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oto Nixoloo Xtepyiov...

EYXAPIXTIEY

‘Exo v avdykn va guyapiomom 6Aovg ekeitvoug mov cuvERaiiay 6TV 0AOKAN PG
g Aumhopatikng Metantoyakng Epyaciog pov, GAAOL pEe TNV EMGTNUOVIKY TOVG
W0t Kot kafodnynon kot GAAot pe T otnpign og TpakTikd {nTnuaTo.

[Mpotictwe, gvyapiot® Oepud v ko Kotov Evbvpia, Evietaipévn Epsovrtpua,
BioAdyo- Owoto&ikordyo, tov Ivotitovtov Yoarokaihepyeiwv tov EA.KE.®.E.
Eijpon  evyvopmv mov 0éxOnke va vAOTOMG® TO €PYAOTNPOKO UEPOS  TNG
Aulopatikng pov Epyacioag ved v emifieyr g, 010T1 otdOnKe onuovtikn 1
GLUPOAN TG OTN YVOGN TOL HOL HETEOMGE, AALG Kol YioTi 6TO GOVTOHO SAGTNUA TNG
ocvvepyoaoiog pag O1Ebece ypoOVo TEPA AMO TG TPOCOMIKEG TNG EPELVNTIKEG
OpaCTNPLOTNTES.

2 ovvéyela, guyaplotd TV kKo Movtov Akatepivn, Avarminpotpu Kabnyntpu
Bioloylag Zmovovimtdv tov Tpnquatog Buoynuelag & Blotegyvohoyiog, yw to
evolpépov, ) Pondewa kot v kabodonynon oe kabe otdoo tov [IME.

Eriong, 8ého va gvyapiotiom tov ko Moapovpn Znon, Kadnynm evetucng Zowaov
[TAnBvouwv tov Tpnuatog Buooynuelog & Buoteyvoroyiag, mov déxbnke va
napevpedel otV Tapovcioon g AlatpPic Lov w¢ HEAOG TNG EEETAGTIKNG EMTPOTNC.
Evyapiotod m I'eopyiov ZtéAda yia v mpdTepT cuvepyasio kot Borfeld g kot to
A.X tov Tunuatoc Broynueiog & Biloteyvoloyia tov TMavemomuiov Ococoariog yio
NV TOPATOoT TAPAOOCNG TNG EPYACING LLOV.

Televtaiovg aenoa tovg avOpdTOVG ToL 6TEVOD pHov KOKAOV, KovvaAdkn Asvio,
l'eowpyoxd Koota, Mnpéota Ilavayiwwta ko Kovotaviivov Kovotavtiva, mwov
amotéAecav aoTEIpELTN TNYN NOKNG VTOGTHPIENS GTO YPOVIKO TMV GTOVLODV [LOV.
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HNEPIAHYH

2y mapohoo PEAETN, eKTUNONKE M emidpacT TG UEPIKNG OVTIKATAGTAONG TOV
yBvehaiov and PLTIKA £A0to 6TO PLOUETOCYNUATIOUO KOL TNV OTOTOEIKOTOINGN TOV
oolvikod 0&éog kol ¢ @Aovuekivng oty tomovpa (Sparus aurata). Ta yapio
yopiomKav ce TE6GEPIG OUAOEG, TOV JEPEPAV MG TPOS TO €100 TNG TPOPNG TOL
KOTOVAADVOV KOl OG TPOG TOV avTKpoPakd mapdyovia mov yopnyndnke. H tpoon
A meprelappave 1yfvélato g povadikn myn Alrovg, evd oty tpoen B 10 66% tov
yOveraion avTikaTooTaOnKe omd piypo QUTIKOV ghaiov (Kpappélato, Avédalo Kot
QOWIKEAOL0). Xta yaple Kabe opddog yopnyndnke aviyukpoPlokdg mapdyovrag,
0EoAVIKO 0&D M| Aovpekivn, Héco ™S TpoPNS, ot ddon twv 30 mg/kgmuépa yia to
o&oAvikd o&0 ko 75 mg/kg/muépa v ) Aovpekivn, yioo 7 nuépes. To Nmap tov
yopldv cVAAEYONKe 800 Nuépeg mpv v Evapén yopnynomng Tov 0E0AVIKOD 0&Eog
(Muépa -2), petd amd mévie PEPEG Yopnynons Tov avtifotikov (Muépa S) Kot Tpelg
pépec petd to téhog g Bepanciog (Muépa 8). Ymoroyiotnkayv ot 6pactnplotnTes TV
evlopwv  7-ethoxyresorufin-O-deethylase ~ (EROD), S-tpavoeepdon NG
yhovtaBetovng (GST) ko kotakdon (CAT).

Y10 yapla, mov EAaPBav v Tpoen A, 1 dpoaoctnprotnra tov evibpov EROD
avénonke petd amd ™ yopNynomn tov 0EOAWVIKOU 0&E0C KOl TNG PAOVUEKIVNG, EVM
EMESTPEYE OTA OPYIKA emimedo petd T JSwkomn Tovg. Ot OpacTnNPOTNTES TV
evlopwv GST kot CAT oTig 1d1€¢ OUAOES WYapL®DV OV ELPAVIGAV CNUOVTIKT LETAPOAN
Katd TN yopnynomn tov ofoMvikov o&fog, oe avtifeon pe TIC OLENCES TOL
TOPOVGIACAY KATA TN YOPNYNoN TG AOVUEKIVIG Ko TN Helwon HETE TN O10KOTH TOV
avtifrotikov. Otav ommv Tpoepn 10 1YOLEANIO OVTIKOTACTAONKE OO QUTIKA EA0LOL
(tpopn B), dev mapatnpnOnke onuavtiky petafoAn g opactnpldttog TV evihimy
EROD xoatd ™ yoprynon kot twv 6vo avtifrotikdv. Ot dpactnpiotnteg tov eviipmy
GST ko CAT «atd ™ yopnynon tov oEoAVIKOU 0E£0G 0V TAPOVGINCAY CTATICTIKG
ONUOVTIKES LETAPOAEC, EVD, KATA TN YOPYNON TNS PAOVUEKIVNG, avENONKaY KOTA TN
SLapKELDL TNG YOPNYNONG Ko LEW®ONKOV HETA TN S10KOTH TNG.

SOUTEPOACUATIKA, 1 LEPIKN OVTIIKATAGTOOT TOV QUTIKOV ALV GTNV TPOON TNG
Tomovpag £0€1EE v emnpedlel 1o PlopetacynUaTicid Tov 0E0AVIKOD 0EE0G Kal NG
QAOLUEKIVIC, YEYOVOC TTOV TTPEMEL VO AdpPavetal vToyn, OToV aVTA ETAEYOVTOL OG
EVOAMOKTIKEC TTNYEG EANU®V.

Aé&Eerg-kAeona: Sparus aurata, ybvélaia, euTIKA Ao, 0E0AVIKO 0D, pAovUEKTIV,
évlupa fropetacynUaTico, amrotoSikomoinon.
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ABSTRACT

The effect of partial substitution of fish oil by vegetable oils in the
biotransformation and detoxification of oxolinic acid was investigated in gilthead sea
bream (Sparus aurata). Fish were divided into four groups, which differed in the type
of food they consumed and in the type of antibiotic. Diet A contained fish oil as the
only lipid source, while in diet B fish oil was partially replaced (66%) by a mixture of
vegetable oils (rapeseed, linseed and palm oil). Fish of each group received a dosage
of 30 mg oxolinic acid/kg/day or 75 mg flumequine/kg/day, for 7 days. Livers were
sampled on days -2 (two days before the administration), 5 (after five days of
antibiotic administration) and 8 (three days after the administration).
Biotransformation enzyme activity, including 7-ethoxyresorufin-O-deethylase
(EROD), glutathione S-transferase (GST) and catalase (CAT) activity, was evaluated.

EROD activity was increased after administration of oxolinic acid and flumequine
and reduced to the initial baseline after the end of the treatment in fish receiving diet
A. In the same groupsof fish, GST and CAT activity showed no significant
fluctuation during the administration of oxolinic acid, in contrast to the increase
observed during the administration of flumequine and the decrease after the
suspension of the antibiotic. When fish oil was replaced by plant oil (diet B), no
significant changes to EROD activity were observed during drug administration (both
oxolinic acid and flumequine). No significant variation was recorded on the activity of
GST and CAT during the administration of oxolinic acid, whereas the activity of both
GST and CAT increased during the administration of flumequine and decreased
after the treatment.

The results of the present study indicate that the use of vegetable oils in the diet of
sea bream can affect the biotransformation of oxolinic acid, and that should be taken
into account when they are selected as an alternative lipid source.

Keywords: Sparus aurata, fish oil, vegetable oils, oxolinic acid, biotransformation
enzymes, detoxification.
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1. EIXAT'QI'H
1.1. Kailépyero Tormovpag (Sparus aurata)

To €1d0g g Toumovpag amoterel OTIC LEPEG LOG L0 OO TIG KAADTEPEG EMEVOVTIKEG
dpaCTNPLOTNTEG GTO YMPO TNG EKTPOPNS YopldV NG BAAacoag AMdym ¢ KavoTnTag
TayElOg TPOCAPUOYNG KOl avVATTTUENG TG G€ TeXVNTO TEPPAALOV. XTOV EAANVIKO
Ooldoclo ydpo @Tavel 10 gumopkd péyebog twv 300-400gr otovg 14-16 unveg
(Tvpmévov, 2002).

H dwtpoen g mephapPdver poAdkio, ootpokddepua, HIKpE yaplo kot UK.
Etvar gvaicOntm otig youniég Bepuoxpocieg kot oTic YUUNAES CLYKEVIPMOOELS TOL
o&vuyovov (Xdtog kot Poyddxng, 1992; Christofilogiannis, 1993). EmumAéov eivon éva.
gldog, mov og oyéon mpog Ta dAA £10Mm BoAacotvod Kot YAVKOU vepOV, elval MydTePO
evaicOnto omv oappovie. ‘Exer owmotwlel, o011 emPudbvel 6 vynAdTEPM
oLYKEVTPpWOTN Kot amd v Méyiom Amodekt| Tolwkn Zvykévipoon (MATC) oMkng
appmviog (NH4++ NH,), n omoia eivor 4,8 - 8,2 mg/L (Wajsbrot et al., 1993; Parra kot
Yufera, 1999).

Amotehel éva ektpepoOpevo €idog g Meooyeiov, 10 omoio yapaxtnpileton amd
TayOTATN OVATTTUEN E01KA KaTd TIG OepUéc TeP1OO0VE TOV ¥POVOL, L0 1O1OTNTA TOV
MG TPOGOIdEL 1OHTEPO OKOVOUIKO EVOLUPEPOV YO TIG EKTPOYES Wopudv. Mia
tomovpa 3 etV unopel va pBdoetl oe pnrog 40- 45 cm ko Bépog 0,600 - 0,800 kg oe
vedApvpa vepd kot 25 - 30 cm pe Bapog 0,400 — 0,500 kg oe adpvpd vepd (Xdtog
kot Poyddxng, 1992; Paspatis et al., 1999).

1.2. Tpo@ég mov ypnoipomorovvror oty Iyfvokaiépyera

Ta yapo g yBvoKaAMEPYEWNG TPEPOVTOL PE TEYVNTEG 1COPPOTNUEVEG TANPELS
YOLOTPOPEC OV £YOVV GVOTOCT AVAAOYN TMOV JTPOPIK®OV GLVNOEWDY ToL KEOE
€ldovg yoplov o1 @evor. Avikovv otV kotnyopic TV ENPOV TPOQOV Kol
TOPAYOVTOL G 2 HOPQEG avOAOY®S TOL HeEYEOOLE TOL EKTPEPOUEVOL \YapLOv:
ocoumnktov (pellets) ya to peyaddtepa peyédn kot kokkov (granulated meal) ya tig
pikpéc nhkiec. H dadikacio mopaywyng tovg teptAapuBavel Tnv TpoKaTEPYLsio TV
VOOV TPOTOV VA®V 10V givar kuping ybvdievpa, ybvéloa (fish meal kou fish oil)
Kol ONUNTPIOKA, TV TPocsOnKkn Prrapvedv kot 1yvoototyeiov (amopaitntov yio v
QLOIOAOYIKT avAmTLEN TV YaplLdV) Kot TEL0G, aubAiov (starch) yua v cvykoAinon
TOV GLOTATIKOV HETAED TOVC.

Ta mieovektnuato tng ypNoNg TANPOV TEYVNTOV 1YOLOTPOPOV givar OTL: o)
Tapdyovtol o€ eEEOIKEVUEVES PLOUNYOVIKEG E€YKATOCTACELS WHE YpNon otabepdv
oLVONKOV TOPAY®YNG KOl TICTOTOMUEVAOV TPAOTOV VADV LE OTOTEAECUO VO, Etvon
VYEOVOLOYIKG aoQOAEic, B) dlaBEéTOoVY EAEYYOLEVO QUGIKE YOPOKTNPIGTIKA (YL,
péyeboc, moukvoTNTO, YPOUA) Kol Y) M oOVOeon Tovg eivar eheyydpevn kol dpa
&xovv otafepn Kot Voot SaTpo@ikn a&io Kot opyavoANTTIKES WO0TNTES

Téhog, axpipmg emedn ot texvntég yBLoTPoEg £xovv cav KOpLo TPp®TH VAN TO
yBvdArevpo, 10 omoio mpoépyetor mAAL amd yhpla pe avticToryo TPOEIA BpenTiK®V
OVGLMV, TPAOTEIVOV Kol TOAVAKOPEST®V AMTap®dV 0&EmV, dSotpodV GTO AKEPAULO TIG
TOADTIES WO10TNTEG OV £XEL TO YAPL ¢ TpdPIo. Ta ybvdievpa kot ta yBvéloa
gtvar To. KUPLOTEPO GLGTATIKG TMV YYOVOTPOPAOV LE TIC OTTOIESG TPEPOVTOL TO WYAPLOL TNG
BVOKOAMEPYELOG O1OTL O1 YYBVOTPOPEG TPETEL VO TPOGOIOOVY GTO EKTPEPOEVO WAPL
TG AOPOITNTES Y10 TV AVATTTLEN TOV TPOTEIVES Kot ).

14

Institutional Repository - Library & Information Centre - University of Thessaly
02/06/2024 21:08:16 EEST - 3.133.142.3


http://www.selonda.gr/common/threptikes.htm

Ta yBvdievpo ko To yBvédaio mpokdmTovy amd v enefepyocio (AAeopa)
OPIOUEVAV EWBMOV TEAAYIKOV Woptdv (Un gumopikd £i0n) to omoio aAlevovtal Kupimg
otov vOTIo Eipnvikd kot Bopeto ATAaVTIKO Kol € ¥pNOYOTOlovVToL Yo avOpmmiv
KaTavaA®on, Kupiowg Adym Tov [KpoL Tovg peyéfoug Kot TG oKANpNS olpkag Tog.
Ta €idn avtd TV yoprov, oynuotiCovv tepdctiovng TANBLGLOVG, ToAAaTAactalovTot
TOAD YPNYOpa Kol G PEYAAOLS aplfpos, HEYOADVOLV TaxDTATO KOl £XOVV HIKPT
dupkela Cong. AMevOVTOL 68 PEYAAEG TOGOTNTESG KOl ATOTEAOVY GTTOVdOOTATY TN yN
aplotNc mowTTNTOG TPOMTEIVOV Kol tyBvelaiov Oxt pOVo Yoo TG OVAYKES NG
mayKooog  yfvokoaAépysog oAAG kol g (oG mopoyomyng €V YEVEL
(ktnvotpooia, TTnvoTpodia).

YUYKEKPEVO, EKTIHATOL OTL M €TNOO. TTAYKOGUO TTapay®yn tybvaiedbpov givor
nwepimov 6,5 exkatoppvplr TOGVOL, €K TOV Oomoiwv HOVO TO 2 EKOTOUUVPLO
Katavodovovtalr ond v yBvokoAAiEpyelo. AVTIOTO®MG, 1 ETNCO TOPAYMOYT
yOveraiov eivor 1,2 exotoppdpla toHvol, €k TV omoimv M yBvokaAAiEpyeia
Katavaravel tepinov 450.000 tOvoug,.

I'evikd, n owtpoen tev YOOV meprapPdvel mévie KOPLOL GLOTATIKA: TPWOTEIVEG,
Mmn, vdatdvOpakeg, ynuikd otoyeio kor Prrapivec. Ta wydépo wpocrappdvouvv
TPOTEIVEG e oKomd va AdPovv to apivo&éa, mov TIC omoteAovy. Metd amd v
TPOGANYN, o1 Tpwteiveg Olaommvion pe ™ Pondela tov mentikdv evidpwv ce 20
apvoEEa, TA OTOl0L OMTOPPOPDVTOL GTI] CLUVEXELNL OO TOV EVIEPIKO PAEVVOYOVO Ko
KOTOVELOVTOL LE TO aipa g Opyava Kot 16Tovs. Ta apvo&éa xpnoiomotovvtal yio
ovvheon véwv TpOTEIiVOV (Kotd v avamtuén kol avamopaywyn), oAAE Kol TV
OVTIKOTAGTOOT ToA®V (dTnpnomn) Kot €ivol CNUOVTIKA OTNV TopOy®y | TOV
evlbpov. And ta 20 apvoééa, to 10 Bewpoldvror amapaitnto kot mpémer va
TEPAAUPAVOVTOL GTNV TPOOT], POV T YAPLo OV UTopoV va ta cuviEcovy. QoT1d00,
otV TpoPn Oo mpEmEl va LIAPYEL 1GOPPOTID HETOED OMOPOITNTOV Kol N
amopoitNTe®V aUVOEEMV, MOTE Vo UNV VTAPYEL TAEOVACUN KATOWmV €15 Papog
Kémowwv GA@V. Avtd umopel vo odnynoel oe EALEWYN OPICUEVOV AUIVOEEMY,
amoPaiTNTOV Yo TV avaTTLén Kol T ANYn EVEPYELNS, TOPE TO OTL TO EMIMESN TOV
TPOTEIVOV otV Tpoen &ivanr péoa ota uoloroyikd Opwo. Emmdéov, m Aqym
OVETOPKOVE TOGOTNTOG N/KOL TOOTNTAS TPOTEIVOV UTOpPeEl Vo 00NYNOEL GE
KATOPOAMGUO OPIGUEVOV 16TMV, Yo Vo dtotnpndei n Aettovpyio (OTIKOV 16TOV, UE
OmOTELEC O LEWOWIEVO pLOUO avdamTuéng katl amdAeln Bdpovg. TErog, | TpoPn Tpémet
vo, TEPIAAUPAVEL OPKETO EVTENMTEG TPMOTEIVES, MOTE VO UEWOVETAL 1) TOCOTNTA TOV
aldtov, mov ekkpiveton (Wilson, 2002).

To Mmidia Bewpovvtor n KOpla Tyn vEPYELNS Yo To Yapla, KaBdg dtabétovy
duthdota evépyeta avd povada Papovg, cuykprtikd pe Tic mpoteives. Eivor onpovtikd
Y. TO GYNUOTIGHO TNG OOUNG TOVL KLTTAPOV, TN OWTNPNCN TNG OKEPALOTNTAG TNG
peuppavne kot tn dwtnpnon g PEATIGTNG vYElNG, avATTLENG KOl OVOTOPOYMYNC.
[Mopoia ovtd, M vrepPorkn TEPEKTIKOTNTO TNG TPOPNG o€ Amidw pmopel vo
00MYNGEL OTNV aVATTTVEN HEYAANG TOGOTNTOS MOV 6TO OKEAETO Kat, 1010iTEPO, GTN
omiayvikn Kodtmra. Ta Amidi mwpounbevovv to yéhpro pe dvo Amapd o&éa, to
MvoAreikd (18:2 -6) kot to Avorevikd o&L (18:3 ®-3), Ta omoia dev pumopovv va
oLVOEGOVY T YApLo KOl ETOUEVOS Etvan amapoitnTn 1 TPOSANYY| TOVG LE TV TPOPT.
INa to Adyo awtd onuovtikn givat Oyt poévo 1n eEQGEAMON TG GMOGTNG TOGOTNTAS TOV
Mmdiov 6TV Tpoen, dALd Kot T0 €100¢ aVT®V, OoTe v eEacoiiletal n TpOSANYN
TV anopoittev Mmaponv o&éwv (Morrow, 2003).

Ta Mmidw Tov yopldv Tov aApvupodv VOATOV gival TAOVGIO 68 Pid LEYOAN TOUKIALL
KOPEGUEVMV KOl LLOVOOKOPESTMV MIapdV 0EEMV, To, 0Toia TpokLATOLY arnd de Novo
ovvleon, kdtL Tov de cvpPaiver pe To ToAvakdpeoTa Mmapd o&éa, Ta omoin TPEMEL VoL
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xopnynbovv péow g tpoens. Tpila moAvakdpesta AMmapd o&Ea pakpds aAHGoL, TO
ewooa-mevta-ev-oiko o&H (EPA 20:5 -3), to ewooidva-eEa-gv-0ikd oo (DHA 22:6
®-3) kot 10 apaywovikd o0&y (ARA 20:4 ®-6), mapovcstdlovy TOAD GNUAVTIKEG
Aertovpyieg ota Sapopa idN Yopidv, OT®G KoL GTO TEPIGGOTEPH GTOVOVAMTA.

Y10 veapd dropo Tomovpag To EMINEdO TV amapoitnToV AMmapadv 0wV Ba mpémet
va gtvar tovAdyiotov 1,5-1,8% oe tpoeég pe 12-15% Amidia, pe oxomod vo emrevydel
N PéATio avamTuén kot avtiotaon 6to otpes. Aapupdvovtag vwoyn OAn TV TEPI0d0
avATTLENG KO TOL VYNAL EMITESO MTTOV OTIG EUTOPIKES SOUTES, TOGOOTO UEYAAVTEPO
and 2,5% eni g Enpag ovoiag eivar avtd, mOL CLOTNVETOL Yo TO VEAPA ATOMO
towmovpag (Izquierdo, 2005).

H wavémta tov yopidv va ¥pnoilomotovy Toug voatdvipokeg mokiAder petald
tov ewov. H amovoia toug amd v tpoen aviaver tov KatafoAioud GAAwv
OLOTOTIKOV, OTMG &€ivol Ol TPOTEIVEG KoL TO AITIOW Yoo €VEPYELD KOl GAA®V
Boiloywmv popimv, mov wpoépyovtor omd Tovg vootdvOpaxec. Emiong, ot
VOATAVOPOKES CLUUETEXOVV OTIS TPOPES MG GUVIETIKO VAIKO TOV GUOTOTIKOV TOLG
(Morrow, 2003).

Av ka1 o1 Prropiveg Kat tar avopyovo oTotyela 08 YPNOIUEVOVY MG TINYEG EVEPYELNG,
elval amopaitntn n mopovcic TOvG, UE OKOTMO TN (QULGLOAOYIKY AETOVPYID T®V
opyavicpudv. Ta avopyava ototyeio eivor to acPéotio, payvnotlo, vatplo, kdAlo,
cidnpog, Yevddpyvpog, YaAkdS, GeANVIO Kol TpocAopupdvovior amd To Yaplo HECH
™G TPOPNG, aAAG kol amd to eEmtepkd mepiPdAiov tovg. Ta otoyeio avtd eival
OmoPaiTNTO GTO GYNUOATIOCUO TNG SOUNG TOV GKEAETOV, OTN UETOPOPE MAEKTPOVI®YV,
ot pvOuion g ofeoPaciknc ooppomiag Kol otV @opoppvOon. Emiong, elvat
ONUOVTIKA GTOLXEIN TV OPHOVAY Kot TV EVEDLOV.

1.2.1. AvVTIKOTA0TOG TPOPNS- HLO TAYKOGULO OVAYKY)

Me v avdntuén tov KAGdov g voatokaAMEpyelng avéavetar 1 {Rmon yo
TPOPEG TTOV VoL €Vl KATAAANAEG Y10 TN GOOTY| AVATTUEN TOV EKTPEPOUEVOV EOMV.
Ta yBvdrevpa kar to yOLEAM €ival Ol TUTOL TPOPNG TOL YPTCUOTOOVVTOL
TEPLGGOTEPO UEYPL ONUEPO, KATL TOL TEIVEL VO S10pOpoTONOEl AOY® TNG TOYKOGULNG
peiowone tov ybvamobepdrov. Xvykekpipuéva, yivovioar mpoomadeleg peiowone tov
T060GTOV YOLAAEVPWOV OTIC (WOTPOPES e GKOTO TNV TN PLOGILOTNTO TOV KAAIOL TG
yoOvokaAMépyelng. H €pesvva éxel eotwootel oe GhAeg myéc mpoTEivOv mov Ha
OVTIKOTOOTHoOVV To Bvdievpa kot ta 1yBvélota, OTMG QELTIKEG TPMTEC VAECS,
EMOIOKOVTOG, TOPAAANAC, TN OTNPNoN TOV OPENTIKOV KOl OPYOVOANTTIK®V
YOPOUKTNPLOTIKAOV TOV KOAMEPYOVUEVOV EWDDOV.

Yndpyovv moAAEG SL0POPETIKEG TPADTES VAEG PLTIKNG TPoEAevons. Ot meplocOTEPECS
etvat Atydtepo KoAQ TPOGOUPHOCUEVES GTIC OTOLTIGELS TOV YAPUDV, OEO0UEVOL OTL dEV
&xovv v 1010 Opemtikn adia ovte Vv O yevoTkdTTO pE Ta yBvdAievpa. Emiong,
av Kol €YouV OEOUEVTIKEG 1010TNTEG MOV EMITPEMOLV TNV «OCLYKOAANGT» UE €va
opapidlo tpoeng (pellet), n evowudtwon tovg oe cOVOeTA TPOPIU Eival EVTEAMG
OLLPOPETIKN.

H xotackevn tov QuTIKOV yeupdtov akolovbel KavoviGHOUG OV apOpPOvY GTHV
amoevyn HOAVVoNG omd pkpoPlakoVs, yMukovs, Ttofkohe mapdyovieg Kol GTOV
éleyyo 10V T060oToL TV GMOS 6T1g TPdTES VAEC.

Mo peydn Towidio ToV QUTIKOV GLGTATIK®OV £xovv NON e&etaotel Yo va Ppedel
T0 KATOAANAO VTOKATAGTOTO LY HLAAEVPOL, OVAAOYQ LE TO KOAMEPYOVEVO €100G. ZTIG
TePLocOTEPES HEAETES ExEL YpnoyomomBel To Avédaio, coyiédato, nAélato, Atvéimo,
KpopPEéAaLO, EAOANO0 Kol TOPATPOIOVTO OTMG 1 YAOLTEVT, €iTE AMOKAEICTIKA €lTE
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0€ GLVOVOGHO GTN GUVOEST TNG TPOPNG Yo Ta €101 [E eMImESD SOUTNTIKOV AMTIdiwV
peta&d 10 ko 12% (Elham et al., 2009). Exktdg amd ) yAovtévn, 1 mEPEKTIKOTNTO
o€ MPMOTEIVEG TOV LTIKOV gAaiwVv givar pikpoTtepn and avth TV tybudievpwv (60-
70%), m.x. 60% n YAovtévn kot 45% n ooy, Eniong, evéd ot putikég mpmteiveg givarl
mAovolEG o€ Prtapiveg, opopéVO apvogen eVOEXETAL VO VTTAPYOVV GE YOUNAESG
nocdtteS (Avsivn, pebetovivn).

Ta putikd EAana givor Atydtepo €0menTO, OMOTE Yo Vo avéNBel N menTKOTNTA TOLG
KOl VO, TEPLOPLGTOVV Ol EMOPAGEIS TOV OVETOPKMG EVTENTOV CLOTATIKOV 1 EVOCEDV
mov pewwvovv T dwtpoeiky aia, yivetar yprion g Oepudtrog, g mieomg
(e€mBnon) N amToPAOIDOVOVTAL 01 GTOPOL TV PLTMV.

Avtég ot apvnTikég  1O10TNTEG  UTOPOVV, €VTOVTOIS, VO  OVTICTOOUGTOVV
ONuovpydvTag £vo piypo dpdpmv  oLoTOTIKOV otn  obvleon g TPoeNg,
Tpocapuolovtds to avdioya pe to otoxevopeva €idn yoapiav. I'a mapdderypa, ota
GOALOVOEN TO KOAVTEPH OTOTEAEGLOTO YOl TNV OVIIKOTACTOOT TV 1Yuaiedpmv
&xovv AnoeBel pe tpoen amd cdyw. o v wEoTpOoPO Kol TNV TOUTOLPO, EYEL
onuelwdel Tpd0odog e T0 GLVIVACUO TPOTEIVOV OO SPOPETIKEG PLTIKES TNYES.
Eivor dvvat) m avtikatdotaon tov 75% tov yBvdievpwv pe éva  piypa
elookpaupng, yrovtévng kot opafocitov. To wpoidvTo TOV YPNCUOTOIOVVTOL MG
OLVOETIKA €lval TO aAyvViKO, 1 Kapporyivn Kot To ayop.

H yprion tov pukav 1 Paxtnpiov wg nnyég mpwteivng eCetdlovtor emione, aAAd
&xel yvopioetl pikpn emtuyio pé€xpt Tdpa, KaBMG KoL To TOPATPOTIOVTA TNG TOPAYDYNG
¢ ProaBavoing mov eivar TAovota oe Tpwteives. A0t Ba Tpémel va AneOel vTdyn n
OBEGIUOTNTO TOV TPATOV VAOV MG VTOKATACTUTA, £TCL MOTE VO, SICQUACTEL 1
Blrooora ¢ aAteiog Kot TG tyBvoKaAMEPYELOG.

Extdc¢, 6pmc, and npoteiveg, o wapla ypetalovion Prrapives, avopyoaves ovcieg Kot
Mroapd o&éa yuoo v avénon ko avamtuén tovc. Ta molvaxkopesto Amapd o&éa
HOKPAG aADCOL vl T ONUOVTIKOTEPD, WO10TEPA TNG N-3 GEPAS, YVOOTY WG OUEYNL-
3, T0 omoiot amoTEAOVV HEPOG TV KLTTOPIK®V peuPpoavav. Ta yapla Exovv moAy
piKpn wovotnto vo cvvBécovv ovtd to Mmopd oféo amd GAAOVE TPOOPOUOVS
Mmdilov, O0mwg 10 Atvodevikd o&O. H tpogn mpémel, cuvemmg, vo TEPEEL Ta
aropoaitto Amapd 0&a, 6to 1% Tov GLVOLOL NG JATPOPG TV EKTPEPOUEVMV
yoplov. H avdykn avt umopel va koddmtetal gite pe mpocHnkmn ybveiaiov oty
dlatta 610 TEAOG TOV KUKAOV EKTPOPNG N LE TNV TPOGOHNKN WG EMAPKODS TOGHTNTOG
YOLOAEDPOV BTNV GLVOAIKT] dloToL.

1.2.2. Iy0véharo évavtt PuTIKOV EAAI®V

Ot épevvec Yo v avtikatdotaor tov ybvotpopmv £xovv eviabel v televtain
dekaetio. ['tvetow  mpoomdBewr  cvvovacpov  ddgopwv  mapoydviev, OTOG
avaépinke, v v epappoyn piog oatpoeikng mpdtacng oTnPloevn 6€ QUTIKA
éhaua (Plant oil). Ex tov npotépav, ot emothipoveg yvopilovy nwg 660 peyaddtepn
ovyyéveln €xel M TOPACKELALOUEVT] TPOPN TOV KOAMEPYOVUEVOV WOPIDV UE TNV
TPOON 1OV €MAEYOLV TO dypra Wdpla TG0 mo vymg Ba etvar 1 Tapaymyr|. X avto
EPYETOL VO GLYKPOLOTEL O OWKOVOMKOG TOPAYOVIOS TOv Bo KOTOoTAoEL pia
yBvokoAMépyeln Prooun. Etot, ta ybvéhaia kot ta yyBvdievpa £yvav «Kabestdo)
OTOV TOUEN TMV VOATOKUAALEPYELDV, TOV TOPA TEVOLV VO avVTIKOTAGTAO0VY, KLpimg,
eEartiag g peiwong TV @uowkdv amobepdtov Kot Y vo pewwbel to kdoTOg
napaywyns. Méypt onpepa dtapaivovrol kdmoo OeTiKd oTotyeio 6N XPNON PLTIKAOV
elaiov, eved voieinovtal 6 GALA TOV aKOUa gV £IVOL YVOGTES Ol EMMTAOGEL.
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Ot Elham et al. (2009), émerta omd peiétec, €dei&ov OTL givar dvvatn n
vrokatdotoaon tov 60% Tov dTpoPikdv chaivv oe €ldn 6mwg to eaykpi (Pagrus
pagrus) kot m towmovpa (Sparus aurata), omd piypoto TPUOV QUTIKOV EACI®V
(MAAdano, PapPokédiato kot Avélato 1 coyiéroto). [apatnpndnke, dniaodmn, 6Tl dev
VINPYE ONUOVTIKY €Midpact otov €01kd puOud avamtuéng (SGR), otov nuepiclo
deiktn Papovg (DWI), 71 ot0 AdOYyo petatponng (wotpoedv (FCR) pe v arlayn g
dwatpoenc (Elham et al., 2009; Mourente, 2006).

Evtobtolg, oe meipopo pe aviwkordotoon e Tpoeng, omd QUTIKA £hoid, GTO
Kahkdvi (Psetta maxima), mpoxkAnonke avénon tov Avelaikod 0&Eog otny TEPInT®ON
™G odylog 1 Tov KpouPéhatov kot adHENCN TOV AVOAEVIKOV 0EE0C GTNV TTEPINTOON
0V Avehaiov. Ao v dAAN TAgLPA, 1 PEI®OT TOV OKOPESTOV AMITapdV 0EEMV amd
™V TPOGANYN ¢ YyBvelaiov 001yNoE G€ OPIGUEVES OAAAYES TOV OPYOVOANTTIKAOV
wothtev ¢ odpkag (Regosta et al., 2003).

Evd 1 avtikatdotaon tov ybvdievpov ond tn ooyl deiyvel va eivor pior KoAn
YN TPOTEIVNG Y10 TNV TOmoVpa, TO GAELPO cdYG ExEl KatmTep Opentikn atio Tov
mOavov va opeidetan otn younAn Oepukn eneEepyacio tov mpoidvtog (Alexis, 1997).

H omovcio tov ybvelaiov otn dwtpoepn OV yapudv aviikatontpiletol oto
TPoPid Tov Mmapmv 0&Ewv tov mAnBvopov. Ta ydplo Tov TPEPOVTOL UTOKAEIGTIKA
ue PBaon ta @urtikd élato, £xovv  yaunAotepn mEPlEKTIKOTNTO o8 wuéya-3 (N-3)
Mrapd o&a pakpdsg adboov amd ekeiva Tov tpépovtar pe ybvélata (Trattner, 2009).
IV ovtd evosikvotow M ex véov afloddynon tov Oetikodv  otoyEiov TG
avtikotdotoong (Alexis, 1997), d16t n eldttoon tov ouéya-3 dev gival embounty
W00TNTO OVTE Y10 TN OWOTH OVOTTUEN TGOV YapldV OVTE Yo TO. OPEAN omd TNV
KOTOVAAW®GT TOVG,.

Ye GAlo mepdpoto mopotnpnOnke 0Tt N VBEMON ELTIKOV TNYOV STPOPNG
emnpedlel cuykekpéva T oOvOeoT TV MIOPOV 0EEMV TOV 16TOV TOV yaplov. Ot
(QULTOOTEPOAEG Kol TOKOQEPOAEG TOL Ppiokovtal ot QULTIKA EAoto pmopel va
TPOKOAEGOVV TEPAUTEP® EMIMTMOELS GTO UETOPOAMOUO TV Amdiov. MoAovott ot
QLTOOTEPOAEG Ot Ppébnkav o€ ONUAVTIKEG TOCOTNTEG GTOVG 1GTOVS TMV YAPLDY,
eWAleTon OTL UTOPOVY VO OVTOY®VIGTOVV UE TN XOANGTEPOAN Yo BEoelg déopevong
Kol yU' avtd vmdpyer peiwon oto emimedo yoAnotepoins. ‘Eva axoun oetypa
TPOGOPUOYNG TOV YOPUDV OTO VEX OTPOPIKA Oedouéva, eivor m peimon g
KkolvuPntikhc Tovg avotnrog otovg 4°C (Petterson, 2010).

I'evikdtepa, o otOYX0g dev eivar HOVO VO KOTOOTEL EQIKTI 1 OVTIKOTACTOON TMOV
SUTNTIKOV GLVNOEIDV TOV KOAAEPYOVUEVOV EWDMOV LE TO amapoaitnTo Amapd o&éa
Kol TPOTEIVEG PLTIKNG TPOoEAEVOTG Yol TN BEATIOTN avdmTuén, aAAd Kot va dtatnpnOel
n opbnN avocorertovpyia oto yapa (Elham et al., 2009).

1.3. Avtifrotikd- Xpijon KTNvVTpikav @oppdkov otnyv tfvokariépyera

Ta @dpproka ¥pNOIWLOTOIOVVTIOL OTIS EKTPOPES WOPLDV Yot TV TPOANYM, TNV
eEdhenym kar ) Bepameio TOV VOSNUATOV TOV YopldV, To. 0Toio £X0VV CTUOVTIKES
OWKOVOUIKEG EMITMOOCEL GTO KOGTOG NG mapaywyns. H ypnowonoinon tovg otig
EVTOTIKEG EKTPOPES VIOKELTOL GE KAVOVIGHOVS, Ol 0mo{ol TOKIAAOLY avAaioya e TO
€100g mov mpdKeLTOL Vo EKTPOPEL Kot avAAoyo Le TNV €BVIKT TOATIKY TNG KAOE YDPOG
(Schneider, 1994).

Ov eykexppéves avtifoakmnplokés ovcieg and tov FDA yw yprion oand Ttovg
KTvidtpovs, ovagépoviar otn Pacn oedopévov FARAD. Eivar éva cvommua
TANPOPOPNONG GYEOGUEVO, YO VO TANPOPOPEL TOVG KINVIATPOVLS, OTO TTAS VoL
ATOPEVYOVV TO TPOPANLATA EUPAVIONG KOTOAOIT®V amd TO KTNVILTPIKG QAPLLOKO, TO
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TOPACLTOKTOVA Kol Tovg TepiPariiovtikove poumovg (Stoffregen et al., 1996 ). Ocov
aQopa ToV apliud TOV YNUK®OV OVCIDV, Ol OTOIEG YPNCILOTOOVVTUL dlEBvdg otV
EKTPOPN TOV Yapudv, £yel VIToAoylshel 0T, av kKot avépyoviar oe 50 mepinov, pHovo
Myec amd avtéc eivor emionuo eYKEKPIUEVES Yo XPNOT OTO YAPLOL TOV EVINTIKMOV
EKTPOP®V, Y10Ti TO LILAPYOVTO TOEIKOAOYIKA OEOOUEVA Efvan EAdyIOTO Kol EAMTY, EVED
amoLTOVVTOL TOAD TEPIEGOTEPO. Y10 TNV £YKPLon TG KukAogopiag tovg (Ruiter et al.,
1996). Avtd ogeiletor oto OTL KAOe QOPHOKELTIK) ovoio pali pe 6GAovg TOvg
petoforiteg g mpémel apywkd va pehetnOel QOpUOKOAOYIKA, TOEIKOAOYIK(, KOl
Baktnproroywkd. X1n cvvéxeln, ool damotwdel mola givor n TALOV AGQUANS, o€
oLVOVACUO TAVTO LE TNV TOGOGTIOH0 GUUIETOYN TNG 0TO KatdAouta, kabopiletal g
N ovcio KatdAouro deiktng (marker residue). Eivar puo ypovoBdpa dwadikacio, otnv
omoio Bacileton o mpocdopiopdg tov Méyiotov Opiov Kataroinwv (Gingerich et al.,
1998). H dwdwcacio avt coumeptrapfavel t pedétn acedielag (Safety File) kot )
perétn  kotoroimowv  (Residue File). Xmmv  mpotn eumepiéyovion  OAa  TO
QOPUOKOAOYIKA, TOEIKOAOYIKA Kol AOITA OmOTEAEGUOTO TG VIO UEAETN ovasiog, pali
pe v mpotewvouevn Amodekt Huepnow Ilpdoinyn (ADI) v tov avBpwmo.
Oe0TEPT UEAETN EUmEPLEYOVTOL OAQL TO OEOOUEVO, TO. OTOIOL £YOVV GYECM HE TNV
TOPOVCIO. KOL TNV TOPOUOVI] TV KOTOAOIT®V oTOLG 10ToVG, uali pe Olo to
anoteléopoto Kot To Tpotevopeva Yo avtovg MRL (Tvprévov, 2002).

Ymv Evponaikn ‘Evoon ot ymukéc ovoieg o1 omoieg givor eykeKpYLEVES Yo xpriom
OTO YAPLOL TOV EVTATIKOV EKTPOP®V EIVOL CLYKEKPIUEVES, KAOMG KL EKEIVES Yo TIG
omoie¢ dev  eivaw  ovvard va  kaBopioBei MRL  (amoyopevuéveg) ko
ocvuneptlapupdvovioar ota moapaptipata tov Kovoviopov (EOK) 2377/90. e 6ha
oxedov ta kpdtn péAN ™¢ Evponaikng ‘Evoong emutpénetor n ypnoiponoinon towv
KIVOAOV®V TTPOTNG YEVEAS O™ £lvarl 1) pAovueKivn Kot T0 0E0AVIKG 0&D.

H yopnynon tov @apudkmv katd tn 0epamevtikn) oymyq oTo EKTPEPOUEVO. PP
YIVETOL PE TPELS TPOTOVG: WE £VECT), LE QUPLOKEVTIKA AOVLTPA KOl HE POPUAKOVYO
yBvotpoen (Tvpmévov, 2002).

* 'Eveon: H éveon amotelel v 006 yopMynong tov aviioktnplokov mopdyovto Kot
TV gufoMmv yuo Ttov €Aeyyo TV 0acbeveldv TOV YEVWNTOP®OV KOL YL TNV
avocomoinon tav veapav yopuwv. Otoav to eappaxo yopnyovvial He €VECT, TO
LEYOADTEPO TOGOCTO TOVG TMOPOUEVEL GTOV OPYOVIGUO TOV Woplov Kot £Tol M
mBovotnTa vo e16EA00VV 6T0 TEPIPAAAOV peidVETAL onpavTikd. Ta yépla oto otddio
avtd ¢ Cmng Toug elvarl mBavov gite va 16600V oV TPOPIKY aAVGId TPV TOV
UETOPLOAIOUO KO TNV TANPN OTEKKPIOT] TOVS 1 VO 11 ¥PNOIHoTom o0V Yo avOpdmvn
Katavaiwon. I'io Tov Adyo avtd n éveon elval | To KATAAANAN HEBOOOG YOpryNong
TOV Qoppdkov ota yapw. Opme, n yEPpovaxkTiKy epyacio mov amorteitor Kot M
Katamovnon (oTPes) TV Yopldv teplopilovv v EQOPLOYN TNG.

* ®OPROKEVTIKA AOVTPA: YPNCLLOTOOVVTOL Yo T Ogpameio Kupimg TV eEMTEPIKOV
TOPACITOGEMY TOV YOPIDV, TOV VOGT|LATOV TOL 0Qeiloviat o€ PakTnplo Kol 6€ 100G,
Yl0L TNV OTOTPOTY) TV EMUOADVCEWV.

* @appakovyog vybvotpoe: H ¢appakovyoc yybvotpoen eivar o cvvnbéotepog
TPOTOG YOPNYNoNG papudkmv ota yapta. Ilpaypatomoteiton pe v eveOUATOGT TOVS
oV yBvotpoen. H yopnynon tov gopudkov oto yapla LG TOV GTOUOTOS YiveTot
névtote AapPavovtag vIdyYn TV ToGOTNTA TPOPNG 6T Propdla Kol TV EVOOUATMOOT)
TOV QOPUAKOL G° VTV GE OVOAOYO TOGOGTO. AV KOl TO GYNUO OVTO GE YEVIKES
Ypoppég etvar To Tpdtumo, 10 T0c0oTd aVTO pmopel va oAlGEel. Emeldn ta yapia givan
yoyxpoapa {da, 1 dpactnpotTa Kot 1 OTpoen Tovg e€aptdvtol Gueco amd T
Bepurokpacio Tov vepov. Xty mpdén 1 xopnyovpevn TocOTNTA TPOoPNS 6T Propdala
Kopaiveral and 0,5% £wg 1%. I'vopilovtag tnv mocoTNnTO TNG TPOPNGS, M OOl TPEMEL
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va KatavoAwbel avd nuépa kot o 0AKO Papog tov yaplov (Propdla), pmopel vo
VTOAOYIOTEL M TOCOTNTO TOL QOPUAKOV, 1) omoio Tpémel va mpootedel ovd
YAMOypappo tpoens. To edpuaxko pmopet gite vo eveouatmbel oty Tpoen o€ e101KEG
eykataotaoelg (feed mill) 1§ va emkaddyerl o copnnkra (pellets). H ypovikn dibpkeia
™G OepamenTIKNG ay®mYNS, av Kot TOWKIAAEL amd ydpa o€ Ydpa, cuvROOg KupaiveTo
peta&d 5 kot 14 nuepadv (Schneider, 1994). Xvvibwmg, eneldn Katd ™ SLGPKELD, LLOG
Oepamevtikng aymyng n 0peén tov acbevov yapuov eivar petopévn, eivar edAoyo M
QOPULOKOVYOS TPOPN VO UMV KOTOVOADVETOL TANP®OG Kol TOGOTNTEG OLTNG VO
dpedyouv mpog to mEPPAALov. Ot mocdTNTEG AVTEG TOKIAAOVY OO EKTPOPY GE
EKTPOON ovaAoya pe TN HEB0dO JLOTPOPNG, TNV TEYVIKY TNG TAPOCKEVNG TNG KOL TN
Oepamevtikn ayoyn. o tov meplopiopd TV anOAEWWV avt®vV TOAAEG pnEBodOoL
epapuolovtal, Omwg eivar 1 STpoPn TOV acBeEvOV Yopudv HE TO YXEPL OVTL UE
OLTOUOTIGHOVS, M YPNOWOTOINGT CLGTNUATOV Pivieo KAT® amd TO VEPO Yo TOV
Eleyx0o NG KOTAVOAMONG, 1 YPNOOTOINCT UNYOVIKOV HECMOV GLAAOYNG Kol
OTOUAKPLVONG TNG TPOPNS, 7OV YAVETOL oTO TePPAALOV kot 1 pvOon g
ovyvotntag xopnynong (Stephen kot lwama, 1998).

INa va gtvar opBoroyikn n ypnoyomoinon twv avtiBokTnplok®y TopoyOvVIOV GTIG
EKTPOPES YaPLOV, YEVIKA TPEMEL va. oikolovBovvtor ot mapakdtm apyéc (Vollmer et
al., 1997):

* VO YPNOYOTO0VVTOL HOVO OTav 1 pOAvven givart emiPeformpévn

* 1 Oepameio va apyilet 660 10 dvvATOV O YPNYOPQ, £XOVTIOS OTWGONTOTE TAPEL
detypota yio faxtnploAoyikd Eleyyo

* Vo XpNOOTOotEiTol avTiBaKTnploKos Tapayovias, 0G0 10 OLVATOV GTEVOTEPOL
avTIOKTNPKOD PAGLOTOG, Yio Vo TpocTatevdel n Paktnploky) yAwpida

* V0L QITOQEVYETOL 1) TPOANTTIKY| avTiBaKTnplokn Oepameio

* Vo yopnyeital whvio 1 6OOTH d00MN e TNV opON OdpKEW Oy®YNS, (OOTE Vo
So@aAilovTon Ta EMTPENTA OPLO KATOAOIT®V GTOVG 1GTOVG

* va vwobetnBel N TOMTIKY] TNG MEPLOPICUEVIC KO €K TEPITPOMNG YPNONG T®V
AVTIROKTNPIOKAOV OVCIOV.

H emioynq tov katdAiniov avtiPoktnprokod eEaptdrtol Kot amd mopayovteg, Ot
omoiol aPopoHV TNV KAAVTEPN TPOKTIKY), TN YPNCLUOTOINCT TAVIL TOV EYKEKPIUEVOV
QOPUOKEVTIKMV 10100KEVACUATOV, 0ALL Kol TOV TopayOVI®OV, 01 0moiol cuuBdAlovy
otV opOn emhoyn tov, 6nwg (Vollmer et al., 1997):

* 1 eumelpio yo TNV GVYKEKPUEVT acBEvela

* 01 TANPOPOPIES Y10 TOV VTEVOLVO UIKPOOPYOVIGHO

* 1 TVYOV TPONYOVUEVT] EUTEPIQ TNV EKTPOPT

* 1 TVYOV TAANOTEPT XPNCLOTOINGT TOL PAPUAKOV

* 11 evancOncia

* 1 AVAYKT TNG €K TEPLTPOTNG XPNOLOTOINGMG

* 01 (pOVOL OO LAKPLVONG, OTOV TO YAPLO TPOKELTOL VAL KATOVOA®OOHY
* TO KOGTOG, KO

* TO VOUIKO KOOEGTAOG TNG YPNOLOTOINGNS TOV PAPUAKOV GTA YAPLOL.

1.3.1. KivoAdveg

Ot kwvoAdveg etvar ovvBetikol avtipikpoProkol mapdyovieg pe HKpoPlokTOvVo
opdon. H mpdtn KivoAdvn ypnoipomombnke yia tpdtn @opd 1o 1964. Ipdkertan yio
10 VoAd1Ekd 0L (nalidixic acid), mov amotédese tn Pdom cOvOeoNS oG GEPAS VEDV
AVTYKPOPLOKADY OVGUOV LE TOPATANGIO YNUKT SOpY], OAAG oNUOVTIKE KOAVTEPES
QOPHLOKOKIVITIKES KOl POPUUKOOVVOUIKES WOOTNTEG.
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Ifuepa ot KwoAdveg toStvopovvior pe Bacmn 1o xpdvo  EUGAVIONG KoLl TIC
(QOPUAKOAOYIKEG TOVG 1010TNTEG GE OVO0 Yevess, ovupwva pe tov Iivaka 1:

Mivakag 1: Kwvoloveg A’ kot B” yevedg (Movlovpac, pp 352).

KINOAONEX A'TENEAX KINOAONEX B' TENEAX

Apaotikéc Kupimg évavtt towv Katd Gram  Awbétovv gupd avtipukpoflokd @dopo
apvnrikev.  EEaipeon  amotehei 10 mov  ocvumeprouPdver  katd  Gram
O&oAvikd o0& Tov dpa emiong KOTA TOV  opynTika Kot Betikd  Poktnpidia,
OTAPVAOKOKK®V YELOOUOVADO KOl LUKOTAAGLLOLTOL.
Nalidixic acid (Naidi&ko o&p) Enrofloxacin (Evpo@io&axivn)

Amifloxacin (Apeio&oxivn)
Danofloxacin (Aavopio&axivn)
Flumequine (®@Aovpekivn) Enoxacin (Evo&axivn)
Ciprofloxacin (Zupopro&oakivn)
Lomefloxacin (Aopeplo&akivn)
Oxolinic acid (OZoMvikd 0&0) Norfloxacin (NopghoCarkivn)
Pefloxacin (ITeplo&axivn)
Ofloxacin (OgAo&oxkivn)
Spafloxacin (Xragpio&akivn)
Temafloxacin (Tepaplo&axivn)
Tosufloxacin (Tocovpho&akivn)

Fleroxacin (®epo@Ao&axivn)
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Ot Mmoeuheg W0t  €€acarilovv oTIC KIVOAOvEG TOAD KkaAd Pabud
amoppoéPNoNG Omd TO YOoTpeEVTIEPIKO cwAnva. O oOykoc katovourg (Vd) tov
KIVOAOVOV TTPpATNG YeVIOG Bempeital pétplog, o avtifeon pe Tic Kivoldveg de0Tepmg
YEVIGG, ot omoieg yapaxtnpilovral and peydAo OYKo KOTOVOUNG.

Ov Kwoldveg Opovv ®¢ avactorelc g ovvBeong tov DNA. Zvykexpiuéva
avactéAlovy TN 0pacn tov pkpofrakod evibpov DNA-yvpdon, to omoio eival
aropaitto ot Sdikacio avadumiacsioopod tov DNA. H dpdon tov kKivoAovomv
etvar pukpofroktovog. O Bavatoc towv pukpofiov enépyetor péoca oe 20-30 Aemtd,
HETO TNV ETOPT] TOVG LE TNV OTOLTOVIEVT CLYKEVIP®OT TV Kivolovev. H EAdyiot
Yvykévripmon Avdoyesong (MIC) tov ebBopoxivorovav (ciprofloxacin, enrofloxacin,
norfloxacin kot ofloxacin) givor eEopeTikd yoUNAN CLYKPIVOUEVT LE TNV OVTIGTOYYN
TOV VTOAOUT®V OVTYKPOPLoKOV.

Etvor yopoxtptotikd 6Tt Hetd TV ITACN TG CLYKEVTPMOONS TOV OOPOKIVOAOVOV
kbt tov MIC moapatnpeitor VIOAEWUATIKY HIKPOPLOKTOVOS dpAcT EVOVTL HEPIKOV
wikpoBiov 6mwg E. coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, mov
dwpketl 4-8 mpec. Avtifeta 1 avénomn g GLYKEVIPOONG TV KIVOAOVAV (Kupimg
aVTOV TG o YEVIAG) mave and ta Bepamevtikd opia (0,1-10 pg ml) pewwver oobntd
N WKPOPLOKTOVO dpdiom Tovg EVavTl TV evaictntov 6° avTéc pukpoPimy.

H oAdyiotn ypnon tov Kivolovodv oTtnv KINVIOTPIKY] TPOKOAEL TV avamtuén
avlekTikov oteleydv. To @avopevo avtd, mov oPeileTonl GTNV TPOTOTOINGCT TOV
evlbov DNA-yvupdaon, givor 1dlaitepa cuyvo TNV TEPITTMOON TOV KIVOAOVAOV TPMOTNG
yveviag. Ipémel dpmc va toviotel, 6Tl Tapatnpeitarl S10oTOVPOVUEVN avToYn HETAED
TOV KIVOAOVAV. AvTOG €lvar Kot 0 Kuplotepog A0Yog Yo T diotoktikdTnTa Tov FDA
va, eYKpIveL TN xpNon TV vedTEP®V PHOPOKIVOAOVAOV GTIV KTNVIATPIKY.

Ot onUoVTIKOTEPEG KIVOAOVEC amtd TAEVPAG KAVIKNG EPOPUOYNG GTNV KTNVINTPIKN
etvai 1 evpoproakiv, 10 0EoMviKo 0D Kal 1| @AOVUEKTVY.

1.3.2. ®)rovpekivy (Flumequine)

Xnuurhp ovouaoiao:. 9-¢0opo-6 ,7-61dpo-5-uebvi-1-0&o-1H, SH-Bevlo [ij]-kivorlivo-
2-kopPo&uiikod 0&p.

2OVIOKTIKOG TOTOG.

F. COOH

CHy

Mopioaxog torog. C14H12NFO3

Mopiaxo fapog: 261,26

KaBapo evepyo ovotatiko: Dhovpekivn

Mopen: Agokn oKOVI MKPOKPUOTOAAIKY, GOGUN

2nueio méewg: 253-255°C

Institutional Repository - Library & Information Centre - University of Thessaly
02/06/2024 21:08:16 EEST - 3.133.142.3



Arodototyro: AAVT 0 VOOTIKG OAKOAKA SoAdpaTo Kot TV otBuAiky] aAKoOAn,
ad1dAvtn o6To vepd
Oruikn mepiopopn: [apdyetor Kot pnOOTOEITOL MG £VOL POKEUIKO Py

H glovpekivn givar éva eapuako TpmTng yeveds g OopokivoAdvNg, Opadas TV
avtifotikov. Xpnoyonoteitor Kupimg yio T Beponeio TV eViEPIK®OV AOUDEE®V GE
katowkiow €idon. H @lovpekivn €xel emiong o mepropiopévn ypnomn otov avOpwmo
v 1 Oepamneio TV AOUDEED®Y TOL OLPOTOMTIKOD GVGTYLLATOG.

1.3.2.1. ®oppoxokivnTiKy Kot petafoiopnos tng ®rovpekiving

Ye melpopo pe 2 opdodeg amotehovpeveg amd 200 méotpogec, yopmynOnke
@Aovuexivn oe otopatikd piypo emi S ocvveyeic nuépeg otovg 7,4 °© C 1 16,4 © C,
avtiotoya, pe puiud 12 mg/ kg copatikod Bapovs/ nuépa ava dacthpata 12 opov.
O1 ovykevipmoelg g erlovpekivig ko ¢ 7-hyroxyflumequine, petpoduevn otovg
uoeg Kot to 0épuo. oe ELOIKEG avoloyieg, pe ™ uébodo HPLC (High pressure-
performance- liquid chromatography), eaivovtot otov Iivaka 2. ITopoatmpnOnke ot
n éMewyn g 7-hyroxyflumequine oe k@0e delypa vroompiée v in VIVO pedétn n
omoio. kaTédEEe TNV amovsio UETOPOMOHOV NG AOLUEKIVIG Omd UIKPOCOUOTOL
yopldv. Avtq m mopammpnon €ywe pe Pdaon v vrdbeon 6t M @Aovpekivn
petoforiletar ota yaplo pe tov 1010 TpOTO MOV petafoAileton oto ONACGCTIKA.
Agkatéooeplg MUEPES UETA TN OWOKOTN TNG (QPOPUOKEVTIKNG OY®YNG OV LINPYOV
KatdAouma @Aovuekivng, kot otig 6vo OBepuokpaociec perétng (Caizergues et al.,
1995).

Mivakog 2: Xvykévipowon Provpekivng oto dépua kot tovg poeg g Iéotpoag (10
Yapro og kabe ypovikd onueio) petd ond otopotikn yopnynon 12 mg / kg copaticod
Bapovg / muépa, avd 12 dpeg (exktdg amd S5 O1000YIKEG NUEPEG OE 2 OUAOEC)
Awtipnon oe 7,4 ° C kau 16,4 ° C, avtiotorya (FAO Food and Nutrition Papers,
1998).

Xpoévog OavaTtmong peta Yuykevipaoelg totov  (Mg/kg)
™V TEAEVTALN Yop1yon
@rovpekivng (Mpépes)

Ogppoxkpacia7.4°C Oeppoxkpacio 16.4°C
1 8.58-2.71 3.65-0.58
2 3.92-0.63 0.68-0.08
4 1.49-0.08 0.08-<LOQ
7 0.13-0.06 <LOD
14 <LOD <LOD
21 <LOD Al

LOQ=0.05mg/kg;
LOD = 0.018 mg/kg; AIT = Agv IIpocdiopictnKay

Ta otoyeion mov mapovsialovtar mapardve eedncav pe ™ péBodo e VYPNS
ypoupatoypapiog (aviyvevon eBopiopov) yuo ™ eAovpekivn Kot To petafoiitm g, 7-
hydroxyflumequine. H ypopoatoypagio 61e€fybn petd amd ekydAon vypod-vypoo.

Ot péyloteg oLYKEVTIPMOELS KATOAOIT®OV @QAovuekiviig ot yaunAn Oepuoxpacio
Bpickovtor 6to dépua / uoec g onddog yopidv mv 1" nuépa (8,58 mg / kg) ko
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ueiovetat og 1,49 mg / kg v 4" nuépa, petd ™ drokomh Tov gappdxov. To avdtato
Oplo. VIOAEWUATOV otV opdda. VYNANG Beppokpaciog HETO TNV ATOCLPGCT TOV
eoppakov Nrav 3,65 kot 0,08 mg / Kg, avtictoyo kot 6Tovg id10vg ypdvove. Télog,
dgv vIpyav KatdAoura AOLUEKIVING 14 nuépec LeTE TN S1KOTY| TG POPLOKEVTIKNG
aywyng o€ kopio and T1g dvo Oeppokpaciec HeAETNG.

1.3.3. O&olviké o0&V (Oxolinic acid)

Xnuurn ovouaoio:. 5-Ethyl- 8-oxo- 5,8-dihydro [1,3] dioxolo [4,5-g] quinoline- 7-
carboxylic acid
2VVTOKTIKOS TOTTOG.

Mopraxog tomog: Ci13H11NOs
Mopiaxo6 Bépog: 261,23

To o&oMvikd o0& aviKel 6TIG KIVOAOVEG, OV AmOTEAOVV GLVOETIKA KapPoELAIKA
o&éa. 'Exel Baktnploktdévo dpdon avactéArovtag 1o Eviopo DNA-yvpdon, mov givat
amopoitmto Yy TN ovvleon TV PoKINPKOV TLUPNVIKOV 0&EmMV KOl Yo TNV
adtomaotn TePEMEN TV edikwv tov Paxtnplakov DNA. To ofoAvikd o&h eivar
OpaoTIKO EVOvTioV TV Aoudéemv Tov ogeilovtar o apvnTikd kotd Gram Paktnpia,
n.y. Aeromonas spp., Vibrio spp., Photobacterium spp., Yersinia spp., Pseudomonas
spp., KA.

Xopnyobuevo omd 10 ot PETA amd avaén pe v ybvotpoer|, Odvel ypryopa
o€ VYNAA eminedo 6To aipo Kot 6tovg 1tovs. Kuklogopel oe mpouiypota (premix)
24% w1 50%, to omoia mepiEyovv 240g kar 500g ofoiwvikov vatpiov ava 1000g
OKELVAGUOTOG OE GKOVI] OVTIIGTOLY®MC. XLVICTATOL VO, TPoMYeiTtol NG YOP1YNomng
Eleyyog evaucOnoiog (avtifoypoppo) kot va pn xopnyeitor ota yépio tépav tov 10
nuepav ympig owkom. To o&olvikd o&0 amoeebyetor va ocvvovdleton e
OKELACUOTO. 7OV  TEPLEYOVYV  TAPAY®YO  QOVPOVI®V,  TETPOKLKAMVAOV Kol
GOVAPOVOLODV.

Onoc avapépnke, to Tpouiypota 0EoAVIKOD 0E£0G yopnyoLVTaL amd TO GTOUN LE
™V Tpoen. Avtd emrvyydvetor gite peTd amd avauén tovg coe ybvéloo kol ot
OULVEYELDL e TNV TPOYT, €ite petd amd O01dAvon tovg oe Alyo vepd pe to omoio
‘rotileTor’ M TpOPN, TPV TNV EMKAALYT e YBvEAAI0 Mg cLVOETIKO (top coating).

H ocvvictopevn Bepoamevtikn docoAoyio oto Bohacowvd yaplo TOv JPOGTIKOV
ovotatikov givar 60mg/kg Propdloc / nuépa (1 6g/100kg Popalag / nuépa) yuo 7-10
nuépes. H avtioctoym odocoroyia emi 24% okdvng premix eivar ota 25g/100kg
Boopdlos / nuépa (q 250g/1000kg PBropdlag / nuépa) v 7-10 nuépeg kon emni 50%
okovng premix ota 12g/100kg Bopalag / nuépa ( 120g/1000kg Bropdlag / nuépa)
vy 7-10 nuépec.
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1.3.3.1. ®oppoxokivTiK Kol petafoiopnos Tov Oolvikov o&fog

To o&oAvikd 0&D Tapovstdlel (o YPIYOpT KOTAVOUN KOl IKOVOTTOUTIKY| dleicduon
oTovG 10T00¢ TG Towovpag. I[Ipokewévour va avénbel n Prodabecpudmra tov
QopUAKOL £xel TpaypaTomom el mapackeL] 0E0MViKOL 0E£0G GE LOPET| TOAD LUIKPDV
copotdiov, to omoia  mapovoswdlovv  koAvTEPN  ddAvon.  AvEnon g
BlodaBecipudog €xel emrevyBel ko pe yopnynom tov ofoAvikov o&foc cav
€0TEPOC KOPPLTOANG, KATL TOV OLEAVEL TO MTOEIAO YOPaKTAPO TOV Qapudkov. O
YPOVOG avapoving Tov oEoAvikov o&og eivar 150 Babupo-nuépeg (9 nuépeg and v
TeEAEVTAIN YOPYNON, EPOGOV 1) Beprokpacio Tov vepov dev givar yaunidtepn amnd 17°
C).

Y& épevva Tov £yve o€ yaplo, Tov gidovg Sparus aurata kot Diplodus puntazzo,
eEETAOTNKE M KATAVOUT TOL 0EOAIVIKOU 0EE0G GTOVG 1GTOVG, UETE ad yopNynon Tov
QapAaKO pe TNV Tpoen ot ddon 30mg/kg o 10 pépec otoug 19°C. To 0EoAvikd 0&D
napovcioce pio Swpacikn mopeion PEIWONG OTOVG 16TOVC KOTd TN OdpKEW TNG
Oepancioc. O1 HEYIGTEG CLYKEVTPMOGCELS TNG OLGIOG GTNV ToUToVPA TOPATNPNONKAY TNV
nuépa 4 (oe mAdopa, poec, 0Epua, NTAp KoL YOAN), EVO 0 ¥pdvog Nulong ekt onke
011§ 11-14 h 6tovg 16T00¢ TG Tomovpag kot 11-19 h otovg 16Tovg NG Yovas (Rigos
et al., 2003).

1.3.4. Katdhowwo ovtiloTiKOV 6To KOAMEPYOVUEVE, £10)

H ypnon tov avtifoxtnpike®v mopayoviov oTlS EKTPOPEC WOPLOV EYEL MG
OTOTELECUO: O) TNV TOPOVGIN KATOAOITWV oTo Waptla, B) TNV evOEXOUEV OVATTTUEN
avTIBOKTNPOKNG OVIOYNS Kol Y) TNV APOKANGYT OULGUEVOV ETNMTOGEM®Y GTO
nepiBdArov (Reilly xon Kéferstein, 1997).

Xopupova pe tov Koavoviopo [EOK] 2377/90, 6mwg tpomomombnke, KatdAoumo
KINVIOTPIKOV QOPUAK®V givorl OAEC 01 QOPUOKOAOYIKA OPACTIKEG OVGIEC, £KOOYA M
TPOIOVTA amodOUNoNG Kot UETOPOAMGHOD, TO OTOloL EVOEXETAL VA TTOPALEIVOLY OTO
PO {okng tpoérevons. Otav ot avtifaktnplokol TapayovTeg YPNCILOTO0VVTOL
Katd U opBoAoyiKod TpOTo 1 01 voUoBeTNUEVOL XPOVOL OO UAKPVVGNG OE THNPOVVTAL,
TO. KOTOAOUTO, OTOVG €0MOUOVE 10TOVG OmOTEAOLV GoPapd Kivouvo Yio TOVG
KatovoAoTtég. Edkotepa o kivouvog yivetanr peyaAtepog oe dropo vrepevaicinta
HE OMOTEAEGUO TNV EKONAMON OAAEPYIKOV OVTIOPACE®V Kol GAL®V  TOEIKOV
eowvopévey. Qotdéco, 0o mpémer va Anedel vroyny 6t 0 kivovvog, otov omoio
extifevtal o1 KaTavoA®TEG amd To Katdhouto, Oev eivar o 1d10¢ pe ekeivo mov
OoQelleTOL GTN UNTPIKY OLGIO TOL EOPUAKOV, EMEWN N UNTPIKH OLGIN EVOEYETOL VL
&xer vmootel extev petafolopd otov opyovicpd Tov {Mov 6To omoio yopnynOnke.
‘Etol, yuww Vv mpootacio g Anuooiag Yyelag, petd v oAOKANP®ON TV
QOPULAKOAOYIKMV, TOEIKOAOYIKOV KOl AOUTAV EAEYY®V AGOAAELNS TOV POPUAKEVTIKOV
TPOIOVTOG, T0 €MOPEVO OTAdW TOL oakoAovOel givar o oplopdg ™G AmOdEKTNG
Huepnowg [pdoinyng (ADI).
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Yoppova pe v Emitponr tov Kaddwa yw to Katdrowma tov Knviatpikov
Gopuakov ota Tpooywo (CCRVDF), to MRL oamotedel ™ péyiotn ekeivn
OLYKEVTIP®OOT), 1 OTola €ival amoTEAESHO TG XPNONG EVOG KINVIATPIKOV (POPUAKOV
(oe mg/kg M pg/kg tov mpoiovtog). ‘Etol, mpoteivetar and v Emtponn tov Codex
Alimentarius ¢ 1 VOULO ETTPETOUEVT T} AVAYVOPICUEVT) GUYKEVTPMGT MG OTOOEKTN
evtog 1| entl Tov Tpo@ipov. Baciletar oty popen| tov Kataroinov, 1o omoio Oewpeita,
OTL dgv evérel TOEIKOAOYIKOVG KIvOHVOLS Yo TV vyeia Tov avBpdmov, OTmMG ovtd
exopaleton amd v ADI. H ADI &lvar n mocotnta Tov KINVaTpikoH Qopuikov g
oxéon pe 10 coOMaTKO Papog. Mmopel vo katavaidvetal Kadnuepwva yio OAn
dupkelo g Long evog avBpomov Bapovg 60 kg ywpig va mpokaiel agidloyovg
KIvoUvoug. Xt cvvéyela mpocdtopiCovtar too MRLs. To televtaio otddo sivor o
kaBopiopdg tov ypoévov oamopdakpovveong (Withdrawal period), dnAadn tov ypdvov
exetvov 0 omoiog mopépyeTar PHETAED NG TEAELTOLOG YOPNYNONS EVOC KTNVIATPIKOD
QOPUAKOL KOl TNG TApUy®YNS TPoPinmVy kal pe ) dwfefainon 6Tl To TPOPILA OVTA
O TEPEXOVV KOTAAOITO GE GLYKEVTPMOGELS 01 0moieg va Eemepvouv To MRL. O ypdvog
OTOUAKPLVONG HLOG POPUAKEVTIKNG OVGIOC, AP  £VOC HEV OAPEPEL LETAED TOV E0MV
TOV YoplLdv Kot o etépov dg, e€aptdtar amd ™ Oepuokpascio Tov vepov. ['a to Adyo
avtd €xel vioBebel o Opog Pabuonuépa (degree day), o omoiog vmoroyileton
nolhamhacidlovtag tn péon Beppokpacio Tov vepolh KOTA TN SLAPKELN LOG NUEPUS
pe 1 owpkelwn oe muépeg g OBepamevtikng ayoyns. ‘Etotl, my. évag yxpdvog
amopdkpovong 120 Babuonuépwv onuaivel 8 nuépeg yoo o otabepr) Bepuoxpacio
15°C. Tevikd, o kabopiopdc tov ypdvov amopdkpuveng omattel cvveyeic pelétec
KATOAOIT®V KAT® omd Jlpopeg cuvOnKeg pe TN xPNOomoinon dapoOpwv OOV
Yoplov, 0pOpmV POPUOKEVTIKMOV TPOTOVI®MV Kol 6 000 Beprokpacieg vepov, U0G
vynine ko pog yapmAng (Yndestad, 1993). Ot Iwoneidov ko Youdg (1996)
vroomnpilovy TG T0 OA0 TPOPANUO TOV KATOAOIT®V, TOL OTNV TEPITTOON TWV
yoplov mapovctaletol cuvOeTo, £xel Eva vBappuvTIKO oToyEio oTov EAALASIKO YD poO.
O1 Beppokpaciec TV vEPMOV TNG EMNVIKNG ETIKPATELNG ELVOOVV TN YPNYOPN omofoin
TOV eopudkmv amd ta yapla. O xpdvog amopUdKpLVONG TOV QUPUAK®OV TPETEL VO
elval ohvropog. Oewpnrtikd, o Oa mpémel va VITAPYEL TPOPANLO KOTAAOITWOV, ETEON
€VOG TETO10G GUVIOHOG YPOVOS OMOUAKPUVONG OELKOADVEL TOVG EKTPOPEIS VO TOV
mpnoovv. Avtd, BéPara, de HEW®VEL OVTE T1 GTOLOAOTNTA TOV TPOPANLOTOG OVTE Kol
NV QUECT avAyKN SEPEVVNONG TOV, KAOMDS OV LIAPYOVV JESOUEVO GYETIKA UE TN
YPNON TOV KINVIOTPIKAOV QOPUAK®V OTIG EVTOTIKES EKTPOPES GTT YDPOL LLOC.

Kabe yprion @oprokevtikod mpoidvtog oTo YApLo TOV EVIATIKOV EKTPOPDOV TPETEL
TAVTO VO VOPEPETOL OTIC APUOIES pYES. AvTd epapuoletal otnv NopPnyia, 6Tov ot
apLOdIEG apyéS, TPV TO. Wapla adevfohv Yo va dtateBovv oty ayopd, mpoPaivouv
og derypatonyieg yo va dfefatdcovy v amovsio Kataloimmy 6Toug e0MIYOVS
otovg (Brown ko Gray, 1993).

1.4. Mnevicpoi aroto&ikomoinoeng

H ooappokokivntiky] oamotedel évav amd Tovg omovdadtepovs KAAOOVLS TNG
eoppoakoroyiag, KoBmMG acyoAeitar pe v THYN TOL PAPUAKOV GTOV OPYOUVIGUO oo
TNV GTIYUN TNG XOPNYNONG HEXPL TNV amopdKpLuVen Tov and avtdv. Katd tn dibpreta
™G SWdPOUNG ALTAG TO QAPUOKO OEPYETOL amd To €ENG Paocikd oGTad: NG
AmopPPOPNONG, TG KOTOVOUNG, TOL petafoAcpod kot g amoPoAng (Holford wat
Benet, 1995).

H dwdwaocio, pe v onoio éva @appoko mepvd amd 10 GNueEio yopnynong oto
KUKAOQOPIKO cvotnuo kot and ekel ota onueio dpdong, ovoudletor amoppdenon.
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[Ipékettar yioo ) peTAKIVIION TOL QUPUAKOL 10 HECOVL MG GEPAS Ploloyik®mv
peuppavmv, ot omoieg Aeltovpyolv ®G OvVOTOUIKOT @poyuol (TOy®UATe EVIEPOL,
TOLYMOUOTO HOPOP®VY ayyeiwv, Kuttapikés pepppdaveg). Ipémnet va tovicbel, 6TL M
amoppPOPNON TOV PUPUAK®OV OO TO YUOTPEVTIEPIKO GUGTNUA TOV YOPLDV OV €ival
avaioyn pe ekeivp tov Onlootikodv (Schneider, 1994). H amoppoenon twv
QopUAK®V yiveton pe TV modNTIK) Odyvomn, pia ddikacio, 1 omoio dev omontel
KATavAA®oN evépyelng, ALl mpoimoBétel v Vmapsén S1PopPac GTN GLYKEVIPWOON
™G LVd S1dyvomn oVGiag OTIG dVO TAEVPES TG HepPpdvng. H taydnta g didyvong
glvalr avdioyn kot pe TN AmodwAvtotnTo TOL  QOppdkov. Emedn ouwg n
MITOSIALTOTNTO OGS OPYAVIKNG ovoiag €xel dueon oyéon Kot pe tov Pabud tov
WOVIoHOY NG, M TobnTiKn Sudyvon emMPealeTal ONUOVTIKE Kol omd ovTOV TOV
TOPAYOVTO, EPOGOV 1 UM 1OVIGUEVY HOPON oG YNUIKNG éveoong elvol kot m
nePLocoTEPO MmodwoAvty). Elvarl yvootd, 011 o meprocotepa dppoka eivar acbevi
o&€a 1 Pdoels, kol GLVETOS G€ £va LOATIKO dlAAV U BPIcKOVTOL GE IOVIGUEVT] KO [N
OVIGUEVT] HOPPN. XTNV KOTAGTOOT OLTH Kol OTIS OOIKOGIEG amoppOeNoNg TOV
QOPHAKOV, VIEIGEPYOVTOL Kal Ol £VVOles TG AoyaptOpikig otadepds wvicpov (pKy)

Kat g evepyol o&umrog (pH) tov mepiPdArovioc oto omoio Ppioketar. Emedn ot
TiéS tov pH mov emkpotovv ota didpopa onpeior evog opyavicpov mowkiliovv, o
Babuog tov ovicpob tov eapudkmv emnpedletol Kot mowkilel onuovtikd. @dppoxko
nov glvar acBevn 0&€a mapovsidlovv pikpd Babud oviopov ce yapnAés Tyég pH ko
oLVETAS VYNAO Pobud amoppdenong, eved ta edpuroka mov eivor acbevelg Paoelc
amoppoPmvtal KaAvtepa o€ VYNAES TES pH. Ot pikpéc dtokvpdvoelg g Tyng Tov
pH tov mepiBdArovioc empépovv onupavtikes arroyés oto Pabud oviepod Tov
nopiov evoc papuakov (pKy), avéroyo pe my e&icwon tov Henderson-Hasselbalch,

Log (protonated / unprotonated) = pKj - pH (Katzung, 1995).

AAor mapdyovteg, mov emmpedlovv TV amoppdenon evog QopupdKov, givar o
TPOTOG YOPNYNONG, TO HEYEBOC TV Tepayimv NG TPOPNG, Kabmg kol To KaTidvia
payvnoiov kot acPectiov (Mg+2 Kol Ca+2). Ot oVYKEVTPMOELS TOVG 6T0 BAAAGG10 vVEPO
EMPEPOVY  OPANATIKN Helwon G PoAoyikng opdong Tov  aviiPoKTnplok®V
napayoviov £og kot tove ond 1o 90%, Onmg m.y. TS 0EVTETPAKVLKAIVIG KOl TMV
Kwvolovev. H dtodvtdttd toug emnpedletar ovolaotikd amd to pH t00 vepoy kot
petoveton pe v avénon tov. Ewdikd yio to pH tov Boiacotvod vepov, emeldn| gival
OAKOAMKO 01 GUYKEVIPMGELS TOV UETAAA®V G€ avTd givorl PIKPEC.

Y& 1Vavikég ovvinkeg, &vag avtiBaKTnplokoc TapAyovTaS OVOUEVETOL Vo, (OBdoeL
OTOV OTOYO TOL OVEUTOOIOTOC Kol GO1KTOC, Vo ovvdebel GTOVG OVGLIGTIKOTEPOLG
16TOVG OTOYOVGS, LUE AMOTEAEGLO TO KOTTOPO YPNYopa va YAoel TNV {OTIKOTNTA TOL Kot
va vmootel AVom. Av kot ot KwoAdveg yapoktnpilovior amd pkpod Pobuo
petafoiopov, o Pabudg g TPOTEIVIKAG TOVG GUVOESNG ivarl TOAD LYNAOS Kot
avépyetat og 93-97% (Steffenak et al., 1991).

Ta @dppoka to omoio €1GEPYOVTOL GTOV OPYOVIGUO TOL WYOPloD LE TNV TPOPN
e&épyovtar oto mepiPdirov. O peTOPOMOUOC TOV QOPUAK®V givol oNUOVTIKOG
Tapdyovtag, 0 omoiog mpocsdlopilel TNV KOTAVOUN Kot TNV amékkpion Tovs. To fmop
etvar 0 Kvp1dTEPO Opyovo HETAPOMGHOD OTO TEPLGGOTEPA €101 YaAPIDV, OGTOGO
peTaBoAky| dpacTnpldTnTa amodideTol Emiong ota Ppayyie, GTOVS VEQPOVS Kol GTOV
eviepkd PAevvoyovo. H amofoln yivetor pe 1o punyoviopd g mobntikng dbyvong
pécm tov Ppayyiov M pe GAAOLG PUNYOVICUOVS HEC® TNG YOANG Kol TOL OVPOL
(Ingebrigtsen, 1991). O PropeTacyNUOTIOUOC UTOPEL EMIOGNG VO TPOTOTOMNOEL THV
to&wdTnTo pog ovoiog, yeyovdg mov umopet va gival oeéApo M emPAopég yo tov
opyovioud (Progvepyomoinom). Xmnv mpdTN TEPIMTOOT, 1 TOEWKOTNTA TNG OVGIOG
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LEWDVETAL, VD 1 OTEKKPLON TNG avEaveTat. Xty mepintwon g Progvepyomoinong, 1
ovcio petatpéneton e evepyd peTafoAitn, mov eival mEPIGGOTEPO TOEIKOC Ao TV
apyw ovoia. o T0 A0yo awtd, o Propetacynuatiopnds kabopiler ™ dpdon kdabe
ovciog, T Odpkel TG dpdong Kot To ¥povo NUEONS TS 0LGING GTOV OPYOVIGHO
(Van der Oost et al., 2003).

Ievikd, n dudbeon TV eoapudkov oto yaplo ivarl pio ToAVTAOKY dtodikacia, Ta
oTadw g omoiag adinAooyetilovrat Ko emnpedloviol amd Plotikovs Kot afloTikovs
napdyovteg. To €idoc, To VA0 Kot N NAKia givar o1 KupLOTEPOL ProTikol TapdyovTeg
ol omoiotl emnpedlovv TN TOYN TOV EOPUAK®OV GTOV OPYOVIGHO. AAAOL TOPAyovVTES
glval o1 S1popEG 01 0TTO1Eg VITAPYOLY GTNV KATAVOUY| TOV ATOPIAIK®OV EVOGEDV GTO
dapopa €10n yapudv, OTOS avTd cLUPaiveEl GTOV UTOKOALLPO KOl GTNV TESTPOPA.
Axoua, 0 xpoOvog NG KEVMOONG TOV TEMTIKOV GUOTHHOTOS KOl 1) KIVNTIKOTNTA TOV
eviépwv givol mopdyovteg, ol omoiotl ennpedlovy eniong dpeca Ty amoppoOENoN TOV
eopuakmv (Ingebrigtsen, 1991; Schwedler xot Johnson, 1997). Ot afiotikoi
napayovteg yopiloviol 6Tovg ToPAyovIES OV £X0VV GYECT LE TO PAPLLOKO KOl GTOVG
TOPAYOVTEG TOV £(OVV GYEGT LE TO TEPPAAAOV.

O wviopog, N Mmogriikdtnta ko n otadepd pKy pog ynukng ovolog etvor moAd
ONUOVTIKEG TAPAUETPOL, Ol omoieg kobopilovv TNV KAVOTNTO TOL QUPUAKOL VO
OlelodvEL, Vo Topapével 1 vo amoPAALETon amd TOLG 16TOVE Ko TEAOG Omd TOV
opyaviopd. Emiong n yopnyoduevn mocdTNTO, 1 YNUIKT OOUN KOl 1) 000G YOPNYNoNS
TOV QPAPUAKOL ETNPEALOVY AUEGO TO HETOPOAICUO Kot TNV amékkplor. Ddppaxo tao
omoio. OITOPPOPOVVTIOL GO TO YOOTPEVIEPIKO COANVA, Opykd petofoAilovior 610
nmop, evod, ekelva To omoio. amoppo@ovvTal amd to Bpayywo, @Odvovv an’ gvbeiag
otovg veppovc (Schneider, 1994).

Ao peréteg oe puToPayo (oo Kot Wyaptla £xel amodey el OTL VTAPYEL Lol YPOLLUIKTY
avénon omv 1ofkOTNTO. KOl otn opdon TV Qopuakev. H  moAld vymAn
MITOPIMKOTNTO TPETEL VO, ATOPEVYETAL, ENELON] TPOKOUAEL OVGUEVT OMOTEAEGULOTO GTNV
TPOTEIVIKT O0EGUEVOT, GTI OAVTOTNTO KOl 6TV amoppdPnon tovs. O petafoAiouog
umopel va unv eivon emBountdg, yio va meplopiodel 1 ProdbeciuotnTo Kot m
Tapoy®YN TOEIKOV HETAPOAITMOV. Xa. [t YEVIKN apyn, TO 10avVIKO QapuaKko Bo mpémet
va, €xel 0G0 TO dVVATO UIKPOTEPT] MTOPIMKOTNTA LE TNV TpoimdOeot, 0Tt o¢ Ba £xel
yaBei  cvvaeeld Tov TPo¢ Tov vTodoyia otdyo (Testa et al., 1996).

Amo tovg mepParioviikog mapdyovieg n Oepuokpocio eival 1 TOPAUETPOG TOV
emmpedlel mePIoGOTEPO TN S1AOECT TOV PUPUAK®V GTO YAPLO. XTO YAPlo Tov givort
nowkiM00eppo (o, pio dvodog tng Oeppoxpaciog kotd 1°C eméper odénon g
petaforkng cvyvotrog katd 10%. To pH kot 1 wovikn w6y0g tov vepol givor dvo
KON TOPAYOVTES Ol 0moiol EmMpedlovv TV amoppdPNOT Kol TV OTEKKPIOT) TOV
eoppdkov. Amd peréteg mov €xovv yivel, OOMICTOONKOV O10POPEC OVALESH GE
oApopd kot ylvka vepd. Téhog, m ovykévipworn tov Oz otav elvar younin
LETAPAAAETAL | OTOPPOPNON KOL 1] OMEKKPIOT) TOV QAPUAK®OV AdY® TG adENoNg g
ékBeong g emeavetlog Tov Ppayyiov oto vepd (Schwedler kot Johnson, 1997).

To @dppaxo, PeTd TNV £(6000 GTOV OPYOVIGUO TOV YOPLOV, KOTAVEUETOL GTO GO0
TOV e TO Pnyavicpd g madntikng dwdyvons. Eotidletor 6e kdmoovg apykovg
16TOVG amd TOVG OTMOIOVG OTN GUVEXEW OVOKOTOVEUETOL GE GAAOVLG 10TOVG LE
LEYOADTEPT GLYYEVELO-GUVAPELD TPOG TO PAPLAKO. To TEMKO ATOTEAEGLO QVTNG TNG
KOTOVOUNG €ivol 1 GLYKEVIPMOT TOL QOPUAKOV GTOVG GULYKEKPLUEVOVLS 1GTOVS, Ol
omoiot dev elvar To. Opyava — oTOXOL, OAAG Ol OovopalOueves «amoBnkeg Tov
Qoppdikov». Xt puBUIoT TNG KOTAVOUNG TOL (UPUAKOL GTOVG 16TOVS TapepPoaivel
KOl 1 TPOTEWVIKY] GUVIEOT. Xg 000 UEYOADTEPO TMOCOGTO cvufaivel avth, TGO
peyoAvtepeg eival kot ot tofkég ovvéneleg amd v amodécpevon tov. [ToArd
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napadeiypata Egovv avoeepbel yoo apketég ovcieg, ol omoieg mapovsiacay HOKPH
TOPOLOV] 1| OTOl0 ETNPENGE OVGLUCTIKA TOV KABOPIGUO TOV ¥POVOL OTOUAKPUVONG
(Schneider, 1994).

O ypodvog amopdkpoveng stvor n teMkn @dorn g ddikaciog amoBoing evog
QOPUAKOV aO TOV OpYoVIGHO petd tn Propetatponn tov. H amofoln yivetor pe tov
pnyoviopd g mobntikng duwdyvong o pécov tev Ppayyiov M pe  GAAOVG
UNYOVIGHOVG O10 LEGOL TG XOANG Kot Tov ovpov. H amoudkpuven tov gappakov amd
TOV OPYOVIGHO TOV Woplov cuyva gival TpoPAnpatikn, eneldn ta mowilobepua {oo
arofdrovv Tig ovoieg Ppadvtepa amd ta Beppooa. EEmyeveic mapapetpot OTwG m.y.
n Oeppokpacioc TOv VvepPOV, €mMPeAlOVV OVGIOCTIKA TOV UETOPOMOUO Kot TNV
amoBoAr. 'Eyxet de amodeybel 6011 0 ypdvog muicsiog (oNg evog Qapurakov eivot
peyaAvtepn otic yaunAég Beppoxpacieg (Schneider, 1994).

1.4.1 ®daosig Tov Bropetaoympotiopod

Ot e€myevelg ymuikég ovoieg PropetacynuatiCovrol 6to Hmop akoAovdmvTag TPES
edoeic (I, 11, II) (Ewoéva 1). Xt edon I, mpayuatonoieital o&eidwon, avaywyn M
VOPOAVON TNG APYIKNG OVGIOC, TPOKAADVTAG TO GYNUATICUO UETAROAMTOV, Ol 0TOi0l
ocvuvdéovtar pe evooyeveic ovoieg katd ™ eaon Il kot kotaforilovton katd TN @don
I (uéow g dpdomng evidpmv, OTwe o1 TENTIOAGES, 01 VIPOLACES Kol Ol B AVACEC)
(Van der Oost et al., 2003).

Ewova 1: [TiBavo petaforkd povomdrt anotolikomoinong pog EevoPlotikng ovoiog
TOV EIGEPYETOL GTO KVLTTOPO HECH TNG KVTTOPIKNG pepPpdvng (Sheehan et al., 2001)

29

Institutional Repository - Library & Information Centre - University of Thessaly
02/06/2024 21:08:16 EEST - 3.133.142.3



Ddon I Tov Buopetaomuoticpuov

H o@don I tov petaporiopod mephapPdver aviidpdoelg o&eldwong, avaymyns M
vdpdAvonc. [a v Thetoyneio v EEVOPROTIKOV 0VGL®OV, 01 AVTIOPAGELS THG TPDOTNG
@aong Katailvovion amd Eviopa, Ommg sivar To kutdypopa P450, or povoéuyévaoeg,
oV TEPEYOLY PAaPivn, Ol €0TEPAGES Kot 01 VOPOAAcES TV emo&ewdinv. Ot dvo
TPAOTEG OKOYEVEIEG €lval omd TIG MO OMNUAVTIKEG, Y10TL LTopohV Vo, KOTOADOVY Eva
HEYAAO €VPOG AVTIOPACEWMV LE UEYAAN EWOIKOTNTO GTO VITOGTPMUATA. AVTA T Evivpa
evtomilovtol 610 EVOOTAACUOTIKO dIKTVO TOL KVLTTAPOL Kot £xovv peAetnBel og TOAAG
opyova Kot 10tovg. Ot avtidpdoelc g eaong I odnyodv ot dnuovpyia Tpoidvimv
TEPLEGOTEPO VIATOIAAVT®V Kot pe owénuévn moiwotnto (Tang et al., 2006).

Ddon 11 Tov BiopuetasynuoTicnov

H dgdtepn @daon tov Propetacynuaticpod meptlopupdvel ™ ovvdeon eEwyevov
ANUKAOV 0VG1OV 1 TV HETAPOMTOV TOVug e pia evdoyevi ovoia (IAvkovpovidiwon,
Axetvlmon, Zolevén pe ylovtabeovn, MebBvAioon). Katd tig avidpdcels avtég,
HEYAAEG KO TOAIKEG OVGOiEG M TUAUATA TOVG, ONMG GAKYOPO Kol OUvVOEEd,
npootifevtal opoomoMkd o EevoPloTikéc ymuikég ovoieg (my edapuoka). To
nepocotepa  EvOLHO NG QAONG  OLTNAG  KOTOADOVV  OVTEC TIG OVTIOPAGELS,
OlEVKOADVOVTAG £TGL TNV OMEKKPIOT] OLTOV TOV OLCLOV, UECH® TNG OCLVOECTG
TEPLGGOTEPO TOMK®OV OHAd®WV (YAovtabedvn Kot YAvkovpovikd 0&D) 6to podptlo. Xt
yapta, To Tpoidvta cOlevéng amekkpivovtal eOKoAo HEGM TNG YOANG, TOV OVP®V N
TV Bpayyiov. Opiopéveg ovoieg dabétovy opddeg (6mwg —COOH, -OH, -NH,), mov
TOVG eMTPENOVY TOV ameveiog petafoioud and to Evivpa g eaong I, evd katd to
petofoAlopd GAA®V ovowdv mpormyeitar g ¢@dong Il pio GAAn  Sadikacia
petafoiiopov. H koplo 006¢ peTafoMopod NAEKTPOPIA®DV 0VGIDOV KOl LETAPOATOV
Tovg mepaUPavel T oOvoeon pe ™ YAovTtabeldvVn, VA Ol TUPNVOPIAES OVLGIEG
ouvdéovtal PE TO YAVKOVPOVIKO 0&D. AlAeg odol mailovv mOAD HIKPO POAO GTO
petafoAopd EevoPloTiKdy Kot TPOTIU®VTIOL 6 oplopéveg povo ovoieg (Van der Oost
et al., 2003).

Yta évlopa e @dong I mephapPavovtor 1 NADPH oewboavaywydon g
peVavolovne, mn  aAdeLOKY]  aeuopoyovdon (ALDH), n  UDPyAvkovpovui-
tpavepepdon (UDPGT), n S-tpavoeepdon g yAovtabeidovng (GST) ko m
covApotpaveeepaon (SULT). O pnyovioudg evepyomoinong TtovV TEPLGGOTEP®V
popemv tTmv evipmv g edong I oyetiCeton pe tov vmodoyéa Ah. Xvykpitikd pe ™
oaon I, ot dwdwacieg evepyomoinong twv evldpmv g @dong II sivor Arydtepo
évtoveg Kot emmpedlovtol amd TOAAOVG TaPAYOVTES, OMWS TO GVUAO, N GEEOVAAIKN
opwomra, 1 dwtpoen, N Bepuokpacia, n emoyn ko dAlo (Van der Oost et al.,
2003).

1.5.”"Evlupa kot o pnyaviepog dpaong tov

Ta évlopa eivor mpwteiveg Kot Opovv ¢ KOTOAVTEG avTOpAcE®Y Ol omoieg
TPOYUATOTOOVVTOL GTO ECMTEPIKO TOV KLTTAPOL. XmPig avTd TOAAES OVTIOPAGELS O
Bo nNrov duvatd va mpayporomomBovv. Qg evépysw evepyomoinomng opiletor m
evépyelo mov mpEmeEL vo. mpoopepBel ota avidpdvta pudpe yoo vo EEKvnoel m
avtidpaon. Xto mepiPdAlov n evépyswo gvepyomoinomg pmopel va eEocpolotel pe
TPOcPopPa Beppotntag, Tpdypo o omoio dev givar ePiktd ota KOTTAPO O10TL Ba TOL
katéotpepe. Eniong o ypdvoc mpaypatonoinong tov aviidpdoemy givol ToAd peyaiog
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Kol T0 KOTTOpO Ogv pmopel vo ‘mepiuével’ yori ot avaykeg tov eivon aueceg. Ta
KOTTOPO Y10 VO OVTILETOTIGOVY T TPOoPANpaTo avtd Stabétovy unyoviopd peimong
™G EVEPYEWNG EVEPYOTOINONG, OV deV gival dAAog amd o évivpa.. H taydtmra pog
avtidpaong pmopel vo avéndet péypt 100 exatoppdpla eopés. Avtd emrvyydveton pe
TOV KOATAAANAO TPOCAVOTOMGUO TOV avIWOPOVI®OV Hopiov To omoior A&yovtol kot
uoépa vrootpopate. Kdébe éviopo €yet pio e01kn meployn to €vepyd KEVIPO GTO
omoio evavetol 10 vrdotpopa. Evepyd kévipo kot vrdéoTpopa Toptdlovy SOpKA.
Mepikég @opéc autd yivetar HETA TNV TPOGOECT] TOL VTOGTPMOUOTOS GTO EVEPYO
kévipo. Otav 10 vmocstpopo cuvoedel pe 1o evepyd k€vipo ot 0ecpol petald tov
popimv tov eachevoidv, omive dKOAN KOl LTOpoLV Vo dnpovpyndody véol omoTe va
TPOKVTTOVV TO TPOIOVTA TNG AVTIOPAONG.
O1 1310 TEC TV VOOV GLYKEVTPOVOVTOL TAPUKATM:
* Etvan mpoteivn
* H xoatoivtikn opdorm tov evidpov kobopiletar amd v Ttprtotayn Soun g
TPOTEIVNG Ko YAvETOL 0V VTN OAAGEEL
* Meimon ¢ evépyelag evepyomoinong Log avTidopaong
* Meiwon 10V YpOVOL TPaypATOTOINONG TNG avTiOpaonsg, OnAadn avénomn g
TayHTNTOG LOG avVTIOPaoTG
* '‘Eva évlopo eivor €06 yoo pio avtidpacn 1 10 MOAD KATOEG GLYYEVIKES
AVTIOPAGELS Kot Ol Y10 OTTOONTOTE, TAPOLSIALel dnAaon e€eldikevon
*'Eva évlupo pmopetl va ypnopomombel meptocdtepes amd pio opeE Yot mopopevel
avOALOI®TO TOGOTIKE KO TOOTIKA
* H dpactikomra tov evidpmv emmpedletor oamd O14Qopovg TapAyovies UE
onuovtikdtepo o pH

Ta évlopa dpovv evdokvTTOPIKE PECH GTO KOTTOPO Kol €ivan gite ehevbepa eite
deopevpéva og mpoteivec. EEwruttapikd ekkpivovion amd to KOTTOPO Kol OpOVV GTO
eEOTEPIKO TOV KLTTAP®V OTIMG TY, GTO GTOUAYL KOl AAAEG KOTAOTNTEG,.

Ot mapdyovteg mov ennpealovy 1 dpaon Twv evioumy sivon n Bepuoxpacia, o pH,
1 GLYKEVTPMOGT TOV VTOGTPOUATOS Kot TOL EVEOLOV.
* Ocpuokpacio: m ToxOTNTO MG aviidpaong 1 omoio kataideton omd Evivua
petofdAietar avaroya pe 1 Oeppokpacio. Kdabe Evlvpo éxer po  dprot
Oepuoxpoacio dpdone otnv omoio n TOVLTINTA TS AVTIOpOoNS yivetol puéylotn. Xta
évlopa Tov avBpomov N aplotn Beppokpacio eivar 36-38 Pabuoi. Me avénon ¢
Oepuokpocioc peidveTar n dpoocTKOTNTO TOL €vlLHOV. AV 1 Bepuoxpacio PTAGEL
otovg 50 Babpovg toTE TO EviLUO YAVEL LOVILOL TN OPACTIKOTNTA TOV Y1OTL XAveEL TNV
TPLTOTOYT) TOV OOUN
* pH: 1o évlopo emmpedlovror omd Tig petaforés tov pH. Ta kaBéva vrdpyer pio
T oty omoia moPOLSLAlel TN HEYIOTN OPACTIKOTNTE TOL, M Omoio Yy TNV
mieloymoio Kopaivetal petadd 5 kot 9. Xe axpoieg tipég ta Evlvpo  pumopel va
KataoTpagovv. Yrdpyovv BéPata eEapéoelg OTmg | meyivn 1 omoio Opa GTO GTOUMYL
oe pH=2 1 n Bpvyivn mov dpa oto Aemtd évtepo e PH=8,5.
» J0yKEVTPWO VIOGTPOUATOS: AVENGN GLYKEVIPOGONS VIOCTPAOUOTOS 00MYel o€
avENoM ™G TOYVTNTOG TG AVTIOPAoTG, LEXPL OL®G VOGS onueiov. AT kel Kot Tépa M
TayvTNTO Ogv aAAAleL Yt Oda Tor popla eviOpmv eivar evopéva pe VTOGTPOUO Kot
GUVETADG TO EMMALOV HOPLOL VITOGTPMUATOG O Ppickovy elebBepa popa evidpmv yio
va evabolv.
» Jvyrévipoon ev{uov: ov 1 Oepuokpacia, To PH eivar 6tabepd Kot n cvykévipmon
TOV VTOGTPMUATOG OEOOUEVT], aOENGT ToL eviDIOL 0dNYel 68 avEnom TG ToHTNTOG
g avtidpaong.
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Emiong, ™ O6pdon twv evlopwv ennpedlel n dmapén avaotorémv. Ot avaoToAElg
evlbuwv eivor ot ovoieg ot omoieg avactéllovv T Jdpdon Tev evipmv Ko
dwkpivoviol € OVTIOTPENTONS Kot [N ovTioTpentovg. Ot mpmrtol epmodilovv
TapodKd T Opdon tewv eviipwv kot O6tav mwhyovv va vadpyovv 10 EViLUO
EMOVEPYETOL GTNV KAVOVIKT] TOV AETOVPYiQ, EVAO 01 OEVTEPOL GLVIEOVTOL LOVILDL LLE TO
évlopo kot 6ev 10 aenvouv ma vo dpacel. Emumdéov, vrdpyovv kot pepkd Evlvua
7oV €ival dPACTIKA HOVO UE TNV TAPOLGIN AAA®V TPOTEIVMV, TOVS CUUTAPAYOVTES.
Avtoi pumopel va gival avopyava 10vta, OTMC Zn*? | cu*? N OpYOVIKEG OVGIES OOV
avikovv kot ta cvvévlopo (Evlopo + Xvvévlopo = Oroévlupo). TloAld amd ta
ocuvévlopa etvan Prropiveg ) mepéyovv Prrapivec.

1.5.1. EROD (7-ethoxyresorufin-O-deethylase)- Kvtoypopa P450

Ta kvtoypopata givar tpwteiveg (cuvévivpa) mov meptEyovy aipn. Mmopovv va
HETOPEPOLY NAEKTPOVIA [LE TOVTOYPOVN LETOTPOTY| TOV Fe*? oe Fe™ k1 €xovv peydan
onuoacio Yoo TNV avamvon Kot TV Topoymyr] EVEPYEWG. XNUEPA EIvVOl YVOOTA TOVE®
a6 30 kutoyxpoduata. To kutoxpduata a, b, ¢ eival amapaitnto yoo Ty mopayoyn
KUTTOPIKNG EVEPYELNG HECH TNG 0EEWDMTIKNG POSPOPLAI®ONG. Me 10 var petapEpovy
nAektpovia cupPaiiovv otn petatpornn tov ADP ce ATP, 10 evepyelaxd voucua
TOL KLTTAPOV.

[T ovykekpéva, 10 cvoTNUA TOL KuToYpOUHatog P450 eivor €vog kevpikog
KATOAOTNG  ofeoOTiK®V  avtdpdoewv, Ommg vOpoluAimwong,  emoeidmong,
amaAKvMoong kot aAlov. Ot evdoelg, mov petofoAilovror and ta 1ooévivua Tov
Kvutoypopotog  P450, elvon 1000  evdoyevels  (Mmopd  o&€a, oTEPOEION,
TpooTayAavoiveg, Ketoveg) O0co Ko eEmyeveig (mpocHeta Tpoditmy, (@AapuoKa,
TOAVAPOUATIKOT  VOPOYOVAVOPOKES, TOALYA®PIOUEVH OpovOMa, oo&iveg). H
avtiopaon, mov kataideTon amd to Evivpa Tov kKutoypouatoc P450, etvon n eéng:

RH + O, + NADPH + H" — ROH + H,0 + NADP*

To Mmoépiho vroéotpopa (RH) petatpémetor oe €va meplocOTEPO TOMKO Ko
voatodAvTd mpoidv (ROH), petd v evoopdtwon evog atopov o&uydvov amd 1o
puopo Tov o&uydvov. To iAo dtopo 0EVYOVOL YPNGUYLOTTOLEITAL GTNV TAPUYMYN VEPOD
(Gokseyr kot Husey, 1998). O kataAvtikdg kOKAOG Tov kKutoypopatog P450 gaiveton
otV Ewova 2.

RH
ROH
£
@) (1 ™
Fo¥ RH  1ste
ROH @\
| Fo¥
) -
| o,
Vg @ 7
(Fe-0) ’
FiH _ o -
Fe20;
B @ RH
RO - FeYoj; =" "2nde
SH* L :

Ewova 2: O kataAvtikdg kOkAog tov kutoyxpopatoc P450 (Segall, 1997).
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To kutoypopa P450 evtomiCeton oe pepPpdveg KuTtdpmv Tov NIaTog, Kadds Kot g
KOTTOpO TG PAevvdOovg pepuPpavng tov eviépov. O yMuKOC Tovg POAOG elval va
evepyomotel 10 Oy kou ta vrepoleidwn. H kdpo Aertovpyion Tov avoaeépetal ot
oVVOESN GTEPOEWOMY OPUOVDV, TNV 0EVYOVAOCT TOV EIKOCAVOEWDMV KOl T1 0EEWOMTIKY|
KOTOGTPOPT] SL0POPOV YNUKADOV KO TOEVDV.

210 Onlootikd Eyovv evtomiotel dvo dropopetikd yovidin, CYPLAL kow CYP1A2
T0. OTOi0 TOTEVETOL OTL TPOEPYOVTAL OO SIMANGLOCUO YOVIOIOL KOTA TNV TPOUN
poptakn e£EMEN tov omovovlmtdv (Nebert kou Gonzalez, 1987). Zta ywapia, apyika
eiye aviyvevbel povo éva yovidsto CYPLA (Nebert xar Gonzalez, 1987), aAld.
TpoOocaTeG peAéTeg £de1&av v Vmapén meptocoTepmv yovidimv CYPLA, poiovott n
AETOVPYIKY onuocio avtod Tov gVPNUATOg Tapapuével akoun ayvootn (Delgado et
al., 2008).

To évlouo 7-ethoxyresorufin-O-deethylase (EROD) s&ivor pio évoorn mov
YPNOWOTOLEITOL OC VITOCTPOO OTN UETPNON TNS EMAYWYNG TOV KuToXpmuatog P450
(CYP1Al). To évlopo avtd kotoiver v O-amoalfvAimon Tov VTooTpOUATOS 7-
atfo&vpilopoveivn pe mopoayduevo mpoidv v ovoia pllopoveivn (Ewéve 3), n
omoio. avyvevetol HEc® Tov EBOoPIGHOV oL Tapovclalel. H avtidpaorm emaymyrg
elval po dwdkocio, Katd TV omoio. o1 JIPOPES YNUIKEG OVLGIES Oleyeipovv
peToypagn Tov yovidiov, Katainyovtag oe ovénuévoa emimedo mRNA kot ot
obvbeon TV TPOTEIVOY ToV cvotiuatog P450 (Opaykovin, 2011). To vrdoTpmpa 7-
ethoxyresorufin-O-deethylase petofolriletar mpog @Bopilovoa pelopoveivny kat To
évlvpa CYP exkppdlovtar kupiowg oto Agio evoomAacuotikd oiktvo. Tevikd, ot
KOTOAVTIKEG OpaoTNPLOTNTES TTPOGO0pIlovTol G WKPOGOUOTO TTOV oynuatilovrot
0o TO EVOOTAUGHATIKO SIKTLO UETA TNV OUOYEVOTTOINGT| TOV 1GTOV.

Ewoéva 3: Avtidopaon amootBvAmong tov vmootp®dpatog 7-atboéupilopoveivn
(ethoxyresorufin) péow twv evidumv P450 1A1 (UNEP, 1999).

Mia yapoakmnpiotiky w0tto Tov yovidiov CYPLA sivor ) erayoyypotto amd to
EevoBrotika. Pomotl 6mwg PAHS kot PHAHS 0dnyolv 6 evepyomoinom tng EKppaong
0V yovidiov CYP1A péocm g ovvdeong o€ £vav KLTOGOMKO vrodoyéa, tov AhR
(aryl hydrocarbon receptor). Adym ¢ ermayoyipndttde tov amd Tig EevoPlotikéc
ovoieg, 10 CYP1A ypnowonoteital og Prodeiktng oty £kbeon oe mepPoriioviikovg
puToLE oV decpevovy T0 AhR, kot otovg avBpodmovg ko ota {dha. Ot peréteg ya
mv enayoyn tov CYPLlA ota yapua éovv emkevipmbel xvpiog oto nmop. O
OYETIKOG POAOG TV OAPOPWOV 0PYAVOV GTO HETAROMGUO TV EEVOPLOTIKOV KOl TV
anokpon oty enayoyn tov CYPLA otovg eéonmatikovg 16tovg sivor Atydtepo
yvootdg (Delgado et al., 2008).

Yto yaplo, T0 PEYOADTEPO HEPOS NG 0&eTIKNG @dong I tng Propetarpomng
KatoAvetar and 1o kutdypopo P450 (Teles, 2005). H dpasmmpidmta g 7-
ethoxyresorufin-O-deethylase (EROD) ¢aivetat va givar o o gvaicOntog aviyvevtig
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Y. tov In VItro mpocdopiopud G EMAYOYIKNAG OTOKPIONG TOV KLTOYPMUOTOG
P4501A1.

To xvtoypopo P4501A (CYPLA) petaforiler éva gupd @doua TV MIOPIA®V
Eevofrotikav. Xto fmap tov yoplov, 1o CYPLA ekeppdleton oe younid emnimeoda,
evTouTolg Ta EevoPloTikd umopovv va endyovy o€ onUavTKO Babuo tv £EKepact Tov
CYP1A, pe m pecordfnon vrodoyéwv. Eved 1 eraywyn tov nrotikod CYPLA and
EevoPlotika éxet diepevvnOel emapkdG oTo TEAEOTTEN, TOAD Alya gival YvmGTA Yo T
PUOLION TG £KPPOONC KL ETAYMOYNG TOL 0O dAhovg Tapdyovies. [a mapddetypa, ot
uekétn tov Segner et al., (2000) mapatnpndnke 6t 6TV KuTTOpKy ypopuuy RTL-W1
Tov fmatog g pilovoag téotpoeag (Oncorhynchus mykiss), n dpactnpioTnTo TOL
CYP1A «xo 7-ethoxyresorufin-O-deethylase (EROD) pmopei vo emaybei amd v
oAy Tov pEcov KaAMEpYelng, amovaia EevoPlotikav. [epdupata €dei&av 6TL N
TPVTTOPAVT €lval 0 mopdywv mov TPokoAel v adénon g SpacTNPLOTNTOS TOV
EROD petd v orraynq péoov. H dpacmmpiétnta tov EROD pmopel va emnpeactet
amd £va peydlo aplfud Plotikdv Kot afloTik®v Tapayovioy, OTmg To €006, T0 YEVOG,
T0 VA0, T0 avomapaywyko otadio (Hoydal, 2004), n Ogppokpacio tov vepov, to pH,
N NAkia kot 1 avarapayoywny edon (Whyte ko Tillitt, 1997).

Epyaomprokd mepdpata kot peréteg mediov €xovv yivel oe meprocoTepa amd 150
elon yopiov. Mio peydAn mowidio ynuikav, sivoar yvootd, OTL pmopovv vo
avacteilovv Vv emayoyn ¢ EROD. Tértoieg evdoelg elvar ot opyavikég, ot
OPYOVOUETOAMKEG Kot 01 HETOAMKES (ToAvyAmpiopéva dipavota- PCBs) (Whyte
ko Tillitt, 1997).Avauecd tovg VIAPYOLY OVAPOPES KoL YO TH GLOYETION TNG
enaymyng tov EROD and pbhmovg e v epeavion KOmolmv SVGUEVAOV GUUTTOUAT®V
oto.  Ylplo, MY KOPKIVOYEVEGT,  EUPPLOTOEIKOTNTO,  HOPPOAOYIKEG — KOl
16TOTAOOAOYIKEC OALOIDGELS, VOGOTOEIKOTNTOL.

Ot Gokseyr xotr Husey (1998) emonuaivovv mwg mn ocwot) owtpoen eivon
amopaiTnTn Yo TV GULVE TOL OPYAVICUOD OTEVOVTL OTO O1APOPQ OiTIo TOEIKOTNTOG
0Tt €xel mopatnpndel M cLOYETION UETOED TOV SOUTNTIKAOV TOPAYOVIOV KOl TNG
dpaoTnprOTTaG TOV cvothuatog P450.

O petafoMopoc TV avTIPOTIKOV TOV XPNGILOTOIOVVTOL GTIG VOUTOKOUAAIEPYELEG
and 10 ovoTUa Kutoxpoduatoc P450, Ba pmopovoe vo exnpedcel T OpacTIKOTNTA
TOVG, TNV KOTOVOUT GTOVG 10TOVG Kol To TOGOGTA amofoAng, kot va kabopicel v
Omapén vrwoAspdtwv, OO akpPdg yivetar v mepiodo ™C amdoLPONE, TPV TO
yapt dratebetl yio avOpomivn katavaimon (Moutou et al., 1998).

Yroloyiouoc tnc sidiknc evlouiknce evepyotntac EROD

IFc = sample fluorescence (deiypa @bopiopod)

y = resorufin concentration (cvykévipmon pelopoveivig)

VF = final volume of reaction (teAidg 6ykog avtidpaong)

AN = resorufin fluorescence (pBopiopog pelopovpivng)

Vc = volume of liver supernatant (6ykog Tov VIEPKEUEVOV TATOG)
T  =reaction time (ypovog g avTtidpacng)

P = protein content (tepiekTikOTNTA GE TPOTEIVES)

(UNEP, 1999)
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H ¥éa va ypnoomomBet n emayoyn tov CYPLA g péco yo v mopakoiovdnon
™G €kBE0NG TOV YOPLUDY GTOVG POTOVS TPOTAONKE NON 0T PEoa TNG SEKAETIOG TOV
1970 am6d tovg Payne kot Penrose (1975) xon Payne (1976). Apydtepa akorovbncav
ToAvapOLES epyaoTNPloKEG HEAETEG KO PEAETEG Tedioy, e okomd Vv eEétacn TV
evlopwv g vrootkoyévelng CYP1A og yapia, mov £xovv extebel oe d1dpopeg ovoieg
(Tivakag 3). H pelétn g KataAvtikng opactnpotnrog tov eviduov givar
TEYVIKT, TTOV Ypnotponoteiton o cvyva (Gokseyr and Husey, 1998).

IMMivaxkag 3: MéBodot aviyvevong tng vrookoyévelng CYP1A ota yapa (Gokseyr
and Husey, 1998).

Eninedo aviyvevong Awgpedvion Aoxipun
CYP1A évlopo Katohivtkn EROD, AHH
dpaoTnpLoTTO
CYPI1A npotsivy Avtioopata, Western blot, ELISA,
avocoicToymueia
CYP1A mRNA cDNA, Northern blot, RT-PCR,
OAYOVOVKAEOTIOI0L in situ vBp1dIG oG

1.5.2. GST (yhovtaBelévn S- tpovopepdon)

Ot yhovtaBeoveg S- tpavopepiaces (Ewkova 4) avikouv omnv OIKOYEVEIN TMV
evlOHmV Tov amoTEAOVVTOL OO KVUTOCOAKEG, WITOYOVOPIKES KOl UIKPOCMUIKES
npwteivec. Bpiokoviol otoug meptocodTEpOVS 16T00C, 0AAE Kupiwg evtomiloviatl 6To
Nmap, Toug veepovg kot o Eviepo. Ot GSTS eivor mapovoeg o EVKOPLMOTIKE KO
TPOKOAPLOTIKE KOTTOPO OOV KATAAVOLV TOIKIAEG AVTIOPAGELS Kol OEYOVTAL EVOOYEVN
kol EevoPlotikd vmootpdpote. MEAN g vmepowkoyévewg etvar  eEoupetikd
OVOUO1l0YEVH] OTNV opvo&Ikny aAAniovyio, ©¢ €K TOVTOV £vol HEYAAO KAGOUO TV
aAANAOLYIOV El0GyovVTOL OTIC ONpdcieg Pacelg dedouévav ayvootng Asttovpyiag. Ot
GSTs pmopet va amotehovv €mg kot to 10% g KLTOGOMKNG TPMTEIVNG G€ KAmol
dpyava OnAaoctikdv Kot KataAvovv ) cblevén g petwuévne yrovtadeidvng (GSH)
(Ewkova 5) og niektpovioeiho KEVIPA, UECH UI0G OUAdaS GOVAPLAPLAIOV, OE uLd
evpela TOWKIALIL VTOCTPOUAT®V. AVTR 1 OpACT OTOTOSIVAOVEL EVOOYEVEIS EVMGELS,
Omw¢ vepoledwpévo Autidn, Kabdg cvupfaiiet ko otn edon II tov petafoicpov
TV Eevoflotik®dv ovoldv. Ta évlvpa avtd KataAvovy ) chHVOEsT TOL TPUTENTIOION
mg yilovtaBedvng (GSH) pe 10 mMAekTpovidopiho kEVIPO TOL  KATAAANAOV
vrootpmpatog (R-X). H avtiopacn mov mapatnpeiton etvor 1 €Eng:

GSH + R-X — GSR + HX
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Ewova 4: Kpvotoloypapikn dopn tov evivpov yiovtabeidvn S- tpavoeepdon
(Wikipedia, 2012).

H yAovtaBeidvn eivar onuovtikd oavtio&edotikd tov kuttdpov. Agitovpyel g
VIOGTPOUA GE OVTIOEEWOTIKA VL0 KOl TPOGTATEVEL TOL KVTTAPO OO TO 0EEOMTIKO
oTPEC HEGM NG dpmong Tov eAehBepov pilov. To évlvpo GST dpa deopebovtag
™ yAovtafelovn 610 gvepyd G TUNUO TOV KOt TO NAEKTPOPILO VITOGTPMUO GTO EVEPYO
H tunua tov, pe oamotélecpo vo LETOPEPETOL TO VITOGTPMUO KOVTH 0TI YAOLTAOELOVN).
Tavtoypova, o Tuqpa SH ¢ yAovtabeidvng evepyomoteitar.

Ewoéva 5: Aopn yAovtabetovng (GSH) (Thomas, 1999).

Koatd ™ Odpkeid g aviidpaong ovTtng, TOv TPOYUOTOTOlEiTOl 610 Mmop,
oynuotiletoan évag BeloaBépag avapleso otnv KLoTeivn g yAovtabeldbvng Kot to
VTOGTPOLO, LE ATOTEAECLO TN
onpovpyia evog AydTeEPO €VEPYOL Kot TEPIGGOTEPO daAVTOV Ttpoidvtog (Slatinska et
al., 2008). To wpoidv awtd, 6N cLVEKELD, eEEpyeTaL amd TO NITATIKG KOTTOPO, HECH
Qg ovTAiog g HepPpavng Kot amekKpiveTal auToVclo GTn YOA 1| KATOANYEL GTO
OYNUOTICUO TOV HEPKATTOVPIKAOV 0EEWV GTOVG VEQPPOVLS Kol TV omofoAn arnd tov
opyavicpo pe to ovpo (Blanchette et al., 2007). H avtidpaon avt Bempeitat 6tt givon
TO0 TPMOTO GTAS0 GYNUOTIGHOD TOV UEPKOTTOVPIKMOV 0EEMV, TO OMOI0l CLUUETEYOVY
o pelmon Tov eE@yevav ynukov ovcidv. Ot GSTS propovv eriong va decpedovv
t0&iveg Kot va AE1ToVp YoV 0¢ TPMTEIVEG LETAPOPAS.

Ta mepiocdtepa 10oévivpa ONAacTiIKOV €ovv cuyyévelo pe to vrdotpopd 1-
YAwpo-2, 4-dwitpofevioiio (CDNB). Ot @oopaTo@®TOUETPIKEG OVOADGELS TOV
YPNOWOTO0VV aVTO TO LROGTP®UN cVVNBmG Kavovy éleyxo g GST evepydtnrag.
Q061660, OPICUEVEG EVOOYEVEIG EVGELS, T.Y. 1) XOAEPLOPIvY, LTOPOVV Vo avacTEilovY
™ dpactnpiotra tov GSTS.
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Meta&d Tov €0mv ot yAovtabeldveg S- tpavoeepdoec (GSTS) vmodwpovvtal oe
KAdoeglg pe Pdon ™ oepd apvoléwv, To 10OMAEKTPIKO oNuelo, TV E0IKOTNTA GTO
VIOGTPMUQ, TNV OVOGOOVTIOPACTIKOTNTO Kol TN XPOUOCOUOTIKN Tovg gvtomion. Ot
KAMdoelg givar: GSTA (Alpha), GSTD (Delta), GSTK (Kappa), GSTM (Mu), GSTP
(Pi), GSTT (Theta), GSTZ (Zeta), GSTO (Omega) kau MGST (Microsomal).

H pétpnon g dpactpromrog g GST €xet amoderybel 6Tt givon ypnoun v v
aviyvevon mowilov datapaymv oto yapla (Borvinskaya, 2010) kot Oswpeiton Ot
drdpapatifel onUovTikd pOAO GTNV TPOGAPUOYN TOV EW0DV GTO GTPEG TOV YNUIKDV.
Xuyva ypnoponoteiton wg Moprakdg Brodeiktng yuo v extipnon g pdmovong kot
TOV OVGUEVOV EMTTOCENDV TOV TEPPAALOVTOG GTOVG OPYUVIGLOVC.

1.5.3. CAT (KortaAiaon)

H xataidon (Ewkéva 6) eivor éva évlopo mov Ppioketal oxeddv o€ OAOVG TOVG
Covtavohg opyoaviopovg mov ektifevion oe o&uydvo. Kataidel v amocvvOeon
oL VEPOLEWioV TOL VOPOYOVOL GE vePO Ko 0Euyovo. Eivar éva moAd onpoavtikd
évluopo yuo moAAEG avTidpdoels, kabmg €xel Evav amd TOvg LYNAOGTEPOLS aPOLOVG
KOKAOV €pyootdV (Ker- HEYI0TOC aptOudg popimv vrootpdpatog mov éva £vivpo
umopel va petatpéyel o€ TPoiov avd povada ypovov) and Oia to Evivua. ‘Eva poplo
KaToAGoNG Hopel Vo LETATPEYEL EKOTOUUDPLA LOPLOL VTTEPOEELDTIOV TOV VOPOYOVOL GE
vePO Kot 0ELYOVO avd 0EVTEPOLETTO.

H xatoldon etvar éva tetpapepés pe T€00EPIG TOAVTERTIOIKES 0AVGIdES OV KAOE
plo amotedeiton mwoveo oamd 500 pokpd apwvotéa. Ilepiéyer téooeplg aAvGideg
TopPLPIVNG, OpddEC OV emTPEMOVY 6TO £VELHO Vo OvTIOPE e TO VITEPOEEIdIO0 TOV
vopoydvov. To Bértioto PH yia v avBpdmivny kataddon givor mepimov 7 kot £yl Eval
OPKETA VPV PAGHO peYioToL (1] TaydTNTO TNG avTiopaong dev aAAdlel ouoOntd oe pH
petady 6.8 kai 7.5). o tic vworowmeg Katardoes o BEATioto PH kupaivetal petady 4
kol 11, avaAioyo pe to €idog. H 1davikny Oeppokpacio Asttovpylag g KOTaAAONG,
eMmioNng, olpopomotleitol avd To i0n.

Ewova 6: Kpvotaroypagiky dour tov evlvuov kataidon (Wikipedia, 2012).

H avtidpaon g kataidong ommv omosvvieon tov vrepolediov 10V VIPOYOVOL
etvau
2H202 — ZHZO + 02

H mopovoia ¢ kataddong oe €vo Ogiypo 1otod pmopel vo eheyybel pe v
TPOCONKN €VOG OYKOL TOL LIEPOEEWIOL TOV VOPOYOHVOL KOl TOPATNPDOVTAG TNV
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avtiopaon (Ewova 7). O oynuotiopodg tov gueoridmv, dniadn 1 arelevbipmaon tov
o&uydvov, deiyvel 0TL 1 KataAdon Exel pio ToAD vYnAR 01K dpacTKOHTNTA, 1 OTTOolo
TOPAYEL 10, AVIXVEDGIUT OTOKPIOT.

Ocov apopd 6T0 HOPLOKO UNYOVIGHO TG KATOAACNS, HEXPL CNUEPO PAIVETOL VO UMV
éxel oacapnviotel mApws. H avtidpaon motedeton 01t cupfaivel og 600 oTdO:

H,0; + Fe (II)-E - H,O + O =Fe (IV)-E (. 1)
H,O0,+ O = Fe (IV)-E (. +) —» H,0 + Fe (I11)-E + O3

Edm o Fe (II)-E kot Fe (IV)-E avtumpocmnedel kKEVIPO o101pov TG aipng, opado
ouvvdedepévn oto évlopo. O Fe (IV)-E (. +) givan pio pecopepikry popon wov Fe (V)-
E, dnAadn o oidnpoc dev ofewddvertoar mANpwg oto + V, oAdd AopPdvel kdamolo
"vrootpiEn nAektpoviov" amd v aiun. Lt cuvExewn, M OiUN UETOTPEMETOL GE
Katwov (. +).

Ewoéva 7: Enidpaon xoataldong oty anocvvheon Tov vrepoEediov Tov vopoyOvVOL
(Alfonso- Prieto et al., 2012).

Kabdg 1o vmepoleidlo tov vopoyovov el0épyeTon  otny evepyd Béom, oavtd
aAMAemdpd  pe  to apwvo&éa Asnld7  (comopoyivn ot 0éon  147)  won His74
(potdivn o Béon 74), onuovpydvtag £vo TP®TOVIO (VOPOYOVO WOV ) YL TN
petopopd HeTaEd TV otopmv Tov  ofuydvov. To ehevbBepo dtopo o&vydvov
elevbepmvel To veooynuatiopévo poplo vepov katl to Fe (IV) = 0. O Fe (IV) = O
avVTIOPA e Eva OEVTEPO LOPLO VTTEPOLELDIOV TOL VOPOYOVOL Y10 Vo peTatpanel oe Fe
(1N-E mopdyovtag vepd kar o&vyovo. H amodotikdtnta ¢ avtidpacng umopei vo
BehtiwBel pe T1g aAlniemdpaocelc tov His74 kot Asnl47 pe to evoldpeca mopaymyo.
™G oavtidopaonc. Xe Yevikég ypappés, o puvbuog g avtidpaong umopel va
npocdopiletar and v e&icwon Michaelis-Menten.

H xatoldon pmopel emiong va katadvcer v ofeldwon tov vrepolewdiov Tov
vopoyovov,  mopovcio  Oedépwv  petafoMTddV KOl TOEWAV,  OT®G
QOPUAAIEHON, LLPUNKIKO 0ED, QovOAES, akeTAADEHOT Kol AAKOOAES,

H,O, + H,R — 2H,O0 + R

To vmepoleidio oL VOpoydvov eivar €va  emPAafés vVmOmMPOiIOV  TOAADV
QLOIOAOYIKAOV HETAPOAIK®V dlepyaciav. [ va amopevyBel BAAPN ota KOTTApPO Kot
TOVG 10TOVG, TPEMEL Vo, peToTpamel ypnyopo o€ GAAa, Aydtepo  emikivovva
npoidvta. ['a o oKomd avtd, 1 Kataddorn ypnoomoleital cuyvd amd o KhTTOpa Yo
VoL KATOADOLV ToYEWMS TNV amocOVOEST TOV VIEPOEEGIOV TOV VOPOYOVOL GTA, YL TOGO
dpaoTiKd, aépla 0&uydvou kot pople. vepov. Amd To mOpOmAvVe, TPOKVTTEL OTL M
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Kataldon eivor €va avtio&edoTikd Eviupo, T0 0moio GuYVE XPNCOTOLEITOL KOl MG
Broymukog deikg o ) pdmaven voatikmv mepoydv (Velkova- Jordanoska et al.,
2008).

H mpaypotikn Proroykn onuacio g kotohdong dev gival mavta €0KOAO va
extiunBel.  Megpwkol avOpomor €yovv TOAD younAd emimedo NG KOTOAAONC
(acatalasia), mpdypo to omoio £xel apvnTikég ouvvémeleg otnv vyeio. tovg. [N
TOPAOELYO, L0 OVETAPKEW TNG KoTaAdong upmopel vo ovéfost tov kivovvo
epeaviong dwpnn tomwov 2. Orot o1 Lwkoi opyavicpol ypnopomoovv 10 Evivpo
Katohdon o€ kABe Opyavo, HE TIG LYNAOTEPES GLYKEVIPOGES Vo Ppiokovion
070 Nmap. X0V avOpOTIVO OpyavIGHO 1 KatoAdomn Aswtovpyel oe pio BéATIoT
Bepuoxpacio 37°C, nepinov otn Oeppokpascio tov avBpamivov copotog. Avtifeta, n
KOTOAGGT 7OV amopovavetal and 1o vaepfepuoepilo apyatofoktipto Pyrobaculum
calidifontis éyel Bédtion Oeppokpacio Aertovpyiog Tovg 90°C.

H «xotoddon ypnowomoleitor kot ot Popnyovio  tpoeipov  yioo v
OTOLLAKPLVGT] TOV LIEPOEESIOV TOV VOPOYOHVOL aTd TO YOA TPV GO TNV TAPAYMYT
TUPOKOMK®OV TPOTOVT®V. AAAES YPNOELS TG EIVOL GTI GLOKELAGIES TPOPINWV OOV
eumodiler v 0&eldwoN TOLG KOl GTOVG (PAKOVG EMAPNG Yo Vo amocLvOEcel To
dwivpa HoOz (amoivpavtikd) mpwv v emagn pe to pato. [pdoeata, 1 kataidon
&xel apyioetl va ypnoiponoleitoan ko otn Propnyovio aeOnTikng, agov n avtidopaot|
™m¢ pe to HyO; evioydel v kuttapikny 0&yOvVmGoT OT0 OVATEPO, CTPOUOTO TNG
EMOEPOAG.

H &&taon xotaddong esivar emiong éva oamd To Tplo KOPOL TECT MOV
YPNOWWOTOWVLVTOL  amd  [KPOPoAdYOVS Yoo avayvoplon 0oV Paxtnpiov. H
mapovoioc. tov  ev{OHOL  KOTOAQGT OTNV  OOKIU  OTOUOVMOONG  OVIYVEVETOL
YPNOOTOLDVTOG VTTEPOLEdo Tov VIpoydvov. Edv ta Paxtnpidia €xovv koataidon
(OnA., etvonr  xotaAdon-Betikd), Otov  pion pikpn mocotTNTO TG POKTNPLOKNG
OTOHOVMONG TPooTifetal o€ VITEPOEEIDI0 TOL VOPOYOVOV, TAPAUTNPOVVTIUL PLCAAIDES
tov o&vyovov. Tétoow Paxtipia eivar: Staphylococci, Listeria, Corynebacterium
diphtheriae, Shigella, Burkholderia cepacia, Nocardia, Yersinia, Enterobacter,
Klebsiella, Proteus, Salmonella, Serratia, Pseudomonas, Citrobacter, Cryptococcus,
Aspergilus xar E.coli. AvtiBétwc, ou Streptococcus xar Enterococcus eivon
«KOTOAAGEG- OPVITIKAY.

Evd n e&éraon xotaidone oamd povn e dev umopel va mpoodlopicel Eva
OVYKEKPILEVO OPYOVIGHO, GE GLUVOVLACUO HE GANEC €EETACEIS, OMMOC OVTIOTOON OE
avTifloTikd, umopei vo fondncetl v tovtomoinon.

1.6. Xxomoc epyaciog

To avtikeipevo g mopovoag perétng elvar n cHYKpPIon NG OPACTIKOTNTOS TOV
OTOTOEIKOTOMTIKOV KOl OVTIOEEWMTIKOV NTATIKOV evEOU®V TG TOUovpag KoTd T
xopnynom yBvoTpoPdv Tov TEPEXOLV YOBVLEANIO Kot PLTIKA AL

Amd to emimeda Kot T OPACTIKOTNTO TMV ATOTOEIKOTOMTIKMV KOl OVTIOEELOWTIKMV
evlbpov EROD  (7-ethoxyresorufin-O-deethylase), GST (yAovtabeidovn —S-
tpovopepdon) ko CAT pmopel va extiunBeil 1o katd mé6co ta eutikd Elato gival
UTOPOVV VO AVTIKATAGTHCOLV TO tYBVuEANL0 GTIS 1Y BLOTPOPES.
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2. MEOOAOAOI'TA

Mo v napackevn pLOUCTIKOV SWAVUAT®V, TNV OLOYEVOTOINGT TV dEIyUdT®V, T
HETPNON TPOTEIVOV, TN HETPNON NG dpaotnpottog tov evivpov EROD (7-
ethoxyresorufin-O-deethylase), GST (ylovtabeidovn S- tpoavogepdon) kot CAT
(kataldon) ypnopomomOnkay To VAKAE:

- dPacikd pwceopikd kdio (KoHPO,)

- povoPacikd pmopopikd kaio (KH2PO,)

- yAwplovyo kdio (KCI)

- oBavoin (CHeO)

- dBe100pciton (DTT)

- oaBvrevodpuvotetpaolikd oo (EDTA)

- @owvvAo-peBvro-covrpopBopido (PMSF)

- avtwpaoctiplo Bradford

- oAPoopivn amd opd HOGKOL

- avnypévn popon yrovtafedovng (GSH)

- l-ylwpo-2,4-dwvitpoPevidoiio (CDNB)

- dwebBvicovripoeido (DMSO)

- popoveivn

- (vopo&uro-peduro)apvopedavio (Tris)

- yAoprovyo varpilo (NaCl)

- oBviabépag prlopovpivng

- QOOEOPIKO  VIKOTIWVOUIVO-O0OEVIVO-OIVOUKAEOTIO  (avnyuévn  Hopon)

(NADPH)

- Beuxo o0&y (H2SOy)

- Beuxog oidonpog (FeSO,)

- vmepoeidio tov vdpoyovov (H20,)

- Bgroxvavvovyo (KSCN)

- @Aovpekivn Kot 0EoAvikd 0&D

Ta avtipaxtnplokd O&oAvikd o0&y kot Dlovpekivny mpounbedtnkov o€ popen
ok6évng pe eumopikn ovoposio Aquinox (VETHELLAS A.E., EAAGoa) kou Vitaquin
(Pharmaqua A.E., EAAGO), avtictotya. To 2-@awovaBavorn ayopdotnke amd v
Pharmaqua. Ola ta GAAQ yMUIKE, TO OVTIOPACTI PN, EVELUO KOl VTOGTPMLLOTO ) TOV
avOAVTIKNG kKoBapoTnTag omd tnv Sigma (EAAGOR).

O g&omhopdg mov ypnoyLomomOnKe Mrav:

- Gacpatopotopetpo Tov oikov TECAN (povtédo Genios Pro 96/384) yia pétpnon
amoppOPNoNG PMTOG Kot POOPIGHOD LE TN XPNOT MKPOTAUKOV

- Qoopatopmtopetpo 10V oikov Beckman (poviého DU 64) yu pérpnon
amoppOPNONG PMTOG LLE T YPN O KLYEAD OV

- Opoyevomomtg Tov oikov Heidolph (povtéio RZR 2020) and Sigma-Aldrich

- dvydkevtpog Tov oikov Sorvall (poviédo RC 2-B)

- pHuetpo tov oikov MeterLab (povtéio PHM 210)

- Avoivtikoi CQuyol tov oikov Mettler Toledo (povtédo XS 105) dwokpiriknig
wavotrag 10-5 g, tov oikov Sartorius (pHovtédo ) dwakpltikng kavotrag 10-4 g
Stakprtikng wovottog 1 g

- Avadevtipag Vortex
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2.1. ZuvOnkeg [epdpartog

Ta yépuo tov €idovg Sparus aurata (240 = 60 g) ayopdotnkav amd Tov OUAO
YEAONTA (EAAGSa) kot Statnpnnkayv otig eykatactdoelg tov EAAnvikod Kévtpov
Ooracciov Epsuvov (EA.KE.O.E) yu 3 unveg mpv v évapén tov nepdpatoc. Ta
yaplo  dwmpnOnkav kol yopiotnkov o€ dmdeka  KVAWVOPIKES  deapevég
yopntikottag 800 Aitpwv. H péon Oepuokpacio tov vepod frav 25 + 1°C kot n
alatotta 38%o.. Katd tn d1dpKeia ToV TEPAUOTOS TO YAPLHL YOPIGTNKOV O TECCEPLS
opddeg (3 de&opevég ava opddn), Tov SEPEPAY MG TPOS TNV TPOPT] TOV KATOVIADVOV
(fish oil, plant oil) ko1 ™ yopiynon tov avipkpoProkod mapdyovio (EAOVUEKIVY,
0EOAVIKG 0ED).

O pappoxevtikdg dlonteg 00OnKav pe To YL pia opa v Nuépa o Tocootd 1,5-
2% tov Bapovg copatog Tov yaptov otig 13:00 mpa v S nuépeg. H docoroyia yio
10 O&oAVIKO 06D ko T DAovpekivn NTav 75 mg / kg yapiov kot 30 mg / kg yapiov,
avtiotorya. H ocvykévipoon tov avtikpofloxk®dv mopaydviov otig dloteg tov
yoplov, eEAEyxOnke Tpv omd v Evapén g oitiong.

2.2. XvvOeon Tpopov

Xpnowomombnkay dvo mepapatikéc dlatteg oto €idog Sparus aurata pe paon ta
yBvéroa (A) ko too putikd éhona (B). H odvBeon g kabe tpoeng gaivetar otov
Mivaka 4. Kouv otig 000 1pogéc £&xer eloaybel coyidievpo, 10 omoio &yel
avTIKATaoTNoEL 6XE0OV T0 50% ToVL YBLALevpov. H tpoen A mepthapfdvet yyBvéiaio
oe mocootd 15%. Zmnv tpoen B, 10 66% tov 1yBvehaiov (10% 1ng TPOPTQ)
avTIKOTOoTaONKE amd QLTIKE Edona (KpapBéroto, AWVEAONO Kol (OWVIKEAOMO OE
nocootd 1,7, 5,8 ko 2,5% avtictora). Ov dlotteg pe to Oolvikd o&d xor )
dAovpekivn  (BepamevtiKée TPOPEG) TOPOCKEVACTNKOV LE EVOOUATOON TOV
avTIROKINPIKOV 6TIG TPOPEG A kal B kot yopnynOnkav péow g tpoeng o€ d6om 30
mg/kg/muépa yio 1o o&oAvikd o&L ko 75 mg/kg/muépa yio ™ @Aovpexivny yuo 7
nHepeg.
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Mivakog 4: Zoveon tov tpoemv A kot B (%).

Xvotatikd (%) Tpoen A Tpoon B
Ix0vdrevpo (Akatépyaotn 15 15
apoteiv: CP 70%)
YVYKEVTPOON TPOTEIVIG 5) 5
(CPSP 902)
IM'vovtévn kohapmokiov 40 40
YoyiaAevpo 14 14
EEoOnpévo ortapr 4 4
Ix0véharo 15 5
Kpappéraro 0 1,7
Awéraro 0 5,8
dowikérharo 0 2,5
Agki0ivn ooyrog 1 1
YVYKOAATIKT] Ovoio 1 1
Mpoprypa petairov 1 1
Mpopypa prrapivev 1 1
CaHPO4 -2H20 (18%P) 2 2
L-Aveivy 0,55 0,55

2.3. Aevypotonyia

Ot derypatoAnyiec Tpaypatorombnkoy HeTd omd avousOnTonoinon TV yoplov e
xpnon tov avaichntkov 2-eawvoSvaBavorn (2 ml/l). Ouv déelauevéc 1A, 1B, 1T
avtioTotryovoav otnyv Tpoen B kot yopriynon @Aovpuekivng ko o1 delapevéc 2A, 2B,
2I" avtotoryovoav oty Tpoen A Kot yopnynon tov idov avtipiotikov. Emiong, ot
3A, 3B, 3T avtictoyovcav oty tpoen B kot yoprynon OLoAvikol 0EEog Kot ot 4A,
4B, 4I' avtioctoyovocay otV TPOPN A Kol YOpPNYNON TOL 1010V OVTILIKPOPLoKoV
Topdyovta.

YUVOAIKA, Oekomévie wyapl g ouddoag pe tpoen A kot B pe yopnynon
dAovpekivng ko dddeka yhplo TG opdoag pe tpopn A ko B pe yoprymon
O&oMvikov o&éog vrofAnOnkav oe detypatoinyia Tic emOUEVEG NUEPES: dVO MUEPES
(Muépa -2) mpv amd T yopnynon Tev aviPlotik®dv, Ty £Ktn nuépa (muépa 5) kotd
™ OdpKel TG YOPNYNoNG Kot TPelg Muépeg (Muépo 8) HETE TN OKOTY| TV
avtlotik®v. Metd and m {hyion axorlobnce BovaTmon Kot VEKPOTOUT TOV Yapudv
Kot amopdkpovvon tov nrdtwv. To Nrata viéomoay eneEepyacia oe vYPO AlwTo Ko
tonofetnOnkay oe Poabeid xoatdyvén (-80°C) péyxpr T evivpukéc kot yMUIKEG
OVOAVGELS.

2.4. IIpogropacio Agrypatov

Ta deiypoto anopakpdvinkav and tovg -80°C kot tomobethnkav o€ mhyo, dmov
dwmmpnnkov  kaB®’  OAn T Odpkeww TG OwdKaciog. XTI GLVEXEL,
npaypatonomOnke Coyon Ko ypnowomowbnke mepimov 1g 10100, 10 OMOiO
tonobenOnke oe coAva opoyevomoinong (Potter-Elvehjem Tissue Grinder with
Teflon® Pestle). £to0 coinva mpoostédnke puOoTKOd d1dAvpo opoyevomoinong (to
omoio mepielye 0,1 M pvBuictikd didivpa pwcseopikadv pe pH 7,4, 0,15 M yAoprovyo
kéAo KCl, 1 mM d10e100peitoin DTT, 1 mM arBvievodiapvotetpaolikd o&o EDTA
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kot 0,1 M @awvio-peduro-covipovuro-ebopidlo PMSF) oe avaroyio 1:4, 16166 :
pLOUOTIKG dtdAvpa. AkoAoVONGE OHOYEVOTOINGT GE OWOYEVOTOMTH] TOL OiKOV
Heidolph. To opoyevomompuévo didlvpa puyokevipndnke axorovwg otic 10.000 g
(otpoéc) v 20 min otovg 4°C. To vrepkeipevo cLAAEYONKE TPOGEKTIKG e TIETA,
®oTe Vo, amoPeLyOel N OVAOELOT TOV PLYOKEVIPICUEVOL O0AVUATOC, KABMG Kot 1
Mym ovowwv and ™ otdda Tov Autdiov. To vrepkeipevo mepreddpfoave otoryeio
TOV KUTTAPOV, OV OMEUEWVAY UETA TNV OTOUAKPLVGY WHITOYOVOPimVY, TLupnva Kot
GOtV KUTTApOV. XN GLVEXEW, UeTAPEPONKE o€ ELoAid ToAvaifvuAieviov Kot
tomofethnke oe Pabdeid katdyvén otovg -80°C péypt va mpaypatomombei m
Broymukn avdivon.

2.5. llpocoropropdg Mpwteivng ota Agiypata

O mpocdlopopdg ¢ mpwteivng ota dstypota €ywve pe 1 pébodo Bradford
(Bradford, 1976). H pébodog avt ommpiletar otnv 1010TTa NG YPOOTIKNG
Coomassie Brilliant Blue G-250 vo aAAdlel ypoua, 6tav oANAETIOPE e TPMTEIVES
og 0o mepiParrov. H elevBepn ypmotikn £xel ypoUO KOGTAVO, EVEO TO GUUTAOKO
YPOOTIK-TpTeEIVY Yolalo. H a&lomotio g pebodov mepropileton oe mpoteivikd
detypota, wov 1 cLYKEVTP®OT Tovg Kupoaiveton petald 0,04 ko 0,20 mg/ml.

IMa tov Tpocd1optoprd g TPOTEIVNG ONIovPYNONKE apyikd pio TPOTLTN KOUTOAN
mpoteivng. H kapmdin ovt) aneskovilel v amoppdenon ¢mTOS, TOL TOPOVGLALOVY
SlAdpOTO TPOTEIVIG YVOGTNG GUYKEVTIPOONG, ota 750 nm kol ETOREVMG Oelyvel )
oyxéomn amoppdPNoNc-cuYKEVTIpWONG. I ™ dnpiovpyia TG, TAPUCKELAGTNKE OPYIKA
éva. TpoOTLVIO ddAvpa pe apaiwon oAifovuiving amd opd podoyxov (0,1 mg/ml) oe
OTESTAYUEVO VEPD. TN GUVEXELN, OPOIDONKE TO O1BAVIA QVTO LLE OTECTAYUEVO VEPO,
oynpotifovtag véa SoAdIOTO SPOPETIK®Y cuyKevTpooewy (0 -1-2-4-6-8- 10
pug/100 ulb). Xe pikpomidka moAlamAdv B€cewv mPooTéOMKOV S10POopOL OYKOL T®V
Topamdve OlAvpdteov kot tov  avtwpactnpiov Bradford o petpinke 1
armoppoéenon ota 750 nm. Ilpoékvye, Aowmdv, 1 KAUTOAN, TOV OmEKOVILETOL GTO

I'péaonpo 1.
1,2 - y =0,0618x + 0,3917
R?=0,9932

I
W
I
e
o
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cC
<

0,2 -

O T T T T T 1
0 2 4 6 8 10 12

IYFTKENTPQZH NPQTEINHE (ug/100 pl)

I'paonpa 1: TIpoTumn KopmOAn TpwTeivng, mov anewkovilel T oyéomn amoppdPNoNg
KOl GLYKEVTPMONG TPOTEIVNG.
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AxorobOnoe 1 amopdkpvven tov derypdtav and tovg -80°C kot 1 torofétnon Toug
o€ mhyo, 6mov SatnpnOnkav kab’ 6An t ddpkewn g Swdwoociog. Kdébe detypa
apowOnke pe omeotaypévo vepd oe avoroyia 1:800. To oapormpévo detypo
tonofetnOnke oe ProAidio moAvaiBvuieviov. Ztn cvvéyeta, 100 pl amd 10 apoatmpévo
delypa ko 200 pl amd 10 avrdpactipo Bradford mpootédnkov oe pkpomAdko
nolhanmhav Bécewv Ko vmoloyiotnke m amoppdédenon oto 750 nm. Me PBdon v
TPOTLTY KOUTOAN TPOTEIVNG Kot TV amoppdPnon TV deyUdT®mv, VIoAOYIGTNKE M
OLYKEVTIPMOOT) TNG TPMTEIVNG o€ Kdbe detypa.

2.5.1. Anuovpyia potvrng Kaproing Pilopoveivng

H xoumdAn ovty amewoviCer to @Bopiopd, mov mopovstalovv  SAVUOTO
popovpivng YVOOTOV GLUYKEVIPOCEWV Kol €mOUEVEDS  Oglyver 1N oyxéon
ovykévipoonc-ehopiopov. o ) onuovpyion g, apykd TOPACKELACTNKE &Eva
mpdtumo  OdAvpa, OwAvovtag 1 mg ¢ ovoiag plopovpivn oe S50 ml
deBvAcovipoéeido (DMSO) (ddivpa 15-20 uM). To d1dAvpa avtd dwtnpndnke
oe Bepuoxpocio doUATIOL KOl TPOCTUTEVUEVO OO TO PMOG. XTI GUVEXEW, E£YVE
apaiowon tov otabepol avTod dtwAvuatog pe pviutotikd divua (0,1 M Tris/0,1 M
NaCl pH=8) og 0169p0peg GLYKEVIPDOGELS Y10 TNV KOTAGKELT] TNG TPOTLANG KOUTOANG
vy ™ popoveivn. Télog, petpndnke mn éviaon @Bopiouod TV TOPATAVE®
Swivpatwv prlopovpivng oe pacspatopwtopetpo ehopiopov (TECAN, Genios) og
eacpa 01€yepong 535 nm kot pacpa ekrounng S90 nm. Ipoékvuye Aomdv 1 KOUmoAn,
nov amewoviletor oto I'pdonpa 2.

6000 -
y = 893,32x + 58,537

5000 R?=0,9988

»OOPIZMOZ

SYTKENTPQZH PIZOPOY®INHE (

Ipaonpe 2: Ilpétomn xoumdin popoveivng, mov amewkovifer )  oyéon
OLYKEVIPMOOTG TNG 0VGT0G Kot POOPIGHOD.

2.6. Métpnon Apastyprotyras Eviopov EROD

H dpaocmmpiomta tov evldpov EROD petprnke copgwva pe v pébodo tmv
Burke xon Mayer (1974), mpocappoopévn and tovg Galgani kor Payne (1994),
Burgeot (2001) kot tov gpyactnpiov Atatpoens & Iaboroyiag vdpodfiwv opyavicuov
(Aywc Koopds, EA.KE.®.E) yio perpnoeg oe xidoparo S9 (10.000 g) wor og
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piKpomAdka  moAhamAwv petpnoewv. H dpactmpiotmta tov evldpov EROD
nepypaeet 10 Pabud amoaibvAiinong tov vrootpdpatog 7-aibocvplopoveivn pHéocw
TV eviOpwv g vroowkoyévelng CYP1A, pe tehkd mpoiov v ovoia pilopovpivn. H
KOTOALTIKY] dpaoTnpoTta ™G 7TPog ovtd To LROoTpmpo etvar pio €voeEn g
T0cOTNTOG TOL VDOV, OV VTTAPYEL GTO OEIYIO KOl LETPETOL GOV TN GUYKEVIPWOON
™¢ pLopoveivng, mov TopayeTaL avé AenTd ové mg TpTEIVNG (mol/min/mg).

H dwdwooio Eekivnos pe omopdkpovven twv dstypdtov and tovg -80°C kot
tomo0étnon toug oe Ogppokpacioc dwpatiov (25°C). AkolovOnce M TOPAGKELY
OPIGUEVAV SWIAVUATOV, TTOV ATOLTOVVTOL Y10 T1 O1OIKAGIa.

Apykd, mopackevdotnke ddlvpa 7-abocvplopoveivng ovykévipwong 0,4 mM,
dwAvovtag 1 mg tov aBvradépa g pilopovpivig oe 10 ml dueBvicovipoleido
(DMSO). T'a ™ pérpnon tov dyvootomv SEYUAToV, TOPUcKEVAGTNKE SlGALVHO 7-
aBo&uprlopovpivng cvykévipmong 70 uM, petd omd apaiwon pe puOoTiKd dtdivpa
(0,1 M Tris/0,1 M NaCl pH=8). To didAvpa owtd dtnphdnke oe Bepuokpocio
d®OUATION KOl TPOGTATELUEVO OO TO PMG. XTN GLVEYELN, TOPUCKEVAGTNKE OlGALLLOL
NADPH ovykévipoong 10 mM, mov mpoékvye amd T O1dAvorn g ovoiog P-
Nicotinamide adenine dinucleotide 2'-phosphate reduced tetrasodium salt hydrate ce
pvOuotikd ddivpa (0,1 M Tris/0,1 M NaCl pH=8). To didAlvua avtd datnpnOnke
o€ Beppokpacio dwpatiov.

Ye pKpomAdKo moAlomAmv Bécewv mpootédnkay oe kdbe keAl 10 pl and to kdébe
detypor (yopig va mponynbel apaioon), 10 ul dwidpoatog 7-abBo&vpilopovepiving
ovykévtpoong 70 uM, 300 pl pvBuictikod deAvpatog cvykévipoong 0,1 M ko 10 pl
dwivpatog NADPH ovykévipoong 10 mM. To ddivpo NADPH mpootébnke
TEAELTAIO Ko KOVTA o010 unydvnuo. AkoAovOnoce pETPNON G POCULOTOPOTOUETPO
eBopiopov (TECAN, Genios) og @dopa 01€yepong 535 nm kot pdopa ekmounng 590
nm otovg 20°C. O petproseig mapiotavay to ehopiopd g oveiag pillopoveivn, mov
TpoékumTe Oomd TNV aviidpoaon G amootBuAimong Tov  LVIOCTPOUATOS -
aBoéuplopovpivn péow tov evibpmv ¢ vroowoyévelag CYPIA ava Aemtd. Me
Baon v mpoOTLAN KOUTOAN TG PLopoveivng Kol TIG TMOPATAVE HETPNOELS,
VTOAOYIOTNKE M GLYKEVIp®ON TG prlopoveiving, mov mapnydn amd v avtidpaon
amoatBvAioone péom tov evlduov mov mePLEyeTo ot dglypota, ovd Aentd. H
dpacTNPOTNTE TOL VIOV VTOAOYICTNKE OO TOV TOTO:

Apaocmnpomta EROD =(R x VR)/(P x VS)

omov:

R: ovykévipmon g propoveivne, mov mapnyn,
VR: 0 0Ao¢ 6ykog og kbBe ke,

P: 1 ovykévrpoon g npwteivng Tov delyparog,
VS: 0 6ykog tov detypatog o kbbe KeAd.

2.7. Métpnon Apaostyprotntog Eviopov GST

H pétpnon g opactnpromrag tov evidpov GST PBaciotke ot péBodo Habig et
al. (1974). Apyikd, anopakpdvinkav o deiypata amd tovg -80°C kot tomobeThONKOY
otov mdyo (4°C). Eyive apaioon Tov Serypudtomv pe pudpioticd SIAVLo gocQoptkdy
(0,1 M pH=6,5) ce avaroyio. 1:500. To apoiopéve dwAdpoTo ToTobeTnOnKov oe
QLoAd10 ToAVABVAEVIOL Kot dtoutnpnOnKav GTov Tdyo.

2T CULVEKEW, TPAYLUTOTOMONKE TOPACKELT] OPICUEVOV  OOAVUATOV, TOV
arontnOnkav yio ) Sdwacio. I[Tapackevdotnke, Alyo mpwv tn p€rpnon, dtivpa
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vhovtaBeovng (GSH) ocvykévipoong 10 mM, petd amd SdAvon g avnypévng
popeng g L-yhovtabeidvng oto mapamdve puduotikd dwivua. To didAvpo ovtod
dTnpnnke oToV TAYO HEYPL TN YPTON TOV.

AxoAloVOOnoe mapookevr), Alyo mpwv TN pETpnom, oJwAvpatog 1-yAmpo-2,4-
dwitpofeviévio (CDNB) cvuykévipoong 60 mM, petd amd didhvon g ovciag oe
a1favorn. To ddivpa avtd dratnpronke oe Bepuoxkpacio SOUATION TPOGTUTELUEVO
oo T0 MG PEYPL T ¥pnon tov. Télog, mapackevdoTnKe S1GAV, TOV TEPLEAGUPAVE
pLOUoTIKG StdAvpa eooeopikdv, ddivue GSH kot didivua CDNB og avaioyia
4.950 pl: 900 pl: 150 pl. To dddvpa avtd datnpndnke GTOV TAYO TPOGTATELUEVO
amd TO PMG LEYPL TN PN OT TOV.

e pkpomAdka ToAlamAGV Bécemv tomobetnOnkav, oe kabe ke, 200 pl and to
nopondve piypo kot 100 pl amd kdbe aporwpévo detypa. AkorovOnoe pétpnon
anoppdéenong ewtdg oe eacuatoeotopetpo (TECAN, Genios) ota 340 nm otovg
25°C apéong kat kaOe 20 devtepdrenta ota TPMOTO 5 AeTTA.

H avénon g amoppoenong tov detypotog ivar avaroyn pe tn dpactnploOTnTe. TOV
evlbpov. Ta amoteAéopato, mov eedncav amd 1O pNYavnuo, ONA®VOLV TnV
amoppdPNo™M TOL TPOiIOVTOG NG avtidopacng ota 340 nm g cuvéptnon pe to YPOvo
™G avtiopaong (AAszs/min) Kot TpokvITOLV 0td TNV e€icmon:

AAsz40/mMin=[ Azso(telKkn)—Azso(apyixn) [/xpovog avtidpacnc (min)

"o tov vroAoywopd g dpactnpotntog tov evidbpov GST, ypnoomombnke o
TOTOG:

Apaocmpromrta GST (nmol/min/ml) = AAszse/min x V(ml) x dil /e(mM) x Venz(ml)

omov:

AAzao/min: amoppoen o™ ToL TPOidVTOG TG avTidopaong ota 340 nm 6e GLVAPTNON UE
T0 XPOVO NG OVTIOPaOoTG

V (ml): 0 6yK0g ToL S10ADUATOC, TOV EYIVE 1] AVTIOPOON

dil: n apaimon tov detyparog

€ (mM): 0 HOPLOIKOC GUVTEAEGTNG ATOPPOPTONG TOV TPOIOVTOG TG AVTIOPOONG OTa
340 nm

Venz (ml): o 6yxo¢ tov d&lypatoc, mov Tpootédnke o€ KAOE KeEM.

Epapupoloviag tov mopamdve tOmo Yoo OAc to. Oelypato kKou pe Pdon v
nePlEXOLLEVT o€ KAOE Oetyla cuykEvIpmon TpwTeivig, vtoloyiotnke 1 dpactnpoTnTa
tov gvlopov GST oe nmol/min/mg mpwteivnc.

2.8. Métpnon Apaostyprotntog Eviopov CAT

O mpocdopiopdg g katardong Eywve coppmva pe m pébodo (Cohen et al., 1996).
H xotoddon kotodder v omochvBeon Tov vepoediov tov vdpoydvov (H,0z)
o€ vepd Kat 0EVYOVO GUUPOVA LLE TNV OvTiOpaoN:

2H202 — ZHZO + 02

Me v mpooBnkn tov vmepolewdiov oL VOpPoyOvov oto delypa, to H20;
KOTOVOADVETOL KOl LELOVETAL 1] GLYKEVTP®OT Tov. H cuykévipmon tov petprnke
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YPOUATOUETPIKA LE TNV TPOGHNKN 1OVI®OV GLO1)POL (Fe+2) Kot 10vTov Bgrokvavvovyov
(SCN).

Fe+2 + H,0, — Fe+3
Fe*? + SCN — KdKkkvo yphua

Apyikd, omopokpovOnkay to detypoto omd tovg -80°C kor Swrnpidnkav oe
Bepuoxpaocio 4°C. Tapackevdotnkay o PLOUICTIKE SWADUOTE POCPOPIKDY TOL
Nrov anapaitnta yo, tn ddwkacio (0,1 M pH=7,4 ka1 0,01 M pH=7).

[paypoatomomOnke mpd apaimon 1/10 tov derypdrov pe pubuotikd didivpa 0,1
M pH=7.,4, ce avoroyio 50 ul delypotoc: 450 pl doAdpoTOC KOl TEPALTEP® OPAI®OT
1:40, og avoroyio 100 pl deiypatog: 300 ul dwodvpatog (dnAadn|, apaiwon SelypoToc
1:400). I'o k@O deiyua 1 avrtidpaon petpndnke otovg ypodvovg 1min ko 10min. Ia
T0 oKOTO avTd YPNGLOTOMONKAV TPELS GEPEG OOKIHLAOTIKOV coinveov. H mpot
oelpa dtnpnOnke oe mdyo, eved M devTEPN Kot 1) Tpitn o€ Bepurokpacio dmpatiov 25
°C.

10 devtepo kau Tpito cwinva (Tube I, III) kéOe deiypoatoc npootédnkay 4 mi
Beukod o&éoc 0,6 N (H2SO4) xor 1 ml Bgukod owdnqpov 10 mM (FeSO4) xat
avadeutnkay oto Vortex. Zin ouvéxew €ywve mOPACKELY] LIEPOLEWiov TOL
vopoyodvov 60 MM (H20,), doivovtag 680 pl 30% H20, oe 100 pl amovicpévov
vepov. TomoBetOnke oe Tdyo TpootaTELUEVO OO TO PG,

Ytov mpdto cwAfva (Tube I) kabe deiyuatog mapackevdoTnKe 1 OvVTidpAoN.
[pootédnkoav 50 pl detyparog kot 850 ul puOuiotikod dwwAvportog ewogpopikmy 0,01
M pH=7 kot avadedmmkav elappng oto Vortex. ‘Eneita, npootédnkav 100 ul H,O,
Kol emavoAneOnke eAagpid avddocvon. Eyve exkivion oto ypovoueTpo.

¥to Imin éywve Myn 100 pl omd kdbe SoKIpOOTIKO cOANVA TNG TPMOTNG CEPAG
(Tube 1) xor tomoBetnOnkav o©TOoVG OVTIiGTOLYOVG COANVEG KAOE Oeiypatog Tng
devtepnc oepdg (Tube II), avadevovtac oto Vortex. Xta 10min akoAovdnOnke n idia.
dradikacio pe ToVg dOKIUAOTIKOVS cwANveg TG Tpitng oepdg (Tube I1I). Metd
Mén tov 10min pootédnkav 400 pl Osrokvaviodyov kariov 2,5 M (KSCN) ce kabe
dokipuaotikd cowAnva.avd oepd (11 ko IIT) ko avadedtnkav oto Vortex.

Y& WKPOTAGKa TOAATAGV Bécemv TomobetOnkay, oe kabe keAl, 200 pl amd ToO
TePLEYOUEVO TV JSOKINAOTIKOV coinvev 1T ko I kédbe delypatroc. AkorovOnoe
pétpnon amoppdenons emtoc o pacuatoeoTopneTpo (TECAN, Genios) ota 490 nm
otovg 25°C.

IMa tov vmoloyioud g dpactnprottag v evibpov CAT, ypnopomombnke o
TOTOG:

Movédec evidpov (units) = k / mpwteivn = [In (A/A2) / t] / mpoteivn
Omov:

Ai: 0 H€GOG 0POG TNG ATOPPOPNGNG GTO YPOVIKO cnueio 1min

Az: 0 H€GOG OPOG TNG ATOPPOPNONG GTO YPOVIKO onpeio 10min

t: m Spopd peta&y tv 0o ypovikmv onpeiov (IMIn 6t cuykekpyévn HETpnomn)

H dpacmmpromra tov evibpov katoddon vroroyiotnke o Units/mg npmteivng.
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2.9. XtatioTikn) Avdivon

Ta amotedéopato OA®V TOV HETPNOEM®V KOU LTOAOYIGUAOV vLRrOPAnOnkav oe
oToTIoTIKY] avdAvon pe to mpoypoupo SPSS 11.0. Ot péoor ouvykpibnkov pe
HOVOTOPOYOVTIKY]  ovaAvorn 1ng dwkdpavonsg (ANOVA). Tw 11g otatotikd
ONUOVTIKES OPOPEC HETAED TOV avTIPOTIKAOV, Tpopmv kot nuepov (P < 0,05),
TPOYUATOTOWONKE TEPUTEP® GTUTIGTIKN ovdAvom pe dokun tov Tukey dmov ioyvav
01 TPOHTOBECELS TNG KAVOVIKOTNTOG KOt TNG OHOLOTNTOS TMV S0GTOPDV TOV HEGMV.

48

Institutional Repository - Library & Information Centre - University of Thessaly
02/06/2024 21:08:16 EEST - 3.133.142.3



3. AIOTEAEXMATA

3.1. Apastqyprétnta tov Eviopov EROD

H dpaoctpromta tov evivopov EROD ota yépo mov toug yopnyndnke n tpoen A
(Bvéraro) kot B (putikd élota), ameucovileton 6Ta mOpaKAT® YPaeNUaTo EEXOPLOTA
v kéOe avTProTiko.

Oxolinic acid

5 0,80 - M IxBuéhalo
Z :‘5 0,60 - O Qutika éhala
2 E 3 c 3
-
& £ 0,40 - b b
o £
e3Z
w g 0,20 -

£

€ 0,00

npw KOTA TN SLapKELaL UETA

I'paonpa 3: Apactnpidtta tov evivpov EROD (pmol/min/mg npwteivng) oto fmop
yopldv Tov gidovg Sparus aurata mwov élafav 1o aviifrotikd OLoAvikd o&H pécw
TPOPAOV O10PopeTIKNG cvotaonc. [lapovsidlovior ot péootl 6pot 4 emavoANyewv =+
TUMIKO GEAALN TOV péEGOV. Mécotr Opol pe SPOPETIKA YPAUUOTO OPEPOVY
otatoTika petald toug (P <0,05).

Otav ota yaplo yopnyndnke tpoen pe povadikn mnyn Aimovg 1o yyBvélato, m
dpaotnpromra Tov eviopov EROD emnpedotnke katd ™ yopynon tov oE0AVIKOD
o&éog (Muépa 5). Xvykekpyévo, mopatnpridnke advénon mov kpibnke oTOTIOTIKA
onuovtiKkny. AKoAovOBmc, HETA TN yoprynon Tov avtiPlotikod (uépa 8), exdnimonke
plo peiwon g evOOUIKNG OpacTnNPlOTNTOC LLE OTOTIOTIKO CNLOVTIKY Ol0popd, UE
TIWEG HECMV OUOIEC UE eKetveg TPy TV €vapEn TG Yopnynons tov aviiBloTikov
(nuépa -2).

H mopeia g eviupukng 0paoctnplotnTog 610 NIop TOV YopPldV TOV KATAVIA®oAY
TPOON LE QUTIKA EA0L0, OEV TAPOVGIOCE GTATICTIKA GNUAVTIKES OLUKVULAVGELS LE TNV
Tapodo Tov Ypovov. Ot puéceg TIES Kupaivovtay oto 1010 enimedo Kot TIG TPELS NUEPES
g detypatonyiog, pe pio nmo peioon v nuépa 5 ko 8, m omoia Opmg NTOV
Ao LoVToL Pabpov.

Yvykpivovrog ) dpactnproto T0v EROD 670 fjmap tov yopudv tov d00 opddwmv
(mov éAafav doPopeTIKES TPOPLS), dMGTOONKE OTL, TPV EEKIVI|GEL 1] XOPNYTON TOL
ofolvikoh 0&€og, M OpacTNPOTNTO MTAV CNUOVTIKG HKPOTEPT OTAL YOPLOL TOV
Ehafov v Tpoen e To GUTIKA EAata. OpoimE, CTUTIGTIKA CMUOVTIKY NTOV KOl 1|
PO pd TOL TAPOVGIAGTNKE KATA TN YOPNYNo™ TOL OvTPLOTIKOV HETAED TV OHAd®V
LE OPOPETIKEG TPOMES. LTV OHAd0 7oL Tpapnke pe ryBvéhota avéndnke n
dpactnproTa Tov VOOV Kot ovTifETa STV OUdda TOL TPAPNKE HE PLTIKA AL
QavnKe pio Pelmomn TS OpacTNPOTNTIS, OV KOl CTATIGTIKA U1 onpoavtikn. Télog, v
nuépa 8, petd ™ dtokonn g BepamevTikng Tpoeng pe bvéiata, o EROD peimdnke
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ONUOVTIKA, EVD TOPAAANAO, TOPOUEVEL e DYNAOTEPES UEGES TYWEG GE OYEOT UE TO
yapo Tov d€xONKaY BEPUTEVTIKY TPOPY| LE PLTIKA AL
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I'paonpoa 4: Apacmpiota tov eviopov EROD (pmol/min/mg npmwteiving) oto Nrap
yopuov tov €idovg Sparus aurata mov éiafov to aviiPiotikd drovpekivn péow
TPOPAOV O10popeTIKNG cvotaonc. [lapovsidlovior ot péocotl 6pot 5 emavarnyewy =+
TUMIKO GEAALN TOv pécov. MEcolr Opol pe SWPOPETIKA YPAUUOTO OPEPOVY
otatoTikd petald toug (P <0,05).

2y opdoo TV yopltdv mov akolovdndnke diorta amoxAelotikd pe yybvélona,
wapoatnpnOnke onuovtiky avénomn g opactnpotntag tov EROD xatd ) didpkeia
™G XOpNYNong tov avtiPloTikoy eAovuekivy (Muépa S5), amd v MUEPL TPV TNV
ekkivnon (nuépa -2), Kol ONUOVTIIKT UEW®ON HETA TN dlakom ovtod (nuépa 8).
Emiong, otatiotikd onuaviikn dweopd GAVNKE VO LIAPYEL TNV MUEPL TPV TN
YOPNYNON TOL avTIPLOTIKOD Kot TNV MUEPO UETA TN O1OKOTH TOv, UE ovénom g
dpaoTNPOTNTAG TOV.

Mo v opdda TV yopldv mov akoAovOnOnke dlotta pe QuTikd £hoto, Ogv £yve
AVTIANTTY KATowo HeTaBoAr otnv evOLUIKY] dpaoTnploTNTa 6TO NIop, KaOdg o1 uEceg
TIWES Kupaivovav oto 1010 emimedn o€ OAEG TIC NUEPES TNG OEYUATOANYING, UE Mo
Tdomn peimong v nuépa S, acnuovtov Paduod.

Kavovtog pia o0ykpion Hetald Tov opddmv e SPOPETIKEG TPOPES, TPOKVTTEL OTL,
naporo mov M dpactnpoTa Tov EROD 610 Nrap twv yopidv mov tpaenkay Ue
yoOvéhao Mtav pelwpévn 6e oxéom HeE To Waple Tov dEYOMKAV TPOPT (QUTIKNG
TPOELELONC, KATA TN SIPKELD TNG XOPYNONS TG PAoLUEKIVNG aENONKE OMUAVTIKA.
AvTiBétmc, ot péoeg Tiég g 0e0TEPTG Opddag, EdeEay pia o pelwo, aonHavTo
Babuov og oyéon pe v NuUEpa TPV TNV EKKIvon Tov avTPloTikoy, aAAd CTOTIGTIKA
ONUOVTIK G€ GY€0T UE TNV TPOTN opdda. Metd ) dwakomn g eAovuekivig, M
evlupikn 0pactnPdTNTO GTO NP TOV YOPLOV TNG TPAOTNG Kot TNG dELTEPNG OLADOG
O€ J1€PEPE CTATIGTIKA.

2uykpivoviog To mopomdve ypoeruate, OnAadn v emidpacn TV V0 €OV
TPOPNG, YyOvélalo kol QUTIKE €Aota, otn oOpactnpota tov EROD yuw 10
Bropetacynuaticpd Tov 0E0AVIKOD 0EE0G Kot TNG PAOVUEKIVNG, TPOoKLATEL OTL GTO
yaplo e TpaTS opadag (ybvélata) mapatnpeitor to 1010 TpdTLVIO OVEEAPTNTMG
avTIBloTIKO. ZVYKEKPUEVA, SOMOTOVETOL o onuovTikny advénon Tov ooV Katd
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N XOPNYNOoN Kot TV V0 OVTIPIOTIKOV Kot (o GNUOVTIKY Helmon TNV NUéEP LETA TN
dtoKonn Tovg. Avtd de cupPaivel Kot Pe TIC HEGES TIUEG TNG OEVTEPNC OUAOOS (PULTIK
éhana). Exel, kot ot 000 avtiflotikd, @aivetot pio oYeTIKy HElOoN TOV HECHOV KATH
N XOPNYNON TOV OVTIPLOTIKOV G GXECN LE TIG VTOAOUTEG NUEPES, EVA OTATICTIKG OF
SlPEPOVY ONUAVTIKA, 0VTE PETAED TV NMUEP®V 00Te peTalld tv avtiPotikov. H
vynAOTEPN TN NG dpactnpotag tov EROD mapovoidotnke ota yaplo mwov
TPAPNKOV OTOKAEISTIKA pe yBvéhatia Katd ) ddpKela TG YopyNoNs GAOLUEKIVIG
KOl 1 YOpUNAOTEPN T TopaTtnPNONKE Gt YAPLO TOV TPAPNKOV HE QULTIKE Aot
KaTA TN O1dpKeLa TG YopNYNoNG 0E0AVIKOD 0&Eoc.

3.2. Apastyprotyra Tov Eviopov GST
H dpaoctpromta tov evidbpov GST ota ydpla mov toug yopnyndnke n tpoen A

(yBvéraro) ko B (putikd édaia), ameikovileton 6To TApaKAT® YpoenuaTe Eexmplotd
v kéOe avTproTiko.

O&oALVLIKO 0L

500 A M [xBuéAalo

400 A a a
300 - b b a

Cnl W

npw KOLTA TN SLApKELa UETA

O Dutikd Elato

Apaotnpotnta GST
nmoles/min/mg prot
Q

I'paonpo 5: Apactpromra tov evlopov GST (nmol/min/mg npwteivic) oto Nmap
yopldv Tov €idovg Sparus aurata mwov élafav 10 avifrotikd OLoAvikd o&H péow
TPOPAOV O10PopeTIKNG cvotaonc. [lapovsidlovior ot péocotl 6pot 4 emavoANyewv =+
TUMIKO GEAALN TOv péEGOV. MEcolr Opol pe SWPOPETIKA YPAUUOTH OPEPOVY
oTatoTiKA petacd toug (P <0,05).

Ta yapla mov tpdonkov pe rybvéiata, mapovoiacav oyetikny Helmon Tov péEcmv
TILOV NG Opactpdttog Tov evlvpov GST katd ) didpkela ¢ Yopnynong tov
oEolviko¥ 0&€og (MUépa 5), He CTATIGTIKG U CMUOVTIKY Opopd, Kot pio GYETIKn
avénomn v nuépa PeTd ™ dlakomn Tov avtirotikod (uépa 8).

Ortav ota yapa xopnyndnke tpoen pe QLTIKN Tnyn Aitovg, n dpactnpdtna Tov
evlopov GST dgv emnpedonke oNOUVTIKE KOTA T YopnyNon tov ooiwvikov o&éog
amo Vv nuépa -2 otnv Nuépa 5. Ot Tég xupaivovtay ota 01 enimeda pe pio Tdon
avénong v nuépa 5, evd 0 ouvéPn 1o B0 ™V Nuépa 8 petd T SoKom TOV
avTiBloTiKoy.  Xuykekpluéva, mopatnpninke peimon mov  kpidnke GTOTIOTIKA
GTNUOVTIKY.

Ao ™ obykplon TV dV0 OUASMV LE OLOPOPETIKES TPOPES, TPOEKLYE OTL 1 OLAd
oV TPAeNKe POvo pe tyBvéhoto Epepe PEIOUEVES TIEG O GYECT UE TIG LECES TIUES
NG OUAdOS OV TPAPNKE HE QLTIKA EAaia, TIG NUEPES -2 kot 5. Avtd dAhae v
nuépa 8, LeTd TN d1oKoT ToV 0E0AVIKOD 0EE0G, TOV TTapaTNPNONKE GYETIKY avENoN
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ot Spacpiotnta tov evivpov GST g mpdtg opddag oe oxéon pe T devTEPN,
TapOLO OV deV KPIONKE GTOTIOTIKA CTLLOVTIKY.
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Ipaonpo 6: Apactpromra tov evlopov GST (nmol/min/mg npwteivnc) oto Nmap
yopuov tov €idovg Sparus aurata mov éiafov To aviiPlotikd Provpekivn péow
TPOPAOV O10PopeTIKNG cvotaonc. [lapovsidlovior ot péocotl 6pot 5 emavarnyewy =+
TUMIKO GEAALN TOv péGov. MEcolr Opol pe SWPOPETIKA YPAUUOTO OPEPOVY
otatioTikd petald toug (P <0,05).

H mopeia g evlupukng 0paoctnploTnTog 610 NIoP TOV YoPIdV TOV KOTAVIA®oAY
TPOoPN UE tBvélana, TaPOVCINcE CTATIOTIK( CNUAVTIKEG OLOKVUAVGELS LLE TNV TAPOOO
TOL YPOVOL OTAV YopNYNONKE TO OVTIPLOTIKO PAOLUEKTVY]. AnAadn, KATA TN Yopnynon
oL ovTifrotikov (Muépa 5), ekdnAdbnke pia avénon g evELIIKNAG dpacTPLOTNTOGC
LE OTATIOTIKO ONUOVTIKY O@opd kot otn ovvéyewn (Muépa 8) pia otatioTikd
oNUOVTIKN peimon, pe Tiég péowv Opoteg pe exetvec Tpv v Evapén e xopnynongs
TOV avTIBloTIKOD (Nuépa -2).

Ouoto poéTLIIO OKOAOVONGE Ko 1 Opactnplotto Tov eviopov GST oty opdda
TOV  Yopudv 7oL  TPAPNKAY HE EA0I0  QUTIKNG TPOEAEVONG. ZVYKEKPIUEVA,
JmMIoTOONKE CGTATIOTIKA CNUOVTIK adénon omd v nuépo -2 omv Nuépa S kot
OTOTIOTIKA CNUAVTIKN Helmwon amd Ty nuépa 5 oty nuépa 8.

H enidpaon tov 000 €00V TpoP®V GTO0 POUETACYNUATIOUO TNG GAOVUEKIVIG
eavnke va ekdniovetar pe to B0 mpdtumo ota yhpwo. [lapdro mov, ot Tég g
opdodag mov akoAoVOnce dlonta pe PLTIKA EAata, €tvar avENUEVES GE GYEOT LE TIC
TIES TNG AAANG opdoag (dlouta pe yBvéhaia) oe OAeg TIg NUEPES TNG detypatoAnyiog,
N opyKn advénomn Le T YOpNYNoN TOL AVTIPLOTIKOD Kot 1) LETEMELTO LEiON HETA amd
1 OtaKomn draKpiveTal Kot 6T 000 TEPUTTMOCELS.

Yuykpivovtog o ypaenpato tov 600 avtiBlotikedv, 1 evupkn dpactnplotnta oTig
opdodeg TV Yapudv mov dEONKaV BepamevtiKy TpoPn He PLTIKA EAota, QaiveTol va
axoAovBel to B0 mpodTLTO, AvENON TV NUéPa S5 Kar peimon v nuépa 8, Kol 6To
ofolvikd o0&V, pe youniotepn évtacm, kot otn @Aovpekivn. Kdatt mov dev
TopaTNPEiToL 0TS OPAOES WapLdV TOL TPdeNKaV e yBvélata, agol [e TN Yopnynom
™m¢g eAovpekivinig m dpactnpuotta tov evivpov GST powdler pe ovtyv mov
avaPépOnKe Kot yio TV TponyoHUEVT] OLAd (QUTIKA EAaLa), EVA LE T XOPNYNOT TOL
ofolviko¥ o&éog dlamotmbnke tdon peiwong v Nuépa S Kot Tdon avénong v
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nuépa 8. Me ) ypnon ™G AOVLUEKIVIG GOV avTIUIKPOPLOKO Tapdyovta, ol HECEG
TIUES KOL TOV dV0 OUAOWV SOPOPETIKNG TPOPNG owENONKav onpovtikd. H vynidtepn
T g dpactnprotrag tov evibpov GST mapovcldctTnKe GTo YAPLo TOL TPAPT KOV
pe €A1 QUTIKNG TPOEAELONG KATA TN SLAPKED YOPNYNONS TNG PAOVUEKIVIG Kot 1
YOUNAOTEPN TN TTOpATNPNONKE GTO YAPLO TOV TPAPNKOAV HE PUTIKE EA00 LETA TN
dtakomn tov 0EoMVIKOU 0EE0G.

3.3. Apastnyprétnra tov evivopov CAT
H dpacmmpiotta tov eviopov CAT ota yéplo mov toug yopnynonke n tpoepn A

(1yBvéraro) kot B (putikd €hona), ameucovileton 6Ta TOPaKAT® YPAPNUATO EEXOPLOTA
v kéOe avTiproTiko.

4 ’
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Ipaonuo 7: Apootmpromra tov evlopov CAT (Units/mg mpwteiving) oto Mmap
yopldv Tov €idovg Sparus aurata mwov élafav 1o aviifrotikd OLoAvikd o&H pécw
TPOPAOV O10PopeTIKNG cvotaonc. [lapovsidlovior ot péocotl 6pot 4 emavoANyewv =+
TUMIKO GEAALN TOv péGov. MEcolr Opol He SWPOPETIKA YPAUUOTH OPEPOVY
oTatoTiKA petacd toug (P <0,05).

H dpaoctpiotra g Katordong vad v enidpacn Tov ofoAwikoD o0&Eog dev
TOPOVGINGE GTATIOTIKG ONUAVTIKES S1apopig uetaéd Tov nuepadv (-2, 5, 8) 1060 yia
TNV OUAS0 TTOV TPAPTKE pe 1BvéAaia OGO Kol Yo TV OLAdN TTOV TPAPNKE LE QUTIKA
éhato. v TpdTN TEPITT®MON KONADONKe pia e Tdon peiwong v nuépa 8 petd
M O10KOTN TOL OaVTIPOTIKOD. XTn O0e0TEPY MEPIMTOOTN, UTOpel va avapepBel OTL
onuewwdnke plo Mmor taon avénong v Muépa S5 kot pio tdon peimong g
dpaCTNPLOTNTAS TNG KATOAACNG TV NUépa 8.

Emiong, katd tov {610 tpdmo, ot d1apopéc petald tv BepaneuTikdv Tpoe®V dev
kpiOnkav otatiotikd onpoavtikéc. Ilapdtt onueiddnkav pikpdTEPES TWEG GTOVG
pécovg e opddog mov Elafe Tpoen pe QLTIKA Ao, OgV OMOTEAOVV GTOTIGTIKA
ONUOVTIKY S10popdL.
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I'paonpo 8: Apactmpromta tov evlopov CAT (Units/mg mpwteiving) oto Mmap
yopuov tov €idovg Sparus aurata mov éiafav to aviPotikd Drovpekivn péow
TPOPAOV O10popeTIKNG cvotaonc. [lapovsidlovior ot péootl 6pot S emavarnyewy =+
TUMIKO GEAALN TOv pécov. MEcolr Opol pe SWPOPETIKA YPAUUOTH OPEPOVY
otatioTikd petacd toug (P <0,05).

Ymv oudda TOV yopuwv mov d0Onke Oepamevtikn Ttpogn pe  yBvéAaia,
TOPOVCIACTNKE OTATICTIKA CNUOVTIKY adénomn ¢ dpactnploTnTag TG KAToAGoNg
0TO NOP TOV YOPLOV KATA TN Yopynon e eAovuekiving. AkoAovbwg, pavnke va
HELOVETOL CNUOVTIKG HETE TN S10KOT oV TOD.

Opoiwg, omv opdda mov d600nKke OepamevtiKn TPOPN HE OVTIKATACTOOY EVOC
pépovg ybvedaiov amd QuTikd Elota, eUEaviCeTol CNUAVTIKY O0ENCT TOV HECHV
TILAV NG KOTAAGONG KOTd TN Yop1ynon tov aviilotikod (Muépa 5) Kot oUOVTIKNI
peioon petd tn oakony| (muépa 8).

H petaBoin g dpactnprotnto g Katarldons vad v enidpacn Tov avTiBloTikov
@Aovpekivn akoilovBel to 1010 mPOTLIO OvEEAPTNTOS €idove TPpoPng (YBvéiaua,
eutika €hona). Ewwotepa, mpv v mpocsOnikn tov avtiflotikod ot pécot Tng
KOTOAGONG OV OUAd0 Yopldv mov Tpdenkav pe yBvéhoto MTav ONUOVTIKG
UIKPOTEPOL OO TOVG LEGOVS TNE OLADOS TOV TPAPNKAY LUE PUTIKNG TPOEAEVLONG EANLOL.
[MapdAinia, n avénon TV HECOY TGV TG TPMOTNG opadag (ybvéioua) petd v
mpocOnKn tov avtiPloTikod givor pHeyaADTEPNG £VTAoNG OO TNV OENCT TOV HECHV
TILAV NG 0eVTEPNS (QLTIKA £hona). TELOG, Ta eMiMEdD TOL KLUATVOVTOL Ol LEGOT LETA
™ KoM TS PAovpekivng gtvar ta dta, o€ SlPEPOLV ONUOVTIKE, Kol OTIG S0
opdoec.

2uyKpivovTog TO TOPATAVE® YPUPT LT TOL 0E0AVIKOV 0&E0G Kat TNG PAOLUEKIVIG,
SWMOTAOVETOL OTL 1] OPASTNPLOTNTA TNG KATAAICNS GTO TPMTO AVTIPLOTIKO, KOl GTO
dvo €idn TpoPng, Tapapével oto O emineda TOGO GTO YPOVO (SLUPOPETIKES MUEPES
detypatonyiog), 600 Kot HETOED TOV OHAO®V HE JPOPETIKO €00G TPOPTG.
AvtiBétwc, oto meipapo ™G QAovpekivng, Olakpivetor pio évovn avénon g
dpaCTNPLOTNTAG TNG KATAAACNG Katd TN d1dpKelo Tov yopnyeitot 1o aviiBloTikd Kot
pilo onpavtiky peiowon tov Tinov agov dwukonel. Tnv nuépa 8 eaivetar 6TL Kot 0TIg
dv0 opddeg yapudv (Tpoen pe ybvédata Kot UTIKE Aata) N kKatoAdon speavifeTot
pe dteg Tiég péowv, KAt ToL 1oYvEL Kot 610 0&oAvikd 0&0. H vynAdtepn tyun g
dpaotnNPOTTASg TOV VOOV KOTOAGGT TOPOVCIAGTNKE GTO WYAPLL TOV TPAPNKOY LE
yoOvéhato Katd tn O1dpKew YOpNyNoNS s Aovpekivng kot 1 xopnmAdTeEPN TN
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nopatnPRONKe ota Yaplo Tov TPAPNKAV pe yOvEAoo TPW TNV TPOCONKN NG
QAovpexivnc.
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YXYZHTHXH

‘Eva onuovtikd mpoPAnua, mov emnpedler T voaTokaAMEpYEleg elvar M
dwheooéTo ™ Tpognc. Kdtw amd Tic eviotikég oLVONKEG EKTPOPNG, TOL
emkpatovy otnv Evpodnm, 1o tybudievpo ko 1o yybvélato givon ta mo cvvnbiopéva
GUCTOTIKA TOV TPOP®V, TOL TPOUNOELOVLY TOV OPYOVIGUO HE OTAPOITTO GLOTUTIKA
(apwvo&éa, Mmapd o&a, pakpootolyeion Kot tyvootoyeio) yio v avamntuén, vyeio,
aVOTOPOY®Y ] KOl TIG QUOIOAOYIKEG AElTovpyieg TV eKTPEPOUEVOV Woplov. H
YPNYOPN, OU®C, avAmTuén TOL KAASOL TNG LOUTOKAAAIEPYEINS GE GLVOLAGUO LE TN
peimon tov ybvarobepdtov, T TeEAevTaieg dV0 deKaeTies £xel 0dNYNOEL o€ AWENON
TOV anotnoe®v o€ yOvEANI0 Kol 6€ GAAD GLGTOTIKA, TOV YPNGLLOTOOVVTAL CTIG
tpopés. 'Etot, onpiovpyndnke 1 avdykn yu €0pEcT EVOAAKTIKOV TTNY®OV EAi®V, TOV
Ba cvumeprhapPavovtal oTig H1ONTES TV YoPILDV.

H evooudtoon tov eutik®v gloiov otn SoTpoPn TOV Yopldv £XEl AmTOTEAECEL
avTIKEILEVO  €pevvag T TEAELTOAO YPOVIO, AOY® TNG HEYAANG ovaykng 7y
avtikotdotoon tov  Bveloiov (Ppaykovin, 2011). TloAAég £Epevveg €xovv
mpaypotorombel pe okomd TN UEAETN NG EMOPAOMG TNG MHEPWKNG 1| OAKNG
aVTIKOTAGTOON S TOL YBveAaion amd PLTIKAE EAdio GTNV OVATTVET, GTO OVOGOTOUTIKO
OUOTNUO KOL TNV OVIOTOKPIOT GE GTPEGOYOVOLS TOPAYOVTIEC GE YAPLO TOV E€00VG
Sparus aurata. H avantoén g toumobpas oiveTol vo, LEWMVETAL HETA OO OAIKN
avtikotdotoon tov yBvelaiov omd @utikd €hoto (coyréloto, AvEAoo 1 piypo
avT®V). Q0TdG0, 1N LEIWUEVT] AVATTLEN OVTAOV TOV YopLOV UTopel vo avtiotaduiotel
amd TV ETOVOPOPAE GTNV TPOPY], TOL TEPEXEL 1Y OLELOMO oo LoVadIK) Ty Almovg
(Montero et al., 2008). And v GAAn TAevpd, OTOV TomOVPES EAaPay TpoEn, 6TV
omoia giye avrikatactadei 10 33% 1 0 66% toV YOBLEAioL amd PuTKA EAona (piypa
MvEALOIOVL, KPpOUBEAAIOL Kot QOWIKEANOV), dgv mopatnpiOnKav Slopopés oTnv
avantoén tovg. Ot Regost et al. (2003) dokipacav 1pelg 101l®TOVYXES KOl
wwoMmOeG dlouteg pe ybvédaio, coyrélato 1 AvéAolo 6e TANBLGHOVG KOAKOVIOV
(Psetta maxima) yio tpeig ufivec. Metd to mépog, 060nke yioo dO0 PNVES TPOPT U
HoVad1KY Tnyn Almovg 1o yBvéhato oe OAeg Tig opddec. Ta amoteAéopata £de1Eov OTL
N opyIKN dlonta [e To QUTIKG EA0O. EMNPENCE GNUOVTIKAE TNV 0PYOVOANTTIKN TOOTNTO
NG GAPKOG 1O10{TEPA TNV OCUT), TO XPMLO KOl TNV VON.

Oocov agopd otV TidpacT TOV PLTIKOV EAI®V GTO OVOCOTOMTIKO GVGTNIO Kol
™MV avtamdKplon o€ GTPECOYOVOVG mopayovie, ot Montero et al. (2003)
TOPATHPN OV, OTL OV EKONAMONKE Kopio aALOYT OTIG VOGOAOYIKES TTOPAUETPOVS KO
OTNV OVTATOKPION OTO GTPEG GE TGUTOVPES, TOV APV, Yo LIKPO YPOVIKO SLAGTNLLOL
(101 pépec), Tpoés, Omov &iye yivel pepkn avtikoTdotacn tov tybveraiov amod
QLTIKE €hona. AvtiBeta, OTOvV TO WP STPAENKOY LE TIG TOPATAVE Olonteg Yo
pokpd ypovikn mepiodo (204 pépeg), emmpedotnkoy ol TOPATAVE® TOPAUETPOL, OAAAL
povo 6tav to yBvéAMo aVTIKATAGTAONKE OO LELOVMOUEVO QUTIKA EAOLCL.

Ou Bell et al. (2001), perétnoov Vv €midpaon TEVTE SLOPOPETIKOV TPOPOV GTO
colopd tov Athavtikod (Salmo salar), pe pepikp | OMKN AVTIKATAGTOOT TOL
yOveraiov and 1o KpapPéraro. H cdotaon me tpoeng oty mpdtn opddo Mrov
100% Bvéhao kot 0% wpopuPéiaro, ot oevtepn 90% yBvéhao kot 10%
kpoapPéiato, oty tpitn 75% ryBvéhato kot 25% kpopPéiaro, oty tétaptn 50%
yBvéharo kar 50% kpapPérato kot otnv mépmn 0% tybvéhao ko 100% kpapPérato.
H épesuva €deiée 6t 10 wpapPérato pmopel va ypnoipomombel emruydg ¢
VIOKATACTOTO TOV Bvelainv otnV KOAAEPYELWDL TOV GOAOHOV TOV ATAOVTIKOD, GE
1060610 <50%. Iloporo mov dev vanpéov emOPAGES TG JWTPOPNG OTO PLOUO
avAmTLENG M| OAAOLDGELS GTO NTOP, TNV KOPO KO TOVG VEQPOVS, GE UEYOADTEPQ
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TOGOGTA OVTIKATAGTOONG TOV 1yBuedaiov, SomoT®ONKOV ONUAVTIKES LEIDCELS GTO
20:5(n-3), 22:6(n-3) ka1 (n-3)/(n-6) molvakdpeoto Amapd o&éa (PUFA) otovg pos,
avaroyio M omoion mOavdG va odnynoel oe pelwuévn dwbecipommra tov (n-3)
TOAVOKOPESTOV MITap®V 0EEWMV, TO OTTO10L Eval vEPYETIKA Yio TV avOpdTLVN vYEia .

‘Epevveg €govv mpaypatomombel 610 mapeABOv Kot yuoo T HEPIKT OVTIKATAGTAOT
TV bvdlevpov amd eutikd dievpa. Ot Webster et al. (1992), petd omd perétn oto
yvotoyapo (Ictalurus punctatus), kotéAnEav o©TO0 GUUTEPAGHO. TNG  EMLTUYOVG
avtikatdotoong £og Kot 33% tov ybvdievpwv and coyidlevpa Kot GAELPA GLTNPOV,
Y®Pig vo Tapovctdlovy emmT®oelg 6To Papog, unKog, puOud avantuéng Ko emiPimon
TV yopuov. Ta 6o amoteléopata £0e1Eav Kol LEAETES TTOL TPOYLOTOTOMONKAY GTO
coAopd tov Athavtikov (Salmo salar) and tovg Carter kou Haule (2000) kot oto
Mappdxt (Dicentrarchus labrax), kabmg, emiong, n ebelovtikny mpdoAnyn TPOPNG
(VFI) pdvnke va unv emnpedletor amd v odloyn ovotaons g tpoeng (Kaushik et
al., 2004).

Alyec, ®0TOC0, £PELVEC EXOVV YIVEL GYETIKA LE TNV EMOPAOT TNG OVTIKOTAGTOONG
oV Bveraiov and QuTIKE Ehona oto petafoiopd Tov apudkwv. Ot Rigos et al.
(2009) perémoav v emidpoon TG HEPIKNG QVTIKATACTOONS TOL yBvedaiov amod
plypa euTikov edaiov (MvEAmo, KpapBELoto Kol OVIKEANLO) 6T O1BECTILOTNTO TOV
ofoAvikov o&éoc oe wydpu tov eidovg Sparus aurata. IMopatnprnke, o011 M
OVTIKOTAGTOON OV €€ ONUOAVTIKY EMIOPACT] GTN GLYKEVIP®GT TOV PUPLAKOV GTOVG
16t00¢ Kot Ot M dbeciudTo TOV 0EOAVIKOV 0&E0C MTaV TTAPOUOLD UETAED TMOV
Yoplov, Tov ELaPay SIPOPETIKEG TPOPEG.

H é\hewynm emidpaong g aviikatdotaons tov tybveloiov amd @utikd £hoto 61N
OLYKEVTPMOOT] POPUAK®OV GTOVG 16TOVE YapLdVv Tov 110V €idovg Tapatnpndnke Kot oe
aviroyo meipapa, oto omoio ypnoiwomomdnke o GAAN avtifokTnplokny ovcio
(o&vtetpakvkrivn) (Rigos et al., 2011). H avtikatdotacn tov 66% tov tybvelaiov
amd piypo QuTIK®V elaiov, oV €pevva avTr, O0EV €lYe ONUAVTIKY EMIOPACT] OTN
dwbeopdtTa TG o&uTeTpaKvKAivig otV Tomovpa. Ta yapia, mov EAafav Tpoen Ue
QLTIKA £hona, TOPOVGIOGOY EAAPPE, AALE Oyl ONUOVTIKE, VYNAOTEPES CLYKEVIPMOELS
TOL POPUAKOV GTO TAACUO G YOAUNAES OEpLOKPOGIES.

Ot emdpdoelg Tov 0EoAVIKOV 0EE0G Kot TG PAOVUEKIVIG oTa Nratikd £vivpa Tov
Kutoypmdporog P450, pedetnOnkav amd tovg Moutou et al. (1998) oty 1pdiovoa
néotpoga. H emidpaon e provpekivng ot dpactnprotnto tov EROD gugaviotnke
and v TpoOTN pépo peTd TN Oepomeio kol Mrov 4,2 eopég peyaAvTEpT amd T
OpaoTNPIOTNTO. GTO YAPLOL HAPTVPES, VD TO 0EOAVIKO 0&D TPOKAAEGE GTAOLOKY
avénon tov dpactnprottev Tov eviopov EROD petaéd tov nuepdv 5 kot 10 petd
10 TéA0G NG Bepameiog.

2mv mapovoa epyacio, LEAETNONKE 1 eMIdPAOT TNG UEPIKNG OVTIKOTAGTOCNG TOV
yOveraiov amd plypa euTKOV ghaimv (Avérloto, KpopBEAalo Kol GOWVIKEANLO) GTO
Bropetacynuaticnd tov 0EOAIVIKOL 0EE0C Kot NG (QAOVLUEKIVIG otV Toumovpa
(Sparus aurata). O ékeyyoc g emidpaong &ywve pe TV TopaKolovOnon ™G
dpactnporag TV eviOH®mVY, Tov cLppeTEyovy otn edon I kot otn @don II Tov
LETAROMGLOD TOV OVTIHIKPOPOKAOV TOpayOVI®V Kol TOL avToEEWOTIKOD eVEOIOV
kotordon (EROD, GST, CAT).

Kotd ™ yopnynon tov ofoiwvikod 0&oc, 6To Mmap TV Yoplidv mov EAafov tnv
tpopn A (1Bvéharo), mopatnPNONKE CNUAVTIKY ETAY®OYN TG OPOCTNPOTNTOS TOL
evlopov EROD. Tnv emaywyn axolobbnce pia, onuoviikod Babpov, mtdomn tng
OpaoTNPOTNTAS. XTN UETPNON, TOL £ywve HETA TN OWKOTN NG YOPNYyNons Tov
oEolvikol 0&€og, M dpacTnPOTNTA KLpOivovTay oTa 101a eminedo e aVTA TPV TV
Evapén yopnynomng tov. APopETIKN NTOV 1 TOPEiR TS dPASTNPLOTNTAS TOV EVILLOV
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oto yapla mov katavaiooav v tpoen B (eutikd élote). Eto yapla avtd M
xopnynomn tov ofolwvikol 0&€og Oev emMPENCE CMUAVTIKA TN OpacTNPOTNTA TOV
evlopov EROD. Avrtictoya, 10 1010 7@pdtvmo evlupkng  dSpactnplotnrag,
TopaTNPNONKE KOl OTIG OUAOEG TOV Wopudv pHe Tpoe A kot tpoen B, otav
yopnynOnke gAovpekivn, og avtifotikd. Amd ta aroteléopata, uropel vo emmbet
011, Katd ™ eaon I tov peraforiocpov, ta nratikd Eviopa amoToSkomoinong TV
opddwv pe tpoePn A, av&avouv T SpacTnpldTTd TOoVg KATd TNV TPOcsONKN €vOg
avTifotikov ywo vo 10 Plopetacynuaticovv emtuyws. Kdati mov de @dvnke va
ovpPaivel kot ot opadeg yopiwv pe tpoen B. Exel onueiwdnkoav petafoAiés pn
onuavtikov Paduod, eite otig TWéS ¢ Spactnpottoc tov EROD peta&d tov
NUEP®V TNG detypaTtoAnyiog gite HETOED TV OVO AVTIPLOTIKMV.

Otav petprinke n dpaoctnpiotra tov eviopov GST 610 NTOp TOV YoPLOV TOL
Tphonkav pe v poen A (ybvéhao) kotd T Yoprynon tov ooiwikov o&gog,
TOPOVCIAoTNKE pior TAoM HEI®ONG, OTATICTIKA UN ONUAVTIKY. ALtV TNV Tdom
aKoAoVONnoE pia NIo avénomn Tov HECOV TIH®V PETE TN dtakom Tov avTtiPlotikov. To
avtifeto dwmotddnke Yoo TV opado yopuov pe tpoen B (putikd édoua), pe pio
tdomn avénong g evOLIIKNG dpacTNPOTNTAG KOl Pl GNUOVTIKY] EAATTOON HETA TN
dwkom tov avirotikod. Ailel va avagepBel 6TL ot THEG TPV TV TPOSHNKN Ko
KOTA TN OWIpKEW TNG YOpNynong otnv oupdoo pe v tpoen B Mrav onuovtikd
peyoAvTePES amd v opada pe v tpoepn A. Ot un onuovtikég PETaPoréc otnv
dpactnpomra tov evlopov GST g ¢dong Il tov petafoiiouov, mbavac va
ONUOTOO0TOVV TNV avAGTOAN TOL VDOV KOl TOV AVETITUYN PLOUETAGYNLATIGUO TOV
avTipukpoPlokod mapdyovta. AmO TV GAAN TAELPA, Kotd T YOPNYNom g
@Aovpekivne, Kot oTig 000 OHAOESG e OPOPETIKT dlata, Tapatnpnnke avénon g
evVOLUIKNG dpacTNPOTNTAG KOTA TN OGPKEWL TNG YOPNYNONS TOL avTIPOTIKOD Kot
peiowon petd to mépoc. Ot Tég g opdooc pe v tpoen B, NTav onuoavtikd
avénuéveg oe ovykplon pHe v oudda pe Vv Tpoen A. Emiong, ot tyéc mov
peTtpnOnkav ot eAovpexkivn NTav LYNAOGTEPES OMd AVTEC TOV LIOAOYICTNKOV GTO
0EoAWVIKS 0&D. Tiveton avTiAnmtd 611, otV TEPITTO®ON NS PAOLUEKIVIG, Kol OTIG OVO
OUAOEG LE OLPOPETIKT TPOPY], TO NTATIKA EVELUO TNG TOMOVPAG AEITOVPYNGOV LE TO
010 TpoTLTO KOTd TN Edom II Tov petaforiopnov. H avénon tg dpactnplotnTag Tou
elopov GST katd ™ SdpKeLD TG YOPNYNONG TOV AVTIIKPOPlaKov Tapdyovta, ivat
OVOUEVOLEVT] KL EMOLUNTY, OTNV TPOSTAHELD TOV Yop100 Vo arotolikomomOet.

H pétpnon g dpactnprotrog tov eviopov CAT, dev mapovcioce HeTafoAEC KoTd
TN YopNYNoM Tov 0E0AMVIKOV 0EE0C 6€ Kapio opddo yopidv (Tpoen A kot Tpoen B),
1060 OTIg NUEPES TNG OEYUATOANYioG 060 Kot peTaEy Ttwv opddmv. Otav, dumc,
xopnynOnke provpekivn g avtifrotikd, vanpéav onUAVTIKES ALENCELS GTn ddpKELD
xopnynong ¢ Tig ovénoelg ovtég akoAovONGOV ONUAVTIKEG LEIDCELS 1TNG
OpUCTNPOTNTAG GTO NIAP TOV YOPIOV UETE TN Ol0KOTN TNG PAoLUEKIvING. Ot Tiég
NG KOTOAACNG NTAV CNUOVTIKG aENUEVES TNV opdda Le v Tpoen B o€ oyéon pe
™V opdda pe v Tpoen A, mpv v tpochnkm tov avtifrotikov. Katd tn didpkeia
™G YOPNYNONG TOL aVTIPLOTIKOD KOl HETA TN O0KOTMY, Ol TES GTNV OUAd0 UE TNV
tpoen B Ntav pikpdtepeg amd v opdda pe v tpoen A.

Yuykpivovioag Tig dpacTnpOTTeg TOV NIATIKOV eViOU®V NG TOUOVPOS, Yo TO
Bropetacynuaticpd tov avtifloTikdv 0E0AViKO 00 kot lovuekivn, dtakpivetal Eva
TAPOLOL0 TPOTLTO OPAGTNPOTNTAS (ETAY®YN 1 AVAGTOAR) TV EVEDU®V OGOV apopd
0T0 HETAPOMGUO TG QAOVUEKIVIG, Kot amd TS dV0 oudoeg yapidv (Tpoen A kot
popn B). Tvykekpyéva, eaivetor vo av&dvoov T dpactnplottd tovg Otav To
avTloTiKd Tpootifetat, Yo vo EmMTOXOVV TNV POUETAGYNUOTIGUO TOV, Kol HETE, Ot
TIUEG EMOVEPYOVTOL OTO 10100 EMIMEdD [E TN OTIYUN 7PW Omd TNV mpocHnkn. Xto
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neipapo pe 10 ofolwvikd o0&y dev eivar TOGO COPNG O TPOMOG MTOTIKNG
dpactnpromrag. Ot petoforéc kpidnkov ONUOVTIKEG, OVALESH OTIG OVO OUAdES UE
SpopeTIKEG TPOoQES, otn uétpnon tov evldpov EROD ko GST, yopig va
Aertovpyobv OU®G pe tov 010 Tpodmo. v opdda pe v tpoen A, mapatnpeiton
emaywyn tov evibuov EROD katd tov 1610 TpdTO OV TEPLYPAPNKE GTI| GAOVUEKTIVY.
AvtiBétog, n evlouikny Spactmpiotnto oty opddo pe v Tpogn B o@aivetot
apeTdfAnTn petd v mPocshHnKn Tov 0£OAVIKOD 0£E0C, CUEUDVOVTOG KOl CTLOVTIKA
HIKPOTEPEG TIUES OO TNV TTPMTH OUAOL.

SOoppove kot pe To omoteAéopoTo Tov  avtioéewmtikov evibpov CAT, mov
Tapovciocay 101eg TYWEG 6€ OAN TN S1EPKELD TOV TEPAUATOS Kot 6TIG dV0 OUAOES KATA
™ YopNyNnomn tov 0&oAiKov 0&€og, @aivetal vo unv emmpealetal n dpactmpiotnTa
tov evlOpoV oamd TN SPOPETIK cvoTaon TG TPoPNS (Tpoen A ko B). Xmnv
TEPIMTOON TNG PAOVUEKIVIG, OU®S, THAVDOG 1 SPOPETIKY GVGTACT TNG TPOPNS VO
emdpd otn Spactmpiotnta e CAT, agov gival eviovotepn, Katd Tn yop1ynon tov
avTIPLOTIKOV KOl LETA TN OOKOT TOL GTNV OUdda, LE TPoPT A.
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YYMIIEPAXMATA

H obyypovn tdon avtikatdotaons tov fuotpoemv Yevvd TOAAL EPOTHUATA,
Nowd xor owovopkd. To teyvntd mepPdArovto avanTvéng TOV Yopldv eivol
Woitepa TOADTAOKO OGOV APOPE GTOVG TAPAYOVTES TOV TPEMEL VOL GLVVTTOAOYIGOOVV.
Mia yyBvokaAliépyeia opeidel va Tapdyel KOTAAANAO TPOG PPMOT YaAPLa, TNPOVTAG
11§ Packéc apyxég e Proroyiog TV €OV KOL TOV VYEWOVOUIK®OV Kovoviopmv. H
HEW®UEVN SOBESIUOTNTO TOV PLUGIKAOV TOPWV divel ®ONom Yo avalnton vEéwv Tnymv
7oV Bo TANPOVV TIG Tapandve Tpovmodicels. Kdbe mpoondbeia yio v avamtuén kot
mv e£€MEN oToVG TEPIOCOTEPOVS TOUEIG €lval cuvveacuévn pe T peimorn Tov
KOOTOVG TOPAYWYNGS, O10TPNONG Kot S10eoNC. XTNV TEPITTMOT TOL TO OVTIKEILEVOL-
npoiovta givor Euprot opyaviopoi, to pioko ywo v g@appoynq véwv pebodmv sivat
akopa peyaAvtepo. Ouwg, moto eivar ta 6p1o ¢ mapéuPaocng ot Proroyio Tov
SO0V,

ATO 10 ATOTEAEGLLATO TOV LETPGEMY TOV TEWPAUOTOG SOmIoTOONKE OTL 1| cHVOEDT
™G  TPOOPNG OmotéAlece mopdyovto, TOL  EMNPENCE TN OWOKACI  TOL
Bropetacynuaticpov oto yapla Tov €idovg Sparus aurata, pe doQopeTikd TpOTO GE
ké0e mepintwon. [Hapd to yeyovog, 6TL M pePIKN avTikaTaoTaotn Tov ybveiaiov and
plypo eutikadv elaiov e @aiveton vo emnpedlel ™MV avOTTLEN TOV YOPLDOV QLTOV,
CUUQMVO LE EPEVVEG IOV £YOVV Yivel, dwokpivetal N emidpacn ota Evivpa T0G0 NG
@aong I 660 kot g edong I tov petaforiopov.

H ypnowomnoinon tov gutikdv elaiov 6Ty Tpoer| TG TOmoVPAS O EVOAAUKTIKES
mmyég elaiwv emmpéace TO0 PlOUETACYNUOTIONO TOL O0EOAWVIKOD 0&€og Kol TNg
@Aovpekivine ota yapla ovtd. Emopévaog, n xopnynomn tov avIiyukpoPlokdy avtmv
TOPAYOVTOV GLVICTATOL VO YiveTon pe EAeyy0, AauPdvovtag vaoyn Tn STPoPY| TOV
yoplov. [Tapoia avtd ivor amopaitntn 1 TPOYUATOTOINCT Kol GAADV EPELVOV Y10l
va, KaBop1otel 0 pOAOG TOV SUPOPETIKAOV OATPOPIKAOV TOPAYOVI®V 6TO UETAPOMGUO
TV EEVOPLOTIKOV.
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