APOPa EVOITHUATA. AVTEC O1 TPOSPOTEC EEMEEIC
EYOuv OIEVPUVEL OLGIACTIKG TN YvOGN Kol Yoo Tr Pokmmploxn Kowotnte GTo
YOOTPEVIEPIKO GUOTNUA  JpoOp®Y  €0MV Yo TNV KoTtavonon TOV TOKIA®Y
TOPOYOVIOV TOPAYOVIMV OV EMNPEALOVY TOV EEVIOTYN, GULUTEPIAAUPAVOUEVOL TOV
dwkvudvoeny NG Bepuokpaciog, aAATOTNTOGC, avamTTLEINKOL  oTOdiov, TNV
(QULOIOAOYIOL TTEYNG KOl TN OTPATNYIKN GiTiong. XtV Mopovcd TTLYKY STpiPn
mpocoopiotnke 1 POKTNPOK TOKIAOTNTO TOV YUCGTPEVIEPIKOD GULOTNUATOG
EKTPEPOUEVOV aTON®V TEcTpoPag(Oncorhynchus mykiss) 3 ®pec HeETA OomO &va
YELUA. XTO OMOTEAEGUOTO LOG OV TTOPATNPNONKAV CTATIOTIKGE CNUAVTIKEG J1OPOPES
uetalh TV SPOPETIKOV UeTa)EPicE®mY o KABe dpa. detypatonyiag. Xmmv h=0
napomnpninkov kowd 13 OTUs (Operational Taxonomic Units) Kot o1 TPEIS
EMOVOAMYIOTNTEG. TNV TPOTN EXAVOAYMUOTNTA povadikd nrov 22 OTUs, oty
devtepn 12 ko oty tpitn 24 OTUs. 'Enctta omd tpeig dpeg PLETA TO YEVUQ OV EYIVE
detyparonyia kowwd OTUs kot yio TI§ TPELS EXAVIANYILOTTEG NTaY HOVO 5, evd
oV Tp®O T enavaiyipudmra 10 OTUSs frav povadikd. Xty de0tepn LOVASTKA NTaV
22 OTUs kot oty tpitn enavaiyipnomra povadikd OTU frav povo éva. H mapotoa
TTUYI0KT TOPOVGINGE VEN QTOTEAECUATO GTOV TOUED TNG PLGIOAOYING Bpéyme TV
YopIOY KOl TPOAYEL TNV  EMCTNUOVIKY] UEAAOVTIKY] EPELVA GYETIKA UE TO

YOOTPEVTEPIKO GLUOTNHO TOV 1YBV®V



ABSTRACT

The fish gut microbiome helps digestion and can affect nutrition and growth of
fish. Therefore, the gut microbial community is important for aquaculture. Recent
developments in molecular techniques gave the opportunity for a wider understanding
of the complex gut bacterial communities associated with different species. This
Thesis examined the changes of the gut bacterial communities of the rainbow trout
(Oncorhynchus mykiss) following a single meal, 3h after feeding. The fish were fasted
for 24h and a group was used as the pre-feeding group (Oh group) and the remaining
were fed and at 3h after feeding a group was used (3h group). A total of 90 bacterial
operational taxonomic units Operational Taxonomic Units, (OTUs) were revealed.
The results showed that a single meal could cause a shift in dominant OTUs at the gut
of the fish. Further research on fish gut microbiome is needed to advance our

knowledge on these issues.



1.LEIZAT'QI'H
1.1.Bwoloyia kon yeviKa 6ToLYEl0 SKTPOPI|S 1PLOILOVGAS TEGTPOPUS

1.1.1 Zvetnpotiky Katataén

Owoyéveln : Salmonidae

I'évog : Oncorhynchus

Eidog : Oncorhynchus mykiss (Walbaum 1792)

Kowd ovopa : Ip16ilovca mETPOPa, GUEPTKAVIKN TESTPOP,

1.1.2 Mop@oroyia

H 1p16ilovca néotpoga eivor Tumikd yapt Tov ecotepikdv vodrmv (Edsall et
al., 1991). Xopakmmpiletor and emiunkeg copo, Kot 1 ovoAoyioc, OMKOD HUNKOLE Kot
VYoLg odpatog etvar cuvnBwe 5:. To chpa ¢ tvor o TAATL ard EKEIVO NG KOG
néotpoag (Phtg, 2003). To kepdi ¢ elvar pikpd oe Gyéon Ue to péyebog g,
aAAG umopel v ToKiAel pe TO0 6TA010 ®POTNTOG Kol To @UAAD. Ta Bpdyyia ¢
amotehovvrol ond  16-22 Bpoayyidkavieg oto mpdTo Ppayylakd 1o (Neopitov,
1997). O axtiveg towv mrepuyiov Oev petaPdrrovrar petald towv mowiaov. To
payraio Trepvylo €xet 14-15 axtiveg, ta Bwpakucd 13-14, 1o ovpaio 11, Ta KotMoKd
12-14 ol opBuds tov omovoLAmv  kvpaiveton oe 61-62  (Billard, 1985,
[Ta6y0¢,2002). H avdmtuén tng etvar oxetikd ypnyopn €pOGOV TPEPETAL UE CMOTN
Sdwrpogn. Tov TpdTo YPOVO TO UNKOC TNG PTAVEL KATM 0md GLVONKEG EKTPOPNC TA
10-15 cm, ev®d otn yopa pag eraver to 17-22 cm. To péco unkog g otn euon eival

25-35 cm pe péyroto ta 70 cm (Neogvtov, 1997).

1.1.3. Xpopatiopdg
To ypoupa g poifovoag méotpoag mowkirel, (Ildoyog, 2002). Etvau éva
YapL He AapmEPOVE Katl dpBovoug ypouaTicpols. O ¥p®UATIGUOS TOL GTNV pajloio
TEPLOYN EIVAL GKOVPOG KLAVOTPAGIVOG. XT0, TAEVPE TOV Yop1lov S1oKpivovTal £VTovol
pol amoypmdoelg o1 omoieg oynuatilovv pio Awpida 1 omoio VIGPYEL KATO UNKOG KGOE
TAELPAG omd TO KEQPAAL puéypt TNV oLpa (Neogvtov, 1997). H p1dilovoa avth Ampida

yivetor evtovotepn v mepiodo ¢ ovamopaymyns . H kotmoxkn meployn eival



QOTEWOTEPN Kot GLVIIOMG aonuévic. Le OA0 TO UNKOG TOU GOUATOG TOL WOPlol

VIGPYOVV GKOVPES Havpes kNAdeg (Ewova 1).

Ewéva 1:Ipidiovca néotpoa [Oncorhynchis mykiss, (Walbaum 1972)]
(fishbase.org)

1.1.4 Owoloyia
H 1p16ifovca néstpopa eivar Wapt ECOTEPIKOV VIATMV [E HEYUAES OMUITIGELS
ot 0£uyovo Kot kKaMic mototnTog vepd(7-8mg/l™) av ko propel vo TpocapuocTel Kot
oe vouruvpa vepd(fishbase.org: INamovtcoyrov, 2008, IMacyog, 2002). To evpog
Bepuokpacidv 610 omoio Exel v wavotnto vo enPidoet eivar 3-18°C. Eyetikég
EPELVEG MOV €YOUV YIVEL OVOQEPOLV OTL TO 100VIKO €VPOC BEPUOKPOCIDY 7OV
ywoewletar vy owoty avimruén eivon amd  10°C  éwg  17°C(Pmtg,2003:
IMomovtsoyiov 2008).
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1.1.5 T'eaypaguki Katavopn
H p16ilovca néotpoga eivar Eva avtoybovo eldog 6Ta ecmTEPIKA VOOTA GTNV
nepoyn tov Epnvikov kat oto Bopeto tunua e Apgpikng omd v AAJoKo EmG Kot
10 Me&wo (Ewovo 2)(Khaovddrog 2012). To cuykekpiuévo €idog HeTa@épBnke omd
mv Bopew Apepikn otnv Evpdnn ota 1A tov 19°7 aidva kot Tpocoapuoctnke
£0KOAOL OOV KO LETEMEITO, EYKATUGTAONKE Kot vOOKIUET HéYpt Ko onuepa (POTNG
2003).

Ewova 2:T'swypogikn Katavoun mg ipiloveag néstpoqag (Oncorhynchis mykiss)
(fishbase.org)

1.1.6 Extpoi Ipwiloveag écTpogag

H 1p1dilovoa néotpo@a Exel peYOAN 16TOPIQ OTIC VOUTOKUAMEPYEIES KOOMS
emredyOnke N eV ™G avamapaymyn uoig to 1842(Ilacyog 2003). To eidog
Oncorhynchus mykiss €yel peyGheg MPOGUPUOCTIKEG IKAVOTNTEG Kol UmOpel va
ekTpu@el og KAe1oTéG delapevég, o Mot KabnO ¢ Kot o€ BoAacovo vepd [e IKPES
arotdTEG 0KOAOLOMVTAG TNV dTpoPn] TOoL GoAmuovy (ec.europa.eu : KAaovddrog
2012). O pubuodg avamruéng kabopileTor amd To PUOTKOYNUIKE YOPUKTPIOTIKA TOL
vepol KaBMS Kal amd TIG GLVONKES OTIC OMOTEC EKTPEPETOL (.. EVIUTIKEG 1] EKTOTIKEG
ekTpoEc). ExTOq TV MOopumived TOpoUETPOV  ONUOVTIKO pOA0, oToV Pubud
avanrtuéng g réotpoac, mailet kot N mukvomra extpoeng g ([Homovtcodyiov
2008). Tnv tehevtoia dekaetia 1 P1dilovcn TEGTPOPE. EXEL KUTAPEPEL VO EKTPAPEL

OTIG TEPIEGOTEPEG YMOPEG TOL KOGpov( lamwvia, FaAria, Ionavia, Aavia, HITA,kAn)


http://ec.europa.eu/
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OE EVIAVTIKEC EKTPOPEC KOl TTO GUYKEKPIUEVA GE TOUEVTEVIA VOPOGTAGIO, GTO, OTOIN

mapéxetal cuveyng pon vepov(Kiaovddrog 2012).

1.1.7 Awrpoon pwiloveas natetpo@as oto aAgpifdiiov & 6TLS
VOUTOKTAMEPYELES
H oSwrpoen ¢ 1pdiovcag méotpopog yapakmmpiletar kvpiwg omd
apwteiveg, voouTavOpokeg, Al kot Prrapiveg. Oho 10 TOPATAVEO ©TO QUOIKO
TEPIPAAAOV GUVOVIOVIAL  GTOVLEC TEPISCOTEPOVS (MIKOVS OPYUVIGUOVS Ol OToiol
amoTeEAOVV TNV PacikY| dlaite Tov cuykekpiuévou gidovg. TTo cvykekpéva ta, £iom
ta. onoio Ppickovtal oto mepifdiiov avamtuéng g poilovcag méoTpopag eival

S1dpopa. €idN KOPKIVOEIOADV, VEUPA 1YB1A10, KOl TOIKIAIY EVIOUMY KOl VOUPOV.

‘Exovtag ¢ Pdorm 1o cuykekpyéva, €10n Ta omoio TapEYovy GTO €100¢ TIC
OTTOITOVIEVEG OAITHGELS GE EVEPYELD. O1 VOUTOKAAMEPYEIEG avalnNTOUY (MOTPOPEG O1
omoleg Bo. umopovv oe Kabnuepvn Pdon va Tig wovoromcovy. Me v whpodo Twv
YPOVOV 01 1O SIEVPVUEVEG LMOTPOPEC TOV TUPEXOVTUL VAL GITNPESIY VIO TNV LOPPN
SCUUTNKTOV. YTAPYouv O14QOopol TUMOL 1GOPPOTNUEVIC TPOPNG OTO EUTOPIO OF
S1popo  péyebog avaroyo pe TO oTddo avdmTuéng tov &idovg. Terevtain ot
{oOTPOQEC EYOLV O1LPOPOTOMGEL TNV GUVOEST] TOLC Y10 TIG OAQPOPES OVAYKEG
YPNOWoToIOvVTOG ¢ Pdon Oyt uévo 1Buvdievpo CAAL KOl QUTIKNG TPOEAELONG

TPoiovVTo OTWE TO aAevpl amd cdyl Ping,2003).
1.2.0 YaoTPEVTEPLKOS COMVAS TOV YAPLOV

1.2.1 Eweayoy

Aemtopepelc  mePypaPEG NG avOaTOMOG KOl TG  QUGLOAOYIOG  TOL
YOOTPEVIEPIKOD COAMVO TOV WYapidv £xovv KoAvebel oe TAnbdpa avagpophv(Ray &
Ringo,2014). Ta yépio £govv v duvatdTNTO VU TPOSAPUOGOVY TA YUPUKTPICTIKA
TOV YUOTPEVIEPIKOV TOVG GOAVA TOAD YPNYOPQ avAAOYQ UE TI AEITOVPYIKEG TOLC
avdykeg e OAN TV 01dpketa g Cong Tovg. H peyddn mouwiiopopeio kot ta exineda
OPUOVAV KUOME Kol TA, EVOOKPIVY KOTTAPO, TOV TAYKPENTOC EMITPETOLY GTO APt VU
aAAACEL YPYOPO TA YOPUKTNPICTIKA GTOV YOUOTPEVTIEPIKO COANVA Kol GE GAAO
OPYOVIKQ GUGTNUATO, LIE GKOTO TNV TPOGUPUOYN TOVE GTNV ALY TOV TEPIEYOUEVHV

oL cwinva (d1dpopa Bpertikd, pH,KAT.).



12

To Pacd yapaKTNPIGTIKG TNG TEXTIKNG 000V £ival N IKAVOTNTA TNG VO, TETTEL
KOl VO OQOUOIDVEL TO, OPERTIKE GULOTATIKA TOV TPOPIUOY UHECH  Ol10POPOV
UNYOVICUOV UETAPOPAS, OTO, OOUEPIOUATO TOYMUATOS TOV S0QOPOY TUNUATOV

YOGTPEVIEPIKOV TOV GOAN V..

H avoatopio kot 1 QUGI0AOYIC TOL YOGTPEVIEPIKOD COANVA Eivol GNUAVTIKOL
KaBop1oTIKOl TOPdyovTeg yia Tn Onuiovpyio. ¢ wikpoPloxng kowodtnrog. Ta
uikpoPlo. mov  evdokiwovy oto  éviepo elvar emiong wOavoév va cuvoEovTal
aVOTOQEVKTA UE TNV TEYN KoL UE TNV Topaymyn Tov eEnyevav evipumv Kot

Brrapvov mov mopackevdloviat (Ray & Ringo, 2014).
To nenTIKd GHGTNUO TOV GUPKOPAY®OV YBVMOV amoTEAEITAL UTTO:

e To otoua, pe m Pondeta Tov omoiov AauPdvetal 1 TPOYPY Kol TO vEPO OO TOV
160.

e To oyua katl To péyeBog ToV 6TONATOC KAOE 1YOVOC KAOMG Kot 1 HOpPOAOYia,
TOV YEIMOV TOKIAAOVY KUPI®OG avAAOY UE TOV SOTPOPIKS TOVUG TOTO KOl TNV
nBoioyia TG S10TPOPNC TOVG.

e Tov oicopdyo, mov o poérog tov Oev etvon eugovng. Ilpdxerrar yio éva
ELOLAKPITO OPYAVO AOY® TOV VOV TOV Kot Elval TANP®G N v UEPEL paPdoEIdNg
Kol cuomdTon €0eA0VG10. e TOAAOVE 1YBVC 1 S10KPIGT) TOL O1GOPAYOL Ao TOV
QAapLYYO. KOl TOV oTOpHoyo etvor dvokoAn, eéortiog Kupimg TOL GYETIKE HiKpoD
TOL UNKOLC, Oyl OUMG KOl GTT] TCITOVPA.

e Tov otépayo, o omoiog dev vapyel oto AopPikd otddo kot eppavileToan 6To
YPOVIKO SIGOTNUA, TNG UETOUOPPMOONG N LEPIKEG POPEC KaL apyYdTEPA. XE TOAAL
eldn 10 oToudyl €ival amAMC Evag UOKPLS COANVAG, OAAL GTO TEPIGCOTEPT,
capKOPAya €101 pe peKTn dlaito amd Yaplo, KopKIVOEDT Kol CKMOANKEG, TO
GTOUAYL £YEL TN LOPPT] CAKOL.

e  Tov muAwpo, mov TavTiletal pe 10 TEAOG TOL cTopdyov. EAEyyel T diEkevon ¢
EMEEEPYAGUEVIC TPOPNC OO TOV GTOUAYO OTO AETTO EVTEPO KOl OMOTPENEL TNV
TOAVOPOUNGN TG OO TO AERTO EVIEPO GTOV GTOUAYO.

o To mimpikd TVEAL, €lval amo@UGELS TOV AETTOV EVIEPOV, TOL ALEAVOLY TNV
EMPAVELN ATOPPOPTOTG

o To éviepo (mpdobio ,kevTpikd, akpaio Kot TEMKS TUNUa,), GOV OAOKANPOVETAL

1 TEYT KO ATOPPOPN O™ TMV TPOPDV
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e TonMmap, elvar &vag ueyahog adévag Tov 6e OpIopEVE €101 UTopEl Vo PTAGEL TO
20%rtov copoTikoh ToL Pdpovg kol Ppicketon eite whve eite yOpw amd o
otoudyt. H Asrwovpywdmro tov meptrapfavel Ty EKKpion G YOANS, Tnv
amoBNKEVOT) TOL YAVKOYOVOL Kol AAAES BloynkEg Asttovpyleg

o Tnv &0pa, mov amoterel TV KOTAANEN TOL WEMTIKOD cOANVA TOV 1YOL®V

(Neogutov, 1997: TTanovtedyrov, 2008).

1.2.2 Avatopia 10V YOGTPEVTEPLKOD GCOMVA

H doun xol 1o ATOLPYIKE YOPOKTNPIGTIKA TOL YOGTPEVIEPIKOD GOANVA
molkiAovy  avaueca oto €10n Ko @oiveton va toupdlovv oe  po PEYOAn
TOKIAOUOPPIN TPOPIKOV SLVNOEIDOV Kol TEPParlOVTIKGDY cuvinkdv. H doun mov
TENTIKOV COANVO, ETIONC OPEPEL GE KABE €100¢ Yaplov Kol YEVIKO TPocapuoleTal
avaAOYQ UE TNV TPOPN KoL TV TPOPIKY GLVHBELX Tov KdOe yaplo. ‘Ocov agopd trnv
TPOPIKN ouvvnBela, Ta €lon ywpilovror ce Téooeplg Katnyopleg. Zapkoedya,
QuTOQAYyo, TouEdya, ol Opwatoedya. H pdilovca méotpoga etvar  €idog
CUPKOPAYO TOV GTO PLGIKO NG TEPPAALOV TPEPETAL UE LIKPA KAPKIVOELDY, EVTOUQ
KaBhg Ko pe veapd 1Bvdwo. XapakTnpioTiko g £ivatl 6Tt KUVIYAEL TAVTA TV TPOPY|
mg (Podg,2003). H Olagopd yivetor mpoeovig Otav yivel olbykplon Tov
YOPOKTNPICTIKOV TOV YUSTPEVIEPIKOV COAVOV OUTMOV TOL £ivol capKopiywy Ge
OYECN UE LTV TOV £lval PUTOPAY®Y KAODE Kl EXIONG AVTOV TOL ELOOKIUOVY GTA
YAUKG vepd o€ oyéon pe ovtd@v mov {ovv oto oApvpd. Ot PAevvoyovol VUEVEC,
KOAVTTOVV T OVOTYLLOTO, KO TIG E6MTEPIKES O1000VC TOL GOUATOG, OTMG TO GTOUO, TN
uOTN, OTTMOC EMIGNG KL TV TERTIKY, AVATVELGTIKY Kal yevvnTikn 080. O1 fAevvoydvol
VUEVEC EVOL AMOTEAEGUOTIKG, EUTOOI0 KATA TOV UIKPOOPYAVIGUMY 7OV £lval dSuvatov
Vo €16PAAAOVY GTO GOUA, KOl GE GLUVOLOCUO WE T OVTICTOTYA OPYaVA TAPEXOLV TIG
Aewwovpyieg ¢ mEYMG, oopoplluong, ovociag, evOooKpwvig  pubuiong NG
YOOTPEVIEPIKNG 0000 KOl GLUSTNUIKGOV Aswtovpyidv, kot v edhewym ¢

TEPIPAALOVTIKNG LOAVVONG KOl TOEIKMV UETUAPOAITOV .

1.2.3 Zropa & npoéc0o £vrepo
Y7rdpyovv 6vo Pactkég opddes Wapidv mov cuvimg dtaxkpivovtol oty Pdon
™G VIapENg M Oyt ToL oToudyov. To To AEI0CNUEINTO YUPAKTNPICTIKO TOL TERTIKOV
GUGTNUATOS TOAMDY  QLTOPAY®V YOPIDV 7OV OVINKOLV OTI OIKOYEVEI, TOV
Cyprinidae, Labridae, Scaridae kA eivail 1 EAAeym TOV TPAYUOTIKOD GTOUGYOV. XTO

KUTPIVOELDN TO EUTPOGOI0 TUNUA TOV EVTEPOL TPNLETAL Y10, VA, OT|LIOVPYNGEL L OOUN|
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ocbéxov 10 omoio ovoudletor yevdoydotplo. Otav vmbpyel EAAEWT GTOUGYOL TO
TPOGO10 EVTEPO AEITOVPYEL MG TPOSMPIVOG YDPOC ATOBNKEVONC TNG KaTtavailmbeicag
TPOPNG, EVD TO TPOGHI0 £VIEPO eKKpivel &va €100¢ PAEVVOC M OTOlN 1GTOAOYIKE
uotalel mapa moAL pe ekelvn Tov evrépov. H amovsia Tov otoudyov ota yapla
avTIoTaBUIlETOL e TNV TOPOVGIN PUPUYYIKAOV OOVTIOV 1 UE TNV TAPOVGIN, CTOUAY®V
vy dheopa g tpoens. TToArég vmobéoelg &xovv mpotabel Yo va eénynoovy v
aIOVGIN TOV GTOUAYXOV OV TOAAEG QOPEC eivor avtipatiky Ko kepdookomiky. To
oyNua, To HEYENOC Kal 1 OOUT TOL GTOUAYOL, OTAV VAAPYEL, CUVOEETAL GUEGH LE TNV
SPKEIN TOV YELVUATOV KAl TNV QUGN NG olattag Tov axolovbel kdBe e100g Yaplov
(Ray & Ringo,2014). Ta ctopdyla tov yopidv xopiloviol o€ tévte Kotnyopie Pdoet

™G LOPPOAOYING TOVG OE!

A) gvb0 corMva

B) Ze oynua U (caipovoedn)

I') Ze oynuo V (Zoipovoedn, Znopidodn)
A) Ze oyquo Y

E) Xe oynua I

To otopdyt kKot to Tpdcbio Evrepo ¢ 1P18ilovoag TEGTPOPUC Bempeitan O1ECTAAUEVO

oymuatog U kot Bpioketor peta&h Tov 0160QAyon Kol TOL EVIEPOU.

1.2.4 Evtepo

Yto Wopla To Eviepo elvar To KOp1o Opyavo yo Ty ey, Emmpocheta, yio
TEYT] KOL TNV AROPPOPN O TNG TPOPNG, TO EVIEPO EIVAL KPIGIO Y1 TNV 1GOPPOTIA TOL
vePOD KUl TV TMAEKTPOALTMOV, Y100 TNV &€VOOKpvn puBMoN ¢ TEYNG Kol TOL
uetafoiopov Kabmg kot yio v avosia. To éviepo mapovotdlel ToKIAlo 6TO UNKOG
Kol oty O1dtaén Tov ota 01d.Ppopa. e10N. Xe HEPIKE £10M WYap1dV TO UNKOG TOV EVIEPOL
TOVC €lval TEPITOV OGO KOl TO OAIKO TOVG UNKOG, EVED GE UEPIKO GAAD TO UKOG TOV
evtépov umopet va givar 10 1 20 gopég peyoAdTEPO TOV GOUATOC TOLS. AVTO TO
QOWVOUEVO TOPOLCIALETOL OTO  QUTOEAYO, WAPIL EVA TO GCOPKOPAYD \Yapla
S1oKPIVOVTOL GE GYETIKA TTO WIKPA LUK evTEPOL. YToTifetal 6T TO HOKPD UKOG TOV
EVIEPOL TOV PUTOPAYMV GE GUYKPLOT| LE TOV CAPKOPAY®mY o@eiAeTan 6TV amaitnon

Y10, TEYT] KO ATOPPOPNGT) TOL TUNUOTOC TOV QLTMV TOL KAVOVIKE KATUVIADYVOLY GTO
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ot1dd10 mov eivor evidka. To peyaAbtepo unkog kot M palo TOL EVIEPOL TV
QLTOPAY®V OCE OYECT HE TU COPKOPAYH ENIONG TICTEVETOL OTL EMITPEMEL TNV
emeCepyacio TOV oYETIKA OVGKOANMY avTikewévav. Qotdco, sivar emiong duvatodv ot
QUTIKEG TVEC TTOV KATAVUADVOVTOL 0O Ta UTOPAYa yaplo va eoptdvtal omd v
EMEKTACY TOVL  EVTEPOL  TPOKEWEVOL Vv avénbel M OMOTEAEGUOTIKOTITA
ypnowonoinong. Avtifeto, pio moroidtepn Epevva amo@avinke va, dgiéel Ot Ogv
VILAPYOVY GUPEIS GYEGEIC UETAED TNG LOPPOAOYING TV EVIEPMOV KO TO £100C TPOPTG,
Kal O0gv etvar duvatd vo, cuvayBolv cvumepdouata omd avt| v droyn(Ray &

Ringo, 2014).

1.2.5 1o

To wentikd cvoTUA TOV YapidV eivor exiong Eva tepiPdiiov mov dlatibevtal
v, BakTnplo@dyovug Kot Yo ukpoPiakr cbvieon, diaitepa yio o Paktpia, T omoia
UTOPOVV va emmpealovral and v emidpacn tov Pakmmplogdyny. O apBudc tov
erelBepov copatdiov Paxtploedyny oto mapdKTie BoAacoIva vepd umopel va
vrepPoivet To. 10° coparidia avé ml kot 1 Paxtnplaxh OviowoTTo Aoym 10yevong
Moong &xet vmoroyiotel 30% émg 60%. Otr Paktnplo@dyol &xouvv mEPYpaPEl otV
TAELOVOTNTO TOV POKTNPOKOV YevhV, petald tov omolnv sivor 61dpopa maboydva

Boxtpra drwg Vibrio spp. Ko to Aeromonas salmonicida (Romero et al. 2014).

1.2.6 Opsyn

IMa tovg pikpoopyaviGHoLE oL £yovy PBpedel GTOV TERTIKO COAVO VITNPYE
TEVTO TO EPMTNIA av Elval LovVIUa, kel 1] TPOEPYOVTAL KOl LETABAAAOVTOL AVAAOYOL LE
™V SwbEcUn TPOPN Kol TIC KUTAAANAEG cLvONKeG TOL TEPPAALOVTOC 6TO OTOi0
dwProvv kot avartvccovrol. ‘Evag tpomog yio va, yivel Staympiopds eivol HEGH TwV
TEPUTOUITOV bV Adfovue voym uag 6Tl o1 Kpoopyouvicuol Tov Ppickovial ctov
TENTIKO SOANVO, AOY® TG TPOoPNC omoPdilovian pécw avtdv. BéPaia 1o mapamndve
devV amMOKAEIEL TNV EYKOTAGTAGT] KATOIOV POUKTNPIOV TOV GUVOVIDOVIOL GE TPOPEC VU

unv Bpickoviol HEGA GTOV TERTIKO COANVA Y10, KATO10 ¥POVIKO O10.GTT LA

Kdémoteg HeAETEC HEe MAEKTPOVIKO UIKPOSKOTIO €youv Oeiéel 0TL M Tapovsia
Bakmnpiov o10 &viepo O0ekamOd®Y &ivol Ol10E00UEVT] OVAUESO GE OLUPOPETIKEC
TaEIVOUIKES OUAOES KO OLOPOPETIKA OIKOGVOTNUOTA. XE Ol1APOPES OUAdES BaAdcoImY

AGTOVOLA®Y Ol HKPOOPYAVIGUOL TPOGPEPOLY G6TOV EgvioTn EvILUO, TOV TOPAYOVTaL
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HECH TOV POKTNPI®V TNG TPOPNG £Tol MOTE va, yivel 01dcmaon TG KLTTapivig Kot

GAA®DY cHVOETOV TOAVCUKYAPITOV.

‘Exel mapommpnOel mavtog 0Tl 1 TOIKIMO TOV HIKPOOPYUVICUDOY o8 KABE
TENTIKO GOMVA BOAAGG10V {DOL 010PEPEL AMOY® TGV SOTPOPIKAOV TOLE GLVNOEIDY
EMAEYOVTOG Y10 TOPASEIY IO TPOTEIVOATIKE POKTNPIO GE TEPITTOGCT SAPKOPAY®V
{oov M KuTTapvoAlLTIKA o8 mepintowon eutopdywv (Kopudg & Melim, 2011).
AvvnTikd  omol0NmoTE CAAGY] oMV TPoPY] Bo pmopovse va, oAAGEEL TNV
BlomoOKAOTNTA TOV WKPOOPYOVICUDYV €VIOC TOVL €VIEPOL TO OMOI0 UmOpel va
TPOKOAEGEL OloTapoyn TG VLyelag Kot Yoo avtd 10 AOYO TOAAEG QOPEG

YPNOWOTO0VVTAL Kol TPOPloTiKd péca oTig TpoPég (Romero et al. 2014).

IMohooTepa, 1 £PELVA TNG YUOTPEVIEPIKNG UIKPOOPYUVIGUIKNG TOKIAOTNTOG
elye ompiyTel 6N ¥PNON TOV KAAMEPYNTIKGOV UEBOOMV, TOV EVILUIK®OV EAEYY®V Kol
TOL MNAEKTPOVIKOD WIKPOoKOTiov. Znv dekoetio. Tov 1990 Eexivnoe m ypron tov
HOPIOK®Y TEYVIKAV, Y10 AVIYVEVOT] TOV WIKPOOPYOVICUDV Kot amd TOTE £0paindnKay

oav puébodot péypt ko onuepa (Kopuag & Melitm, 2011).

1.2.7 pofrotikoi opyavicuoi

O mertikdg cOMVAS TOV (OOV dTOG Kol TOV avOpdmov gival éva cheTUA
TOATAOKO Kol PECH GE aLTOV LITAPYEL VIEEPAPIOUOC TANBLGUOS LIKPOOPYOUVIGUDY O
OTOl0C EPYETal OE EMAPY) OCLVEYDC HE GAAOVG UIKPOOPYOUVIGHOUS €VOOYEVOULE M
eEmyevoug mpoérevong . I'vootd eidn eivar povo 500 ov Ppickovral 6Tov TERTIKO
COAMVA TOL aVOPOTOL TV omoimVy 1 dpdion Exovv HEYEAO GPEAOG Y10 TNV COGTN
Aerrovpyio TG KOWOTNTOC TOV UKPOOPYOVIGUAOV TOV TETTIKOV UG COANVA. AvTol
TOL &€idovg ot opyavicpotl ovoudloviar Kot mpoPlotTikol OTOV WHAG TPOGSHIdoLV
OTUOVTIKA OQEAN 6TV VYeilo uag. Extoc autol ot mpoPlotikol uikpoopyavicpol Exovv
TNV WKOVOTNTA VO PEATIOGOVY TV avénom Kot TNV amdO0sT TV EKTPEPOUEVOY DOV,
Baoikn mpodmobeon BEPora etvar va punv etvar mtaboyovot, pn toéikol kat va, umopovv

va. gival petafolkag evepyol péoa, otov mentikod coinvo, (Kopudg & Melitn, 2011).

1.2.8 Xkomog
210%0¢ TG TaPOVGOS EPYACING NTOV O TPOGOIOPIGUOG TG TOIKIAOTNTOG KOl
™G apboviag Tov Paxtnpiov TOL VAEPYOLV GTO YUOTPEVIEPIKO GUGTNUA ATOUMV

1p161lovcag TEGTPOPUC TPV KOl UETE 0O Eva YELUA., UE OKOTO TNV GUYKPIGT TOVG
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Y10, T S1EVPLVOT| TOV YVHDGEMY HOC OV OPOPOVV TIG UETAPOAEG TOV HKPOPIOUATOG

TOL TENTIKOV SOANVO e&ontiog TG TPOPTG HEGH GE GUVTOUO ¥POVIKSO S10GTN .

2.YAIKA KATI MEOGOAOI

To meipapo €KTPOPNG Kol 1) GLAAOYN TOV OTOUMV TECTPOPAS £YIVE GTO
IMovemomuo tov Aberdeen oty Zkmtio. dmov TPAyUATOTOMONKE KOl 1| GLAAOYY
v detypdtov eviépov. Ipv ) derypotoAnyio, o detypota apebnkay atdicto yio
24 ®peg, evd 1 SEYUATOANWYIN TPAYUOTOTOMONKE 68 VO YPOVIKG Ol0GTH LT
apécmg petd 1o téiopa (H=0) xon tpeig opeg petd 1o tdispa (H=3). Ta delypata
Katd 10 Ypovikd ddotnua H=0 ypnoomombnkov wg udptupeg (control). Metd )
SEYHATOA IO O1 YOOTPEVIEPIKOT COANVES AmOBNKELTNKAV TPOSMPIVA 6ToVG -80°C
KOl OTN OLVEYEW oTAAONKaV oe €101K cvokevacia pe Enpd mhyo oto Tunqua
I'eomoviag, IyBvoroyiag kot Yodtvou Iepipdrrovtoc tov Iovemomuiov @sccoiiog
ot10 Boro, yia va mpaypatomomBel n amoudvoon tov pikpoProkod DNA amd touvg
woto0g. H amopovoon tov uikpoPokod DNA amd to 22 dsiyuato eviépov
TpaypoTonombnke pe to eumopikd kit amopovmong PowerSoil DNA Isolation Kit
(MO Bio Laboratories, Inc.). Zuykekpiuévo, o€ €101KA SIOUOPPOUEVOVE COANVEG
yopnrikdmrag 750ul (Bead tubes) mpootéOnkav 0.25 ypauudpio detyparog kor 60ul
uetyporog C1 mov vanpye €rolpo amd tov epyactnploxd eéommoud tov Power Soil
DNA TIsolation Kit. Metd v avadevuon Tov HEIYUOTOC £YIVE UETAKIVION CLTOV GE
kavovpylo cwinva (Eppendorf tube) yopntiwomrag 2ml. ‘Eneita &ywve mpocsOnkn
uetyparog C2 250ul kot endaocn otouvg 4°C yu 5 Aentd, akolovONGe puyoKEVTpNION
TOL Oglyuatog v évo Aemtd o€ Bepuokpaciec dmpatiov Kol PeETaxivnon Tov
TEPIEYOUEVOL o€ KaBapo cwiva tov 2ml. ITpayuartomombnke Eovd 10100 drodikacio
TPOGHETOVTAG QLT TN Popd 610 MO VIApPYov pelypa 200ul petyportog C3 kot petd
NV enOACN Kot Quyokévrpnon mpootédnioyv 1200ul peiypoatog C4 yoo kaAvtepn

opoyevoroinon.

Ye coAveg Tumov spin filter £ywve mpocsbnkm 675ul omd To TapOTAVE pelypa
Kol 0KOAOVONGE puyokévTpnon Yo Tepinov Eva Aentd. Amoppintoviag to dnbnuévo
pPELETO aKkoAOLVONBNKE aKPIPDOG 1 1010 S1OIKAGIA Y10 TPEIS POPES Y10, KB delypa
Baon tov mpwtokOAAov. ‘Emerta, mpootéOnkav 1500l peiypoatog CS5 ot
emovaANeonke n Quyokévipnon amoppintovrog Covd to dmOnuévo. E@odcov éywve

uetaxivnon tov spin filter kdOe dciyparog oe KabBapd cwAnva Twv 2ml TpoctédnKav
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100ul petyporog C6 ko petd omd guyokétpnon 1o DNA mov eiye decuevbel oto spin
filter eAevbepmObnke pe ™ Ponbeia tov C6 «katd ™ QULYOKEVIPNON ©TOV KAOUPO

COAMVA KOl TAV ETOO Y10, TEPATEP® AVAAVOT.

2.1 Zranietikn) Enséepyacia
H avéivon maporiaktikomtoag evog mapdyovta (one way ANOVA)éywve
uécw tov mpoyphuuatog Past.exe (Hammer,2001) xor ypnowomomonke yio va
GLYKP1OOVY O1 UETPOVUEVOL TOPAUETPOL UETUED TOV OLUPOPETIKMDY UETAYXEIPICEMV, OE
kéOe opa (H=0 & H=3) evd eriong ypnowonombnke katl to Ttest Pydlovtag péso
Opo 6g KABe dpo OerypoToAyiag Yo va yivel emaAnBgvon TG mapoAAIKTIKOTNTAG
evog mapdyovra. Tao omoteAécpoTa BE@POVVIOV GTATICTIKG CNUOVIIKA 6TO £RimedO

P<0.05.
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3. AITIOTEAEXMATA

Metd v avdAvcn Tov S00UEVMV TPOEKLWOV Ol aKOAOLOEG TaPATNPNGELC.
Apyikd, To ATOTEAEGLATA TNG CTATIOTIKNG AVAALGNG, 0O YOUV GTO GUUTEPUGLO, WS
OTOTIOTIKA onuovtikés Olagopéc (P>0.05) dev moapatnpolviol  OVOUESOH OTIC
emovanyelg avé dpa. Avaivtikd o IMivakag 1 ameucovilel Toug péGovg OPovE TV
OTUs ywo v dpa mov mpape oetypo wptv 606t to yevpa (H=0) kon petd omd tpeig
hpeg aeotov elye 600el 10 yevpo (H=3). Xe kdbe dpa mOL TPAyUOTOTOMONKE

detypatoAnyia £yvay TPEIS EXAVUANYELS GTNV TUPOUAANAOVYICT).

IMopatnpnbnke 1 Yropén €100V UIKPOOPYAVIGUDY Ol OTOI0L KUPLoPYoVGaV
apBuNTIKG EvovTl TV vroroinwv. EmumAéov, ta kuplapya €idn piKpoopyovicudv
SpopOTOOLVTAY  OVO  ETOVOANYIULOTNTE Kol ovd  Opa  OerypoTtoAnyiog.
YUYKEKPIUEVE, EMAEYOMKAY TO TEVTE €101 KPOOPYUVICUMV HE TNV LYNAOTEPT
agBovio oe KABe SUPOPETIKY MPO. EEY®PIOTO OTIC OIUPOPETIKES EMOUVAUAYIUOTNTEC.
Ta kuplopya 10N WKPOOPYUVIGUDY OEPEPAY AVAUEST, OTIS ETAVUANYELS, OAAL KOl
avapeco ot dpeg ostypatoanyias. Ta mévte €idn IKpoopyaVIGUOV TTOV PpicKovTay
oV vymAoTEPN agbovia, 6tay ApBAvVovIoy VITOWYN TO GUVOAD TMV JEIYUATOV OO
OAeg TI¢ Oe&apevég, tav o1 Otu0001, Otu0003, Otu0015, Otu0014 kar Otu0012. Xtov
[Tivaka 2 mopovcidlovial o1 HEGOL OPOl TV TEVIE €100V UIKPOOPYUVIGUDY TOL

Bpiokovtay e vymidtepn apbovia Kab' 6AN TV S1dPKEIN TOV TEPAUOTOC.



Mivakag 1. Mécog 6pog agboviag tmv Paktnpiov mov Ppédnkoav 610 EViEPO TOV

OelypaTOV Enerta omd UNdEV KOl TPELS MPEG UETA TO YEVLLOL.

20

OTUs H=0 H=3 OTUs H= H=3 OTUs H=0 H=
Otu0001 | 325 1204 Otu0066 18 0,00 Otu0219 1 0,00
Otu0002 12 3 Otu0067 1 0,00 Otu0224 | 0,33 0,00
Otu0003 | 887 411 Otu0068 5 0,00 Otu0225 2 1
Otu0004 1 7 Otu0069 4 2 Otu0242 | 0,00 2
Ot0005 | 8 0,00 Ot0072 | 3 4 Otu0245 | 3 0,00
Otu0006 | 0,00 1 Otu0074 | 0,00 2 Otu0291 1 0,00
Otu0010 | 0,00 1 Otu0078 1 1 Otu0298 | 0,00 3
Otu0012 | 41 12 Otu0081 | 0,33 0,3 Otu0319 1 0,00
Otu0013 17 0,3 Otu0082 6 0,00 Otu0321 2 0,00
Otu0014 73 30 Otu0084 5 0,00 Otu0322 1 0,00
Otu0015 85 19 Otu0087 5 3 Otu0324 1 0,00
Otu0016 | 11 2 Otu0094 | 033 | 0,00 Otu0330 | 0,33 | 0,00
Otu0017 | 3 1 Ot0100 | 4 5 Otu0334 | 000 | 03
Otu0018 | 31 9 Otu0105 | 0,33 0,00 Otu0340 2 0,00
Otu0019 13 14 Otu0108 | 0,00 2 Otu0344 1 0,00
Otu0020 1 0,00 Otu0109 | 0,00 1 Otu0353 | 0,00 2
Otu0021 4 0,00 Otu0110 | 0,00 1 Otu0358 1 0,00
Otu0022 | 0,33 0,00 Otu0114 | 0,00 2 Otu0379 1 0,00
Otu0023 3 0,00 Otu0116 1 1 Otu0391 1 0,00
Otu0024 1 2 Otu0119 | 0,33 0,00 Otu0406 1 0,00
Otu0025 9 6 Otu0123 1 0,00 Otu0413 1 0,00
Otu0027 | 13 3 Ot0127 | 033 | 0,00 Otu0456 | 033 | 0,00
Otu0029 | 0,00 1 Otu0137 | 0,00 0,3 Otu0475 1 0,00
Otu0030 1 1l Otu0140 10 0,00 Otu0479 1 0,00
Otu0031 7 2 Otu0142 1 0,00 Otu0480 1 0,00
Otu0033 6 3 Otu0143 | 0,33 0,00 Otu0506 | 0,33 0,00
Otu0034 9 0,00 Otu0149 | 0,33 0,00 Otu0519 | 0,33 0,00
Otu0035 9 0,00 Otu0154 | 0,00 1 Otu0688 | 0,33 0,00
Otu0038 5 1 Otu0155 4 0,00 Otu0697 | 0,00 1
Otu0039 | 7 1 Ot0163 | 1 0,00
Otu0047 4 1 Otu0172 4 0,00
Otu0048 10 0,00 Otu0190 4 0,00
Otu0050 | 21 9 Otu0205 1 0,00
Otu0051 | 30 | 0,00 Otu0207 | 3 0,00
Otu0056 | 0,33 9 Otu0208 3 0,00
Otu0058 1 2 Otu0212 | 0,00 3
Otu0059 5 0,00 Otu0213 | 0,33 2
Otu0063 32 0,00 Otu0217 | 0,33 0,00
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Mivoxkag 2.MEcog 6pog KuplopywV EWBOV TV UIKPOOPYOVIGH®OV G TOc0oTO Y.

OTUs H=0 H=3
Otu0001 18,11 66,96
Otu0003 49,39 22,85
Otu0015 4,71 1,08
Otu0014 4,05 1,65
Otu0012 2.28 0,67

Av K01 oTaTIoTIKG gV VANPEAY ONUAVTIKEG OILPOPES ©E KADE EXUVOANYIUOTNTA, O1
apBovieg Twv Paktnpiny mov Ppédnkay Kot Yo TIG 000 JOPOPETIKEG MPES, OEV NTAV
ot idieg. Bdon tov mapandve, oyedidlovrag dvo doypdupate Venn (yo kabe mpo
Eeywplotd) Onmg Qatverol ota Zynuoto 1,2 UTopovuE Vo TopaTpiocovUE OTL 6TV
opa undév (H=0) povo 13 eivor kowvd o kdBe emavainymn evd HETO Ao TPEIS MPEG
(H=3) povo 5 OTUs Bpébnkav kowvd oe kabe emovorympomrto. Byalovrog évav
LECO OPO amd TIC TPEIS EMOVOAWILOTNTEG 6E KGOe Mpo 7oL Eyve derypaToAnyia

nopaTnpeitat 0Tt 33 €idn elvor Ko Kot VAGPYOLY TPV Kot HETA TO yevua, (Zy. 3).
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12d0 13dO

14do

Iypo 1. Awdypoppe Venn oto omoio mopovoldletor 0 optipdg €0®V OV OmOVTOVTOL
anokAeloTikd oty 1" emovodnyindm e, TOV E8MV OV OIUVIOVTOL ATOKLEIGTIKG otV 2" Kot oty

3" kobhg kot twv eldmv Tov amavtdvial og Oieg yioo H=0.

17D3 18D3

19D3

Tyfpa 2. Awypoppo Venn oto omoio mapovotdletal o aptbpdc edmv mov amovimval
anokheotikd oty 1" emovalnyipdmo, TV EI8GOV OV ILOVTOVTOL OTOKLESTIKG oty 2"

kat oty 3" kabdg ko tmv e8GOV oy aravidvial o Oeg yia H=3
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DO (average) D3 (average)

Tympa 3. Awypoppoe Venn oto omoio mopovctaletor 0 oplfpog edm@V mov GmeVTOVTOL
amokieotikd oty H=0 tov eddv mov amovidvrat amokieotikd oty H=3 kot 1ov b6V

OV UTOVTMVTOL KOL OTIG SIUPOPETIKEG DPEG.
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4, XYZHTHXZH

H ocbvBeon ko m doun tev Poaxtnplok®y KOWOTHT®V €VTOC TOL EVIEPIKOV
OIKOGLGTIHLATOC TOV Yaplol OV £xel e€epevvnBel TANpwS mapoio Tov Tailovy TOAD
oNUAVTIKO pOAO GTOV OPYaVIGHS TOV, GTNV VYEID TOV KOOMG KOl 6TO 0VOGOTOMTIKO
tov (Etyemez et al.2015). O yootpeviepikdg coAvag sivol éva ToAD mepiepyo
cvoTnua oL Ponbdet Oyl PoévVo TV TEYN CAARL Kot TNV oocumpLduien. Extdg tov
TOPOTAVE TOPEYEL CUVVTIKOVG UNYXOVIGUOVS OmEVAVTL o€ 01d.popa, Taboyove, Tov
dépyovian amod avtov (E. Ringe & Song.2016). H gucioloyio Tov EVIEPOY GTOVG
00TEYOVEC OUPEPEL 68 TOAAEC QOYELS LE QVTOV TV opodbepumv (hov kol avtd
EYEL OC OMOTEAEGUA VO Bepeital OTL Kot To PakThplo. 68 KABE OpyovioUd UTOPOLV
Vo EANPEACOVY TOV apBRd TV KOWOTHT®Y Kol TNV cLVOESN TwV €100V (GTO EVTEPO)
oe OlPOPETIKE €idN. ZuyKPITIKE TAVIOG oTA WAP1o, OO TPOAVAPEPUUE OV EXEL
yivel extevng dlepevvnon Kol cuve®S EXOVUE VEEC TANPOPOpPieG o1 omtoieg Pfonbovv

oTNV KaALTEPT KoTavonon tov tybvwy (Heikkinen et al.2006).

Kovévag oamd toug popeoroyikoLC mapPAYOvVIEC OV €YOUV KOTOQPEPEL VA
e€nynoovv pe efapetikn] axpifelo TG evoArUyEC TOV PAKINPOKOV KOWOTNTOV,
ThpovTa, EVa YPOVIKO TPOTLTO dlakVUaveNS Exel mapotnpnOel. Yadpyet po kuplopym
VdOeon OTL 01 KOWOTNTEG PaKTNPiY KOl HIKPOOPYOVIGUDV EVOAAAGGETAL BACT TN
dbeoudTTOC TG TPOPNS, M omola paivetal va emnpedlet TIC KOWOTNTEG EVTOC TOV
evtépov (Melit et al. 2010). To 611 Tpo@ikn cuvnBeto mailel oNUAVTIKO pOAO TNV
HiKpoflaxn Kowotnta Tov Bvmv £xel vrootnprydel kot amd Epevveg twv Ghanbari et
al.(2015) & Tzeng et al (2015) o1 omoiot emiong emionuovoy OTL N TOKIAIL TOV
UIKPOOPYUVIGUMY 7OV GUVOVTOUVIOL GTO EVIEPO €VOG GOPKOPAYOL SPEPOLY LE
QUTOV €VOG PUTOPAYOL, UE GULTAOV €VOG TOUEAYOL 1 Kot GAiwv edmv. O Wu et
al.(2012) oe épevva TOLE AVUPEPOLY OTL 1] TOAVTAOKOTNTO TOV UIKPOPIOK®OY qLTOV
KOWOTHTOV 6€ KAOE £100¢ TIGTEVETAL OTL TAPEYEL O1APOPU OPEAT] KAl Y10 OVTO E£YOLV
KEVTPIoEL Kal TO evolapépov dAAmy gpevvntav. Emiong, 1o eviepcd pikpoPiopa ce
kéOe (o eivor 1060 mepimhoko mov dev etvar dvvatd OKOUO, Kol OO pio
oLYKEKPIEVN OSlota vo PydAovue TOAD GLYKEKPIWEVA Guumepdcuata.  AvTo
vroompiletar and épevva Tmwv Desai et al. (2012) n onoio avagépet OTL aKOUO Kol GE
ereyyouevo mepipdriov oe {da TOL TOPEXOTAV GLYKEKPIUEVT Olouta TapatpnOnKay

OPIGUEVOL SLOPOPETIKOT HIKpOoOopYUVIGHOl o€ kK(Be (Do EexmpioTd.
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H ovtoybovn pikpoyrlmpido 1 omola eival e Gueon emar] pe Tov EEVIOTY
amOTEAEITAL OO KOWOTNTEG MOV UMOPEL Vo TEPEYOLY 018.pOopovE TTaHoYOVOLE Kol
SUUPIOTIKOVS OPYAVIGUOVE IOV EMNPEAOLY TO GVOGOTOMTIKO TMV YOPLHV EVED
UTTOPOVV VO ONUIOLPYNCOLY Kol avoyn o€ Oldgope; @Aeyuovég (Al-Hisnawi et
al.2015). Or cvuPiwtikol pikpoopyavicpol eivol kdte amd cuvveyn £peuva Koo
TOTEVETAL OTL UTOPOVV VO OOTEAECOVV EVOAAUKTIKY] ADOT ylo YOpPNynomn Tov
avtiplotik®v péow ¢ Tpogng. H emidpaocn mov &yovv otV APOGTAGIO TOV
opYOVICUDV EVOvTlL O10popwv maboydvemv mioteveTar OTL Ba dnuovpynocel éva
KOAVTEPO GVOGOTOMTIKO TO omoio Oa eivol 1 PO ypouuq Katd v €16POAN
nafoydveov N owedpov amowkidyv (E. Ringe & Song, 2016). Avt n dmoym
vroopiletarl amd S1dPopovg ePELYNTEG O1 OTOIOL TGTEVOLV OTL Etval amopattnTn N
EIGUYOYN TOV GUUPIOTIKOV OPYOVICUDV GE TPOPEC UE GKOTO TNV YEPAYDYNON TV
UIKPOOPYUVIGU®MY Ol 0moiol Ba £xouv BETIKO OMOTEAEGUO GTNV VYEID TOV \Yopidv
(Ghanbari et al. 2015) ka1 avtd Y1oTi STOC AVAPEPETUL TPONYOLUEVMS 1 S1ATPOPY|
etval 0 onuUavTIKOTEPOC TTapdyovTag o omoiog emnpedlel To pkpoPioua Tov yBvoV.
IMopoxkdre mopotideTal Evoc CLYKEVTPOTIKOC TvaKAC O OTO10C apPOpPd EPEVLVEC TTOV
Exouv yivel Tave oe VOPOPIoVE OpYOVIGUOVE Y10, TNV AVAALGT TOV UIKPOPIOUATOC

toug (ITivaxog 3).
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Mivaxag 3. [ewpapata wov Exovy ekmovndel o VOPOPLOVE OPYUVIGUOVS e GKOTO THV

OVAALGT) TOV HIKPOPBIDOLOTOS TOUC.

Eidog M£00060¢ AnoteliopnuTta Iy

[1eotpogeg [Mopoatnpnbnke o6t1  tO KLpiopyo

tofoTnKay pe | yévn  Poxmpiov Nrav 10

ocvpPatiky  tpo@n | Acinetobacter, Cetobacterium,

Kot omopovabnke | Pseudomonas, & Psychrobacter.

10 yovidlokd DNA | e pkpotepo Pabuo frav ta yévn

and 10 évrepo. Xta | Aeromonas, Clostridium, Deefgea,

16 detypora yiveron | Flavobacterium, Neptuniibacter, & T —

mopoaAiniovyon | Mycoplasma José )I:uisy ’
Oncorhynchus TV Poktnplokov Bilokzat
mykiss yovioimy.  ZKomog (2015)

me epyoaciag elvar

N Karovonon Tov

pOAOL @V

Boxtnprokov

KOWOTNTOV  evtdg

TOV EVIEPOVL  TNG

EKTPEPOLEVIG

TECTPOPUS

[Téotpopeg Tomkeg  10TOMOYIKEG  UETOPOAEG

ToioTKOY ue | mopotnpnOnkoay  perd omd 18

po@n  Pociopévn | efdopddeg oitiong pe SBM. Aev

o€ naponpiOnkoy  aAlayég otV

c0Y1GAcVpo(SBM) | cuumepipopd TV Oe1yUdT®V, GTOV

Kot pe oLUPBoTiK | xpopoTIopd Kot otnv avénon tov

tpoN(FM) vy 8(I) | Bdpovg av kot o  deikmng

&18(11) aBﬁoyaﬁag‘ METATPEYIHOTNTAG evor | 4o e,

Ipaypatomombnke | peyordrepog otnv SBM tpogen amod Toutii Vielma

aviyvevon ott omv FM. Ze oupdtepeg TG Outi Kemilain,en

wkpoPiov  péow | opddeg SBM kar FM o1 perprioeig Marja Tiirola ’
Oncorhynchus OV Boymuko? | tov  KEAMEPYNOIW®Y  EVIEPIKMOV Piiivi Eskelin(;n
mykiss apopih & g | Pakmmpiov pedOnKav &viog Twmv Tanio Kiuru ’

nébodov TpOTOV 4 efdopddmv g oitiong Diga — ;

EVOOUATMOONG (I). Zm ovvéyewn, ot apBpol tov Baitdnnioe. Atle

LKPOOPYOVIGUDV Bakmpiov avéRnkav oty opdda Wri ilt (2006)

ce tpPrio  xor | FM, ohAd Ox otnv ouddo SBM Ve

ypnoonomonke 1 | amwd v 81 efooudon Kot HETA TOV

LH-PCR vy Vv | mepdpotog.

taévounon

Paxmpiov pe v

VTTOLLOVAO0

16S piocoporikoy

RNA
Onenthgnihis 10? detyuata | To ’ uikpoPraxo ’:tpO(pi'}L tov | Atul R. Desai,
mykiss tofotnKov pe OVLO | derypdTeV mov Tpagnkav pe v | Matthew G.

€idon tpoodyv. H pio

ocuufatikn tpoen dAAEE Kot TV

Links, Stephanie
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TPOOPN ntav
Bactopévn oe
QLTIKA  TPOIOVTA

eva 1 debtepn NTav
ue Baon TO
yBvdArevpo. O
HUKPOOPYOVIGHOL

AVIVELTNKOAY WECH

SpKell  TOL  WEPAUATOC KOl
TapoTPNONKE pEiON TOV 00OV
KaBh¢ ko Ty moKiAopoppias. Ta
delyuata, Tov TPAPNKAY HE TPOPN
Baclouévn ce QUTIKA  TPOIdVTO,
elyov VYMAOTEPO TOGOGTO
Boktnpiov tov yévoug Firmicutes
01O £VIEPO  ©e Oyéon UE T

A. Collins,
Graeme S.
Mansfield,
Murray D. Drew,
Andrew G. Van
Kessel, Janet E.
Hill(2006)

Oncorhynchus
mykiss

™mg delyparta, eAEyyOv.
TUPOUAANAOVYIONC

(AAAnrovyla 16S

rRNA yovidiov

Xpnon PCR xat

KAmvomoinong)

Ip16iCovoeg Y10, OelypoTo OV TPAPNKAV UE
TECTPOPEC SBM 1poe1| mapatnpnnke o011 10,
TPAPNKAY ue | KOTTOPA TOL EVTEPOL KOOMG KO O1
ocopfatiky  TPOQN | WKPOAAYVEG eiyov vrootel (nuia

ue Baon TO
yBvdrevpo(FM) &
UE TPOON M omoia
katq 50% mepieiye
coY1dhevpo(SBM)
ywo. 16 efdopddec.

7ov odnyel oe mBav eviepitida.
To miextpoviké  UIKPOGKOTIO
€oe1le OTL VIAPYOLY AVTOYOOVEC
Bakmnplokég KOWOTNTEC KOl OTIC
dvo oudodoeg(SBM & FM). Aev
LANPYOV  OTATIOTIKA  ONUOVTIKEG
SPOPEC GTOVG UIKPOOPYAVIGHOVS
uetalhd Tmv 600 oudd®V.

D.L Merrifield, A
Dimitroglou, G.
Bradley, R T.M
Baker & SJ
Davies(2009)

Oncorhynchus
mykiss

Ip16iCovoeg
TECTPOPEC
YOPIOTNKAV GE Vo
oudoEC Ko
taiotnkov pe dvo
S10POPETIKEG
TPOPEG Ol  OMOiEC
elyaov ¢ Paon 10
coY1dhevpo(SBM)
Kot 10
yBvdrevpo(FM).
YuMAE TKOY 9

210, OmOTEAEGUATO TOPATHPNONKE
OTL TO, OElyHOTO TTOL TPAPNKOV LE
TpOoQ] TWov  &iye Paon 10
COYIIAEVPO  Elyav ®G Kuplapyo
eldog 1o C. Maltaromaticum a1
napovcialay HIKPOTEPT
TOIKIAOUOPPIoL 68 oYéon Ue TO
delypata, ¢ GAAng oudoag. Ta
delypata, ¢ opddag  mov
TPAPNKAV HE TPOPY TOL Eiye MG
Baon 10 yBvLdAevpo Ppédnkav Ta
vévn Hafnia, Pseudomonas and

Graeme S.
Mansfield, Atul
R. Desai,
Stephanie A
Nilson, Andrew
G. Van Kessel,
Murray D. Drew,

worol  ond  «k0Pe | Aeromonas og ueyaAvtepo | Janet E.
opado  SeyHATOV | TOGOGTO. Hill(2010)
Ko Eyve
TOLTOMOGON — TOV
HUUKPOOPYOVIGUOV
ue v Pondela. g
cpn60 PCR
Salmo trutta Amd detypoata kapé | Aev  mapatnpnbnkay ortatiotikd | Ali Al-Hisnawi,
TECTPOPUG ONUAVTIKEG O10popES avaueosa otig | Einar Ringe,

cLAAEYONKOY  16TO1
om0  TO, TLAOPIKG

ouaoeg Twv dstyudrtov. Bpébnke oe
UEYOAO  TOGOGTO 1O  &€160C

Simon J Davies,
Paul Waines,
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TVPAL, TNV TPOGH10
Brevvoyovo & nv
onicOw
BArevvoyovo. To
oLVOLO TOL
uikpopiodpotog(TV
C) tovtomombnke
0E OmOWieG o©Of
TpPAo pe to Gyop
cOY10G 0
VROCTPOUA.
¥PMOoYOTOMONKE
ka1 n PCR-DGGE
vy va a&l0A0YNGEL
OMEC TIC KOWOTNTEC
TV PBakmmpiov Tov

Carnobacterium maltaromaticum.
IToAird OTUs Bpédnkav ce OAeG TIG
YOOTPEVIEPIKEG TEPLOYEG TAPOAQL
avtd pepwd OTUs é&oeiov va
OLUYKEVTIPOVOVIOL GE WEHOVMUEVES
MEPOYEC  TOV  YOOTPEVIEPIKOD
COMVO.

Graham Bradley
& Daniel Lee
Merrifield(2015)

YOAOKTIKOD  0&og
(Lactic acid
bacteria, LAB)
Nephrops YuMAEYOM KOV To mpoeih ARISA &deiée peydin | Alexandra Meziti,
norvegicus delypara uetafintomro otov  10td tov | Alban  Ramette,
GUYKEKPIUEVOLG eviépov  tov  oeiypuoteov.  H | Eleni Mente &
UNVEG TOVG £TOVC G | oVYKplon petald tov detypdtov | Konstantinos  Ar.
KaPe emoyn kot | Tov eviépav £6eie o1t vanpyov | Kormas(2010)
QTOUOVAOBNKAV T | OTATIOTIKG, GNUAVTIKEC  OLUPOPEG
EVIEPIKE  TUNUOTO | avOuESH  oTa  Oglypata  7ov
AVTOV. ‘Eyive | cuMEXONKOY KOl Ol KOWOTNTEG
aviyvevong ™me | Tov Baktnpiov
TAEOVOTNTOG  TOV | S10(pOPOTOIOVTOVGOV AVIAOYOC
UIKPOOPYUVIGUDV TNV €XOYN KOL TOV UV GUAAOYTG.
HEC® TNG MEAETNG
TOV  aAAAOLY LDV
tov 16S r1RNA
YoV15i0L Ko 1 doun
me  Paxmprokng
KOWOTNTAG EYIVE UE
mv  Ponbeln  TOL
TPOYPAHOTOG
ARISA.
Ctenopharyngodon | Ta.  dctypato, mov | To omoteréopota €6eiéov o1t 1 | Shangong  Wu,
idellus GLAAEYOM KOV EVTEPIKT| KOAOTNTA tov | Guitang  Wang,
TUYOiL TPAPNKOY UE | cuykekpluévoy  eidovg  @raoevel | Esther R. Angert,
ocopPatiky  Tpoen | MOAAEC  kowomnteg  Pakmmpiov | Weiwei  Wang,
OV Ommg Yoo mapddeyua  €idn tov | Wenxiang Li,
YPNOOTOLEITOL Anoxybacillus, Leuconostoc, Hong Zou(2011)
omv extpoen tov | Clostridium, Actinomyces,
GUYKEKPIUEVOL &Citrobacter.
eloovg. Ta wapla
ourilovrov dvo

Qopég v muépa
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Kol HOMC €ywve M
TEPATOOT ™me
dwdwaciog  oTng
amopovVOONKaY Ol
EVIEPIKEC  TEPLOYEG
TOV JEyUATOV Y10,
va yiver n eéayoym
tov DNA. 'Encurta
Yo TNV avVOyvVOPIoT
TOV

HUUKPOOPYOVIGUOV
ypMoYOTOM ONKaY
ot PCR- DGGE
&T-RFLP
AVOADGELG

Macrobrachium Emiiéeyoniov Ta anoteréopara £5e1Eav OTL Tzong-Der

nipponense detypara amd Kuplapyo yévn elvar ta Tzeng, Yueh-
Muveg ka1 motaue, | Proteobacteria & axolovBovv ta Yang Pao, Po-
TOL cvykekpluévov | Firmicutes &Actinobacteria. H Cheng Chen,
eldovg ka1 O 0 NTav | GOYKploT TV 6vo 1dmv oy £0e1ée | Francis Cheng-
YEVOC QPGEVIKOD. TOGO UEYUAN O10pOPd OTIG Hsuan Weng,
Xpnowonombnke | pwikpoPraxég kowvotteg 6o £6eiée | Wen Dar Jean,
KOl VA KOVTIVO 1 oVYKpIoN TOV ToTauiclwv edmv | Daryi
eldog yapidog o UE TOV MuUvaiov. Wang(2015)
01010 Ho1alel ToAD
670 Oelypa y1o, va,
yiver cOyKplon.

A@aip&dnkoy Ta.
evtocoio 6to omoia
EYIVE KOl
LIKpOP1oA0YIKY
avdAven e v
Bonbela tng
TVPOUAANAOVYIGNC.

Salmo salar Ta yap | Ta amoteréopota dstyvouv 011 10 | Maria Befring
outiomkov pe dvo | Eviepo oL colopol  kvplopyeiton | Hovda, Bjorn
S10POPETIKEG and Lactobacillus spp., | Tore Lunestad,
tpoéc. H pia Mrav | Lactococcus  sp., Bacillus  sp., | Ramon
Bactopévn ot0 | Photobacterium phosphoreum, | Fontanillas, Jan
yovdrevpo(FM)& | Acinetobacter sp., Pseudomonas | Thomas
n GAAN oe | sp. xou Vibrio sp. H Mopuoxn | Rosnes(2007)
c0Y1dAevpo(SBM). | avdivon detypdtov ond v dueon

Metd 10 T€AOC NG
oltiong Ko Emeura
and  4-6  opeg
GLAAEYOM KOV 5
dropo  amod  kGBe
oudoda ota  omoix
GLAAEYOM KOV TQ
EVIEPD, TOLC YO

ekyoron, DNA  emétpeye v
aviyvevorn Poxmmpiov YOAWKTIKOD
o&éog. Tlpv amd ™V KaAMEPYEIR
avyveLonKay Vibrio sp.,
Acinetobacter sp. Kal
Pseudomonas sp., mov dev elyov
EVIOMIOTEL  Omd TG GUEGEC
AVOADGELC,
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TEPOUTEP® OVOIAVOT)

ue v Pondela. g
PCR & DGGE

avdAveng Kol pe
mv ue mv
VTOUOVAOU,

16S piocopatixod
RNA.

Sparus aurata

Atopo  TOWOLPOC
CLUAAEXONKOY KO
ouwoTKoy pe dvo
elon  ocvuPatkov
popmv  yuoo 12
unves. H pia tpoen
nTav ocuuPatikn
eva 1 debtepn NTav
Bloloywn. H
Tawvéunon  tev
Bakmnpiov &yve ue
NV vropovdoa, 16S
p1ocoUaTIKOD
RNA. Zvykpioelg
Eyvay KOl UE
delypata,  evrépov
TGIMOVPUG oo
ayplovg
TANBvouolC,

Ta amoteréouaro £deiéav OTL TU
TEPLGCOTEPA  PAKTAPIO.  OVIKOVE
ota YéVI Proteobacteria,
Firmicutes,  Actinobacteria, &
Bacteroidetes. O opiBudéc tov
OTUs Ntav onNUOvTIKE UEIMUEVOC
oT0.  (QTOHO  TOWMOVPUG MOV
TPAPNKAY UE PlOAOYIKT) TPOYY| OF
OYEOT HUE OUTO OV TPAPNKAV UE
v cvpuPartikn. To kvpiopyo €idog
Bakmmpiov oe O6AA TO ATOUO OV
efetdotnroy  MTAV  TOL  YEVOLC
Diaphorobacter . Axopo
MEPIGOOTEPO  HEWMUEV] NMTAV 1
molkhopopeia ota. dyplo. droua.
ITo ovykexpéva 17 OTUs frav
Kowd o Olo T Octyuata. 12
OTUs nMtav xowd avaueco ota
dTopa To Omolo ouioTnKay UE TIC
S00 O1UPOPETIKES TPOPEG Kot LOVO
5 fltav kowd avdpecso ot dypla
GTOMO TOWTOUPAG KOL OTO (TOWC
TOL  TPAPNKAY  UE  cvuPatiky

TPOPN.

Konstantinos A.
Kormas,
Alexandra Meziti,
Eleni Mente &
Athanasios
Frentzos(2014)

Lates calcarifer

Ta delypara
TpaPnKay gite
dlorto  Paciopévn
o010 1yBvdievpo, M

uo  dlotoe wov
Baciletar oe  éva
GLVOLAGUO

CoKdOVY KOl QUTIKOV
npoteivov. H tpit
dTpogn nTav
TopopUoo. He TNy 2n
ue v e€aipeon Ot
70 6% VOPOALUEVNC
YAOLTEVNC citov
(HWG)
CLUTEPTMNPONKE GE
OVTIKOTAGTOON TMV
GAADVY TPOTEIVOV.

Ta amoteréouaro £deiéav OTL TU
Koplapyo €i0m MoV pEAN TOV
YEVOV Proteobacteria,
Cyanobacteria &  Firmicutes.
Opilopéveg O10QPOPEG OTIC GYETIKEC
apBovieg tov OTUs vmapéav
uetalh kdabe oOlarrtag, ®oTOGO, 1

OUVOMKT] KOWOTNTQL 08V &YEl
tpoomombel oe peydro Pabud
amd v dlorra HWG.

E. Apper,
D.Weissman, F.
Respondek, A.
Guyonvarch, F.
Baron, P. Boisot ,
A. Rodiles, D.L.
Merrifield(2015)
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Merd 48 taioparoc,
Mednkoav oetypota

EVIEPOL Y
avdivon TOL
uiKpoPidpoToc.

‘Eywve Ta&wounon
Bakmpiov pe v
VTOUOVAOU, 16S
p1ocoUaTIKOD
RNA.

O1 Meziti et al.(2012) mopatnpioave 6e EpevvVo TAV® GT1| dlota ToL gidovug M.
Norvegicus 6Tl Ol HIKPOOPYOVIGHOL €VIOC TOVL EVIEPOL TAPOLGINGAY OAPOPES
EVOAAYEG OTIG OAAAYEC TNG ETOYNG TO OTOI0 GUVOEETAL LUE TO KUTA TTOCT| TPOPT ElYOV
Swbéoun ta droua oe kdOe emoyn. Ot 10101 cuyypaeeic To 2010 eiyov ovapépetl 6
TOPEUPEPT, EPELVOL TOL ElYOV TPAYHOTOTOMGEL otV Kopafido, TO OldoTnuUa
Avyovotov-Aegkeufpiov, 6mov 1 Tpoen omavilel, 0Tt Ot POKTNPIOKES KOWOTNTEC OTA
droua kapaPidag dev elyav peydieg drapopéc. To diwomua Defpovapiov-Avyovetov

01 KOWOTNTES PUKTNPI®V G1YA-G1yd ApyISaV VO S10(pOPOTO10vVTAL LETAED TOLC.

Ye mepdupoata v oty 1poilovca TESTPOPO mopatnpnonKe OTL vAnpe
SKOUAVOT] TOV UIKPOOPYAVIGU®Y GTO EVIEPO TOLE OTOV TOLG MAPEYOTOV 1 101
dtarra. Avtd lom¢ TEPUAEKEL TIG EMATMGELS TOV EYOLV Ol {OOTPOPES GTO YAPL KOBDG
QVTIKPOVEL TNV VIOBEST TNG OYEONG TNG OITPOPNG UE TOLG HIKPOOPYOVIGUOVS
(Mansfield et al.2010). O1 Gatesoupe et al. (2014) mapammpncav 011 610 AofpdKt Ta
Baktpia giyav eanpeactel and v dlaita TNV onoia, akoilovbovoe kot fpébnke 011 TO

€l6o¢ Vibrio sp ftav 10 Kupiopyo £100¢.

Y& S10QOPETIKEC £PEVVEG TTAVE TEAL 6TV 1P101LoVGa. TEGTPOPA, ATOUOVHOOT KOV
TEGGEPQ KLPTaPyO €101 TO OTTO10 ATOTEAOVGAV TOV TUPNVO, TGV UKPOOPYUVIGUDY GTO
évtepo (Bacteroidetes, Proteobacteria, Firmicutes, Actinobacteria). Avtd ta £idn
moTevETAL OTL Ppickovtal 6To Evrepo aveEaptnta omd TO Ti £160V¢ dlonta akoAoLOEL M
p1oifovoa méotpoga (Ghanbari et al. 2015, Al-Hisnawi et al.2015). O1 Heikkinen et
al. (2006), mov Otepedivioay dVO OIUPOPETIKES TPOPEG OOV, N U, oTnpilovtay 610
yBLAAELPO KO M GAAN G€ EVOAAUKTIKY TNYN TPOTEIVIG GTO OAEVPL OO GOYIX, KOl
TapoTnpMoay 4Tl Kot 6TIg 000 TPOPES Ta. Kupiapya agpdfia £idn tav Ta Aeromonas,

Sphingomonas & Chryseomonas xafd¢ kot ta, Lactococcus & Lactobacillus. Extog
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autol emonuaivouy Ot 0ev LINPYAY CLYKPIGIES SPOPES avAUEST oTIG OVO
SPOPETIKEG TPOPEC KUl OV  QOUOVMONKE KAMO0 GLYKeEKpEVO €idog. Xe
napepeepéc melpopa tov Merriefield et al. (2009) éywve 1 1w mopatiypnon. Xe
cLVOLAGUO UE Ta amoTeAécpato TV Ringe et al. (2008) odnyel 6to cvumépacua 0Tt
OTO. GUALLOVOELDT] OEV TOPATNPOVVTOL CAANYEG KOl UTOPEL 1| TPOQY| pe Pdomn To aAshpt
amod GOy VO, YpNCIHoTomOel pe emttuyior epOcOV dev ExEL APVNTIKE OMOTEAEGULOTA
oV QLGoAOYIN TOV eVTEPOVL. XTOoV avTimoda, otny 1010 epyacio amd Tovg Merriefield
et al (2009) avagépetar 0TL LANPEAY EPEVVEG GE GOALOVOELON TTOL €0e1&aV OTL PE TNV
TOPOTAVE olatta mopatnpnonKay avéncel Tov Pidciumy pkpofiov 610 &vrepo
aAAG VIMPEE ONUOVTIKN UElmoTN auTOV Ererta amd oKT® Poouddsg oitiong. v
TOPOVCH EPELVAL ETETO. amO TPES GPEC YEVUOTOC oTo, Kuplapyo &€idon, mov
avaypdeovial otov mivako 2, mopatnpninke mepimov to 1010 amotérecua Koo
onuavtikn avénon etye udévo 1o OTUOO001 evdd ta vrdAowma, PHEIOONKOV CNUAVTIKA.
Enriong avtd dwokpiveron kot oto Zynuo 3 Venn 6mov @oivetol OTL TV ®PO. Undév
VINPYOAV GTA, OElyHoTa, KAt HéEGo Opo, teplocdtepes mapovcieg OTUs oe oyéon petd

TO YEVUAL.

Ot Etyemez et al. (2015) avagépovv otnyv epyascia Tovg OTL 6TI¢ PAKTNPLOKEG
KOWOTNTEG GTO ECMTEPIKO TOV EVTEPOV 1P101LoVGUC TESTPOPAS KLPLOPYOVSOV TA YEVN
Psycobacter, Acinetobacter, Pseudomonas & Cetobacterium ov kol Bewpoldv OTL dev
etvau eDKOAO VAL YIVOUV GUYKPIGEL LE AALEG TAPEUPEPEIC Epyacies KaBMOE vrootnpilet
OTL 1 GLYKPOTNOT T®WV UIKPOOPYOVICU®DY ©TO EVIEPO T®V 1YOVOV pmopel va
EMNPEACTEL Ko 0O TOPAYOVTEC OTTMOC O TEPIPAAAOV ¥DPOG TOV AVATTOGGETOL TO KAOE
€160¢. Exto¢ avtot avagépet 61t ta. €i6n Psycobacter spp. Bewpovvrol o¢ kupiapyo o
YapLo To, 07010, AKOAOLOOVY GUYKEKPIUEVT] O10TPOPN GE EVIOTIKEG KaAMEPYElEG. To
TOPOTAVE £pyetal o€ avtifeorn pe v epyacio Twv Hovda et al. (2007) ot omoiot
avapépel 6tL Téooepa, €10M Paxmpinv avapesa Toug Kat ta, Psycobacter spp.( ta GAia
tpio. efval ta . Acinobacter sp., Pseudomonas sp., Vibrio sp.) dev umopovv va
BewpnBolv Kuplapya €idn oto €viepo TOoL ZoAmuov Tov Athaviikol. Katd
SbpKreln TNG KOAAMEPYELNG aUTA TO PAKTPI0. UTOPOVY VO KUPOPYGOUY O¢ PakTipia
oL yohaktikoO oféog (LAB). Ta &ion tov Aeromonas spp. €xovv aviyvevbetl oty
EVIEPIKY| PAEVVOYOVO S109pOpmV €10MV OTIMG Y10, TOPAOELYUO, 6TOV MrakaAdpo Tov
Athavtiko0, otov Apktocarfevivo kim. Ot Wu et al. (2012) avagépovv 6Tl T0

Baktnpla To. 0moio GLVOELOVTOL UE TNV EVTEPIKN PAEVVOYOVO Elvarl EVOOYEVT KOl £YOVV
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Myo ot Bpéym oL EEVIoTT], GTNV AVOGIN TOV Kal 6 S1APOPOLS GAAOVG CUVVTIKOVS
UNYOVIGUOVS Kol o €101KA T €10M oV Aeromonas spp  moLovY SNUOVTIKO pOAO

oV Proroyia TV yBHOV.

Mio tpoc@atn UEAETN TTOV aPOPA TNV WKPOPLoKY| yAwpida twv Danio rerio
og ereyyouevo TEPIPEALOV Kal KAT® 0md cLVONKEC GiTioNg Kot Telvag omédelée Ot
uepwéc tééerc Paxtnpiov mov PpéOnkav oMV EVIEPIKN KOWAOTNTA TOL YaAPlo0
vInpyav o€ 1d1eg ouyvotnTeg Kol 6to vepd. To mapomdve eOpnuo cuvieTtd OTL TO
TePPAALOV emnpedlel To eOKOAN TA YAPLX O OTL TO, AVAOTEPA ONAACTIKA E10IKOTEPA
otav 0 opyovicudg Ppicketal kKdtw amd cuvOnkeg metvag (Ghanbari et al. 2015). v
nepintowon G ekTpeeoduevnc kopafidog (N. norvegicus) ce TEPOUUATIKO ©TAO10
pueAethOnikov ot Paxmplokéc Kowotnteg amd OPOPETIKEG TNYEC Tpogns. Ot
avaAvGelg £0etéay OTL 6TO €viepo M Paxtnplokn mokiopopeia ywpiletar o 600
ouaoeg e To av mapexodTay oto (Mo Tpogn N Oyt Emerra amd tpeig unveg citiong ot
kapofideg mov ouriotnroy, amd Tpoen mov elye Pdon 1O PO Elyov O10POPETIKY|
Bakmnplakn mowopopeia omd o0tt elyav oto Eekivnua tov mepduarog (Melit et

al.2012).

Mio, 010QOPETIKY] £PEVVA 1| OTOI0, TPUYUATOTOMONKE TAV® GE VEUPE, ATOUX
norvdovtov  (Polyodon spathala) & otov popupopokvrpivo (Hypopthalmichtys
nobilis) amnédeie OTL VINPYUV GLYKEKPUEVE, SLOPOPETIKG €101 OTO ECMTEPIKO TOV
EVIEPOL K(BE £100VC TOPOAO TTOL TO, YAP10, Kol TGV SVO 108GV NTAV GTOV 1010 YHPO UE
t0 1010 Mayktov. opdha avtd oto veapd Gtopa Tov TOADSOVTOVL TaPATHPNONKE
uikpoTEPN ToKopopeio pikpoPidparog (Ghanbari et al.2015). EmmpocOétwe, ot
Ghanbari et al.(2015), mapompnoav GSNUOVTIKEG dSPOPEC ©TO WiIKpoPiouo TV
Muvaiov kot BevOikav eviAK®mv dropmv KiyAdomy. Ot 10101 Guyypagels avapépovy 6
pio GAAN epyacio Tov Eyve avApeSo 68 TEGGEPO dLPOPETIKG £10M yapiwv (Cyprinus
carpio, Oncorhynchus mykiss, H.molitrix & Dorosoma cepedianum) 611 xét® omod
1d1e¢ ovvOnkeg emPimong/ektpoenc/citiong, LAPEAV CNUAVTIKES O10POPES  GTOVG

HUUKPOOPYOVIGHOUG TV EVIEPOV TOVG.

Ot Apper et al. (2016) gpgvvncav v yopnynon o€ {ooTpoPr] VOPOAVLUEVNC
YAOLTEVIC GITOL Y10 VO SOVV TO OMOTEAECUATO, GTNV OVOTTUEN KOl TNV TEYN TOV
actlatik®v Aappoakiov. [oapartnpnbnke 6Tt o1 Paktnprokéc KowdtTeg elyav LIOGTEL

aAAayEG oTov PAevvoyovo yrtdva katd v didpketa g wéyms. Ot Abid et al. (2013)
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o€ EPELVO. TOL TAV® GTOV ZOAMUO TOL OTAUVTIKOU EKOVOV JOKIUUOTIKY O10TPOQY|
dbpkelag 63 nuepmdv. Metd to Té€AOG TOL TTEWPAUATOG TopaTHPNoay OTL 6€ GAO TO
TENTIKO CUCTNUO, TOV YOpuOV TOL Elyav TOIoTEL HE TPOPEG TOL TEPIElyaV
SUUPOTIKOVG  WWKPOOPYOVICUOVE  LINPEE  UEYOADTEP  TOWKIAOUOPQIO TV
Bakmnplokdv KowotHtov 6€ avtiBeon ue autdv mov ogv elyav taiotel. H avamtuén
TOV Yap1dv 0ev ennpedotnke Kot Oempnonke Pfaon TV amoTeAecUdTOV OTL OL TPOPEG
o1 omoleg meplelyav Ue GLUPBIOTIKOVG HKPOOPYOVIGHOVG ElY0V BETIKO avTiKTUTO 6TV

vyEla TOV Yop1dv Koo EVIGLOV TO OVOGOTOTTIKO TOV GUGTILC.

Ye BipMmoypoen tov gpyacio to 2015 ot Ringe et al éxavav avoaeopd oe po
apown uerétn (1988) war avoaeépovv o611 dvo &ldn Poakmpiov (Aeromonas
hydrophila, Bacteroides type A) mov enikpatovcoy 6e OO TO. ¥PUGOYOPL. EITE VT
ouriovtav pe veapd okovAnko 1 pe ceapid Enpac tpoens. Ta mapomdvem
AMOTEAEGUO, TNG UEAETNG OONYNGAV TOVE GLYYPUPEIC GTO GLUTEPUGUA, OTL TO EVIEPIKO
uikpofiopo dev emnpedletoanr amd TIC OTPOPIKEG cuvnbeleg. AOY®D NG WIKPNG
dbpkelag Tov mepduatog vanpée cuvéyetn To 1990 to omoio Npbe oe avtimapdOeon
UE TO TPONYOLUEVO. OTm¢ avagépovy ot Ringe et al. (2015) oe pehét mov ékavay
emive otov MrmoakaAldpo Tov ATAOVTIKOD TTOUTA OElYHOTO GITISTHKOV Y10, TEPITOL
gvav ypovo ue ovuPatikn tpoer| amédsiéav OTL 1 TPoYPT M omoia yopnynénke ota
delypata emnpéoce TV UIKPOPLOKN KOWOTNTA TOL EVIEPOL GE GYECT] LE AyPLOL ATOUX
T omola, 0ev owrilovtay TakTikd pue cvpPatikn tpor. TEAOG, o1 10101 GLYYPOPEIC
omv 1010 PPMoypagkn avapopd toug o 2015 avagépouv axdupa pia £pevva Tov
aQopa TNV oyEon olartac-uiKpoopyavicuav to 2012 kot arsvbiveral otnyv exidpacn
OV EYOLV TO WIKPOPUKT, EUTAOUTICUEVE GTNV  TPOYPT, O©TOVG OAAOYOOVOLC
HUUKPOOPYOVIGHOUG TIOL  EIGEPYOVIAL OTO  EOMTEPIKO ATOU®OV Towmovpas. Ta
amotehéopoTo  £0c1Eav OTL Ol TPOPEC TOL MNTOY  EUTAOVTICUEVEC TPOKAAESAV
EVOAAMYES OTIC PaKTNPIOKES KOVOTNTES Kot EEQIPETIKY UEIDOT] GE GLUYKEKPIUEVA £10M

Bakmnpimv tov Ppickoviav evtoOg TOL EVIEPOL.
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5.XYMIIEPAXMATA

Onmg ava@EPETOL KOl TPONYOLUEVMG KOTA TO TEPAGUO TOV YPOVOV EXOLV
Bpebel O10popec HOPIOKEG TEYVIKEC Y10 VO UTOPEGEL VA YIVEL YEPIGUOC TOV
UIKPOOPYUVICUMY GTO EVIEPO TOV WYAPLOV. AVTO a@opd TNV LOUTOKAAMEPYELD, S10TL
£tol moteveTol 0Tt O vdpéetl PerTinon TG VOUTOKAAMEPYELNG HE TPOmONoN VEDV
Aerwovpyikav  1bvotpoedyv. Ot mpoflwtikol pukpoopyovicuol Bewpodvian 6Tl
UTTOPOVV Vo EEAGPAAIGOVY KOADTEPO AVOGOTOMTIKO GTO EKTPEPOUEVO YAPL, TPAYUOL
7oL o enmttevyPel oe embuunTd Pabud Ba pumopéoel va eéareiyet ta avTiBloTikd Ta
OTO10L OPTYOUVTOL TOAAIKIS QLT TNV TTEPI000 G€ TAPO TOAAEG EVTOTIKEG EKTPOPEC
(Ghanbari et al.2015). O1 Heikkinen et al. (2006) avagépouvv 011 6T0 ONAAGTIKA Kol
oto Tva {Oa. o1 KowoTNTEG PakTnpiny AAANAETIOPOVY AUECH UE TOV EEVIOTI OTMG
Kol oto éplo. Xta opoobepua (oo to pikpofioua pmopet vo exm@einbel uécwm
TPOPLOTIKDOV N HEG® SLAPOPOY GAADV GKELAGUATOV TOL fonBolv TO CVOGOTOMTIKO
Tov (OOv oe O1Qpope; EKTPOPEC. Ol VOOTOKOAMEPYEIEC, TAPATNPOVIAS TO.
TOAMMOTTAG, OQEA OV TPOSPEPOLY TA, TPOPlOTIKG,  BEAOLV vV €meVODGOLV GE
YOVOTPOPEC EUTAOVTIGUEVEG LE TPOPIoTIKOVG HiKpoopyoviouoe. Ta copminpouato
QUTA VIOGYOVTAL KAADTEPT) TEYN TNG TPOPNG KAl KUAVTEPT LYEIN OTO EVTEPO OV KOl
axoua, OAeg o1 Eépevveg Ppickovtal e veapd oTdo10 Kal 0V £xouv dlepeuvnOel TANP®C
Ol UNYOVICUOL TOV UIKPOOPYUVIGUMY OUTOV KOOMG Kol S1GpOpes TAPEVEPYELEC Ol

omoleg umopel va, TpoKANBoLY amd TV YOPNYNOT TOLC,

Bdon tov avoapopdv mov Exouv yivel otV TapoLoa epyacio Kabhg Kol amo
TO. TOPATEVE omoTeEAéopaTa, elpacTte 6e Béon vo movue Ot etvan EgxdBapo OTL M
SdTpogn umopel va, emNPedoel TIC KOWOTNTES TV PUKTNPi®V 6TO £VIEPO, TAPAVLTA
etvar okOmo va, 61epevvnBolY Ol EVOAAAYEC TOV KOWOTHTOV OUTOV Tl TPOKUAOVV
oToV 0pyYaVIGHO. Ol HEYAAES ¥POVIKA QAAOYEG TTOL €ival duvaTov Vo aponpn ooty
oTIg 010QOopeg KOWOTNTEG Paktnpiny 16mMG Vo, GLVIGTOVV VO UEAETNOOLY TTEPAITEP®
Kol GAAOL TOPAYOVTES OTMG TO GTPEG, M NAKIC 1] Kot TO 6TAO10 avamTLENG 6TO 0ot

Bpioketan 0 kK&Be opyaviouds dnmg ovapépouvy ot Desai et al. (2012).

Ev xotokAeldl, omv mopovca €pyacio. MOPUTNPNOUUE OAAAYEC TMV
KOWOTHTOV KOl TG 0pOOVIOG TV UIKPOOPYOVICUDV EREITH, OO £Vo YELUO, OAAY
ypewletal  mEPIGGOTEPN  OlEPebVION YL TOV  YOOTPEVIEPIKO OCOMVO  TOV
COAUOVOEIOMY Kl TG aLTOC OvTIOPEd TIGC KOWOTNTEG POKTNPI®V 7OV E1GEPYOVTAL

HEC® TOV KAOMUEPIVAV YELUATOV Kal GE SIOPOPETIKES 1YOVOTPOPEC.
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