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EYXAPIXTIEX

Oa M0eha va, eEKQPAo® TIG EMKPIVEIC OV EVYUPIOTIEC 68 OAOLG OGOVG GLUVEPUALY GTO
va QEP® € TEPAG TNV TTapovoa Metamtuylokn Ammampatikny Epyacia. Idaitepa, 6o n0eia
va guyopiotnon Tov EmPAénovia g epyaciag avtg, kbpto Anuntplo Bagpeion kabdg xat
TO WEAN TNG €EETAOTIKNG EMTPOMNG MOV, OMOTEAOLUEVN GO TOLC KUPlo ABavaclo

E&addxtvAio kat tov kOplo Baciielo Muyomiion.

Téhog, Ba B v EKQPACH TIC EVLYOPICTIEG LOL GTNV OIKOYEVELD LOVL Yo TNV OAn

Bonbela ko othpién mov pov Tapelye.
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INEPIAHYH

To emoNUOVIKO EVAPEPOV Y10 TOLG OPYOVICUOUC TOL OVTIHETOTILOVV OKPOIES
nepPorAOVTIKES cuvONKeS elval 0witepo peydho. H Paocikn épevve mov mpokHnTEL
UEAETMVTAG GUTOVG TOLG opyavicpole Ponbdet ommv wpoPheyn 1OV ETMTOCEDV
PLGIKOV PUIVOUEVOV GTOVG OPYOVIGHOUE OTMG EMIONG Kol o1 JyEIPIGN] TOVG EVD
evogy et va. 0moet véo epebicpata oe epappocpéva tedia 6mmg 1 Proteyvoroyio Kot
n wnyovikn. Zmv mopovoa epyacio peietnke n o&Ed®TIKY KATOmTOVNON GTO
uecoyewoko podt Mytilus galloprovincialis, ce epyootnplakés cuvOnkes ékbBeong oe
Sapopetikéc Bepuokpacieg (18 °C, 24 °C, 26 °C, 28 °C, 30 °C) y1a. ypovikéd didctnuo
30 muepdv pe  mopOAANAN  eKTimon TV PIOUETPIKOV -  CAAOUETPIKDV
yapokmpotik®y. H pehétn g 0£eldmTIKng KUTomOvnonNg mpoyLoTonomnke Hecwm
NG O1EPELVNOTG TOV AVTIOEEIOMTIKOD UNYOVIGUOD HE UETPNOT TNG OPACTIKOTNTOG TOV
evOH®V NG OIGHOVTACT G TOV VREPOEELOIOL, TNG PESOVKTAGNG TNG YAOLTADEIOVIG KoL
™m¢ xorohdons. Ta amoteAéoparo Ogiyvouv IO EROY®YN TOL OVTIOEEOMTIKOV
UNYOVIGHOD GE GUVONKEG LYNAWDV BEPUOKPOCIOV UE TIC EMUEPOVS OLOKVUAVGELS TNG
dpaoTikOTnTag T™V VoLV Vo e€nyolvton pe Bdon Tov evepyelakd peTaBoloud Tov
HLB10V, TV GTOKPIGT] BEPUIKOV TANYUOTOC KUl TO QUIVOUEVO TNG VIOEING, EV® YiveTal
TOPUAAAL (10t OVAAVON TNG GUGYETIONG TOV UOPPOUETPIKMOV YUPUKTNPIGTIKOV UE
mv evluuikt opaotikdmTo Kal ™ Ogppokpacia. To amoteréopoto TG mOPOVCOS
EPYOCIOG CUUAMPDOVOLY UAREG LEAETEG TTAVM OTN QULOLOAOYIC TOV HVAIOD GE GYEoT
pe tn Oepuikn KoTomdVNoN Kol EVIGKVOUY THY LAOOECN TNG TPOETOWAGIOS Y100 TO
ofedmTiKod otpeg mov npotdbnke to 1998. Téhog, oyetilovron Gueca. e THV AmOKPIoN
KoL TNV EKQPUCT] TOV TPOTEWVOV BEPUIKOL TANYUATOC LEGH GE UI0L YEVIKOTEPT EIKOVAL
€VOG EVOLOUECOV UETOPOMOHOD, GTOV Omoio LEapPYEL pa dvcapuovia petald Tov

OTOLT|GEMVY O EVEPYELD KO TG TTOPAYDYNG EVEPYELUG.
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1. EIXAT'QI'H

1.1 Oeppokpacio kol opyavicuol

Ot arloyéc tov e€mTepkob TEPIPAAAOVTOS OOMYOLV GE QAAOYEG o©TN)
QLGI0A0YI0 TV opyavicudV. Ot oARayEC aVTEG pumopolv va talivounboldy ce QUECEC,
povieg ko e€ertikég (Hill et al., 2008). Ot dueceg sppaviCoviar o TpaOTo AETTA 1|
TIC TPATEC DPEG UETE omd pio aAAoyn Hog TEPPUAAOVTIKNG TopapéTpov. Ot dueceg
aArayéG otn Quctohoyia elvar ovtiotpentég. Ot xpovieg anokpicelg epgaviCovion o
YPOVIKO TAIG10 Muepav, efdoudony 1 unvav. Eivar kot autég avtiotpentéc. Téhog,
ol eEeMKTIKEC amOKPIGELS APOPOVY OAAAYEC GE YOVIOIOKEC GLYVOTNTEG UETA Omd
gkBeon oe TEPIPUAAOVTIKES OAANYEC TOAMITADY YEVEDY. X& QLTNV TNV TEPITTOOT Ol
aArayég etvar un avtiotpentés. Ot Queseg Ko ¥pOvIEG amoKpiceLS apopolV GTOU EVGD
ot e€eMkTikég avagépovial oe TAnBucpovs. Ta dropa eykhpoatilovior oe aAAAYEC
TEPIPUAMOVIIKOV Topayovioy eite o emimedo epyaoctnpiov &ite 610 PUOIKO
nepiPdrrov. O eykMpotiopds Sla@épel ot pio Kot TNy dAAN Tepintmon Kal apopd
dropa. O eykMUOTIGUOC ONAON OVAQPEPETUL KVPIOC GE QPUGIOAOYIKEC OOKPIGELS
ATOUMV TOL EKTIOEVTOL Y10 TUPOTETAUEVO YPOVIKO Oldotnua (nuépeg, Pfoouddsc,
UNVEC) GE W TOPAUETPO TTOL Exel HeTaPAnbel, omwe M Bepuokpacio. To Baidccia
acmovdvAa elval eEdBepuot opyaviopol. H Bepuokpocios Tov cdpatdg tovg etval
dueco ovvoedeuévn pe M OBepuokpacio Tov eémtepikov mepPdiroviog. To
Bepuokpactakd evpoc oto onoio (ovv elvarl oteved, 1d1aitepa 4V TO GLYKPIVOLUE UE
TIC Bepuokpociec TIg omoieg ovrtiueTOmilovv o1 YEPCOIOlL KOl TPOKUPLOTIKOL
opyavicpot. A&ilet va avapepOel, 6t1 1 puéylot Beppokpacio oty omoia Uropovv va
(Moovv BaAdcc1o aoTOVOLAL, Yio WIKPO ¥poviko oldotnua, eivarl 49 Babuoil Keisiov
Kol TPOKELTAL Y10, L0 ORAON EEEIOIKEVUEV®V OGTPAKMOMY KopKivoelddv. (Wilmer et

al., 2009). O1 BaAdco10l OPYAVIGUOL, GTNV TAEIOVOTNTA TOVG, OV ovTIpeTOTICovV
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ueyoiec Oepuokpaciakés Stokvudvoels. Avtd ovuPaivel kobdG TO OBUAGGG10
nepPdAlov mopovctdlel OEpUOKPUGCIOKT] OUOLOYEVEIN KOl Y10 VO, OQAAIEEL aUT 1|
BepLOKPAGIOKT 160pPOTia omanTovVTOL LEYAAN TOGA evépyelag. [ivetal katovonto,
OTL KON KOl L0 UIKPT) OEPUOKPAGIOKT LETAPOAT 6TO VOUTIVO TEPIPAAAOV HITOPEl VoL
00N YNGEL 6& a1eONTEC LETAPOAEC TG OIKOPUOIOAOYING TV OPYAVIGUAOV TOL {OVV GE
avtd. H Bepuoxpacia, Aomdyv, oe 0mol00MmoTe HEGO, UTOPEL VO OPIGTEL MG UETPO TNG
EVIOONG TOV TUXOU®MV KIVGE®V O OTOUIKO Kol HOPoKd eminedo. Xe LYNAEC
Bepuokpacies To dropa kol To popla. Kivobvtal pe peyokvtepn éviacn. To ovribeto
ocvpuPaivel oe yaunmiég Oepuoxpaciec. Xtovg eEdBepuove opyovIGUOUC VIAPYEL
avTIoTOLYlo, TG EEMTEPIKNG BEPUOKPAGING TOL TEPIPAAAOVTOC UE TV ECMTEPIKT] TOL
oOUOTOC TOLG. AVTO O cupPaivel pe TOVg evodOBePUOVE OPYUVIGUOVS dTTmC eival Ta
TINVO KoL TO ONAQGTIKA. XT1) GUYKEKPIUEVT TEPITTMON, O1 Opyovicuol avtol Eodevovy
UEYOAQ OGO EVEPYELNG OTT ST pNnon NG Bepuokpaciog Tovg e otabepd emineda.
Ot e&mBepuot opyavicpol 1 ToKIAO0eppol eugaviCovy peydro evolapépov efattiog
QUTAG TNG OvVTIoTOWIOG TNG MOPOKNG Kivnong Tov datopmv Tov  eEOTEPIKOD
TEPIPAAAOVTOC KUl TOV OTOU®Y Kol LOPImV 68 eMinedo 16TV TV opyavicumy. Evag
dArog, kaBopiotikde Yoo T (o ,mapdyovtag stvor to ovydvo. Ot petaforikég
avaykeg evOg OPYOVIGUODL Y10 TNV Topaymyn evépyelag oyetiCoviol dueca pe to
o&uyovo KaboTL 1) S1UGTUGT TOV OPYOVIKOY GLUGTATIKAOV 00NYEL GE TAPUY®YN OTOUDV
VOPOYOVOL T OTOL0 EVAVOVTOL LE TO 0EVYOVO TTOL AauPaveTal amd TO TEPIPAAIOV UE
amotéheoua TV mapaymyn vepov. Ta dropa vOpoydvov Ge SLOPOPETIKY TEPITTMGN
Bo. cvcowpevovtay péoca ota kuttapa. To ofuydvo, oniadn, eivor o TeEMKOC
AmOOEKTNG ATOUMY VOPOYOVOL 6TO UeTafoMcud Tov Kuttdpov. A&ilel va avagepbel

ott ot Bohdcclol opyavicpol mov AauPdvovy To 0ELYOVO UEGHD TOL  VEPOL
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AVTETOTILOVY UEYOADTEPEC TPOKANGEI GE GYECT UE TOUG YEPOaiovg kaboTL M

SAVTOTNTA TOL VEPOD £ival peyoivtepn otov aépa tapd oto vepod (Hill et al., 2008).

1.2 O xuttapikog HeTafBoAlopog

O petafoMoUOg OVOPEPETOL GTO GUVOAD TMV YNUWIKOV UETOTPOTDOV TTOL
ocuppaivovy og eminedo KLTTAPOL N OPYOVIGUOD. XTa HETAPOMKA LovomATia, S1dpopa
evlopa puouiCovv v mpocbnk, agaipeon 1 HETAPOPE aTOU®Y 1 ouddwV Ge Kabe
Bruoa. (Lehninger et al., 2005) O xatoforloudc agopd ) O0146TACT| TOATAOK®OV
OLGIDV GE UMAOVCTEPEC UE AMEAELOEPMGT EVEPYEING VD O avaPOMGUOS apopd. T
BlocvuvOeon TOAVTAOK®Y OVGIHV OO OTMAOVCTEPES KOL GE QUTNV TNV TEPITTMON
katovaildvetal cuvnbwg evépyela. H o0levén tov eémbepuov (katafoMkEg) pe TIg
evooBepueg (avaPorikéc) avtidpacelg amoterel Evay Tpomo e£oKovVOUNGNC EVEPYELNG.
H tpipoceopin oadevosivn (ATP), yvwort Kol ®¢ EVEPYEWNKO VOUIGUO TOV
KUTTAPOL, YPTCLUOTOLEITAL KUPIMG Y10, TN UETAPOPE evEpYELOG amd TIG eEMOEPUES OTIC
evooBepueS avTIOPAGELC KOl TEPIEYEL GTO LOPLO TG OECUOVEC VYNANG EVEPYELNG.
H oSwdwcacio mapaymyng evépyelag amd 1t Oldcmacn YALKOG (vdatavOpdKmy)
Eexva omd TO KUTTUPOTAUGUO [E TN O100KAGTO TG YAVKOALGNC TTOL KOTUANYEL GTNV
TOPOYOYTN TUPOSTAPVAIKOD 0EEOC. XN GLVEXELD, TO TLPOSTAPLAIKO 0&ED, Tapovsic
ouyovov, eloépyetanl oto pToyovopla, veiotator ofegidmon(kikiog tov Krebs,
o&eldMTIK POGPOPLAIMOT)) KOl UETOTPENETAL 6€ 010E€id10 TOV AvOpaka Kol vepd
(aepodPfra. avomvon). Xe mepintmon mov dev LIApPyel OlBécio o&uydvo, Eekvaetl N
dwdwacio ¢ avaegpdPlag avamvong Omov TO TUVPOCTUPLAMKO HETATPENETAL GE
yorokTikd. Kot 611 000 mepmmtdoelg mapdyetal evépyela. Zmnv oepofila ovamvon,
a6 v ofeidmon evog popiov yAvkolng, mopdyovior cuvohkd 36 uopa ATP. Zta

uetdlma, pe v avénon g Bepuokpaciog, apyikd @aivetar va mepropiletor M
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aepOPior IKavoTTa OAGKAN POV TOL OPYAVIGHLOV KOl 0VTO QuiveTonl Vo cuoyeTileTat e
TOoV 0gpopd ko v kukiogopio (Poertner, 2001). Xe vymAég Oepuoxpaciec, ot
avaykeg TOv opyavicpov oe ouyovo elvarl dwaitepa vymAéc. Metd v kpioiun
Bepuokpacia Tc, o opyaviopds petamintel oe avaepdPlo petofoMopud Kot TeEMKE ov
T0 Bepuikd oTpeg cuveyloTel, avaiauPdavouy 0pdcT Ol TPOGTATELTIKOL UNyUvVIGHOl
Tov kutTapov Omw¢ ot HSPs xot m avto&edmtikn auuva (Poertner, 2001). Yro
TETOLEC GLVONKEC OUMG, O OPYavIoUOC PplokeTal 6TA GKPO TV OEPUIKOV Opimv
avoyne xal umopet vo emPudost yuoo oyeTIkd pikpd ypovikd Sdotnua. Patvetan
dNAadN ot To Bepuikd TapPdBLPO TN AIOOOCNC GE OPYUVIGHOVG TOV AAUPAvVOLY TO
o&uyovo pésa 610 vepd avtioTolyel 610 Tapdbupo TG aepdPlag KavdmTdg Tovg. H
ammAEl NG omddoong AOY®w Oepuikol otpeg  avtikatomTpilelt T otadlokn
amocLVOEGT TOL PLOUOD TaPOoYNG 0ELYOVOL Kol amotce®my o€ ovyovo. Ymapyet
dNAadn dueon ovoyétion petalh vmofoupiog kot Bepupokpociog. Adywm G
vroéaiag, apyilel n omdkplon TOV KLTTEP®Y KOl TOV OPYUVIGUOD GUVOMKA GTO
OTPEG UEGH KLTTAPIKMDY SNUATOV, OTMG 01 OPUOVEG 1) TO 0EEIOMTIKO GTPEC. e OVTO TO
onueio evepyomolobVTOl KOl Ol TPOCTATELTIKOL UNYOVICUOl O 1 OmOKPIoN

Bepukol TAnypatog. (Poertner, 2010)

1.3 EQaployEG T®V OIKOQUGIOAOYIKOV UEAETHOV

Etvor @avepod Moym tov mopamdved otoyeimv to OG0 oNUOVTIKY givol 1
YPNOIOTOMOT| PIOYNUIKOV Kol LOPLOK®DY OEIKTMOV GE OIKOAOYIKES EQUPUOYEG OTMC 1
EKTIUNGTN TNG OIKOAOYIKNG KOTAGTAONG HOG TEPIOYNG, M I KATOVONGN TG ATOKPIoTG
evog OAOKANPOL TANOBLGUOL €VOG €100VC oe WO, TEPIPUAAOVTIKY] TOPAUETPO TTOL
aAAGLEL HEG® HOPLOKAOV KOl QUGIOAOYIKGVY deiktdv. H vmapén evibumv-kiedld ot

avaforkd (BrocuvOetikd) kol KaToBoAlKd LOVOmATIO TOL UETUPOMGUOD UTOopEl va
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aélomomBel Kat vo EYOvpe £TGL Lol TANPT EIKOVA TNG EVEPYEINKNG KOTAGTAONS EVOC
opyavicpov. Avtictorya, M Vmopén avtiofeldmtikoy eviopumy Kol 1 avtiotoym
HETPNON TNG OPUSTIKOTNTAG TOVG UTOPEL va, 0Moel TANpoeopieg Y 10 ofedmTikd
OTPEG KOl TU OMOTEAEGUOTO VO, EPUPUOSTOVV GTNV EKTIUNGN NG KOTASTAONG VO
TANBvouoh  TOL  EKTIBEVTOL ©GE  GULYKEKPWEVOVLE GTPECOYOVOUG TOAPAYOVTES.
YUYKEKPIUEVA, 1 EKTIUNGT TNG PUGIOAOYIKNG KATAGTUGNG EVOG OPYOUVIGUOUD Uopel va.
dmoel TAnpopopieg yio v enifioon M yia To To¢ €va, €1dog N Evag TANBuouos Ba
aAAnAemidpdcel pe Ompevtég M avrayovietég  (Dahlhoff, 2004). Mehéteg
(QUGIOAOYIKAOV KOl Ploynukdv Unyovicumy £yovv PBpel epoppoyn ot onuovpyia
HUOVTEAWMY 7OV UTOPOLY va TPoPA&youv TNV a@bovia Kol KATOVOUY T®V E10GV.
Eriong, eivat gkt 1 dnuovpyla povréAwv yia ™ depevvnon g aAIAenidpacng

uetalh Aelac-Onpevtn 1 petaéy aviaywvietdv (Dahlhoff, 2004).

1.4. H xuttopikn amoKplon 6€ KATAmOVNGELS (GTPEG)

‘Ocov apopd T 6YECT TG PLGIOAOYING UE TNV KATATOVN o (GTPEC) LILAPYOLY
00 KaTNYopleg QmMOKPICEMY TOV OPYOUVICUDV: OpPYIKE, € EmNEOO OPYUVIGUOV
QOKEITUL OPUOVIKOC EAEYYOG, EVD OEVTEPOV GE EMMEOO KUTTAPOL GNUOVTIKO POAO Y1X
TN S THPNON TNG AEITOLPYING Kol KT ETEKTACT TG EMPIOGNE TOL KUTTAPOL KOl TOV
OPYOVIGUOU OTEVAVTL GE TOPAYOVTIEC TOL EVOEXETAL VO OMEIA|GOLY TNV OUOIOGTAOT),
Katéyxel 1 Sdikacio TG KLTTUPIKNG amoKplong 610 otpes. H amdkpion ovtn dev
TPOKaAEiTal cuyKeKpUEVa, omd KOmowv mapdyovra. Avt ovtold amokpivetol Ge
otidnmote mpoomabel va Owtapdéel Tn doun TV uaxpopopiov. Meyoivtepn
E10IKOTTA OmOKPIoNG - TMOPAYOVTIO, TOV TNV TPOKOAEL @oiveron vo, vmadpyel oe
UETERELTA, UNYOVIGHOVG, OKOTOG TMV OMOI®MV €ival 1 EMOVOPOPE TNG OUOIOGTAONG

(Kueltz, 2005).
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Ot xuttapikég Aettovpyieg mov oyetilovrol PeE TNV KLTTOPIKY omdKpIon otV
Katomdvnon eival 0 EAeyY0G TOL KLTTAPIKOD KUKAOL, 1] ATOUAKPVVOT| TPOTEIVHOV TOV
EYOVV LROCTEL KATAGTPOYPT], N ctabepomoinon ypouativig kot DNA, cvykekpipéva
onueio Tov HETAPOAIGHOV, 1 cuvodeia TpmTeiviv Kot emd1dpbwaon (Kueltz, 2003)
H perétn g xuTttapikng andkpiong 6€ KATUTOVIGELS (OTPEG) UTOPEL Vo EQUPUOCTEL
OTNV EKTIUNGT OWKOAOYIKN] KIVOUVOL, OTOV EAEYYO TUYKOGU®V TEPIPUALOVIIKDV
aAAOY DV KOODG Kol 68 KAMVIKES EQAPUOYES TNG EEAIPETIKNG KAl TOYVTATNG IKOVOTNTOG
TPOGAPLOYNG TTOL EUPOVICOVV OpIGHEVE. E10T.
Mo oxoun cvvérelo TG EkBEONG O GTPEGOYOVOLS TOPAYOVTEG EIVOL 1 TOPAYWOYN
o&eldmTIKOD  OTPEC KAl 1 AAAAYT] TOV KLTTOPIKOL Suvapkol ofetdoavaymyng, Tov
avapEpPeTal ¢ avomvevoTiky £kpnén (Kueltz, 2005)
1.5. "EvQopa

H Poymueia tov xuttdpov puvbuilerar amd ta Evivua, To Omoio, amoTeAoLY
KATOAVTIKEG TPMOTEIVEG e OUTTO POrO, OULTOV TNG EMTAYLVONG TOV YNUK®OV
avTopdoemvy kot autdv ¢ puduonc. Eva facikd yapoktnpiotikd temv eviopmy eivat
OTL TOPAUEVOLY OVOAAOI®OTO HETA TO TEAOC TNG avTidpaoNg Kol UTOPOLV v
ypnowonomBobv  Eavd. To vmdéotpompa OMAAO TA  OVIIOPMOVIO GLGTATIKE
oynuatiCouv pe 1o évlvpo 10 cbumroko evlbpov-vrootpdpatoc. H mepoyn tov
evlbuov otV omoia decUeVETOL TO VIOSTPMUA OVOUALETal evepyo Kkévipo. Kabag
dnuovpyoLVTAL T TPOIOVTA, SYNUATICETAL TO cVUTAOKO evivpov-tpoidvtog. (Hill et
al., 2008). Ot ymukég avtidpdoelg ypelalovial EVEPYELQ Y10 VO, TPOYUOTOTOMO0UV.
Ovclootikd, to EvOLUO HEWOVOLY OUTNV TNV EVEPYEID, EVEPYOTOINONG Yl TNV
apaypartonoinon tng avtidpaong. A&iler va avoeepbel, n Vmapén evog €101KoV

HiKpomePPAAAOVTO; YOP® amd TO OAOEVILUO TO Omoio OVOUALETOL KOTUALTIKO
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KEVOTOMIO KU OMMOTEAEL ONUOVTIKO TTUPAyovTa, abENONG TNG TOYXVTNTOSC TNG YNMIKNG
avtiopaong (Hochachka & Somero, 1999).
1.6 O&edmTikn koTomdvnon: ApacTiKéc LOpPES o&uydvou

To poplokd oévydvo owbétel dvo un Cevyapopévo niextpodvia. Eortiag
QLTOV TOL YOPUKTNPISTIKOV, 1 KAVOTNTO TOL VO OAANAETIOPA LE OPYOvIKA Hopla
elval EPLOPIGUEVT]. TNV EVEPYOTOMUEVT] TOL LOPPY| TO 0ELYOVO VEICTATAL GVIGN
avaymyn Kot £T61 Topdyovol 01dgopa. dpactikd evolduesa. (Lesser, 2006). To avidv
covmepoetdiov, to vrepoleidio Tov VOpoydvov, M pilo VOPOEVLAIOL Kol GAAEG
EVOLAUETEG LOPPEC, TTOV TTPOKVATOLV OO TNV AVIoT| avoryeyyr), ovoudlovtol SpacTIKEG
nopeég o&uyovou (Reactive Oxygen Species, ROS). H avaymyn onAiadr to kEpdog 6
niekTpdvia, onuaiver 6Tt étav 10 poplaKd o&vydvo avayetol, mposhauPdvel Eva
NAEKTPOVIO Kol pETATPETETAL 68 aviov covtepoetdiov. To avidv covmepoleldiov Exet
St Opdon kaBoTL pmopel va veioTatar €ite ¢ 0EEI0MTIKOG 1T O AVAYOYIKOC
napayovtag.  Metagopd VO mAekTpoviov oonyel 610 oynUATIcUd VIEPOEEISIOV.
Kotd 1 Aerrovpyics NG avomveLSTIKNG OAVLGIOOG, TO MITOYOVOPLo  OlabéTel
UNYOVIGUOVE OV QOTPENEL T ONUIOVPYIN OPACTIKOV HOPPDYV 0ELYOVOL KOTd TN
uetatpomy Tov poplakoL ofvydvov oe vepo. IMapodia avtd 1o 0,1% - 2% tov
poplakobL o&uyovov petarpémetan o€ pilo vrepoéediov. (Boveris & Chance, 1973).
To povnpeg o&uyovo amoterel Hiol OPUCTIKY LOPPN 7OV GLVNOWC TapPAyeTal Omd
avTIOPAoELS OOV TA, UOPID, ATOPPOPOVY GLYKEKPWEVOL UNKOLG KOUOTOC PMC Kot
uetaminTovy oe vymidtepn evepyelokn katdotaon. H pilo vdpo&uiiov anoteAet tnv
7o JPaCSTIKN HopPn 0&vyovou. AvTiopd pe 6Aa o fropopla kai 1 wkavdtnta, PAGSNC
TOV &tvol TOAD peydAn. Mmopel va TPOKAAEGEL HAVGIOMTES AVTIOPAGELS ONUIOLPYING
ereLBEPOV PILdOV, OTOIKOOOUNGOT TPMTEWVAOV Kol VOUKAEIKOV 0EEMV KaBDg Kot

oetdmon pepPpavikmv Ammodiov (Cadenas 1989, Lesser 2006).
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Ewova 1. Iymuotiopoc o&eldmtikmv TopayOdvimy Kot KUPLot 0EE0mTIKOL otdyol Katd 1)
pwoyovopiakt] ovvbeon tov ATP. Ot Béceig 6mov oymuarifovral o1 o&eldwtikoi ToPayovTeg
gmonuaivovior pe kokkivo aotépt. Evdewktikég 0éoeilg etvon ta ocvpmioka 1 ko I g
HTOYOVOPLOKNG aAoidog peTaopas niektpoviny. [pocappoopévo arnd Quijano et al., 2016.

ITio cLuyKeKPIEVE, O1 EMBPUGEIS TV SPUCTIKAOV LOPP®OV 0£VYOVOL GTO VITOKVTTUPIKO
eninedo mepthapBavovy v vrepoleidmon tov Mmdinv ota LToyovopla, KETL o
umopel va ennpedlel to petaforopd ko v mapaywyn ATP kot va odnynoet oty
andémtoon, eved Ocov agopd TG mpoteive, 1 ofewdwtikn PAAPn mpokodet
TPOMOMOMGCELS  CUYKEKPIUEVOV — OUIVOEE®Y,  OPOPETIKO  MAEKTPIKO  QOpTiO,
KOTOKEPUATIONO TNG TERTOKNG GALGIdNG Kot gvouchncio. otV amokodounon
(Lesser, 2006). ZnuoavtikO poLo GTNV GVTILETOTICT TOV 0EEIOWTIKOV GTPES, KATEXOLY
0. EvOUHO SIGHOVTAGT TOV VEPOEEIDION Kot KaToAdoT. Ze EVKOPLOTIKG KOTTUPW, 1
diopovtdon tov VAEPOLEWDIOL GLVAVTATAL TOGO GTO MITOXOVOPlL OGO KOl GTO
Kuttapomiaope.  H  putoxovéplaxy — HOpeT]  WEPIEXEL  HOYYAVIO  EVD 1)

KUTTOPOTAUGHATIKT] TEPLEYEL YUAKO Kot Wyevddpyvpo. H dicuovtdon tov vrepobediov
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KaToAOEL avTIOPAGELS ALTOOEEID00VAYMYNG KAl LETATPETEL SVO pilec vaepoéeldiov oe
uoplakd ovyovo kot vrepoleidio tov vopoyodvov. (Berg & Tymoczko ,2002). H
KatoAdon etval por apompmtelvn M omole pe TN OEPd NG, CLYKEVIPAOVEL TO
VEPOEEIDIO TOV VOPOYOVOL KOl KATOAVEL TNV GLTOOEEIDONVAYMYT] TOV GE VEPO KOl
uoplaxko ofvyovo. H vrepoleddon g yhovtabeiovng elvar éva évlvopo to omoio
UETATPETEL TO VIEPOEEISIO TOL VOPOYOVOL GE VEPD, GLUTANPAOVOVTOG £TGL T dpdon
¢ kataAdong H pedovktdon ¢ YAOLTUOEIOVIG OVOKVKADVEL TNV OEE0MUEVN
YAOLTOOEIOV] OTNV aVNYUEV] TNG MOPEN XPNCILOTOIOVTIOS TMAEKTPOVIK, Oomd TO
NADPH. To NADPH, oynuatileton eite amd 10V KOKAO TOV POGPOPIKAOV TEVTOLOV
elte omd TNV TPOVGLOPOYOVAGT TOL VIKOTIVOUIS0-VOUKAEoTIOOL. H  avnypévn
yYAoLTOOEIOVN Otvel NAeKTPOVIO Y10 TV OVAY®YT TOV VIEPOEELSIOL TOV VOPOYOVOL GE
vepo. (Lehninger et al., 2005)

1.7 EKOIIOX

YKomog ¢ Tapovoag epyaciag gival n dtepevbvnon g emidpacnc ¢ Bepuokpaciog
OTNV KUTTOPIKN] (QUOIOAOYID, TOL UEGOYEINKOD HLOWOL KOU 1 GUGYETION ME TA
LOPPOUETPIKE, YOUPUKTNPIOTIKG. AVTN 1 LEAETY EVIUCGETAL GE £Va, YEVIKOTEPO TAUIG10
TPOPAEYNG TOV  EMOPACE®V  QUIVOUEVOY Om®C 1 KMUOTIKY OAAOYY  ©TOLC
opyaviopovg. H kMpotiky] aAloyr mov cuvogetal ue v avénon g moyKOGUog
Bepuokpaciog kabhe Kol ue SNAPopec CAAUYEC GE MOKEAVOYPAPIKES OlEpyucieg
KaO1oTd avaykaio v wpdPreyn ue otdoxo T Owyeipon. H perétm tov
KOTOOVICEDV KOl 0 KABOPIGUOC TV BepUIKOV Opldv ovOyNG TOL CLYKEKPILEVOL
eldovg umopel va m@EANGEL TOVG SLOYEIPIOTES OAAL KOl TOUG EUTAEKOUEVOUG WE TIC

VOOTOKAAMEPYELEG TOPAYOVTEG LIE TNV VI0OETNON TAKTIKOV BeATimong g olayeipiong

KO TNG TOPAYOYNG.
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2. YAIKA KAI MEOOAOI

2.1 Yhxd
2.1.1 Brohoyko vAxké - 1o eidog Mytilus galloprovincialis

To pecoyewokd pwoor, Myfilus galloprovincialis ovikel oty KAdon TV
diBvpov 1 ehacuatoPpdyyimv poraxiov. Etvar (ho yovoympiotikd kot wotoko. H
mePlodog yapetoyéveong etvarl n avolén kot to korokaipt. To ypoua Tov pmopel va
etvan Poby pmre, kapé | povpo. O1 dvo Bupideg amoteAovV 10 KEALPOS TV [DH®V,
GUVOEOVTUL UEGH TMV EAMICTIKOV GUVOEGUMY Kol givor mapouoleg o péyebog. To
oyfua Toug gival oyedov Tprymvikd. O mpdcblo¢ Tpocaymyds Hug elvat Kotd ToAd
UEIOUEVOG GE oyéon Ue Tov omicBlo. Xtov omichio mpocaywmyd pv ogeiietor To
avoryokAeico Tv Bupidmv. Ocov agopd Tov 1616 TOoL pavovo, avtdg etvar 6thofog,
EYYPOUOG Kol amoTEAEITOL OO GUVOETIKO 16TO, OyYeEldt OUOAEUPOL, UVEC KO VELPQ.
Ot dxpeg ToL eivar ckovpdypmues Kol oyetilovror ue mpootacio amd TNV NAKN
axtivoPforia. (Seed, 1971). O xaBoplGUOG TG NAIKING TV ATOUMV TOV €100V umopet
VO YIVEL HEG® TOV GLYKEVIPIKAOV YPUUUOV 0OENGTG TOV KEADPOUG LOVO GE OPIGHEVEG
YEOYPAPIKES TTEPLOYES. O1 TOUEG TOL KEADPOVG AmOTEAOLY TV o 0E10MIeT HEB0SO
kaBopiopol ¢ Nkiag yo ta €ldn tov yévoug Mytilus (Gosling, 2007). To péco
uéyebog kopaiveral ota 5-10 exorootd. Ta peyarvtepo oe unKog dtoua Ppiokovrot
ocuvnbm¢ Pubicuéva oty vromapaMaky (OVN. TNV OVATEPT] LEGOTOPAAIOKT MV,
OOV T ATOUA, EVOEYETAL VO, EKTIBEVTAL GTOV 0pPal TO UNKOG Kupaitveral petald 2-3
EKOTOOTMV OKOUN Kol HETA omd uor Oekoetio. XapaKTnploTikd OTOXEId TOL
UEGOYELONKOD ULOI0V amoterel M mpockOAnen. H Swdikacio g mpooKOAANomG
Eexva Otav M TPOVOUEPN GLVOVTNGEL €VO, KATAAANAO VIOSTPMOUA KOl EKKPIVEL Eval
Vuatio omd Tov adéva, Tov Puccov pe 1o OOl va mpoeleyel. To vnudrtio mov

ekkpivovtor avéavovior ce aplOud pe v avénomn g nAkiog tov pvotov. (Seed
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1976, Gosling 2007). Ta. Bpayyia tov pudidv oilovy cNUOVTIKO pOAO GTNV OVOTVOY
Kot v Ipocsinym ¢ tpognc. Eniong, oyetilovion pe ) Prosvscmpsvon Slapopwv
Bopémv HETEAA®V Kot TOEIKGOV OVUGIOV UE GLVETELD. TO. HUOW Vo Eival TOAVTIUG O

TOEIKOMOYIKEG EPEVVEG.

Po

Ewova 2. To pecoyetoxo wodt Mytilus galloprovincialis

A&iCer vo avaeepBel 0T1, T0 pECOYEIOKSO MO (el oe dLVOIKG TepIBdAiovTa, OmMC
elvar o1 mopaktieg meploxés. Or ocuvbnkeg tov vepol mapPovotdlovy oNUAVTIKN
petofantomnta Kot propel vo arralovy péca og dpeg 1 ypovia. Etot avripetonilovv
aAAOyEG OV GyeTIlovVTaN LE TOV KUUOTIGUO, TO PEVUOTA, TOV KOIPO, T QUGIONOYIKY
Gvodo yuypmv vddtwv. Etot, emmpedlovion o1 mopduetpol ¢ Bepuokpusciog tov
vepol, ¢ aAoatdmntag, tov pH, g ovykévipmong tov o&uydvov kot GAA®V
nepporroviikdv mapapérpmv. (Carrington, 2014). H yopikn koatovou tov pHodidmv
oiveral vo emnpedleton cuvepyloTikd and ) Bepuokpacio kot v ohototnre. H
Bepuokpocio. mov omouteitol Yoo THV OVOROPAY®YY €ivol peyoAlvtepn omd

Beppokpacio. mov ypedleron yoo mv avartuln. To nepiocdtepa €idn Tov Yévov
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Mytilus eivor gupvaia, oniadn eppaviCouv avoyn o€ peydhog €0pog TGOV
aratomtag. Emiong, to poowa epgaviCovv v 1016tra. ¢ gvpubepuiog, Omme Kot
moAlol opyavicpol mov (ovv ot pecomapoioky] (ovn. H 1016trto avt agopd tnv
KavOTTé TOVG Vo, emPLdvVoLy vl ekTiBevtal 6 UEYAAOL €DPOVLE BEPUOKPUGIOKES
dwkvudveoels. H Bepuoxpaciaxy] petaforn umopel va ¢rascel akoun kot tovg 20-30
Babuovg Keioiov. H yeoypoapikn xoravourn pmopel va dwywplotel oe 0o
katnyopieg. Tnv vrorapaiiakn Katavoun 6mov Ta ool Ppiokovrol Bubicpéva 6to
vepo KAl OTNV AVAOTEPY UECOTUPUALNKT] OOV oLV ekTiBevtal otov aépa. (Gosling,

2007).

Mivakag 1.1: Zvotuatikn Ta&vounon tov eidovg Myftilus galloprovincialis

Baociisio: Animalia

KAdoo¢: Protostomia

Ynépouro:Eutrohozoa
dvro: Mollusca

Khdon: Bivalvia

Yroxkioon: Metabranchia

Yréptaén: Filibranchia

Ta&én: Pteriomorpha

Yrepowkoyévela: Mytiloidea

Owoyéveln: Mytilidae

I'évog: Mytilus

Eidog: Mytilus galloprovincialis
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2.1.2 Xvvonkeg olatnpnong - 0eéaymyng melpduatog

EviiAika, dtopor pudidv cuAAExONKav amd v meptoy] ¢S XaAdoTpag, oTo
Oepuoixd kKOAmo, Tov Nopob B@sccarovikng, 6to TéA0G TG dvoiéng tov 2015. H péon
Bepuokpacio tov Baracovod vepol Nrtav 21 Pabuoi Keisiov. ‘Emetta, ta poola
Swmnpnonkav oe deCapevég 250 Mtpwv pe puoikd o&uyovouévo Boracovo vepd. H
Bepuokpacic. tov vepod Mrav 18 Pabuol Kehoiov. Xt defopevég, 1o udow
Swmmpnbnkav yo o gfdouddo mpv v dvodo ¢ Oepuokpaciog. Ta pdow
yopiomkay ce mévte opdodeg Twv 90-100 atoUmV Kot TOToBeTNONKAY EMELTO. GE TEVTE
yudiwveg oefapevég mov mepieiyov 250 AMtpa QuoIKoL OaAdcoIvOD VEPOL KOl GTO
omola. eykMpoatiomnkav vyl 000 mMuépeg otovg 18 Pabuotg Keiosiov. Ot
Bepuokpacies Tov teccapwv deéauevav tpocapudstnkoy otovg 24, 26, 28 wot 30
Babuovg Keroiov evd to méumto rav autd Tov pdptoupa pe Bepuokpacio 18 abudv
Kehoiov, kot to piowo agédnkav exel yuo 30 nuépeg dote va eykipartictovy. Kob
OAN TN O1GpKELN TOV TEPAUATOG TO, PO, ekTébnkay oe 10 dpeg emg kol 14 dpeg
oKoTaoLl. Ot derypatonyieg mpayuatoromonkay otig 0, 5, 10, 15, 20 kat 30 nuépec.
To melpapa dmpknoe 30 nuépes. Katd m 61dpkeia tng Oty uatoAnyiog opatpédnioy
Ol 1670l TOL PaVOVO KOL TOL TPOSUYMYOL MLAC Kol aKOAOLOME Yoybnkav ce vypd
dlwto. Katomy, amobnkedvmkay oe vaepkatayOKTn e Bepuokpacio -80 Pabudv
Keioiov. H Ovnoudmra ereyydtav oe kabnuepvi Pdon dnwg kor 1 Bepuokpacia.
Nekpd (0o Bewpovvioy autd mov 0ev EKAEVOV TO KEALQPOC HeTd amd eémtepkd
epébopa. O aplBuds tov vekpodv atopwv (% Bvnootmra) ekepdomke o¢ %
TOGOGTO TOL GLVOAKOV aplBUoL Kol avagépetol oe kabe oelapevn Eeyopiotd. Ta

{ha ot deéapevn Tmv 18°C, ypnowomodnkay m»¢ uapTupec.

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:52:10 EEST - 3.136.17.190



14

Ewoéva 3. O ydhpog kat ta evudpeia ota onoia mpayparomominke 1o neipapa.

2.1.3 'Opyava Kot ¥nuke avTidpoctipio.

Xnquike, avudpactijpie. To yMUKE ovVTIOPOCTNPO. TOL YPNCILOTOMONKAY OTN
OUYKEKPLUEVN epyacio mpogpyovrar amnd TG etapieg Sigma-Aldrich (Steinheim,
Germany), Applichem (Darmstadt, Germany) ka1 Merck (Darmstadt, Germany).

Opyava. Ta. 6pyave. IOV YPNGILOTONONKAY GTNV TAPOLCA EPYAGIO NTOV:

* Ooopoaropotoperpo (Camspec M501 Single Beam Scanning UV/Visible, Oxford,

UK)

* Opoyevoromtig (Miccra D9, Art Moderne)

» Puyouevn guyokevrpog (Heraeus, DIB Labcare, UK.)

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:52:10 EEST - 3.136.17.190



15

2.2 MéBodot
2.2.1 IpoeTouacio Tov SelyUAT®V Y1a, T HETPNOT TG EVILUIKNG OPUCTIKOTNTOG

To O&wWivua opoyevomoinong 7oL  YPNCWOTOMONKE amoTeEAElTOL GO
ewogopikd S0 mM oe pH 7,4 otovg 24°C. H dwmpnon tov S1oAVUaTOg YIVETOL GTO
yoyelo evd katd Tn ddpkelo ¢ opoyevomoinong Ppicketar oe mayo. o v
OLLOYEVOTOINGT) TGV 1GTAV YPNGOTOONKE SeKUTAUGI0G GYKOG O10AVUATOS GE GYEGN
ue 10 Pdpoc tov 1otod (10% W/V), evd M OUOYEVOTmOINGY T®V 1GTOV
TPAYUOTOTOWONKE 6 YLAMVO opoyevomomTn. AkoAlolBNGE QUYOKEVIPNOYN TOV
opoyevomomuatog ota 2.000g yia 15 Aewtd, o yoyduevn guydkevtpo Bepuokpaciog
4 Babuov Kehoiov. Agol oamopovdbnke 1o vmepkeipuevo axodiovbnce yvéln Kot
amoyvén tov 16ToL Yo TPELS POopEC. Me autodv ToV TPOmo yivetar didomacn TV
UITOXOVOPLOK®Y  HEUPpavdY Kol oamercvbépmon Ttomv evidumv. X1 cLVEXEL,
axolovbnce Quyokévrpnon ota 6.000 g, otoug 4 Pabuovc Keroiov yo 15 Aemtd.
‘Enerto. apov evepyomomBet kot pvbuiotel 1o gotéuetpo Eekwvd 1 Sodikacio
TPOGHNKNG TV AVTIOPASTNPI®V Kl auTd avadedovtal pe yooivn mmétta Pasteur. H
TOGOTNTO TOL OUOYEVOTOUUEVOL 16TOV TPOCTIOETOL TEAELTAIO GTNV KLWEADOO Kol
étol Eexvd 1) S1001Kacior TG POTOUETPNONG KAl O TPOGOIOPIoUOS TG OPACTIKOTNTOG

Tov evlvpov cvupmva pe tovg Passonneau & Lowry,1993 (Deiddvtong, 2012)
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2.2.2 Awspovtdon tov vepoediov (SOD, EC 1.15.1.1)
H péyiom opaoctikdommta tov evlOUOL TPOSOIOPIGTNKE POTOUETPIKA OTA
340nm (e349=06,22), amd v petaforn g ofeidmwong tov NADH, coupova pe tv

avtidpaon:
M®D*.SOD + 0, — M™-SOD + 0,
M™-SOD + 0, + 2H" —> M®™V*_SOD +H,0,

H evloukn Spactikdtmra ¢ SOD petpnbnke omd TNV avVOGTOAN TNG
oeidmong tov NADH ypnowomoidvtag B-puepkamntoaifovorn mapovsiog EDTA kot
Mn o¢ vrootpdpata. Xe Koyehida mpootébnkay 0,.8ml puvOuictikod SoAvuaTog
ewopopkav (S0mM, pH=7.4), 0,055ml EDTA/Mn &wivuatog (100mM kot SOmM
avtictowya), 0,04ml NADH (7,5mM) ka1 drapopetikol dykot detyporoc. H avridpacn
Eexwvovoe pe v mpoctnkn 0,1ml Swwhdparog B-uepkamtooBovorng (10mM). Mia
uovado eviopikng opactikotntag tng SOD 1eovtal pe v mocotnTa Tov evCOIOV TOL
KATOOTEAAEL TNV emayouevn amd 10 vrepoleido ofeidmorn tov NADH xatd 50%
(ICsp). T kGBe Oetypo ypNOIUOTOOVVTAL TEPIGCOTEPEG GO U0, KOWEAMOEC Ue
SdrpopeTikég mocdmreg octypotoc (10-100ul), katackevdletal To O18ypappd «OYKOG
delyparogy - «raydmra aviidpaone» kot vmoroyiletor m ICso. amd 10 TLEAO
amovctalel n puepkamroouBavorn. O ypdvog avtidpacng Ntav 2 Aemtd (Paoletti et al.,

1990).

H péyiom dpactikdémra (Umax) tov evibuwv, oe pmoles/g vypov Pdpovg

1GTOV/AENTO, VIOAOYIGTIKE CUUPOVA, LUE TOV TUTO:

A ODgetyp. A OD togrot v
U At l % mtc‘roi) + S10h. opLoYEVOTOTGTG

= X

detyu. mtc‘roi)
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Onov Aop seyp. N OTTIKY TUKVOTNTA TOL OElYHATOG, AOD wphos T OTTIKH TUKVOTNTA TOL
TOEA0U, At O ypOVOC (QOTOUETPNONG, € O OULVIEAESTNG OTOPPOPNONG OTO
CUYKEKPIHEVO UNKOG KOUATOG, Ve O OYKOG TOV SEIYUOTOS, Migros N MALA TOV 1GTOV

KO V. opoyevonotnone O OYKOG TOL SIHAVLLATOG OLLOYEVOTOIN GG TOL YPNCYLOTOUONKE.

2.2.3 Pedovktaon g ['hovtabeiovng (GR, (EC 1.8.1.7))

H péyiom opaoctikdommta tov evlOUOL TPOSOIOPIGTNKE POTOUETPIKA OTA
340nm (€349=06,22), amd Vv petafoin g amoppognong tov NADPH, couemnva pe

™V avtidpaon:

GSSG + NADPH + H' — 2GSH + NADP "

Ye woyerido teMkoy Oykov Iml mpootébnkav 0,5ml puOuicTIKOD O1HADUOTOC
ewcpopikav (S0mM, pH=7,4), 0,01ml NADPH (0,15mM), 0,02ml EDTA (2mM) ka1
0,01-0,02ml deiyparog xar 0,450ml amovicuévov H,O. H avtidpaor Eexivovse pe
v mpocOnkn 0,0lml GSSG (oxidized glutathione — ofedmpévn yAovtabeidvn)
(ImM). 210 TueAd de ypnowonomdnke GSSG. O ypdvoc avtidpacnc Ntav 2 Aentd

(Paglia & Valentine 1967).
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2.2.4 Kazohdon (CAT, EC 1.11.1.6)

H péyiom opaoctikdommta tov evlOUOL TPOSOIOPIGTNKE POTOUETPIKA OTA
240nm (€240=0,03941), amd v petafoin g amoppdenons tov HyO2, chupova pe

™V avtidpaon:

2H202 - 2H20 + 02

v koyerido tedkob dykov mpootédnkav Iml puvBuietikod Sl0AbUOTOC
ewopopkav (S0mM, pH=7,4), 0,3ml H,O, (30mM) (0,34ml 30% H,0, e 100ml tov

TOPOTAVE SIHAVUATOC POSPOPIK®Y) Kat 0,01ml detyporog 161o0.

2.2.5 Mop@QOUETPIKE XOPUKTNPIOTIKE

Tao HOPQOUETPIKA YUPUKTNPIOTIKE exTIUNONKOV pe PAcn TOo UAKOG, TO VYOG
Kol 10 Pépog Tov keEADPOLE, 1O OMKO Pdpoc kubmdG kot Tto KabBapd Papog. Ot
Blopetpikéc ovoyeticelg Paciomrov oty e&icmwon YPOUUIKNG TAAVOPOUNGNG
y=atbx wxot m enelepyoacio &ywve o TPOYPUUUN VTOAOYICTIKOV QUAA®Y TNG
Microsoft. Ot un TOPAPETPIKEG GLGYETICELS £yvay UE TO TPOYPOUUUN CTATICTIKNG

emeepyaoiag SPSS.

Institutional Repository - Library & Information Centre - University of Thessaly
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3. AIIOTEAEXMATA

3.1. Enidpacn ¢ Bepuokpaciog tov vepol otn Bvnoudtta, Tov M.

galloprovincialis

Y10 Zynua 1, @aivetar n BvnouotnTo TOL €100VG KATM 0nd EPYACTNPIUKEG
TEWPOUOTIKEC cLVONKeC £kBeone oe drapopetikéc Oepuokpacisc vepol. Trovg 18 °C
(Beppokpacio Tov ypnoedel oo papTLPAG), N Bvnowotnto eivar UNdevIKn Ve
otoug 24 °C eivon auelntéa, uetd tic 10 nuépec. H Ovnouotnto otoug 26 °C apyilet
va avédvetar otic 10 nuépeg ywoo va, gtdoet mepimov 1o 10% v 20 nuépo Tov
nepauotoc. Xtic 30 nuépec, otoug 26 °C, n Ovnopuotta @tavel to 20%. Kotd tov
eyxMportiond tov pudihv oty Bepuokpacia Tov 28 °C 1 Bvnopdtnta avédveton
oTadKE oo TV 31 nuépa yua v, tdoet o 40% ™ 10m nuépa kat oyeddv 1o 100%
™m 12 quépa tov mepdpatoc. Ta uddia, otovg 30 °C, uetd v 3n nuépa epavicoy

Bvmowotnta 20%, evod tnv 4n nuépa 1 Bvynootta Eerace to 100%.

Institutional Repository - Library & Information Centre - University of Thessaly
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Iynpa 1. Exidopacn g Oeppokpaciag tov vepod otn Ovnowdmra tov M. galloprovincialis
petd omd 30 nuépeg eyKMPOTIoHOD 08 S10poPeTIKEG DepoKpacied.
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3.2 Emidpaomn ¢ Oepuokpaciog Tov vepoL otn dpacTikdmTa, Tov eviOHov TNg

dtopovtdong tov vrepoteldiov, 6to navova tov Mytilus galloprovincialis.

Onwc gaiveron oto oyfua 2, otovg 24 °C 1 Spactikotta ¢ SOD avédveron
ONUOVTIKA Katd v 7ph ™ mnuépa €kbeonc. 'Emerta v 5Sm muépa  oyeddv
Sumhasialeton oe oyéon pe ™ dpactikotTo otovg 18 °C (udptupac). 1o Sdotnua
Tov 5 pe 15 nuepdv, n opactikotna g SOD @aiveton va peidvetal, evad v 20
nuépa avédvetan pe dpacTKOTTA GXE0OV OIMAAGIN OO CLTH TOV UAPTLPA, Y10 VO
newbet oto emineda tov 300 mmol/min.gr 1otov TV 30M nuépa. Ztovg 26 °C,
eupaviCetou éva mpdtLmo 6moL M dpactikdTTa TG SOD avédvetar otadiakd amd v
In péypt v 150 nuépa, omov dumhacialeton oe oyéon pe autiv otoug 18 °C, evd
émerto omd v 151 péypt v 30M Muépa, UELDVETAL KO PTAVEL OTO, EMIMESH TOL
uaptopa. Zrovg 28 °C, omov 10 meipapa dMpknoe 10 nuépec Adyw OvnouotnTo,
TOPOTNPEITAL HI0 aOENGN OTN OPUCTIKOTNTA UEXPL TIC 5 Muépeg eved Katd tn 10m
Nuépa, mapatnpeitor pio oaetnt| mrdon pe to exineda va ival To 1010 1Ue avTd TG

Inc nuépag éxbeonc otoug 28 °C.

Institutional Repository - Library & Information Centre - University of Thessaly
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Tynpa 2. Exidpoon g Oepuokpaciog otnv dpactikotnto tg SOD oto povdva tov Myfilus
galloprovincialis.
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3.3 Emidpaon ¢ Oepupokpaciog Tov vepoL otn dpacTikdmTa Tov eviOHov NG

KataAdong, oto povdva Tov Mytilus galloprovincialis.

Onmc gaivetar oto ynua 3, otovg 24°C, tnv 10 nuépa, N dpacTikOTNTA TNG
KATOAAGNC LEAVETOL GNUAVTIKG GE GYECN LLE TO, EXITEON TOV LLAPTLPOA, Y10 VO UEIMOET
EMETOL KL VO ETAVELDEL 6TOL EMITES OPACTIKOTNTAG TOV ERPaVILEL 1] KOTAALCN GTOVG
18 °C. Zroug 26 °C, petd amd o apyikn avénon g dpactikotnrac v 1n nuépa,
TOPOTNPEITAL U0, TTOGN KOTA TNV 51 MUEPA o€ emimeda YUUNAOTEPQ amO QLT TOV
UAPTLPQ. XTN GUVEYELD, M OPOCTIKOTNTO TNG KataAdong ovéavetar péypt tnv 151
Nuépa, oe emimeda oyedoOV TETPUMAIGIO G GYEOT HE CULTA TOV UAPTLPO, YU VO,
newdet onuovtikd péypt v 30n nuépa. Xroue 28 °C, ta emineda SpacTikOTNTAC
av&avovtol onuovTIKA péypt v S nuépa (avénon 400%) kol otn cuvexeEl

TOPOLGIALOVY IO UIKPT) TTTAOOT).
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Tynpa 3. Exidpoon g Oepuokpociog otnv dpactucdtta tng KoTaidong (catalase) otov

pavdva tov Mytilus galloprovincialis.
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3.4 Emidpoomn ¢ Oepuokpaciog Tov vepoL otn dpacTikdmTa Tov eviDHov NG

PEGOVKTAGTC TG YAOLTAOELOVTG, 6TO Lavova, tov Mytilus galloprovincialis.

‘Onog eatveron oto Zynua 4, ta eXimedo OpUCTIKOTNTOG TNG PEOOVKTAGNC TNG
yhovtafeidovng, otoug 24 °C, avédvovtal GNUOVTIKE TV TpdhTh NUEPA Kol PTAVOLY
nepimov 1o 1 umole/min.gr 1otov. H avénon cuveyiletar péypt tnv 5n nuépa, ue ta
emineda g dpactikdmrag va. avédvovror kotd 50% ce oyéon pe v 1n nuépa.
Yroug 26 °C, petd amd pio ouavtiky avénen mg dpactikotntog v 1n nuépa, mov
Eemepva to 1 umole/min.gr 16700, TOPATNPEITOL IO OTUOWNKY TTMOON TNG
dpactikdmrag uExpt v 30M nuépa oe oyéomn pe ) dpactikdTTo TG INg NUépag, Ue
T eminedo NG dpacTiKOTTAG Vo elvarl aisbntd avénuéva ce oyéorn HE auTd TOV
uaptupa o OAeG TIC derypatornyies. H mrtoon tng opactikottag petd m 15 nuépa
etvon amotopn. To mpodTumo avtd, £pyetan oe avtifeon pe avtd tov 24 °C, 51011 evdd Tal
eninedo SpastcdTnrag otovg 26 °C givon awénuéva oe oyéon pe tovg 24 °C péypt Ty
151N nuépa tov meEWPdUATOC, mapoTNPEiTOL UL avTioTpoen Katd tnv 20m war 30m
NUéEPQ. ZVYKEKPIUEVQ, TO emimeda TS SpacTIKOTNTAC THS pedovkTdonc, ctovg 24 °C,
nopovstalovy abénon petd Tic 15 nuépeg, evd otoug 26 °C mapatnpsiton ntdon, e
10, eninedo SpactikdTnTac va etvan avénuéva otoug 24 °C oe oyéon ue tovg 26 °C.
Yroug 28 °C, rta eminedo SpactikdTnTag £ival auénuéva 6e GYEoN UE aVLTA TOL
UAPTLPA, UEIOUEVE OUMC HEXPL TN 10Mm Muépo o GYEON UE TA OMOTEAEGUOTA TOV
avaAVGE®V eVOLUIKNG SpacTIKOTNTAG LETA a0 EKOECT) OTIC IKPOTEPEG BEPUOKPUGIES

vePO.
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Tynpa 4. Exidpoon g Oepuokpaciog otny dpacticdTnTo. TG pESOVKTACT|G TG
yvhovtabe1dovng (GR) otov pavovae tov Mytilus galloprovincialis.
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3.5 Emidpaon ¢ Oepupokpaciog tov vepoL otn dpacTikdmTa Tov eviDHov TG
dopovtdong tov vrepolediov (SOD), otov omicbio mpocaywyd pv (PAM) tov

Mytilus galloprovincialis.

Onwg gailvetar oto Zynua S, M OpacTIKOTNTA TNG OICUOVTAGNC TOL VRIEPOEELSIOV,
otoug 24 °C avédavetar uéypt m 10n nuépa oe oyéon pe Ta exineda Tov pHapTLPA, EVOD
UEIDVETAL SNUOVTIKG Katd T 151 péypt v 30m nuépa, pe ta enineda SpacTIKOTNTS
va, Bpickoviar kGtw amd avtd tov pdaptupa (18 °C). Ocov agopd tovg 26 °C, n
dpactikdmra g SOD petdverar péypt ) 10m nuépa dmov oyeddv vrodumiacidleTon
oe oyEon LE TO EMmEdN OPACTIKOTNTOG TOV HAPTLUPO. XTN GUVEYELD, 1) OPACTIKOTNTA
avéavetor pEypt v 20m nuépa yia vo petwbet onuovtikd v 30 e enineda oxeddv
VIOTETPUMMIGIN GE GYEGT HE aVTA TOL paptupa. Xroug 28 °C | 1 SpactikdTnTa TOL
evlopov eppavifeton petopévn katd v Sn kot 10m nuépa o€ oyéon Ue ta. eminedn

SPUCTIKOTNTA TOV LAPTLPO.
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Tynpa 5. Exidpacn g Oeppokpaciog oty dpaotikdtna g SOD otov onticbio mpocaymyo
w (PAM) tov Mytilus galloprovincialis.
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3.6 Emidpaomn ¢ Oepupokpaciog tov vepoL otn dpacTikdmrTa Tov eviDHov NG

katoahdong (CAT) ortov ormicbio mpocaymyd wo (PAM) tov Mytilus galloprovincialis.

Onwc aivetar 610 Zynuo 6, otovg 24 °C, ta eninedo SpacTIKOTNTAC TS KATAAIGNC
avéavovrtolr  onuovtikd  puéxpt ™ 15n muépa, oSmov  @Tdvouv  GYEdOV  TA
250umoles/min.gr 16100, XN CLVEYEWN, HETA TN 15M Muépa kot péypt v 30m 7
evluUIKY SPaCTIKOTNTA LEWDVETOL GE GYECN UE aUTNV TV 15 nuepov, etvar UM
ONUAVTIKA VYNAOTEPN (0YedoV TpmAdoia ot 30 MUEPEC) GE GYEON UE CLTH TOL
uaptopa (18 °C). Zroug 26 °C, petd amd oyedov kopia avénen e SpacTikOTTaS TNV
In nuépa, avty avédvetal ce TPUTAACIN EmimEdD TNV SN MUEPO KOl UEUDVETAL
oTadwKE PEYPL TV 15M nuépa. Ard v 15m nuépa Tov mepauotog, peéxpt v 30 n
evlopikn OpaoctikdtnTo avédvetor oe TputAdolo eninedo e GYECN UE GULTE TOL
udptopa. H yaunidtepn dpactikdmmra cuvendg, mopatnpeitor tn 15 nuépa tov
nelpauotoc. Ztovg 28 °C n evlopiky SpactikdTnta ¢ Karordons avédveton Thv 5n
Nuépa Ko ot cuvéyetla petdvetar tny 10m. Ta enineda ¢ maporo avTd younAdtepa
amo TO AVTIGTOY EMIMESH, OTIC GUYKEKPIUEVEC NUEPES, 68 Oeppokpacics vepov 24 °C,

26°C.
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Tynpa 6. Ernidpaon g Oepuokpociag oty dpoaoctikdtra Tng katordong (catalase) otov
onticbio mpocaywyd pwo (PAM) tov Myrilus galloprovincialis.
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3.7 Emidpaon ¢ Oepuokpaciog Tov vepoL otn dpacTikdmTa Tov eviOHov NG
PEOOVKTACTC TG YAOLTAOEOVNG oTov omictio mpocaywyd o (PAM) tov Mytilus

galloprovincialis.

Onwc gaivetar oto Zynuo 7, otouvg 24°C, n SpastikdétnTa epgaviletor peyoddtepn
OTIG 5 MUEPEG TOV TEWPAUATOC KOl ENEA pELOvVETAL omotopd otn 10n nuépa. X
GUVEYELD, TO, EMIMESN OPOCTIKOTNTOC OtmAacidalovtol amd tn 10m uéypt v 20m nuépa
710 vo, petwBoiv ot mepimov 0,5umol/min.gr 16tov katd v 30n nuépa. Xrovg 26 °C,
eupavileton éva mapdpolo mpoTumo pe avtd tov 24 °C, pe ta emineda OpOC
dpactikdmTaG VO, etvon peyarvtepa. H péytom opaoctikdtro epgaviletan Katd v
5N nuépa eved ot ouyKEKPIUEV Oepuokpacio 1 peiwon TG SpacTIKOTNTAG
cvpfaivel katd v 15N nuépa ko Oyt Ty 20 dmw¢ cvpPaiverl otoug 24 °C. Télog,
otouvg 28 °C, n evlouikn SpactikdtnTa ¢ pedovktions akolovdel oyeddv to id1o
TPOTLUTO GE TOGOTIKO eminedo Omw¢ kot otovg 24 °C uéypt tic 10 nuépec. Anhady,
apykd avédveral émg ta mepimov 1,5umol/min.gr 16100 Kol 6T GULVEYELWD GYEOOV

vrotpmAactaleron kotd ) 10m nuépa.
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Yynua 7. Emidpaon g Ospuoxpaciog ommv  OpootikdTNTO TNG  PEOOVKTACNG TG
yvhovtabeldovng (GR) otov orticbo mpoocaymyd pv (PAM) tov Myrilus galloprovincialis.

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:52:10 EEST - 3.136.17.190



33

3.8 Bioperpikég ovoyetioetg
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Zyipe 9. Amekovion TG GUGYETIONG HETOE) TOL WKOLG TOL KEADPOLG KOl TOU OAIKOU

Bapovg v derypdrov.
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Zynfpe 10. Anekovion g CLOYETIONG HETAS) TOV UNKOVG TOV KEAVQOLG Kol TOL VYOUG TOL

KEAMDQOUG TV SELYLLATOV.
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Tyqpe 11, Anewcovion g ovoyetiong petadh Tov pKovg tov KeAoug kot Tov Kabapo

Bépog v detypdrev.
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Tynpna 12. Amekovion g GLOYETIONG HETASD TOL PITKODG TOV KEADPOLS KoL TOV Bapoug Tov

KEAMDQOUG TV SELYLLATOV.
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3.9 Xvoyétion petald g evOLUIKNG OpacTIKOTNTAS, TNG OEpUOKPUCiag Kol TOV
HOPPOUETPIKDV YOUPAKTNPICTIKDV.

Hivaxag 3.1: Mn nopapetpucn cvoyétion Spearman evQupkng dpaoTikdTNTog - VYOV
KEADPOVG TV SEIYIATOV oTa 0Toia apapédnie o 10Tdg TOV pavova.

Height SOD.Mantle GR.Mantle

SOD.Mantle -,170
,084

GR Mantle ,095 -.075
372 484

CAT Mantle ,082 -, 144 -,164
466 201 177

Hivokag 3.2: Mn nopouetpin cvoyétion Spearman eviukng OpaoTtikdTNTOG - WKOVE
KEADPOVG TV SEIYIATOV oTa 0Toia apapédnie o 10Tdg TOV pavova.

Length SOD.Mantle GR.Mantle

SOD . Mantle -, 133
179

GR Mantle ,109 -075
,306 484

CAT Mantle ,109 - 144 - 164
,334 201 177

> >

Hivoxag 3.3: M nopouetpin cvoyétion Spearman eviupkng opacTtikdOTNTOG - OAKOV
Bdpovg Tmv detyudrmv oto ool apalpgdnke o 16T0¢ Tov HaVODa.

Weight Whole SOD.Mantle GR Mantle

SOD . Mantle -, 154
119

GR Mantle ,064 -075
,549 ,484

CAT Mantle ,080 -, 144 -,164
,480 201 177
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Hivoxag 3.4: Mn nopapetpikn cvoyétion Spearman evQupkng dpaotikdTnTog - fapoug
KEADPOVG TV SEIYIATOV oTa 0Toia apapédnie o 10Tdg TOV pavova.

Weight. Shell SOD.Mantle GR Mantle

SOD . Mantle -, 145
142

GR Mantle ,096 -,075
,370 484

CAT Mantle ,002 -, 144 - 164
,988 ,201 177

Hivaxag 3.5: Mn nopapetpucn cvoyétion Spearman evQopkng dpaocTikdTNTog - TAATOVG
KEADPOVG TV SEIYIATOV oTa 0Toia apapédnie o 10Tdg TOV pavova.

Width SOD.Mantle GR.Mantle

SOD.Mantle -,149
132

GR Mantle ,021 -,075
844 484

CAT Mantle ,066 -, 144 - 164
,559 201 177

> >

Hivakag 3.6: Mn nmopouetpikn cvoyétion Spearman eviukng OpaoTtikOTNTOG - WKOVE
KEADPOVG TV SEIYUATOV OTa, 0TTO10, APalpEdnKe 0 16TOG TOV TPOGUYWYOD HVAG.

LengthP  SOD.PAM GR.PAM

SOD.PAM 101
431

GR.PAM - 142 -212
249 108

CAT.PAM 165 -021 044
212 879 746
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Hivaxag 3.7: M nopapetpukn cvoyétion Spearman evQopkng OpaocTikdTNTog - TAATOVG
KEADPOVG TV SEIYUATOV OTa, 0TTO10, APalpEdnKe 0 16TOG TOV TPOGUYWYOD HVAG.

WidthP SOD.PAM GR.PAM

SOD.PAM 1180
158
GR.PAM -157 212
201 108 .
CAT.PAM 061 -021 044
644 879 746

>

Hivoxag 3.8: Mn nopauetpucn cvoyétion Spearman evQupkng dpaoTikdTNTog - VYOV
KEADPOVG TV SEIYUATOV OTa, 0TTO10, APalpEdnKe 0 16TOG TOV TPOGUYWYOD HVAG.

HeightP  SOD.PAM GR.PAM

SOD.PAM 082
523

GR.PAM -175 -212
153 108

CAT.PAM 035 -021 044
792 879 746

Hivoxag 3.9: M nopouetpin cvoyétion Spearman eviupkng opacTikdOTNTOG - OAKOV

Bapovg Tmv detyudrtmv oto omoio apalpgdnke o 16T0¢ TOL TPOSUYWYOD HVOG.

Weight Flesh.P  SOD.PAM GR PAM

SOD.PAM 137
286

GR.PAM -048 212
695 108

CAT.PAM 163 -021 044
217 879 746

>
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Hivaxag 3.10: Mn wopapetpikn cvoyétion Spearman evQUIKNG SpaoTIKOTNTAS - BAPOVG
KEADPOVG TV SEIYUATOV OTa, 0TTO10, APalpEdnKe 0 16TOG TOV TPOGUYWYOD HVAG.

Weight.Shell P SOD PAM GR PAM

SOD.PAM 126
325

GR.PAM - 180 -212
142 108

CAT.PAM 034 -021 044
800 879 746

Hivaxag 3.11: Mn wopapetpikn cvoyétion Spearman ev{UUIKNG SpaoTikoOTNTag - Kabopov
Bapovg Tmv detyudrtmv oto omoio apalpgdnke o 16T0¢ TOL TPOSUYWYOD HVOG.

WeightWhole.P  SOD.PAM  GR.PAM

SOD.PAM ,129
,312

GR.PAM -,194 -212
113 ,108

CAT.PAM ,157 -,021 ,044
,234 ,879 ,746

Hivoxag 3.12: Mn mopapetpikn cvoyétion Spearman Oepuokpooiag - HOPPOUETPLKDV

YOPOKTNPLOTIKMOV GE Oelyuato amd To 0ol aeuipébnke o 16Td¢ TOL TPOCUYWMYOL LVOC.

Length HeightP WidthP Weight.Whole.P Weight.Flesh.P Weight.Shell.P

Temperature.PAM

-164 -,130  -260° -,286 337" -,254"

168 277 027,015 ,004 ,031
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4. X YZHTHXH

H petagopd miektpoviov amd avnyuéva opyavika poplo 6e UOPLo. OEKTEG
omwc  eivol 1o vikoTwoudo-adevivo-dvovkieotidto  (NAD'), 10 @mc@opo-
vikotwopdo-adevivo-divovkieotidto (NADP'), M 1o ofuydvo, omoterel Pooikd
KOUpATL tov evepyelokov petaforopot. (Quijano et al., 2016). H evépyeia mov
amoONKELETAL LE QVTOV TOV TPOTO Umopel va ypnoornomet yio tnv mapaywyn ATP.
To povomdtt tng YAvKOALGNG TO omoio dev amattel tnv Vopén o&vyodvov, elvar pa
axorlovbia avtidpdcemy oL umopel va ONUIOVPYNGEL dVO UOPIO TUPOGTUPLAIKOD
o&éog ue mapaywyn ovo popiov ATP. To mupootapuikd pmopel vo aKoAovncel T
avaepoPia dradpoun Kol Vo, LETOTPATEL TEAMK®MG GE HOP10, OTTMG TO YOAIKTIKO, 1 Vi
ofedmbel aepofing oe doéeido tov dvBpaxko (Berg & Tymoczko ,2002). H
TOPOYWYN EVOIGUES®Y, OPUCTIK®OY popedv o&vydvouv (ROS) umopel va ocvuPel ot

S1dpopa oM UEIN TN AVOTVEVGTIKNG 0AVGIONG.

IMponyobueveg peréteg (Avéotng, 2008), &detéav 6Tt apyikd, Kabng to 6iBvpo M.
galloprovincialis ovtipetomilel cuvOnKeg BepUIkng Katamdvnons, UEIOVEL TO puoud
avotypotog Tov Bupldwv kal petamintel oe avaegpdPlo petafortoud. To pecoyelokod
uool Oumg Om®C Kol GAAOL  OpYavVIoHOl NG  pecomapoMakng  Cdvng mov
avTWETOTICOVY akpaieg cuvBNKeg ot QUOT, O0gv akoiovbel 1o avaepopro LopumTikd
LOVOTATL TOV KUTUANYEL GTNV TAPUY®YN YOMKTIKOD 0&E0C. Avti autov, pmopel va
YPNCLOTOUGEL O AOJOTIKG LOVOTATI, TTOL TTapdyovy mepiocotepa popa ATP yo
kéOe pop1o yAukolne. ‘Etot Aowmdv, okoAovBhVTAG EVUAAIKTIKG LOVOTTATIA, TO TEMKE
TPOIOVTA, TOL avaePOPLov petaf oMol eivotl To NAEKTPIKO KAl TO TPOTIOVIKO 0ED e
mapoyoyn 6 popiov ATP avd uopto yAvkdln avti ywo 2 uépa. ATP mov mapdyovral
670 povomdtt Tov yohuktikov. (Hochachka & Mustafa, 1972). Otav évag e€0dBeppog

opyavioude Ppioketan ota dkpa TV OEpUIKOV oplmv avoyng Tov, TopaTnpeiTal
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ueimon g agpdPflag wKavdTTde Tov Kot avtd pe TN oepd Tov ogeiheTan ot
dvoapuovia petald TV amotoemy 6e 0&LYOVo kot mapoyng o o&uyovo. (Poertner,
2001). Xe vymAéc Oepuokpocieg, Aowmdv, OmMC AVUPEPONKE  TAPATAVE,
gvepyomoteitar 0 ovoepoPilog petafolopog. Xe mponyobueveg ueréteg (Avéotng,
2008) etvon @avepd 6t1 katd v avénon ce Bepuoxpaciog péxpt tovg 24 Padbuoic
Kekoilov, o©e epyaotnplokés ouLvONKeG, moOpATNPEiTOl TTMOGN TOL  0EPOPIoV
uetafoMopold KATL TOL QaiveTal omd TN UEIWUEVT] OPUCTIKOTNTO TOV VDOV TG
KWVEong Tov TLPOCTAPLUAKOL. H Kvdon TOL TLPOGTAPUAIKOD GUUUETEYEL GTOV
EAEYYO TNG YAVUKOALTIKNG TOPElOG KOl GUYKEKPIUEVO GTNV €KPON amd QUTHV TNV
mopela. AMAG onpavtikd évlopa eA&yyov ¢ YAvkOAvong etvan 1 e€okvdion Kot 1
QPWoPOPPoLKTOKIVAGT. ‘OAa Ta TpoavapepbEvTa EVILUA EAEYYOLY U OVTIGTPETTEG
avtopdoels. H avénon tov ATP eival évag TpOmo¢ avacsToig TV evOOU®OV auT®V
HEG® aAAOGCTEPIKNG Tpomonoinone. H kvdon Tov TupoSTAPUAIKOV, EREON EAEYYEL
NV ekpon omd TN YALVKOAVTIKY Topeia, pmopel va ypnoorombel ca deiktng yio o
UETABOMKSO LOVOTATL TOL Bo AKOAOVLBNGEL O 16TOC TOL opyavicuov. H petdntwon e
avaepoPro petaforopnd otovg 24 Babuovg Keioiov cuvoéetar pe (o peioon otov
evepyelokd petaforopd. Avtd cuvoéetan e v vroéio Ty 6moto avTIUET®TICEL TO
uHoL 6e aLTEC TIC Bepuokpaciec Aappdvovrag vtoyn Tic KAslotég Bupides. H mrdom
6T0 UETAPOAIKS pLOUO, 1) LETAUPOAIKT KATAGTOAN OTMG OVOUALETOL GUVOEETAL [E TNV
amodNKeLoN EVEPYEWNG WEYPL VO, EMOVEABOLV Ol TEPPAAAOVIIKEG GUVONKEC TOL
EMTPETOVY TNV EXAVAPOPA TNG PLGIOAOYIKNG MeTaforkng dpactnpromtag. (Brand
et al, 1993). Ta amoteléouato amd T OPACTIKOTNTA TOV AVTIOEEOMTIKOV eviDU®V
detyvouv Ot1 6T0VG 24 Babuoic Keioiov, ) Bepuokpacio SNAadN OOV 0 OpYUVIGUOG
Bploketal 6& KATAGTOA] TG LETAPOAMKNG SPASTNPLOTNTAC, GTO HOVODM, TOPATNPEITOL

wo avénon g OpacTiKOTNTOC TG  Olopovtdong tov vrepoéediov. o mhvo
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avapépbnke M ocvoyétion Hetalh vyMAoL 0epOPlov UETOPOAIGHOV Kol OEEIOMTIKOD
otpeg. To yeyovog 6t1 M dpactikdémta 1660 ¢ SOD 660 Kol TG KOTOAAGNC
avéavetor @ailvetar vo oyetiCetoan pe g vedbeon mov el MEPLYPAPEL O
"TpoeTolpacio yio To 0EEI0MTIKO oTpeg”. Ot OpacTikég pop@ég o&uydvov, Tig omoieg
TPOSTAOOVY VO, LETATPEYOLV GE U OPUCTIKEG UOPPEC, T avTloCeldmTikd &vivua,
napdyovtal otTig €éNe KataoTtdoelS ¢ amotéhecuo vrepoiiog, ONAodN uHeydAng
CUYKEVIPOONG KOl TPOSANYNG 0ELYOVOL, ©E TEPWMTAOGE, VYNADV eminedwv
Aertovpyiog Tov peETAfOMOUOD, WHETE OO UETUMTMOGES ©TN OlBECIUOTNTA TOV
o&uyoVoL Ko TEAOG G KOTAGTAGELS OOV O UETUPOAGUOC VTOAEITOVPYEL UE GUVETELN
Vv avénomn g OPUCTIKOTNTIC TV AVTIOEEIOMTIKGOV ovoldv Kot evibpmy (Welker et
al., 2013) ZOu@ova pe TV VIOBECT NG TPOETOACIOG Y10 TO OEEIOMTIKO GTPEC
(Hermes-Lima et al., 1998), katd 11 HeETOPOMKT KATUGTOAY OV LAPYOLY AVENUEVL
eMimedn OPAUSTIKOV LOPPOY 0&uyOvoL. AVTO, TAUPOAL VT, EPYETOL O avTifeon UE Ta
avénuéva  eminedo  dpacTIKOTNTAC TNG  OICUOVTAGNC TOL  VAEPOEEIOIOV  TOL
TOPOTNPOVVIAL 6TO HOvODO, KAOOAN Tn O1APKELD, Kol TOV OmiGO10 TPOosuywyo U
(PAM) péypt ) 10M nuépa TOL TEWPAUATOG, GE GYEST UE TO papTupa. Avtibeta, ctov
omichlo  mpocoywyd WL, 1M KATOAdom Toapovctdlel avénon g evOLUIKNG
SpacTKOTTAG KAOOAN TN O1UPKELD, TOV TEPAUATOC LE TN UEYLOTY OPUCTIKOTNTA VA
eupaviCetan otig 15 muépec. Zto poavova, epgaviletonr onuovtikny ovénemn g
dpactikdmTAG NG KatoAdong kotd T 10 nuépa kot petd epeavifetor mTdon).
Yrdapyet SnAadn Eva avticTpoPo TPOTLTO PETUED SIGUOVTAGNC TOV VIEPOEEIOION Kol
Katohdong o€ 000 OlQopeTikovg 1otovg. Ov opyavicpoi  mov (ouvv o
uecomapartaxn (ovn, EpYovial OVIIHETOTOL He SIPOPES KUTAGTAGELS KATUTOVIOTG.
O avaepdPiog petaforopos Tmv puoldy, 1 vIoéia Kol Kot ETEKTOOT) 1 LETAPOAKN

KOTOOTOM] €lvVOl TPOCUPUOCTIKEC KATACTAUCELS TIG OMOlEG £xEl OLUUOPPDOGEL UE
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e€arpetikd Aemtd Tpomo M e€erctikn mopeia. Tig kKatactdoelg avtég, Oa axorovbncel
1N ETaVoELYOVHOGT) TOL OopYavIGHOL. O opyavicprdg, dnAadN, PaiveTal va TEPIUEVEL TV
emovaeopd Tov o&uYOVOL GTO, PUGIOAOYIKE ETIMEON GTOVG 1GTOVE TOV KUl EXAYEL TN
ocuvleon tov avtiofeldwtikdy evioumy. Evag tpdrog va oynuatiotobyv SpacTIKEG
HOPQEC OELYOVOL KOTA TNV KOTUGTOAN TOL UETAPOMGUOL €ival 1 Olappon
NAekTpovimv amd TV emPPASLVOT| TNG CALGIONS LETAPOPES TOV NAEKTPOVIOV 6TO,
uroyovopta. Toapdia avtd, dev eival yvwot) 1 mtocotnta v ROS mov propovv va
dnuovpynBovv pe owtov tov tpdmo. ‘Evag dArog tpomoc va dnuovpynbovv ROS,
elval MOy NG cLGGMPELGONG NAEKTPIKOL 0&E0G, OV OTM¢ avapPépOnke omoTelet
EVOAAMIKTIKG Kol 710 amodoTIKO LOVOTATL TG avaepoPimaonc oe 6yEoT UE TO LOVOTATL
TOV YOAOKTIKOU. To mAekTpikd amotehel évo mubovo VTOSTPOUC 0O TO OMOIo
umopovv va, dnurovpynovv ROS, wog kot mapéyet NAEKTPOVIO, GTNV GVATVELGTIKN
aAVG100 KATL TOL £YEl MG AMOTEAESUA TNV AOENGCT TOL QUVAUIKOD TNG EGMTEPIKNG
uitoyovoploxng pepppavne AY. H ailoyn avt tov dvvoukov oyetileton pe v
Tapoywyn OpacTik®v popeav oévyovov (Welker, 2013). O Welker (2013) mpoteivel
OtTL koTd TN edor NG Voéiag, o1 OPUSTIKEG HOPPEG 0EVYSVoL avidvovtal Kal ouTog
elvar 0 TpOMOC Ue TOV OMOI0 EVEPYOTOLOLVTAL TO YOVIO TOL KMOOIKOTOOUV TA
avtoéeldotikd évlopa. Tapoia avtd, o véa avoaockdémnon (Hermes-Lima et al.,
2015) eotveron va, 6tver pua véa ekdoyn otV "mpoeTolnacia. yia 1o 0eldmTikd oTpeg”.
‘Etol Aowmdv, kabng ot (mikol opyavicpol ektiBevral o younAd enimeda o&uyovou,
vrapyet Eva onpeio pO; émov N dnpovpyio SPACSTIKOY HOPPAOV o&uydvou avédvertal
TPOCWPWVE AdY® GLGGHOPEVONG NAEKTPOVIOV OTN LTOYXOVOPLOKY UeUPpavn. Avto
EYEL MG CULVENELD TNV EVEPYOTOINGCN LOVOTOTIOV onuatoddmmeng (onmg Sirt3) mov
TPOKAAODY  UETA-UETOPPUCTIKEG TPOMOMOMNGE, oTA  avTIoEedwTiKA &vivua pe

QTOTEAEGUO, TV EVEPYOTOINGT TOL AVTIOEEIOMTIKOD UNYUVIGHOV. AVTO oL dtonpel
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TNV AVTIOEEIOMTIKY GULVOL EVEPYT TTOPA TNV UEIMGCT TOV OPUCTIKOV LOPPDV 0EVYOVOL
elvan iomg T Tpoidvta vrepoleldimong Twv AMmdV To. omoia cuveyilovv va, dpouvv
oToVG peToypapikols mapdyovieg (Hermes-Lima et al., 2015). e omopovouéva
utoyovopla, ONiootik®dv eaivetal 6t mapoaywyn ROS avéaverar onuavtikd Kupimg
010 cvumioko I, oe 600 mepmTdoels: 1) dtav Ta urtoydvoplo 6ev mapdyovy ATP kan
&xouv vynao Ap (H 6vvaun mov wbel 1o mpmTovia HEGH GTA HTOYOVOPLO) Kot
Hempévo amdbepa cuvevibpov Q. kat i) étav n avaroyic NADH/NADH sivol vymin
ot rroyovoplakn untpa (Murphy et al., 2009). O unyovicudg pe ToV 0Omoio
EVEPYOTOLEITAL 1] YOVIOIOKY UETAYPOPN KaTA TNV LRoéia, oyetileTon pe Tov Tapdyovia
HIF-1 (Hypoxia Inducible Factor -1, [Tapdyovtag erayouevoc and tnv vroéia -1). O
TOPAyovVTaG aVTog, omoterel Pacikd pLOUIGTIKO TOPAYOVTIO Yio TN OlTNpnon TG
opotodotaons. Ot OpacTikEG LOPPES 0&LYOVOL @aivetal vo, £xovv 6TafEPOTOMTIKO
poro otov HIF-1a (Guzy et al., 2003, Welker, 2013), avadeikvioviag pe ovtodv TpOmo

™ puouioTikn 6pdior mov Exovv ot ROS ce kutTapikd yeyovota.

Ytoug 26 kot 28 Pabuovg Keisiov, petd v 20m nuépa 6tov 16TO TOL Havova, Kot
uetd v 151 otov 1616 TOL 0MIGH10V TPOSUYWYOL HLOG, 1| OPACTIKOTNTA TNG KIVAGNC
TOV TVPOGTAPLAIKOV avédveral (Avéatng, 2008). O aepoPiog petafoMopog aivetat
va evepyomoteitan Eavd, yoplg autd va onuoivel Ty wabon TOL avaEPOPIov
uetaforopnod. Amd6 wpoogotec  Eépevve¢ (An  and  Choi, 2010) mwov
TPAYUOTOTOWON KAV STV AUUOAEUPO TOL O010Vpov Scapharca broughtonii goivetal
ot vdpyel cvoyétion petalh Tov avénuévou uetaforopol Kot ouENUEVOV ETTEC®V
ROS. ®aiveral, 611 petd and 11g 15 nuépeg éxbeong o Bepuokpacieg peyolvTepeg
tov 26 Babumv Keioiov, o pubudc avolyuatog tov keAb@ovg ovéaverat. Avto
mOavh oyetileton Kol YE TN SLGGMOPELON UETAPOMKOV amekkpicemv. Metd Tig

CLYKEKPIUEVEC MUEPES, To. avtioéedmtikd &vivuo (SOD, katoidomn) peEWdVOLV TN
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SpacTIKOTNTE TOVG OTMG PAIVETAL OTO OMOTEAECUATO TNG TAPOLGOS epyaciag. Xe
avtd To onueio eweépyetan 1 dwdikacio ¢ omdkpiong Bepukod mAnyuotoc. Ta
avTo&eldmTikd, EvOLU OTIC CLYKEKPIUEVEG Bepuokpaciec oaivetol aKoAoLOoOY TO
pdTLTIO pEimong oL eppavilovv o1 Tpwteiveg Bepukol TAyuatog (Hsps) petd omd
ékBeon otéuwv tov gidovg M. galloprovincialis ce Oepuikd otpeg Yoo 30 nuépec
(Anestis et al.,, 2007). @aiveror onAad” 61l 1 SPACTIKOTNTA TV AVTIOEEIOMTIKMOV
evlOUOV HEDVETOL TOPAAANAN LE TN UEIMON TOV ETIMEODV TOV TPOTEIVOV BepUKOD
TAMYUOTOG 68 aUTEC TIG Beppokpacies. Ot Hsps aviikouv 610 UNyovIGHO KUTTUPIKNG
eMOOPOMONC, EMOIOPODOVOVIOGC TIC U1 CMOOTO AVAOITAMUEVES TPOTEIVES TEPA Omd
GArec Aerrovpyieg tovg. H elnynon vy to o611 M evepyomoinon tov aepofiov
uetaforopod onuoivel mrdon oto emimeda Tov Hsps kot TV avTIoEEI0OTIKGDV
evlopov, og Bepupokpacio vepol mhve omd 26 Pabupovg, £xel va kdvel pe TN oxéon
TOV AnAITNCEOV TOV KVTTdpov o ATP kot tov anoBespdtov 1 to pubuod Tapaymyng
evépyelong. O opyaviopde upetd omd TOPOTETAUEVO  EYKAUATIONO G VYNAEC
Bepuokpacieg emPpadbvel To petaforkd Tov pLoud. Paiveror 611 extdg omd TIC
depyoocieg g avdmTuéng, Kivnong Kol ovomapaymyng ot omoieg mepilopilovran
ONUOVTIKA, EMNPEACETAL OKOUN KOl 1) EVEPYELD, TOV QMGLTEITOL Y10 TN OLUTHPNOT TNG
opotodetaong tov Kuttdpov (Sokolova et al., 2012). Avtd emtvyydveton pe peioon
TOV QEPIGUOV, TNG KVKAOQPOPING, TNG UEIMCNG NG EVEPYNTIKNG UETOPOPAS 10VI®V
KATé UNKOC TV UEUPpavdy kabmg katl g cbvOeong paxpopopiov (Sokolova et al.,
2012). Mehéteg o otpeioa, Exovv deiet 6TL 1 dlathpnon ¢ Paduidmong TpwToviny
Kal 1 amouyn olappong amartel 1o 22-38% Tng GLVOMKNG KATAVAAMOTG 0ELYOVOL
(Cherkasov et al.,2006). Eniong, n mpwteivocuvieon arartel o 6-17% tn¢ GUVOMKNG
katoavilmong o&vydvov. (Cherkasov et al.,2006). @aiveror, and peréteg oto Helix

aspersa, 0Tl G€ KATAGTAGOY| KATAGTOANG TOV UETAPOAIGHOD, 1| LITOYOVOPIOKT) OVOTVON

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:52:10 EEST - 3.136.17.190



46

Kot 0 puOude petatpomnc tov ATP pewwvovron (Bishop et al., 2002). H evepyoroinon
TOV 0epOPlov HETAPOMSUOU TUPUAANAL LE T1 AEITOVPYIL TOL ovaEPOPLOV HETA TG 15
nuépeg éxbeong oe Bepuokpoocieg peyaivtepeg tov 26 Pobumv de cuvemdyston
wooppomio. ¢ mapaywyns ATP pe 1ig evepyelokég amoutioglg tov kvttapov. O
opyoviouog €xel avaykeg oe ofuydvo kot N evopén tov agpdfov petafoMopon
npoonobel vo koAOyelr Tig evepyelokég avaykeg. IIbavdg, o1 apocTaTELTIKOL
LNYOVIGUOT TOV KUTTOPOL TOL AEPIAQUPAVOLY TNV OVTIOEEIOMTIKY GUUVE Kol TN
oUVOEST TOV TPOTEIVOV BEPUIKOL TANYUOTOG, GOLTOVV HEYOAL TOGH EVEPYELNG KOl
TO KUTTOPO EMIAEYEL VAL TV KATAVEILEL GE OLOPOPETIKES, TEPIGCOTEPO PUCIKES Y100 TV
emPioon Aertovpyiec. H emodopboon tov mpoteivy mov €povv vrootel PAdpn
KoODC Kol 1 OVTIHETOTION TG abENGNC TOV OPUSTIKOV HOPP®OV 0EVYOVOL TBovVHE
petatifevron yio. T oty mov ot TEPPUALOVTIKES cuvOnKeg yYivouv Eovd OVEKTEG
and tov opyavicpd. O opyoviouog, oniadn, mbavag cvveyilel va Ppioketar e
KOTOOTOOTN EVEPYEWNKNG OIKOVOUING HE KUPIO YUPUKTNPIOTIKO OTL OV UTOpEl vo

CLVEYICEL QUTI) TN CTPUTNYIKY Y10 LEYAAD YPOVIKO OLAGTIHLAL.

H pedovktdon g yroutabeiovng eivatl to EVOUHO TOU GVOKUKAMVEL TV OEEI0MUEVT
yAovtafeldvn otnv aviyrévi] NG MOPYY, 1 OmOld YPNOCIUOTOIEITUL OO TNV
vePo&edaon G YAOLTAOEIOVIG Y10, TN UETATPOT] TOV VAEPOLEIBIOV TOV VOPOYOVOU
oe Vépoyovo. Xrovg 24 °C, 6Tov 1616 TOL HavOLA QUiveTal OTL evd 1 dpoasTikdTnTa,
oVEAVETOL ONUAVTIKG TIG TPMOTEG TEVTE NUEPES, GTN GLVEYELD TEQTEL oT1g 10 Yo va
axorovbnoet otadiokn avénon pe to eminedo vo ivar avénuéva oe oyéon pe avtd
TOL papTLpa. Avtd deiyvel 6Tt Kotd T petafolkn kotactoly twv 24 °C, vrdpyet
enoymy] Kot autod tov ovtiofeldmtikod evivpov. Etovg 26 °C, oto poavdévo o
eninedo OPUCTIKOTNTAS TNG PEOOVKTACNG OpyIKe OLEAVOVIOL EVM OTI GULVEYELL

TopoINPeital TTOTIKN mopeio wwaitepa otig 20 pe 30 Nuépes, HE TIC TIUEC VO, Eval
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TV Ao aUTEC Tov paptupa. Avtd 10 amotéreoua, umopel vo e&nyndel pe tov 1010
tpomo. Iloporio onAadn mov &yovue emavévapén Tov aepoPlov HeETAPOAIGUOD, T
KOTOVOUN TNG EVEPYELNG OEV EVVOEL TNV EMAYMYT TNG AVTIOEEIOMTIKNG GULVOC OO TV
20m nuépa kar petd. Avtd gaiverar va cupfaivet kar otovg 28 °C uéypt t 10m nuépa
TOV TEWPAPOTOC. ZTOV TPosaywyd uv, otoug 24 °C, 1 pedovktdon g ylovtadeidvng
eupaviCel o avénon g OpaCTIKOTNTAS GE GYECN He TO. emimedo TOL UAPTLPA.
Xopakmpiotikn eival n avénon g dpactikdmTag TV SN nuépa kal 20m nuépa.
Y1ouc 26 °C, otov mpocaymyo pv, N evCuuiKn SpactikdTnTa TS pedovkTdon eivat
avénuévn oe oyEomn Ue Ta emimedo TOV UaPTLPA, KOBOAN TN SIEPKELN TOL TEPAUATOC.
Metd amd o avénon v 15 nmuépo, onueio evepyomoinong Tov  agpoOPiov
UETABOMGUOD OTMG OvVaPEPONKE TUPATAV®D, TAPUTNPEITAL TTAOGT TNG SPASTIKOTNTAS

omw¢ cvpPaivel ko pe to VIOAOUTA OVTIOEEOWTIKA EVILUO TOVL PHEAETHOMNKAV.

H peydin Ovnoudmra mov mopatnpnonke Tig tpateg nuépeg otouvg 28 katl otovg 30
Babuovg Keioiov €pyeton o avriBeon pe mponyoduevn katoypapn o€ GToUd TOL
eldovg M. galloprovincialis mov eykMpatiokay G€ TAPOUOIEC EPYOUCTNPIOKEG
ocuvOnkeg. Avt 1 olpopd eaivetar va, oyeTileTon pe TO UNVO, GLAAOYNG TOV HVSIOV
a6 10 medio. XtV mopovoa, EpYacia, 1| GLAAOYY TPOYUATOTOMONKE OTIC APYEG TOL
Iovviov o©e ovtiBeon pe mponyodueva mepaupota (Avéotng, 2008) omov dev
TOPATNPNONKE CNUOVTIKY BVNGIUOTNTO OTIG CLUYKEKPIUEVEC BEPUOKPOGIEC TIG TPMTECG
nuépec Kor 1 ovAhoyn Eytve 10 Mdapto. Avtd mbovog oyetietor pe v
AVOTOPUY®YIKN Ttepiodo M omoia cvuPaivel kKatd Tovg uivec Mdaptio - Mdio Kabog

KOl LE TIC VYNAOTEPEC BEPUOKPUGTEC TTOV TOPATNPOVVTAL.

AvoQopikd, pe TIC PIOUETPIKEC GLGYETIGEIS, 1| GLGYETION UNKOUG — OAIKOUL Pdpoug
eivar ko] (R*=0,798) Avtictorym ovoyétion &yel mapotnpndei kou o GAAOLG

BevOucove opyavicuovg (Vafidis et al., 2014) , (Antoniadou and Vafidis, 2009) . Ocov
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a@opd TN ovoyétion Spearman UETAED UOPPOUETPIKAOV  YOPAKTNPICTIKGOV Kol
evlopikng dpacTikOTTaG, VT epgaviletan Toco Betikn dco kot apvnriky. H tyun
NG ONUAVTIKOTNTAS OU®MG VITOSNADVEL OTL Ol GUGYETIGELS OV £IVOL TOGO GNUAVTIKEC
omw¢ B Ederyve o T pikpotepn amd 0,05, Ta KUTTUPA TOV CUYKEKPIUEV®V 1GTOV
elte mpOKeEwal Y100 GTOUO. HE WIKPOTEPEG N UEYUAVTEPEG TWEG HOPPOUETPIKDV
YOPOUKTNPISTIKOY, £YOVV TNV 1010 OVIIUETOTION OREVOVTL OTNV  OEEI0MTIKY
KATOTOVIOT OVTIOPMVTOG HE TOPOUOLY, GUVOEST AVTIOEEIOMTIKGOV eviOU®MY. AviAvo
NG GLGYETIONG TNG OEPUOKPACIAG LUE TO LOPPOUETPIKA YUPUKTNPICTIKG OLiyvel o
pPVNTIKY oxEoM M omola €lval OTATICTIKA ONUOVTIKY. AvTO Oelyvel por mbowvn
UEI®ON GE YUPOUKTNPIGTIKA OTMG TO TAUTOG TOV KEADPOLS, TO Kabapd Bépog, TO OAKO
Bapog xar to Papovg Tov KEADEOLS. Ymhpyer oniadn Evoelln yio pelwon Tov

TOPOTAVE YOUPUKTNPICTIKMVY e TNV aOENGT TG BEPUOKPOGIaG.
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5. XYMIIEPAXMATA

Ta amoteréouato TG Tapoboog epyaciag delyvouv U0 apylkn evepyomoinon g
avTIOEEIOMTIKNG QUUVOG TOL OPYUVIGUOL &vd vmapyel EekdBapn peimon tov
evepyelokoy peTafoMopuod o€ onuelo  KOTUOTOMC OmMG  VTOSEWVOOLY  TA
yAvkoivtikd Evlopa. H eénynom mov mbavag 16yvel agopd TV TPOETOAGIN Y10 TO
ofedmtikd otpeg. O opyoviouds @QoiveTonl vo avopével T OTIywn mov  Oa
emovo&uyovmBel 1) TN oTiyur| Tov ot TEPPAUAAOVTIKEG GUVONKES YIVOLV TTO OUOAEG. Ze
OQUTNV TNV TEPIMTMOON HING KOU Ol EVEPYEINKEC avayKes, KaOMG kol O PLvOUOC
nmapoyoyng ATP Ba stvor vynAég, o opyaviouds TTPETEL VU TPOETOWACTEL V1o TIC
OpacTIKEC HOopPEC o&uyovouv mov  Ba  OnuovpynBobv  Ady® Tov  aepOfiov
uetaforopot. Onmg detyvouy véeg mpotdcelg (Hermes-Lima et al., 2015) gaivetot va
VILAPYEL M0 LIKPT aOENGT TGV SPASTIKAOV HLOPPADV 0EuYSGvou AOY®m VIo&iag Kol ouTh
eoivetonr va mupodotel TNV evepyomoinon Tov  avtlo&eldmTIKoD pnyoviouot. O
opyavioudg oe Bepuokpaocieg 26 Pabudv Keisiov kot mave petd 11¢ 15 nuépeg
evepyomotel Eava Tov agpdflo petaffoMcud Tov ToPAAANAL UE TOV avaepoPlo, Kat
avtd Qaivetal vo oyetileton pe T LVYNAEG Bepuokpaciec, o€ U0, TPOOTABEWD, VA
KaAVYEL TG evepyewkéc amontnoelg. H otpatnywn emPioong tov opyoviopov
TOPOAO VT TOAVAOG KOTAVEUEL TNV EVEPYEIN OE O PUGIKEG O1EPYAGIEC LEIDVOVTOG
TNV EKQPPUCT] TOV TPOTEIVOV OEPIKOD TANYUOTOC KAODC Kol TOV aVTIOEEIOMTIKOV
evlopov. Qoiveror OMAadn OTL AOY® TOL BepUIKOV OTPEC Kl TNG EMUKOAOVONG
vroéiag, O OpyoviouOg UeTafétel TNV emdOpOmon TV APOTEIVOV Kol TNV
avaOITAMOT VEOGUVTIOEUEVDV, KAOMC Kol TN peiwon mBavdy SpacTIKOV HOpPHV

ofuyovov mov £youvv OMUIOLPYNOEL, YOO TN OTIYU] OV O OPYUVISUOC EMAVEADEL GE
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OHOAEC ouvOnkeg Oepuokpaciog kot ofuyovoong Meriovtikég épevveg Oa
UTTOPOLGAV VO EGTIGCOVY GTNV TOGOTIKOTOINGN TOV OPASTIKOV HOPP®OY 0&EVYSGVOL
MHOTE VO EAeYYOEL 1 EYKLPOTNTO TOV TUPOUTAVE GLUTEPACUATOV KOl TOV VTOBEGEWV
OV LELAPYOLVY. Mo AAAT SGNUOVTIKY TPO0OOG Ba. emttevyBel amd TV avdAiven TV
KAPPOVOMOUEVOVY TPOTEIVAOV TOL AmOTEAOVY SNUAIL OEEIOWMTIKNG KATUTOVIONG AAAYL
Kol KOT' €MEKTAGT otd TNV TOGOTIKOTON G TOV KAPPBOVOAM®Y OOTE VO, VITAPYEL U0,
o OMOKANP®uEVN ewova. Emiong, 1 aviyvevon kol TOGOTIKOTOINGN TOV
QMOTTOTIKGOV JEKTOV UTOPOVY VO, CUUTANPDOGOLY T TOPATOVE amoteréouata. Ot
Blopetpikéc cvoyetioelg eival OeTIKEG evdd VTAPYEL GVoyETIoN UeTAh Bepuokpaciog
KOl HOPPOUETPIKDY YOPAKTNPIOTIKOV, 1 0mola pumopel vo diepeuvn el mepetaipw e

UEAAOVTIKEG LEAETEC,
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ABSTRACT

There is a significant interest in organisms that face harsh environmental conditions.
The basic research that results from studying these organisms is helpful for the
prediction of how the natural phenomena affect the living organisms and also for the
management which is related to these phenomena. Studying these organisms can also
be useful in applied research fields such as biotechnology and engineering. The main
theme of the present study is the cellular response related to oxidative stress in a
characteristic bivalve mollusk, the Mediterranean mussel, Mytilus galloprovincialis,
after it was exposed at different temperatures (18 °C, 24 °C, 26 °C, 28 °C, 30 °C), in
laboratory conditions for a 30-day time period. Meanwhile, in every sampling, the
morphometric characteristics of the samples were measured in order to examine a
possible correlation between them, temperature and the enzymatic activity. The study
of the oxidative stress response was accomplished with the measurement of the
activity of the enzymes: superoxide dismutase (SOD), glutathione reductase (GR) and
catalase (CAT). The results show an induction of the antioxidant enzymatic defense
in high temperatures. The oscillations that have been observed can be explained in
terms of energy metabolism, the heat shock response and the hypoxic conditions. The
results complement other studies related to mussel's thermal physiology and enhance
the preparation for the oxidative stress hypothesis proposed in 1998. There is an
obvious relation between the oxidative stress and the heat shock response in a general
framework where the intermediate metabolism is characterized by an incoherence of
the energy supply and the energy demands.

Keywords: Biochemistry, Physiology, Marine Biology
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