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APIEPQMENO

2TV 0IKOYEVELD POV Yid TN oTAPIEN KoL TN evOappuven mov amAhdyepa pov yopnyndnke koo’
OAN 1] OLEPKELN TOV PETATTVYLOKOD
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EYXAPIXTIEX

H moapovoa dumhopatikny epyocia, ekmoviOnke oto gpyactiplo ucioroyiag Zowkdv Opyavicumy
tov Tunuoatog Bloynueiog wor Broteyvoroyiog tov Ilavemotupiov Ococoriog. o nbsha vo
evyaplomom Beppd tov emPAénovra Kabnynm pov k. Kovpéta Anuntplo, yuoo v gukopio Tov
LoV £3moe Vo aoyoAN0® pe TO GLYKEKPIUEVO OEpa, KaODC Kot Yo TIC TOADTYES YVAOOELS Kot

SLUPOAEG TTOL OV HETEdMGE KB’ OAN TN S18PKELD TOV TPOYPAUIATOS GTOVIDV.

Oa MBela va evyaplotiow emiong tov Aéktopa K. Anuntplo  Xtdyko, Yy TNV CLVEXN Kol

OVLGLOCTIKY]  TOPOVCia KOl LTOCSTAPIEN TOV, TOGO OTO EPYOCTNPLOKA TEWPAUATO OCO KOl TNV

oLYYPOPT CVTNG TNG EPYOCTOC.

Evyopiotd axoéun 6An v opdda tov epyactnpiov, ylo T cLuveEPYOSIo KOl TO GIMKO KAILO TOL
avortoyOnke 6to gpyactnplo Kot wilaitepa v Ymoynewon Awdktopa, Xommpio. Mokpn mov
exteLel TO HETASIOOKTOPIKO TNG TPOYPOULO Kol Ta Oelypato TponABay amd 10 S1kd TG TPOYPOLLLLLA,
oL GLVEPOAAY GTO PEYIOTO TOGO GTNV EKTOVNGOT TNG SUTAMUATIKNG HOL €PYOciog OGO Kol GTNnV

OAOKAN PO TNG TEPAUATIKNG SLOOKOGTOGC.
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[TEPIAHYH

YKOTOG TNG CLYKEKPLUEVNG LETATTUYLOKNG S TPIPNC, ftav 1 ekTpodn Tptdvta (30) KoTOTOLA®Y
KPEATOTOPAY®YNG HE {OOTPOPN EUTAOVTIGUEVT LLE TOAVQUIVOMKA TPOGHETA OO CTEUPVAN KOl GTN
OLVEYELD EAEYYOG TNG OVTIOEEIOMTIKNG TOVG OPAOTG GTOV TVEVLOVIKO, EVIEPIKO KOl VEQPPIKO 16TO OE
dv0 dtopopeTiké ypovikég oTypés. Ta tpdvia (30) kotdmovAa oL EKTPAPNKAV YWPIoTNKAY GE
V0 (2) ouddes. Xe avtég TIg dV0 ouddeg yopnynonke dwupopetikd oitnpécto. H mpd opdda
amotéhece TV opdda eAEyyov (opdda control) n omoia AdpPave Kowvd curnpécio, v 1 devTePN
(TOALPAIVOMKY)  ATOTEAOVVTAV OO TO VEAPE KOTOTOVAN GTO GLTNPECIO TWV OTOIMV, TEPLEYOVTV
evoipopo oTERELAOY TAOVG10 6€ ToAVPOVOLeS. Ta kotdmovAa TG d€bTEPNC OUAOOS EKTPAPN KLY
HE TO TEWPOUOTIKO GutnpEcto Yo Tpravta wEvte (35) nuépeg, d10TL TIC TpmTeG 15 Nuépec, petd
YEVVNGT TOVG, TPEPOVTAY LOVO e TO Koo cttnpécto. [payuatoromOnkay 2 wrtoinyies. H mpot
wtoyia wpaypatoromnke otig tpévia (30) nuéEpeg HETA TNV YEVVNON TOV KOTOTOVA®MY KOl 1
devtepm otig mevivto (50) nuépec, pe okomd Tov EAEYX0 NG OVTIOEEWMTIKNG TOVS GULVOG OF
TPO®PN NAKia.

Ot odcikteg 0L 0&eWWTIKOD O©Tpec MOV eAEYYOMkav Mrav: Yo TV aEoAdynon TG
0&E1000VAYOYIKNG KATAOTOONG TOV 10TV, eA&yOnkov m avnyuévn yilovtabewovn (GSH) 1
dpaoctikotra ¢ Kotahdong (CAT) kot 1 ohkny avtio&ewdotik wavotnte (TAC — Total
antioxidant capacity), emiong eiéynkav ot ovoiec mov avtdpovv pe BeoPopPrrovpikd 0EH
(TBARS- Thiobarbituric acid reactive substances), yio. T0v Tpocd10pIGHO THG VIEPOEEIdWONG TOV
Mrdilov kot TéAog To TPOMTEIVIKA KopPovOAa yio Tov TPocsdlopiopd g vrepoleidmong tomv
TPOTEIVOV. ZOUPOVO PE TO OMOTEAECUOTA €EETAOTNKE TEMKA OV O TVELHOVIKOG, EVIEPIKOG Ko
VEPPIKOC 16TOC, Topovctdlel Pedtimon NG o&ewdoavoymylkng KatdoTaons TV KOTOTOVA®MY  Ta
omoio. TPEPOVTIOV e TO ounpéclo To omoio mepieiye to oTépPLAN. Ta OTUTIOTIKMOG OMNUAVTIKG
OMOTEAECUOTOL TTOV KOTOYPAPNKAY TTOV: Ol TIWEG TNG YAOLTOOEOVIG TOV TVELHOVIKOD 16TOD TNG
TOAPOIVOMKNG opddoc Twv 50 nuepdv mapovsiocav oavénorn ot mtocootd 38,1% o€ oyéon e
mv opdda control kot tov vePPwoD  16TOV TG TOAVQPAIVOMKNG Oopddac tav 30 Muepodv
nopovciacoy avénon o€ mococtd 16,1% oe oxéon pe v opdda control. H tyn g xataidong
TOV EVIEPIKOD 1GTOV NG TOAVPALVOAKNG opddag twv 50 nuepdv mapovsioce peiowon kotd 25,1%
og oyéon pe v opdda control. H ok avtio&edwtikn wavotnta (TAC) tov veppikol 16100 ™G
TOAVQOVOAMKNG opddag twv S0 nuepmdv mapovcioce avénon oe mocootod 11,3% o oyéon pe v
opado control. Ot tég twv TBARS 100 gvigpkod 16100 TG TOAPAIVOAMKNG opddag tmv 30
NUEP®V Tapovciacay peimon og mocootd 50,8% oe oyéon pe v ouddo control. Tédog ot Tyég
TOV TPOTEIVIKOV KopBOVOAIDV TOL vEPPKoD 16T0D NG MOAVPOVOAMKNG opddas twv 30 nuepmdv

nopovoiacav peimon e mocootd 17,9 % oe oyéon pe v opdda control, evd tov veppikod 16Tov
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NG TOAVQOVOAKNG opddag tv 50 nuepdv mopovciocay peiwon o€ T060cto 12,6% o€ oyéon pe
mv oudda control. Katd cvvéneln, n mopovsio mToAv@ovordv amd amdPfinto owvomoinong ot

STPoPN TV KOTOTOVA®V Ponbd otV avénon e OAMKNG avTIoEEWMTIKNG TOVG IKOVOTNTOC.
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ABSTRACT

The aim of the present study was to raise thirty young chickens with feed supplemented with
polyphenolic additives from grapes, in order to examine the effects on the redox status in tissues
(lung-intestinal and kidney), using oxidative stress markers at two different time-points.

Thus thirty young chickens were divided into two (2) groups. In these two groups, different diets
were given. The first group was the control group with the basic diet, while the other group was
received special feed with polyphenolic additives from grapes. The young chicken of the second
group were fed with experimental diet for thirty five (35) days (for the first fifteen days, the
chichens were fed with the basic diet). Tissues were collected from the experimental animals at 2
different time-points. The first time-point was thirty (30) days, while the second time-point was at
fifty (50) days after birth.

The following oxidative stress biomarkers were assessed in tissues: reduced glutathione (GSH),
catalase activity (CAT), total antioxidant capacity (TAC), thiobarbituric acid reactive substances
(TBARS) and protein carbonyls. The results showed statistically significant increase by 38.1% in
glutathione levels in the lung tissue of polyphenolic group at 50 days compared to the control group
and in kidney tissue by 16.1% at 30 days in the polyphenolic group compared to the control group.
The values of CAT in the intestinal tissue were decreased at 50 days by 25.1% compared to control
group. The TAC values was increased significantly by 11.3% in kidney tissue of polyphenolic group
at 50 days compared to control. The TBARS values was decreased significantly by 50.8% in the
intestinal tissue of polyphenolic group at 30 days compared to the group control. Finally the CARB
values was decreased by 17.9% in the kidney tissue of polyphenolic group at 30 days compared to
the control group, and by 12.6% 50 days. In conclusion, the supplementation of the feed with

polyphenols from vinification wastes improved the redox status of the chickens.
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1. EIZATQI'H

1.1. EAEYOEPEX PIZEX

O 06pog erevbepn pila oty mepiodo Tov 190v aidva giye TV Evvola TUAATOG EVOG HOPIOV TOV
elxe aveEaptnm vmopén. Me v e&€MEn dpmg ¢ Bempiog Tov deopoD Kot TNV avayvopion TG
TeTpOocOiviag Tov dvBpaka, o 6pog ehevbepn pilo petafindnke. AvayvmpicOnke otL o1 eElevBepeg
pilec etvor poplo, ta omoion Bo pmopovoav va €xovv aveldptnn Vmoapsn KAT® ond OPIGUEVES
ovvOnkeg. Amo mepdpata OUws, Omov yivovrav 1 vedheon g dnuovpyiog g pilag Tov pebviiov
(CH3"), 10 1eMKk6 Tpoiov mov AauPdvovtav Hrav to addvio (CHs-CHs). ITictevovtav Aowdv 61t ot

"elevBepeg pilec”, TOLAAYIGTOV Y10 OPYOVIKES EVIGELS, OEV LITAPYOLV GE GTAdEPT LOPPN.

H avtiinyn ya 11g ehevBepeg pileg dAhace 1o 1900 and tov Gomberg. Xty npoondBeid tov va
TOPUCKELAGEL TO ££APATVVAONOAVIO A0 SHADLATO YADPIOVYOL TPLPAIVLAOUEOVAIOD pEe dpyvpo 1|
YELOapPYLPO, TopEAaPe KiTptvo SHADOTA P0G 0VGI0G TOV amOYPOUATILOVTOV TOAD YPNyopd amd
Tov aépa N pe 1wdw. H mapatmpnon avt) Katd Tt yvOuUN ToL NToV TO OTOTEAEGHO TG 6VVOEGNC

¢ tprpavvropeduro-pilag, dmmg detyvel ) avtidpaon:
(CeHs) 3C —Cl + Ag— (C5H5)3C' + AgCl 2(C6H5)3CH(C6H5)3C —(CgH5)3C

Mio aAAn onuovtiky tapatipnon £ywve 1o 1929 and tov Paneth mov tekunpimoe v dmapén
elevBépov pilov oe aépro edon. Afifoaon aldtov 2 € SOKIHOCTIKO COANVIOKO TOV TEPLELNE
tetpopedvAopd VB0, Snuodpynoe atpd Tov TEPVoVcE 6T GuVEKEIN omd ovpvo 450 °C. Apykd
vIpye evamdBeon evog oTPOUATOC HOAOPOOL (oymuoTiopdg petaAlkolh KaBpEémn) oamd 1
dlomacn Tov TETPOABVAOLOAVPOOV, EVED GTN GLUVEXEWL TO OEPL0 TTPOIOV TEPVOVCE amd OevTEPN
HETOAAKY evamdOeon (Wevdapydpov 1 avtoviov) Oeppovopevn ce 1000 °C. Or avtidpdoeig mov

ehauPavay yodpa sivar: (CHz)4Pb —*°% 4CH5"+ Pb
4CH3 + Pb— (CH3)4Pb
2CH3 +7Zn — (CHg)an

To emdueva xpovia Eyvav TEPALOTO PE GALEG AVTIOPACELS KOL TO OMOTEAEGHLOTO TEKUPIOVAY
v mapén eAdvbepawv opyavikdv pilov. H avaxdioym toug Stodledkave PUnyoviGLOVG OPYUVIK®OV
aviwpdoenv, OTmg v mpooHnkn anti-Markovnikow tov vopoPpopiov ce oiepiveg Ko TV
OHOAVTIKY] apopaTiky] vrokatdotoact. To 1937, o Flory (Bpafeio Nouned Xnueiag, 1974), mov
Bewpeitan 0 "Tatépag” ™G yNUELNS TOV TOAVUEPDV, TPOTEVE TO UNYAVICUO eAeVBEPV pLldV GTOV
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TOAVUEPIGUO TPOGONKNG.

Apketég ovvheTikég HEBoSOL TOaPay®YNG CLVOETIKOV EAACTIK®V amd GTUPOAIO Kol POVTUSEVIO

KaOdG Kol ToALUBVAEVIOV XPNGLOTO10VV TOV PLLIKO TOAVUEPIGUO.

Eledbepn pilo pe ™ vedtepn évvola, gival éva ATOpo 1 opudda atdpmv (avopyave 1 opyovikd
uoépa) mov eépetl €vo aocvlevkto (unpaired) nAextpovio. Yrmapyovv kot ot d1pileg émov ta 600

acvlevkta nAekTpovia Ppickovtal o€ Kamowo amdotoot Hetalld Toug aALd 6To 1010 HOPLO

Atopa 1 popla pe acvlevkto NAEKTPOVIO. OVOUALOVTOL TOPAUAYVNTIKE, VD OTov Ogv dlaféTovv
tétolo NAEKTPOVIa, Olapayvntikd. ‘Eva achlevkto nAekTpovio €xel tepAoTia EAEN OTO NAEKTPOVIN
YETOVIK®OV OTOU®MV [E OMOTEAEGHO TNV TPOKANCT YNUK®OV ovTdpdoewy petald atopmy 1 popiov,
KOTA TIG 0TO1eC EYovpe HeTaPopd nAekTpovimv. Tétoteg avidpacels ovopalovtot 0EE000voymyKeg
(redox), ex twv omoimv katd tnv o&eidmon &xovpe amdAEI NAEKTPOVIOY, EVED KOTA TNV OVOY®YN

EYOVUE OOKTNGN NAEKTPOVIDV altd £val ATOLLO.

‘Eva dtopo M popo pe éva 1 mepiocdtepa acHiELKTA NAEKTPOVIA Ko aveldptnn mopovsio

Aéyeton ghevBepn pilo Kol CUUUETEXEL TOAD EDKOAO GE OVTIOPACELS 0EEO0UVAYMYNG LLE YEITOVIKA

uoplo (Gilbert, 2000, Halliwell & Gutteridge, 1990). Katd 11 avtidpdoels owtég Oxl uovo
HETOPAALOVTOL OMUOVTIKA TO YEITOVIKA HOPLO. 0TOYOl, OAAQ pepikég @opés petafiBdlovion ta
acLCeVKTO NAEKTPOVIA OO GTOYO GE GTOYO, ONUIOVPYDVTAG £TCL pia 0e0TEPT, TPITN K.0.K. EAeVOEPN
pilo V7o popen aAvcdwtgc avtidpaong. (Halliwell & Gutteridge, 1990). H mold peydin promtikn
enidpaon TV ehevbépav pilov ogeileTon akpPdg 6TOV TOAAATANGIOGUO TV HETOPOADY TOL

TPOKAAOVVTOL OO TOPOUOIEG OAVCIOMTES AVTIOPACELS.

Ot ehevBepeg pileg amoteAoVV TPOIOGVTO TOV PLGIKOV KLTTOPIKOV HETABOAMGHOV Kol £XOVV SUTAO

POAO 0OV avaAoya LE TO PLOUO TaPAYWYNS TOLG WITOPEL va lvar eite evepyeTikéG gite emPAaPeic.

Ot mAéov onuavtikés ehevbepeg pileg eivor popraxd €idn pe kKEVIPO 10 0ELYOVO Kot HEPKEG
eopég to almto (Sengupta et al., 2004; Pani and Galeotti, 2010; AICR, 2007), to 8¢io (Battin et al.,
2009; Pani and Galeotti, 2010) /| tov avOpaka. To 510 T0 0EVYOVO TOL AVOTVEOLLE OTOTEAEL piol
erevBepn pila, apov mepiéyel 6v0 acvlevkta MAEKTPOVIO, TOL Ppickovtal ce dVO OLOPOPETIKA
Tpoylakd. H popen opmg avth tov Oz, mov Aéyetan 0&uydvo tpumhng katdotaong (triplet state) ko
ocvopuporiletan pe 302, dev eivan Wwitepa dpactikry. Opwg, eivar dvvaty n evepyomoinon tov
poptaxoV o&uydvov, pe amotérecpa ta 600 nAektpdvia vo Ppebodv oto 1010 Tpoylakd. H moAd
dpaoTik avty popen o&uydvov ovoudletar o&uydvo povig Kotdotoong (singlet state) kou

ocvopuporiletan pe *Oz. Av kot to o&uydvo povhg Katdotaorng oev amotedel elebBepn pila, T
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niektpdvia Tov Ppickovrol ce deyepuévn KOTAGTOON, ONAad” €ivar mOAD SpacTIKd Kot G €K
TOVTOL UMOPEl Vo TPOKAAEGOVY PAATTIKEG OVTIOPACELS TAPOUOLEG E AVTEG TV eAeVBEPpmV prldv

o&vydvou.

[Tapodpoo popio to omoio dev eivar erehBepn pila aAAd Tep1Exetl OpacTikd 0&VYOVO amOTEAET KO
10 vrepoeidlo tov vdpoydvov (Halliwell 2001). Xvvolkd, Olo To poplokd &€idn mov
neptlopfavovv o&uyovo, gite givar ehevBepec pileg eite Oy, ovopdlovtar dpactikd €idn o&vydovov
(AEO) (Cheeseman et al,1993; Gutteridge, 1995). Ta xvpiotepa AEO (Aqil et al., 2012; Vainio et
al., 1999; Weisburger, 2001; AICR, 2007) givou:

N pilo covmepo&erdiov (027),
n pilo vdpo&viiov (OH ),
n pilo vrepoéediov (ROOY),
10 Oy amANG KaTAoTAONG,

10 VIepo&eidto Tov vépoydvov (H,0,)

o gk~ w bdhE

Kol T0 vIoyAwprmoeg 0&EL (HOCI).

210 OpUCTIKA OVTA HOoploKd €101 copmeptiapfdverol exiong kot 1 OpacTIKy Hoper| aldtov, T0
povo&eido tov alwtov (NO), 1o omoio eivar erevBepn pila (pe tereioa cvuPoiileton  ehevbepn
pila, evad pe (-) ovppoirileton to apvntikd @optio g piloc kot pe R, éva dropo M pio opdoa

aTOL®V, KUPimG aAvcida atopmy dvBpaka).

Ewova 1. Apoaotikég popeéc o&vydvon

Ot evepyetikég Opdaoelc Tov AMO mapatnpodvior 6e yoapNAEG 1 UETPLEG GLYKEVIPMGELS KOl
APOPOVV GE PLUGIOAOYIKES JLOIKAGIEG OMWG GTNV KVTTOPIKN OmOKPIOT] OTO GTPES, GTN UETOYMYN
ONUOTOG, OTNV  KLTTOPIKY  OlPOpPOTOiNcY, OTN  UETAYPOPN Yovdimv, GTOV  KULTTOPIKO
TOALOTAQGIOGO, OTN  QAEYUOVY, OTNV OTOTTOGY, OTN QOYOKLTTAPMOON KLTTAPWOV TOL

0VOGOTIOUTIKOD KOl GTT] OTULATOdOTNON Yo TNV THEYN TOV CipLaTog.

Onwg cuvdyetol amd Tig avTdpAcELS TOVG, o1 eAeBepeg pileg Kot KVPIMG 01 TOAD dPACTIKES OGS 1
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pila vOpo&uAiov pmopovv va TpocsPdAilovy peEYAAN TOoKIAlo popimv OT®G Gakyopa, opvoiia,
Qoo@oMTidla kot YeviKd Amidwa, Baceig DNA kot opyavikd o&éa. Ot Aydtepo dpaoctikég erevbepeg
pileg UmOPOLV VO 0ONYNOOLV OTNV TAPOYWYN OPOUCTIKOTEP®V KOTUANYOVTOG TEAKE ©TO 1010
arotéheopa. H moapovoio acvulgvktov niektpoviov, mpocdidel otig AMO 1dwaitepn dpactikdtnta,
aeov umopovV eite vo ddocovv eite va AdPouv €va mAekTpOVio og/amd  GAAa  popuo,

CLUTEPLPEPOLEVES ETOL OC OVaY®YIKA 1) 0EedmTIKG péca. avtiotorya (Durackova, Z., et al., 2010).
1.2 XXHMATIZEMOX EAEYOEPQN PIZQN

O elevBepeg pileg pmopohv Vo GYNUOTICTOVV LE TOVE TOPOKATW TPOTOVG:

1. Andomaon evog nhektpoviov amd Eva popio 1 dropo: X — e + X'

2. Afym evog niektpoviov amd éva uopo i dropo: Y +e— Y

3. Opolvtikn oydon opotonolkov deopot: A:B — A"+ B’

Evo, pmopovv va avtidpdcovv pe popla 1 dropo pe tovg e€Ng tpdmovg;:

1. IlpocBetikd, dtav n erevbepn pila cvvoéetor pe Eva poplo 1 dropo (m.y. mpostnkn g pilog
OH’ 61 Bdon yovavivy tov DNA): X'+Y — [X-Y]®

2. Avoyoyikd, 6tav 1 eredBepn pila dpa ®G avaymYIKOS TapdyovTos, ToPaY®POVTAS TO AoVLEVKTO

™G NAEKTPOVIO G€ éva topo 1 dropo: X +Y — X+ Y™

3. Ofedmtikd, 6tav 1 eredbepn pila dpa G 0EEDMTIKOC TAPAYOVTAGS, OEYOUEVT] v NAEKTPOVIO

amd éva popo 1 dropo : X +Y — X + Y™

4. Apopetikd, 6tov 1 elevBepn pila amoond éva ATOUO LOPOYOVOL OO TOV AVOPUKIKO CKEAETO
QoG opyavikng éveoons. XopaktnpioTikd mopdostypo T€towg avtidpaocng eivat n TpocsPoirn tov
TAELPIK®OV 0AVGIdOV Mmapdv oféwv amd v elevbepn pila vopo&vAiov, pe v omoia apyilel
oEPa OVTIOPAGEDV TNG LITEPOLEIdMONG TV AMmdimVy, Tov givar 0 KOPOG UNYOVIcUOS TPOKANOTG

o&edwtikdv rapodv oe Broroyikég pepuPpaveg: CH + OH —  C + H,0

O ghevBepec pilec oTov AVOPOTIVO OPYOVIGHO UITOPOVV VO, GYNUOTIGTOVV TOGO £VOOYEVADG OGO
kot e€myevag. Evooyevac, oymuatilovial pécm Tmv gUOI0A0YIKOV HETAPOAMKOV dEPYACIOV, OO
ola o aepOPro KOTTOpO PECHD NG OpAcNS MOAADV eviOU®V Kol TOAAES POPEG MG ATOTEAEGLLOL

TaHOAOYIKOV KATAGTACE®Y TOV TEPIAAUPAVOLV TO TPADLA, TIG LOAVVOELS Kot dAAa. Ot Pacikdtepeg
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yéc ehevBépwv prlov elvar ot e€Nc:

Evlopikd ocvotpota 6mwg givar to kutoypopo P450, n o&ewdon tov NAD(P)H, n
Mmoo&uyovdaon, 1 kuklo&uyovdon kot 1 o&ewddon g Eavlivng amotehovv TIc Kuptdtepeg eVELUIKEG

mYEG mopoymyng eAevfEpmv prlav.

[6vta petddiov ta omoia amotedohv onuavTikovg evELIKOUS cupmapdyovtes. Znv eAevBepn
LOpON TOVG, TO 1OVTO OVTA UTopPovV, HEGH GE BLOAOYIKE GLUGTLOTA, VO TPOKAAEGOVY TN LETAPOPA

nAektpoviov ce gvmadn pakpopdplo 0TS o1 TPWTEIVES, Ta. Amidla kKot 1o DNA mpokad®dviag £Tot

BAGPEC.

Mépog g Aettovpyiog TOL OVOCOTOMTIKOD GLoTHHatoS. Optopéva amd To KOTTOPO TOL
oLOTHHOTOG VTV Tapdyovy erevBepeg pileg Yo va efovdetepmdoovy Pakthplo el0Poreis. Xe
TEPUTTMOOELS OV 1 Jwdkocion ot eivon ekt0¢ €AEYYOoL, OM®G GLUPOIvVEL PE TIC OVTOAVOGES
acBéveleg, nepkég erevBepeg pileg mov mapdyovion mpokaiovv PAAPeS ota 1010 pog o KOTTOPO

(Pani and Galeotti, 2010,Vainio et al., 1999).

dayoxvtrapa. Ta evepyomompévo, oVOETEPOPIAN KOl HOVOKDTTAPO TOPOVSIAlovy avénuévn

KATOVAA®GT 0ELYOVOL TOL GLVOOEVETAL OO TOPAYWYN LEYAA®Y TOCOTNTOV EAEVBEPOV PLLdV.

Mutoyovoplokd cvotnuo petaeopds miektpoviov. H oepd aAvcldwtdv avidpdcemyv Tng
OVOTTVELGTIKNG ALGIO0C £YEl WG OmOTEAECUO TNV Topay®yn erevBépmv pilov. H xvuptotepn mnyn
AMO (SpaoTtikég popeég 0&uyovov) otov avBpwmo gival n d1appor| vepyonotnuévon 0&uyovou omd
T LITOYOVIPLN, TO OO0 PUGIOAOYIKA ELLPOVILETOL MG EVOIAUEGO KATA T SLOPKELD TNG OEEIOMTIKNG

POGPOPLAIMONG KO 1] TEAMKN TOL TOYT £lvan 0 oynuotionds popiomv vepov (Valko, M., et al., 2007).
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Ewova 2. To DNA, ot mpoteivec kot ta Amidte amotehovy tovg atdyove tov AMO.

Emniong, vmdpyovv oapxetol eEmyevelg mopdyovieg ot omoiot cupfdilovv otn Ompuovpyia
elevbépov plldv, OTMOC TO OGLOTATIKA TOV KOTVIOUOTOS, N TEPPOAAOVTIKY] PUTOVOY, O
HETOPOMOUOG  GUYKEKPIUEVOV SOAVTOV, PUPUAK®V, TOPUCITOKTOVOV KoO®OG Kot 1 £ékbeon otnv

POOIEVEPYELO-OKTIVOBOALA.

Ewova 3. Tpomot oymuaticpod erevbépmv pilov

15

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 17:58:11 EEST - 54.158.56.96



1.3 OEEIAQTIKO XTPEX

O 6pog 0Ee10MTIKG 6TPES OpioTNKE Yot TPAOTN Popa T0 1985 w¢ «n dwTapayn TS WoppoTiog

TOV TPO-0EEWBMTIKAOV KO OVTIOEEIWTIKMV UNYOVIGU®V VIIEP TV TpOTOV» (Sies, H., et al., 1985).

ATd TIg avTidpdoel Tovg, ot ehevbepeg pileg Kot Kupimg ot mOAD dpaoctikés, dmwg N pila
VOPoELAIOL pmopovV Vo TPOGPailovy  peydAn mowiAio popiov Omwg cdkyapa, opvoia,
Qoo@oMmidla kot Yevika Amida, Baceig DNA kot opyavikd o&éa. Ot Mydtepo dpaotikég eErevbepeg
pilec pumopovV va 0ONYNCOLV GTNV TOPAYWOYN OPACTIKOTEPMY KOTOANYOVTOS TEAMKA ©TO {010
arotéleopa. evikdtepa, 1 datapoayn TG 100PPOTING TPO-0EEWMTIKMOV KOl OVTIOEEIOMTIKAOV TPOG
O0QeNOC TOV TPAOTOV, KOTaANyovtos o ofewwtikéc PAaPeg (oxidative damage), ovopdaleton
ofedwtikd otpeg (oxidative stress) (Sies et al., 1991). H vreprapaymyn tov ekedbbepov pildv mov
GUVETAYETOL OVTN 1] KATAGTACT), TOPATNPEITOL KOl KOTA TN UEWWUEVT] OPAOT] TOV AVTIOEEIOMTIKMV
UNYOVIGUAOV TOL 0PYAVICUOD, OTME TOL HUNYOVIGLOL TNG avYUEVNS Kol 0EE0mUEVIC YAOLTAOEOVNG
(GSH/GSSG). O1 emntdoelg Tov 0Ee0mTIKOD 0Tpeg e€apTdVTAL amd TV £KTAOT TOV UETAPOADY
avtov. To KOTTOPO €ivor IKOVO VO OVOKTHGEL TNV OPYIKT] TOV KATAGTACT] UETA OO TEPLOPIGLEVT
oEewwtikn PAAPN. ZoPapdtepeg daTapayss, ®GTOGO 00N YOUV 6TOV KLTTapkd Odvaro, ite pe

dladKacio TG ATOTTOONG, EITE LE AUECT) KVTTAPIKT VEKPOOT).

Ot dpaotikég popeés o&vydvouv (AMO), onwg n pilo vrepoéewdiov kar n pila vIpo&vAiov
umopotv vo, Tpokarécovy PAdPec oto mupnvikd, pitoyovoplakd DNA, kabng kot oto DNA tov
yhopomhactdv. Ot PAdPec pmopel va eivor eykoméc ot pion éako tov DNA (DNA nicks) 7
onacipato Kot otig ovo aivoidec tov (DNA fragments), kaBdg emiong Ko mTANO®po yNUIKOV
TPOTOTOMCEWV OTIS Pdoelg movpivig [y mapdoetypo 1 8-vopdév-yovavivny (8-OH-guanine)] xo
mopyuudivng [y mapdderyua 1 5-v3po&u-6-vdpobuvuivn  (5-hydroxy-6-hydrothymine)].
EvoAloktikd, n mposfoin tov npoteiviv tov DNA and erehBepeg pileg pumopel va odnynoet o
oYNUATIGUO  OHOOTOMK®V  evioemv DNA-npoteivov (DNA-protein cross-links), onmg 7y
nopddetypo HeTaEL OBupiving kor tupooivng, eved M vmepudodng axtvoPorion (UV) umopetl va
TPOKOAEGEL OUOIOTOAKY] OEGUEVON KOl OUEPIOUO HETAED yeltovik®v mupyudvev (pyrimidine
dimers). Apeco emaxdérovbo g PAEPNG tov DNA eivor 1 petoddaliyéveon mov pe T GEPa TG

odnyel og SuGAEITOLPYIRL TOV KVTTAPOL KO KOAPKIVOYEVEDT).

¢ avtifeon pe 011 cvpPaivel 6to DNA, 0 oynuatiopodg vepoeldiny gite GTOV TENTIOKO KOPUO
elte oTig TMAEVPIKEG AAVGIOEG OPIoUEVOV aUVOEEDMY amoTeLEl Evay HOVO amd TOVG TOAAOVG TUTTOVG
o&eoTikav Brafodv mov &xovv tapatnpndel otig tpmteives. Tlap’ Ao avtd, o 6pog vIepoeidmwon
TPOTEVAOV £€xel TPOCAAPel o gupvTeP €vvolo Kot ONAMVEL OAO T €01 OUOOTOAMK®OV
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http://el.wikipedia.org/w/index.php?title=Γλουταθειόνης&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=Απόπτωσης&action=edit&redlink=1

TPOTOTOMGEMY TOV TPOKAAOVVTOL OTIG TPOTEIVEG amd Ta dtdpopa €idn AMO (OHe, ONOO’, HCIO,
'0,) § @k mopampoidvTa Tov 0EEdMTIOD oTpeES (M. Omd TPOTOVTA TG VIEPOLEIB®OONG TMV
Mmdiov, 6nwg ot addeioeg MDA kot HNE). Ot ynukég petafoléc mov emépyovtal 6Tl TPOTEIVEG
®G GLVETELN TOV 0EEOMTIKOD GTPEG MOIKIAOVY avaAoYa e TO TPOSPUAAOUEVO GE KAOE TepimTmon

apvo&H aALG Ko To €160¢ TOL dpacTIKOL Hopiov mov empépet T PAaPn (Stadtman, 2006).

XOpoKINPIOTIKA, TPOTEIVEG TOL TEPLEYOLY auvo&Eén OTm¢ pebetovivn, KuoTeiv, TpLTTOPAVT,
TUPOGIVY, PAVLAOACVIVI KOt 1GTIOIV avTIOpOVV o eVKoAN e eAevbepeg pileg pe amotélecpa

uetaPfoin e doung tovg kat g Asttovpyiag tovg (Liras et al, 1977).

OCzidoom Betoiwdy oudoay
Eymueriopud; mpatsivicdy kupfovoliay
Tymuemnouds srropootvay, yhaptiaoT, vitposuiino, dpolviina

Tpomonotn@eLs TC TPUToGC

Yapo(umepd )to mopdyarye GASQUTKGY autvoEav

Dymuenioudc yAopoptvay, ofstbotu arapivam

Mapetarpongs apvoCéov (1.y. His oz Asn, Pro oz OH-Pro)
Ipoafiriim mpoidviay vrepoteiboams Mmbiay (MDA, HNE)
TTpoubij wpoidviwy olgibwury (. p-hydioxyphenylacelaldehyde)
Avidpdoztc yhuxinomg ko yaukoZabioom: ( 1.y, Malard browning)
Cross-links, guumioxomoinom, dudomoom Tenmdway deopdy

[Mivakog 1: Tevikol TOTO1 0EEWOMTIKNG TPOTOTOINGNG TPMOTEIVMV.
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et

Meimom 1 cdEnomn eviopshc SpusTo T oS

Amndisio Asttovprikotnros (my. fibrinogen/fibrin clotting)
AmdAsin svepyOTH TS oveoTolfn TpeTsnoy (Ty. a-1-antitrypsin, a-2-macroglobulin)

:..l.il !:J

-

Fupmhowomoinon (. IgG, LDL, a-synuclein, amyloid protein, prion protein)
Avinpém (. Tov TpETeivikoD petaypaouot pubuotr IRP-2) 1 pswwuévn svoctncio
GE TPGTEGADOT]

L

M QUGLoA0YIRT TPOGATYT) 0VTLEY wTd T s0TTepd (my. LDL)
Tpomomompuév petaypogt vovidioy (. SoxR, IkB)

w| o

Avinpém ovocsoyovikdmro (y. ovalbumin, HNE- 1) acrolemn-LDL)

[Mivakog 2: Bloynuikég cuvéneleg 0EE0MTIKAG TPOTOTOINGNG TPWTEIVMV.

O tep1o60TEPEG 0EEDMTIKES EMOPACELS 0ONYOVV GTN SVGAEITOVPYIL TOAADV TPOTEIVAV, 1| OTOi0L
umopel va opeihetor oe avt TV Queon petafoin/ailayn apwvotémv mov Ppiokovtol oe o
AETOVPYIKTY TTEPLOYN Y10, TV TPWTEIVN N o€ puepikn anodiataén g (Ewova 4 ). Av ot mpoteiveg
dev amodounBovv eykaipmg o€ aLTO TO GTAO10, TEIVOLV VO, ONLLIOVPYOVV GUCCMUATMIATO TO. OTTO1N

paxporpodBeopo  oynuatiCovv opoomolkég evooelg (cross links) peta&d Tovg Kol pe N

OLGOMPEVGN TOVE, WITOPOVV VO 00N YHOOLV aKOMe. Kot oTov Kuttaptko Odvaro (Jung et al., 2007).

Eucova 4. O&edmtikd oTpéc

Ocov apopd ta Ao, €xel Ppebel g vag and Toug KOPLOVS GTOYOVG TV EAELOEPOV PidV Kot
romov  Apactikov Mopeav O&vuyovov (AMO) mov oynuatifovior oto kOttapo etvor m
QPOCEOMTIOIKY SMAOGTORAS0 TNG KLTTOPOTANCUATIKNG KOl TOV EVOOKVLTTAPIOV UEUPpavdv. g

YVOGTOV, T0 VOPOPOPO TUNUA TV HEUPPAVIKOV pocPoMmdiny anotedeitanr and Mmapd oféa pe
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pokpteg (14-24 dropa C), arelpatikés vopoyovavadpokikég oAvcideg, £va HeYOAo TOGOGTO TMV
omoiwv £yel évav 1M TEPLGGOTEPOVG OWAOVG OeoUOVC oe cis Odtasn (pLovookdpeota Kot
TOAVOKOPESTA Amapd o0& avtiotolymg). Oco avédvetar o aplBudg TV SIMADV deoU®V TNG
OAELPATIKNAG OAVGId0GC TOCO pewmveTal To onueio TENG tov avtiotoyov Amapov o&éog. 'Etot, ta
noAvakopeota Amapd oféa (polyunsaturated fatty acids, PUFAs) cuvelocpépouv onpavtikd ot
PELGTOTNTA TOV HEUPPAVAV, 1 omola gival dppnKTo GVVLPACHEVN HE OAEG 0XEOOV TIG PLOAOYIKES
tovg Aettovpyieg. Tnv 10w otrypn opwe, ta PUFAs eivon dwitepa emppenn) oty ofedmtikn
npocPoln amd daeopa €idn AMO, pe v omoia Eexkva o aAAniovyio avTidpacewy eLeLOEpwV
POV PE KATOOTPOPIKO OTOTEAEGLLOTO Y10, TH SOUIKT KO AEITOVPYIKT OKEPULOTNTO TOV HEUPPAVOV
Yoot og vrepoteidwon Mmwdiwv. H vrepoleidwon tov Amdiov amotedel, av Oyt v mo
ONUOVTIKY, TOVAQYIOTOV TNV 7O MHEAETNUEVY] €KONAMOTN TOL OELEWMTIKOD OTPEC KOl TOV
aAANAemdpacemv eAevBépwv pilomv ota kuttapa. Ilepriapfdavel To otdoo Evapéng (initiation) Kot
10 674810 S13d00m¢ (propagation stage). H cuving toym g pilac dvOpoka mov oynuotiCetan (RY)
elvatl va cuvovaotel pe Eva popo Oy pe emaxdiovdn mapoaywyn vrepoSuikng pilag, pe Pdon v

avtiopaon:
R+ 0, — ROO’

H gheBepn vrepo&uin pila etvor ToAD OpacTIKn Kot WTOPEL V. ATOGTAGEL £Va. ATOLO VOIPOYOVOL

amd kdmoto yertovikd popo PUFA, petatpendpevn oto avtictoryo vopovmepoteidio (ROOH) :
ROO"+ —-CH,— — ROOH + —CH —

H avtidpaon avtn €yl og amotédecua 10 oynUatiopd pag véag erevbepng pifoag dvOpoaka, n omoia
umopel va avtidopdoet pe Oz Kot va dMGeL ek VEOL vtepoEuAKN pila, Tov pe T oepd TG umopel va
OmOGTAGEL VoL VOPOYOVO amd dAro popo PUFA, cuveyilovtog €161 v aAvcida avTdpacemy mov

Eexivnoe and v mpocPoin evoc apyikov popiov PUFA amd OH'.

H éx0eom tov Mmdwov vrepoéediov o 1w0vta Fe 11 Cu tov pepfpavikod nepipdirovtog pmopet vo
TPOKOAEGEL TNV AMOKOOOUNGT TOVG G€ pio TANBdpa mpoidvimv, o, omoio Bewpodvtal w¢ TEMKA
npoidvta g vrepoteidmong twv Mmdinv. Meta&d avtdv mephappdvovtor emoleidia, KopesuEveg
aAdeDOES (T.y. €EOVAAN), axkdpesTEG OAOEDOES aAKkeVAAES, (T.y. 4-vdpo&uvovevain | HNE), ketdveg
(Bovtavédveg, mevtavoveg K.o.), vOpoyovavOpaxes (mevtdvio, aBdvio, aBvAévio), HAAOVIKY
ddebon (MDA) kot iwoompootdvec. [ToAld amd avtd o Tpoidvta N peTafoAkd mapdywyd TOvg
etvar e€opetikd To&kd ko gvBivovtor Yoo PEYAAO HEPOS TV PLOQLGIKAOV Kol Bloynuik®v

JTOPOY®V OV ETOVTOL TNG VIEPOEEIdMONG TV MTdimv
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Ewova 5. Ot ehevbepeg pilec  GLUUETEXOVV GE OPKETA GNUOTOSOTIKA LOVOTATIO, TOGO EVOOKLTTOPIKEL
660 Kot drkvttapikd (Sen et al., 1996; Rimbach et al., 1999; Reid, 2001; Sen, 2001; Linnane et al.,
2002). Tw mopddetypo, €yovv Tn SvVATOTNTO TPOTONOINONG TNG OPACTIKOTNTAS TPOTEIVOV
TPOKOAMVTAG TO GYNUATICUO SIGOVAPIIIKAV deoudv. Ot Tpwteiveg 1oyl TV ROS avikovv o moAAEG

Katnyopieg 0mmwg powceatdoss, MAP kwvaces, petaypagikol mapdyovteg 1 LeBvAAGES 1IGTOVOV.

1.3.1 OEe10mTIKO oTPES KO draTaPUyES TNG VYELG

To ofedmtikd otpeg oLUPETEXEL G TOAAEC TOOOAOYIKEG KATOOTAGES Om®g elval 1
abnpookAbpuvorn, vevpoekpuAoTikéG acbéveleg ommc Parkinson kot Alzheimer, o kapkivog kot n

dwadikacio e ynpavong (Vera, D., et al., 2013).

[T ovykekpéva n mepicoein erevBépov plldv umopel va odnynoel oe aAloimon Twv
KUTTOPIKOV HeUPpovdv  (O1KOT NG OKVLTTOPIKNG EMKOWVOVING), TOV VOUKAEIK®OV 0EEMV
(avEnpévog kivduvog KOPKIVOYEVESTG), TV Toyovopimv (amocVlevén evepyELOKTg TOPAY®YNS)
Kot Tov tpoteivav. Ot acBéveleg ot omoieg cuvodovion pe PAdPeg Adym erevBépav pllov eivon
KOPOKES TOONGELS, VEVPOAOYIKES TAONGCELS, OVOTVELCTIKA TPOPANUOTO, OEPUOTIKEG TOONCELS,
TePPUALOVTIKY] gvaucOnGio, QEAEYLOVAOONG 00BEVEIL TOL EVIEPOL, YPOVIO GUVOPOUO KOTWGONG

kobwc ko AIDS 1 mopeppepeic acOéveieg (Poljsak, B., et al., 2011).
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1.3.2 O&e10mTIKO oTPES KO draTapayl] TNG VYELNS TOV (O®V

Apketég pehéteg £xouv 0eilel 0TL 6Ta KTNVOTPOPIKA (Dol TO 0EEBWTIKG OTPEG EUMAEKETAL OE pia
oelpd and maboloykég kotaoTdoel (onymn, HaoTiTdo, eviepitidoa, mvevpovia, TaONCES TV
apOpOCE®V, PAEYHOVN TNG AVOTVEVCTIKNG 0000) GTIC OTOIEG CLUTEPIAAUPAVOVTOL KOl KOTAGTAGELS
nov oyetifovion dueca pe ) {own mopaymyn kot v evimia (Lykkesfeldt and Svendsen 2007).
INa Tapdderypa, kowég acbéveleg 6Omws, mvevpovia (Lauritzen et al., 2003), eviepitda (Miller et al.,
1993), mopetdg (Kataria 2012b), onyn otovg yoipovg (Basu and Eriksson 2001) wou
VROTPOTIALOVGO ATOPPOEN KO PAEYUOVT TNG OVATVELGTIKNG 000V ota dAoya (Deaton et al., 2004a,
2005), mpokaAovvTol amd OTOPAYES TNG AVTIOEEWMTIKNG OpotdoTacNg TV (bov. EmumAéoyv, &xet
Bpebei 6T paotitida (Weiss et al., 2004), mavoin (Peste des petits ruminants) (PPR) (Kataria A. K
2012a), mvevpovio (Wessely-Szponder et al.,, 2004) xot poivveelg amd mapdoita (Celi 2010)
TPOKOAOVVTOL GTO UNPUKOCTIKA AOY® OEEWMTIKOD OTPEC, VM TOAAEG €pevveg  £0€1EaV OTL M
YOPNYNON AVTIOEEDMTIKOV UTOPEl Vo TPooTatedoel To (da amd TETOEG AoHEVELEG 1) VO LEUDOEL TOL

KAMvikd cvopmtopotd tovg ( Hogan et al., 1992; Deaton et al., 2004b).

‘Etol, Oewpeitor 6tL 1) yopnynon avToEEOMTIKOV UMOPElL VO OMOTEAEGEL U0 EVOALOKTIKY KO
YOUNAOV  KOOTOLG TOopPEUPAOCT) YL TNV OVIUETOTION TOOOAOYIKOV  KOTOOTAGE®MY  TMV
KINVOTPOPIK®V (dov otlg omoleg eumiéketar to ofewdwtikd otpeg (Lykkesfeldt and Svendsen
2007). Emionc, mpooceoteg peréteg (Jain and Flora 2012; Chan et al., 2013) é6eiéov 011 to. TOAD
veapd (Do AOym Topaydviov oTpeg (OTPEG AMOYUAOKTIGHOD) £XOVV UEWMUEVOVS OVTIOEEIOWTIKOVG
UNYOVIGHOVG GE GUYKPIOT UE TO EVAAIKO GTOHO KOl €Tl OTO. VEUPA GTOMO £ivol okOpo o

amoPaiTNTI M YOPNYNOT AVIIOEEIDMTIKAOV Y10 TPOOTUGIN 0md acéveles.

SOoupova  pe  peAéteg mov  mpayuotomomdnkav oto Epyacmpio duvcoroyiog Zokdv
Opyavicuwv, ypnoipomomdnkay TANPOS EUTAOVTICUEVO GE TOALPAIVOLEC ekyVAoUO amd Yypd
Anopinta Eraotpifeiov (YAE) og (0OTpo@éc Y KOTOTOLAO KOl TPOEKLWYOV ONUAVTIKGA
OOTEAEGLLOTO Y10 TNV AVTIOEEWMTIKT TOLG Opdon. Ta amoteléopata TpoAbay and HETPNOELS TOV
akérovBov deiktdv o&ewwmtikod otpec: avnypévn yAiovtabewovn (GSH), dpactikdtmra g
katardong (CAT), ok avto&ewmtikn woavotnta (TAC - Total antioxidant capacity), ovcieg mov
avtwpovv pe BeoPapPrrovpicd o&d (TBARS- Thiobarbituric acid reactive substances) Kot

npoteivikd KapBovota (PC).

ZuyKekpyéva, 0GoV apopd 6Te KOTOTOVAN KPEATOTOPAYMYNS TOCO GTO aipo OGO Kol GTOVG
10100G (Mvuikdg, Hratueog, Kapduokog) dwmotddnke, 0Tt 11 opdda mov Adpfdvave 10 TANP®G
EUTAOVTICUEVO GE ToAVQOVOLeG ekyvloupa amd YAE, mapovcioace avénuéveg tég g TAC
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(aipo:15%, wtovg: 14,8-19,2%), GTATIOTIKA CNUOVTIKES HEIWUEVEG CLUYKEVIPMGELS OTNV 0EEI0MON
TV Mmdiov (aipa: 54%, 16t0o0e: 50,7% otov pikd), tov tpoteivov (aipa: 43%, 1otobds: 58,6%
oTOV NTOTIKO), OAAG Kot avEnpévn dpactikdtnta G Katordong (aipa: 58%, 16tovc: 23% nmotkd)
o€ OY£0M LE TA KOTOTOVAN TNG OpAdag EAEYYOL Tov AduPavay kowd citnpécto. Avtifeta, ot TIHég
¢ GSH oto aipo Mrav avénpéves oty opdda mov AdpPave {wotpoepn pe YAE mepimov oto
TETPOTAGGI0 ad TV opdda eréyyov (amd 1,1 oe 4 pumol/gr apoceaipivig), v GTOVG 1GTOVG I
GSH, ®¢ evdoyevég avToEEIOMTIKO, EUPAVICE TIG LEYOADTEPES TIUEG TNG OTNV OHAdN EAEYYOL KATL
TO 07010 EPUNVEVETOL MG ATOKPLICT] TOV OPYAVIGHOV 6T, EEMYEVT aVTIOEEOMTIKA TTOV Y0P Yo HVTO

LE TO GLTNPESIO0 TOV OVTIOEEWOTIK®V EVEOUMV.

Apa amodelyOnke 6TL M YopNYNON TOAVPOIVOAMKOD GITNPEGIOV EUTAOVTIGUEVOD UE EKYOAICLLOL
YAE avédvel v avtioEE0®TIKT Gpuva Tov 0pyovicpov ot Kotomovia. Eniong katd v dibpreia
TOV TEPAPATOV Tpaypatoromdnkay HETPNGES TS Nuepnoog avénong Pdpovg kot amodeiydnke
01t Ta YAE BeAtidvouvv v mpooAnyn TPOoPNG Kol KOTA CUVETELN TNV UETUTPOTN TNG TPOPNS GE
ocouatikd Papoc. Me dedopévo Aowmdv o 0o avapépdnkav mapamive, Besmpeitor Wdwaitepa
ONUOVTIKN 1] CUUPOAT TV AVTIOEEIOMTIKAOV 0VGLOV 6TV €u{®ia TOV (OIKOV OPYOVIGLOV GE OAN TO
otdo Tov KOKAOL (NG TOovg Kot givor Wwitepng onuaciog 1 dnuovpyio PloAetltovpyikmdV
{woTPoP®V Kol 1 EIGAYMYN TOVS GTNV KOONUEPVI] S10TPOPT], EOIKOTEPU GTO TPATA CTAOIN UETA
™V YéVWNGo1 TOug OOV 1 QULGIKN GULVO TOL OPYOVIGHOD OEV EMOPKEL Y Vo SlaTnpnoEl TV

16oppomia HeTa&h TOL 0EEWOMTIKOV GTPEG KO TWV AVTIOEEWOMTIKMV UNYOVIGUAOV.

‘Etot, omv mapovoa perétn Ba eheyyBel av moALQoVOAMKO EKYOMOUO OTEUPOADV pmopel va
ypnoorombet  yu v onpovpyia Proiertovpyik®dv {MOTPOPOV e GKOTO TNV TPOCTAGIN TMV
LoV amd 10 0EEOMTIKO OTPEG AL KOt T YeEVIKOTEPN Pertivon g evlwiog Tovg Kot TRV avénon
NG TOPAYOYIKOTNTAS TOVS, ALEAVOVTOG TNV OVTIOEEWOMTIKT ALLVO TOV OPYOVIGLOD GTO. KOTOTOLAN

OTMOC £YVE UE TNV YOPTYNOT TOAVPOVOAMKOD GITNPECTIOL EUTAOVTIGHEVODL e ekyOAMoua YAE.

EmumAéov, ta otépeuia mov Bo ypnoipomomBovv yio TNV Topaymyr] avtdv TV {OoTpoQndv
TapAyovTol ¢ LTOTPOidVTO Katd TN ddkacio g enelepyasiog tng otvomoinong to omoia eivat
wWwitepa pumoydva AGY® TNG VYNANG TEPLEKTIKOTNTAG TOVG GE OPYOVIKEG EVAGELS Kol M

avelédeyKtn andppyn Tovg TPokoAel TEPPAALOVTOAOYIKE TPOPA LT

AVTI0EEIBMTIKEG 0VGIEC OTMOC 01 PUVTIKEG TOAVPAVOAES TTOV EUTEPLEYOVTOL GTO GTEUPVAO KO GTO.
Yypd Amopfinta EAlaotpieiov (YAE), amoteloOv amodederypéva onuavtikd Plodpactikd
OLOTATIKA e aVTIOEEWMTIKEG W10TNTES KAOMOG eUmodilovy TV cuoodpevoT| TV eAedBepwv pildv,
OV UopoVV va 0dNyNcovv 6g 0&edmTiky PAAPN TV Plodoyikdv pokpopopiov, eved coppdilovv
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ONUOVTIKA otV  avto&edoTiky auove tov  (oKov opyavicpudv ovédvovtag to  enimeda
avTIOEEWVOTIKAOV  gvdoyevav popiov kot evldpov omwg g yAovtabewovng (GSH) kot tng

kataldong (CAT), evioydovtog £T61 TO AVOGOTOMTIKO TOVG GUGTN LA,

YuyKeKPUEVO, ECONTIOG TV EVEPYETIKMV O10TNTMOV TMOV EKYVAICUATOV TOV CTEUPOLA®V OO Kot
LEYOAVTEPO EPEVVNTIKO EVIIPEPOV EYEL OTPAPEL TPOS AVTA, KVPI®G AOY® NG avTIOEEOMTIKNG
dphong mov mapovcsralovy, 1 omoio PacileTon 6T CNUOVTIKA VYNAN TEPLEKTIKOTNTA TOLG CE
moAv@ovorec. ‘Epeuveg yia v avaKTnoT ToAVQOIVOA®V amd To VTOTPOIGVTO TG OVOTOUAG EYOLV
Kuplmg emkevipmbel oto GTEUPLAN TOV KOKKIVOV GTOQLAM®V, To omoio yapoaktnpilovtal amod
OYETIKA LYNAN TEPLEKTIKOTNTA 08 PovoAlkéG evooelg (Ju and Howard, 2005; Kammerer et al.,
2005; Spingo et al, 2007). Ta otépueuAa to omoiot AmOTEAOVVTOL OO TO GTEPEN WEPN TOL
OTOPLAIOD, ONAON TOVG BOGTPLYOVS, TOLG PAOI0VC, KOl Ta. KOVKOLTGwo (Yiyapta), eival  @ULTIKNY
Bopalo mov mpoxkvTTEL KATA TN ddKacior 0vomoinong, HETE amd TNV MECT TV GTUPLAIOV Y10
™V TopoAafr] Tov HOVGTOL Ko vl TO KOPLO amd Amoyn 0YKOV Kot amopévouoas a&iog VTOTPoioV

NG OoTmOotinG.

Emniéov, peréteg mov mpaypoatomomdnkav oto Epyactpio dvcsroroyiog Zowkdv Opyavicpomv
0€ KLTTOPOKOAMEPYEIEG €0€1E0V OTL EKYOMOUO OTEUPOLA®Y, TAOVGLO GE TOAVPUIVOAES, EVIOYVEL
TOVG  EVOOKVLTTAPIOVS  OVTIOEEIOMTIKOVS  UNYOVIGHOVE, Om®wg  ovENnon TV EMMEOOV  TNG
yhovtafeovng (GSH), emdpovroc otnv ofewdooavoymyilkn KoTtdoToon ToV KLTTAp®V, VO
TPooPéPEL  TpooTacics vrwd v mapovoia tov  ofewwtikov  mapdyovio t-BHP - (Tert-

butylhydroperoxide) (Goutzourelas et al., 2014).

1.4 IOAY®AINOAEX

Ot ToAv@avoreg eivar YMUKES EVOGELS TOV OTOTEAOVVTOL KLUPLMG 0md PUOIKEG CALG emiong Kot
oLVOETIKEG 1] MUWOVVOETIKEG, OpyavIKES YMUIKES ovoieg, ot omoieg yopaktnpilovior amd Tnv

TOPOLGIO LEYAA®Y TOAAATAAGI®V OOUKAOV HoVAd®V TG GovOoAng (Quideau, S., et al., 2011).

Bpiokovtot 6ta utd kot ota TpOQLA, TO TPOGTATEVOLV 0md eEMTEPIKOVS TAPAYOVTEG OGS M
VIEPLOONG aKTVOPOAlD Kot Ol WKPOPLoKES EIGPOAES, €VIGYDOVTOG TN QULGIKN TOVG GULVE. XTO.
TPOPULO, 01 TOAVPAIVOAEG LTOPOVV VL GUUPAALOVY GTNV TTIKPY| YEVOT|, GTLPOTNTO, GTO YPDOUA, GTY|
yebon, oty ooun kot oty o&ewotiky otafepodta. H wOpla mmyn yio 1o TOALQOVOAKA
avTIOEEWOTIKG glval 1 O10TPOPY], LG KOl 01 TOAVQAVOAES PpicKovial G TOKIALEG TPOPIL®V OV
nePEYovV putobpentikd cvotatikd. To mepiocdTEpa OoTPLa, PPOVTA (0TS UNAa, HoVPaO, TETOVL,
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Kkepdota, Pakkivia, otaeOAL, ayAdold, dapdoknva, Patdpovpa, Kot ePAovAES), Kot Aayovikd (6mmg
UmpOKoAO, AQyavo, GEAVO, KPEUUVOOL Kol HOIVTOVOC) eival TAOVOIL G TOALQAIVOAMKE
avto&edotikd. To kOKKvo kpaci, 1 COKOAdTA, TO TPAGIVO TGAl, TO €AadAado, M YOpn TNg
pnéMocog eivarl evoAlokTIKEG TNYEG. X1adeg eivarl o avToEEdMTIKG Kot KaBéva amd avtd £xel

PO PETIKES WO1OTNTES. Alay®pilovTol COUPEOVO e TN ¥NIIKT TOVG SOUN O HEYAAEG OUADEC.

‘Eva @AAo omovdaio Opmg onueio mov mpémel vo emionuaviel, gival To¢ o1 TOAVQUIVOLEG
ATOTEAOVV  OPKETEG POPEG TV KVPLOL PLTOAVTIKT TOPAUETPO SAPOP®V amoPAT@V and Propnyovieg
popipwv (my. owomoieio, eloovpyein «Am) n  omoie €vBdveTol YO  ONUAVTIKOTOTES
TePPAAAOVTIKEG EMMTAOGELS . Apa, €6V TPoKVYOLV HEBOOOL ATOUOVOONG TOV TOAVPOIVOADY ATO
T£T010V €100V¢ amoPAnTa, Oa pmopovcav va ypNoomTonBovv Yo TaPAdELY Lo TNV EVOIPOOTN Yid
owKOTpoPa (o Kot otV LVOpoAimavon. Eved amd v AN TAgvupd, o1 OTOHOVOUEVES TOAVPUIVOAES
Oa umopovcav va ypnoiporomBodyv yo T dnuovpyio Tpoidvtwv pe avénuévn mpootiBépnevn adia

Ommw¢ {OOTPOPMOV LE AVTIOEEIOMTIKN dpdio.

1.4.1 Xnpkn dopn KoL opaodeg

>t oebvn PProypagio £xel EMKPATAGEL LE TOV OPO TOAVPUIVOAEG VO EVVOEITOL L LEYAAN
ouddn EVOGEMV UE Eva 1) TEPIOCOTEPA LOPOELALL. ATEVOEING CLVIESEUEVA GE EVAV 1) TEPICCOTEPOVC
apouaTIKovS daktvAiove. Emiong, ot molvpoatvolec eivar gite amAd popla OT®MG To PUIVOAKE 0EEa,
elte VYNAG TOAVUEPIOUEVEG EVGELS OTMG O1 TAVVIVEG. ZVVOVTOVTOL KUPIWG 6T GLLEVLYUEVT] TOVG
popon, eite pebviopéveg gite og yivkolitec. To voatavOpakikd tunpo pmopel va givor glte
povocakyapitng, ite doakyopitne | akduo kot oAyyocakyapitng. O mo Kovdg EKTPOCOTOS TOV
caKyapwv gtvar 1 YAvkoln av kol amavtovtol eniong yohaktoln, papuvoln, EoAoln kot apafvoln.
Ot molvgoavoreg pmopovv eniong va eivar evopéveg pe kapPouikd kot opyovikd o&éa, apives kot
Mmidia (Bravo, L., et al., 1998). Ot noAvgoavoreg yopilovian otig €€Nc Kotnyopiec avaloyo pe v
ANUIKT TOVG SOUN:

®dLoPovoedr). Amotelobv TN HEYOAVTEPN LWOOUAdA TV TOAVPAIVOADV Kot gival laitepa
EVEPYETIKA Yo TNV VYElD AOYy® TV avTEEWOTIKOV TOVS WO0THTOV, TNG OpACNG TOVS GTNV
KOTOMOAEUNOT] TOV PAEYLOVAV OAAL KOl TNG QVTIKAPKIVIKNG Tovg Opdone. [Hapadeiypota tpopmv

OV TEPLEYOVV PAAPOVOELIN EIvOL TO TGAL, O KOPES, TO KOKKIVO AGYavO, TO EAAIOAND0 Kot GAAQL.

Gowvolkd  o&éa. Tlapéyovv avénpéves ovTOEEOOTIKEG, OVIYWKPOPLOKES, OovTUKES Kol

AVTIKOPKIVIKEG 1010TNTeC. Mia datpoen mAovolo 6€ GPovTA Kol ACYOVIKG OMKNG OAEONG LOG

napéyel enapkels mocdtnTeg and eawvolkd o&éa. Iapadelypota Tpoe®V TOV TEPEYOVLV POUVOAIK
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o&éa etvat Ta pNAal, TO KEPAGLOL, TO AKTIVIOL0, 01 PPAOVAES, TAL KPEUUDOLD, TO TGAL Kot GAAQL.

AvBoxvavivec. Etvatl avtio&edmTtikéc ovsieg Tov Log mapEYouy TPOcTAGio amd TIC PAEYUOVEG, TOV
KOPKIVO Kot TIg KOPOAYYEWOKEG VOOOUG. TNV 0LGio TPOKELTAL YOl TI XPWOTIKEG OV divovv TO
AOUTPO KOKKIVO, UTAE KO LOP ¥pOUe 6TA pOdLO, GTO GTAPVALN, GTO KOKKIVO KPEUUDOLM, OTO LITAE

povpa Kot GAAL.

ZtiAfévia. Me v o didonun omd avtd TV pecPepatporn, eival 1oYLPEG aVTIOEEIOMTIKES 0VGiEg
LE OVTIPAEYUOVAOIN dpdon, dpdon katd tov Alzheimer, TV Kapdloyyelokdv VOGOV Kot Wdwitepa
™G afnNPopAT®oNS, TOv KOPKIivOLu Kol Tov cakyap®oovg oaPntrn. Bpiokovror ota povpa, ot

QAOVON TOV GTOPLAMV 1HTEPA TOV KOKKIVOV, GTO KPOUGT KOl G& AAAEG PLTIKES TPOPES.

Aryvaveg. Ot Ayvaveg stvar ynuikég evmoelg mov Ppickoviol 6to uTd, 1010HTEPO 6TO AVAPOGTOPO.
To Avapt etvar éva UTO pe EVIVTOGIOKA PP AovAovO10 oL givar evonuukd otn Meodyeglo kot tnv

Ivdia. O Ayvéaveg éxovv ypnoipomonbei ota LTIKA Papuaka Yo oAlovg oidveg (Naghma, K., et
al., 2007).

Ewova 6. Xnuikéc dopég moAveoavormv

To péyebog OA®V AVTAOV TOV TOAVEUVOL®V TOKIAEL amd HKpd popla (OT®mG M PAvOAn), €M

noAvpePN (0TS 01 Tavviveg) peydiov popakod Bapovc.
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1.4.2 ®vororhoyIkéEG Opaoers

Ot molvgovoreg mailovy onpavtikdé poOAO Kol 6To QLTE KOOMG UTOPEl Vo €YOVV OPKETEG
EMNTOCEIS GTOVS PUTIKOVG 16TOVE OT®G £IvVOL 1 KOTAGTOAN OLENTIKGOV OPHOVAV, 1 TPOGTACIN OTd
mv UV aktivoforio, 1 wposOnKn ypdHatog, 1 TpOANyN WKPOROKOV LOADVGE®V KOl 1| GUUUETOYY|
oe dadkaoieg avantuéng (Huber., B., et al., 2003), sivar vrevbuveg emiong yuoo T0 QOTEWVO YPOLLOL
TOV PpovTOV Kot Tov Aayovikov (Manach C. et al. 2004), coppdAilovtog €tol Gt YoviLoToinom
TOV QUTOV TPOCEAKVOVTAG TO. EVTOMO EMIKOVIOOTEG KOL GTN O106TOPE TOV GIEPUATOV UETE TNV
KOTOVAA®GT TOV KOPTOV ard to (oo. Emumiéov, Aettovpyoviv o¢ avaotoAelg eviOpwV, o ymAMKEG
EVOGELS 0ECUEVOVTOG WETOAAN 7OV €ivol TOEIKA Yoo To QLTE KOl G PLOUGTEG TNG EKPPACTG
YOVIOIOV VA EUTAEKOVTOL OTIC OLOOIKAGIES TNG LOPPOYEVESNC, TOV KABOPIGLOV TOL GVAOL Kol TNG
pwtoovvieong (Manach et.al., 2004; Di Carlo et.al., 1999; Harborne 1986) EmutAéov, o€ opiopéva
€101 VTGOV 01 TOAPAIVOLEG UTOPOVY va TapEovy TpoevAaén évavtt e onyne (John Hart., H., et
al., 1974).

Emiong, o1 moAveavoreg etvar og éva Babud vrevbuveg yia TIG OpyOVOANTTIKEG KO O1OTPOPIKEG
W010TNTES TOV PLTIKAOV TPOoPipwy. [Ipocdidovv ota TPOPLL Kot GTO TOTE TNV YOPUAKTNPICTIKY TIKPN
yevon kol T otvedtta. Epmiékovior kot o ofedotikéc petaforéc ot omoieg €xovv g

OMOTELEC O TNV AVATTTVEN EMOLUNTOV OPYAVOANTTIKAOV 1010 THT®V.

Ext0¢ amd 115 1010t16¢ OV TPOGIIO0VY GTA TPOPILA, 01 TOAVPAIVOAES EIVOL 1O10UTEPU MPEMLLES
Y ToV avBpOTIVO 0pYaVIoUO, 0POV TAPEYOVV TPOCTAGIO EVOVTL TMV KOPIOTADEIDV KOl OPIGUEVMV

nopeav kapkivov (Hertog., M., et al., 1995).

1.4.3 EmMopacelg ToA@aLvoL®OV 6TV vYEio

2NV TEPITTMON TOV KOPILYYELNKADV d0TAPAY DV, TO 0EEWDMTIKO oTpeg Kot 0t AMO gumiékovton
oe evdoniakég PAdPec, oe dnuovpyia apTNPOGKANPLVONG Kot GE TapaTeTapnévn Cnud n omoia

pmopet voL 00N yNOEL GE ELPPOYLLE TOV LLOKOPOTOV, KAOMS KOl GE IGYOUKT| ETAVEYYLOT.

[TolvapBpeg peréteg €povv deilel T oNpOcio TOV EUOIKAOV SLUTPOPIKMV TOAVPULVOADY GTN
Beltimon g Kapdlayyelakng vyetag kot &gl Toviotel 0 onpovtikds porog mov mailovv avTég ot
0VGieg OTOV TEPLOPIGHO TOV EMATOCEMV TNG KLTTOPKNG Yhpavone. I[lolveawvdreg Omwc m
pecPepatpoin, n emyarrokateyivn (EGCG) kot n kovpkovpivny €yovv avayvopiotel 0Tt £govv
EVEPYETIKA AMOTEAEGULOTO TNV KOPIYYEWOKT] LYEln, eV oplopéves Exovv emiong deybel 6Tt givon

26

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 17:58:11 EEST - 54.158.56.96



TPOGTATEVTIKEG evavTia ot yRpavon (Sandhya, K., et al., 2013).

H mpootatentiky] 0pdon TovV TOAVQOUIVOADV amodideTal 6TV avTIOEEWMTIKNY TOVG dpAoT oG
deopevtég eAevBépov plldv 1 OC OVOCTOAES TOV 0AVGIOMTOV 0EEBMTIKGOV avTidpdoewy. Ot
QOIVOMKES TOVG OpHAdES Opovv oav woyvpol 0ékteg mAektpovimv, oynuatilovroc otabepéc
Qovo&uAkég pilec. Avto €xel oG amotéAespa o1 ElevBepeg pileg mov Epyovtal oe emapn poli Tovg
va dtvouv 10 MAEKTPOVIO TOVG Kol vo. adpavorolovvtol. H eawvoiwn pilo mov mapdyston eival
otafepn Kot £xel TNV KavOTNTA Vo, LETOTOTILEL TO NAEKTPOVIO £TG1 OGTE Vo, Unv eivat Opaotikod. Me
TOV TPOTO OVTO OMOPEVYOVTIOL Ol OAVGLOMTEG AVTOPACELS, YEYOVOS TO OTOi0 TpocsovEavel v
avTloEedmTIKn 0pdon TV molveatvor®v. H pila avt) pumopet emmAéov va adpavomoceL Kot TV
apywn piCo n omoic 0OMYNGE GTNV TOPAYWOYN TNG 0ONYDOVTOG GTY ONUovpyio Vg Un dpacTIKov
uopiov (Ferguson et al., 2001).

1.5 MOP®OAOTI'TKA XAPAKTHPIXTIKA KAI XYXTAXH XTA®YAIQN.

H paya mpoépyetar amd v avdmtuén Tov 16TdOV Tov VOukEAAOL ™S wobnkne. Eival évag
COPKMONG KOPTOS TOV QEPEL Un- amooyloevo, o€ OA0 T0V T0 BAO0G, COPKMIES TEPIKAPTLO Kot
nepthapfavert 600 ovyKapmikd Kapmo@uira. To xkdbe wapmOEUAAO amoteheitarl amd OO
avVATPOTOVS OTepUATIKEG PAAOTEG, dlateTaypéveg oe alovikn B€om, o1 omoleg KAt TNV ®PIHaVo

petatpémovron o€ yiyopta (Anpomoviov, 2008).

Ymdpyet éva peydAo civoro BAIOYPOQIK®OV OVOQPOP®Y Y10, TNV OVOUATOAOYIO T®V 10TAOV TNG
payag (Pratt, 1971, Viala koaw Pechoutre 1910, Guillon 1905, Ribereau- Gayon et al. 1998),

ocvuemva Opmg pe Tov Fournioux (1982) o kapmodc amoteAeital amd tpion KOplo TUqpoTaL:

) TO TEPIKAPTILO 1 PAO10, OV dopeitar amd TV epupevida, TNV emOEPUIdA KoL TO VIOOEPLLOL
B) T0 pecokapmo 1 AAMMG GhpKa.

Y) T0 €VOOKAPTIO, ONAOON TO EGMTEPIKO GTPAOLLO TNG GAPKOG.

H obotaon kabe tunpartog sivor dtagopetikn. evikd, o @rodg yopaktnpiletor and pikpn
TEPLEKTIKOTNTO GE CAKYAPO OAAGL TAOVGLO TEPLEKTIKOTNTA GE 0EEN KO KOTIOVTIO, TO UEGOKAPTIO
enpaviCel eviehdg ovTtioTpOEN GVOTOCT, EVO TO EVOOKAPTIO TEPEYEL TIG HEYAADTEPES
OLYKEVIPAOGCELS GOKYOpV KaBdG kot Katwdvtov poll pe o&éa, cuyKpTkd pe TO HEGOKAPTLO

(Anpomovrov, 2008). ITo avarvtikd:
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a) Ilepwapmo | @ro10g

AmoteAel 10 5-10% tov cuvolkov Bdapovc ¢ pdyac. Elvar éva deppotmoeg cuotnuo. mov
neptlopPavel v epupevida, v eEMTEPIKN EMOEPUIOA TOV TEPIKAPTION, TO KOAAEYYVUOTIKO
vodeppa (Considine 1979, Knox 1981) kat GAlovg 16to0¢ mhovotovg oe Prrapivn C kot ovoieg mov
GULVEIGQEPOVY GTO YPMUA, TO Apopa Kot Tr yevon (Mullins et al. , 1990). H emdeppida amoteleiton
a6 pio N dVo oTPAdEG EPANTOUEVOV ETUNKVUEVOV KVTTAP®VY, TOV OMOTEAOVV TO GTPMOUN TOV

(A010V GTO OTOT0 TEPLEYOVTOL APOUATIKEG KO TPOSPOUES UPMUATIKEG EVAGELG KAOE TOIKIALOG.

AvtiocToyo, To vddeppo amoteAeital amd €51 E0¢ 0k oTIPAOEG KLTTAPWYV, GTO TPMTO EMITEONL
TV omoimv gvtomilovtol ot avBoKLAVES GTIC 0Toieg OPEIAETOL TO KOKKIVO YPOUO TOV GTAPVAIDV.
Ta xOttapa tov AoV eivor evepyd petaforkd, kabmg Oeldyovv moAAEG Proymukés Kot
QLGLOAOYIKEG LETAPOAEC KOTd TNV Topeia avamtuéng tov paydv. O aplBuds tov oTiadwv Tov

@A0100 Kot To péyeBOS Toug amotelel yapakInploTikd kabe mowiiag (Anpomoviov, 2008).

O @Mo1o¢ amoteleiton kKuplog amd vepd kotd 75-80%, adidivteg mnrTives, KutTapivn, TPOTEIVES
Kol 0&€a OTMC €lval TO TPLYIKO, TO UNAKO Kot TO KITPIKO 0EV. X& YEVIKEG YPOUUES OV Kot 1M
TOAVPOIVOAKY] cVGTOOT Eivol dlopopeTiKn o€ kKBe ToKiAla, emnpealdpevn oe kdbe mepinTon Kot
amd TG cLVONKEG KOAMEPYELDS , O QAOLOC QUIVETOL VO TEPLEYEL TN UEYOADTEPY MEPLEKTIKOTNTO
TavVivov 610 ota@OAM. Ot toviveg oto OTOQUAN dlokpivovior omd T0 peyoAvtepo Pabud
TOAVUEPICHOD TOVG KOl OO TO WKPOTEPO TMOGOGTO E€0TEPWV YOAAMKOU 0&Eog. H woateyivn, m
emkateyivn Ko n YOAMKN emikateyivn eivor ta cvotatikd g tavivine. H kepketivn, ot yAvkoliteg,
T YADKOVPOVIOL, TO YOAAMKO 0&D Kot 1 peGPeEPATPOA OAOKANPDOVOLV T QUIVOAKT GVGTOCT] TOV

@Aotov (Arnous, Meyer, 2009).

B) To pecokapmio 1 GAMOG caPKa

[epéyet vepd katd 65-80%, caxyapa oe m0cootod 10-30%, opyavikd o&éa, avopyava GLGTATIKE
alwtovyeg ovoieg, mINTIKEG VAES, OPOUATIKEG ovoieg kot taviveg (Anpomoviov, 2008). ITo
OCULYKEKPIUEVO, TO GNUOVTIKOTEPO GAKYOPA TNG odpkag etvar M yAvkdln kot m @povktdln, o€
ovykévipoon 150-250 g/l. Ta dAla cakyopa ™G odpkag vedpyovy e HKpOTEPES mocdtnteg. H
caxyapoln vrdpyel oe mepiektikota 1-3 g/l. H meprextikdmto og 6aKyopa TOilel avarloyo e
v mokidia. Oco avaeopd ta 0&éa, To TPLYIKO Kot TO UNAKO 0&L éxovv tnv 1d1a kotavour). To
KITpkd 0&L Ppioketan 6€ PEYOADTEPO TOGOGTO GTO KLTTOPIKE TOWYMUOTO Kot TopaAlopBaveTot mo
dvokora. Ta o&éa kot ot Bhoelg (KGAo) Exovv avtifetn katovour] oto ddeopa LEPT TG PAYOC.

Amd 10 avopyovo 10vta, T0 KAA0, ekepacuévo oe o&eido, amoterel to 50% tov cLVOAOL TV
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avopyavav 1Oviov Kot Bpioketal tpog v mepipépeia e payoc. To almtodya cvotatikd Tng
obpkag eivar 10 Y4 pe 1/5 1ov alotodywv cvotatikdv g pdyac. Bpiokovtal oe popen avopyoavn
(NH4) M og opyavikn g apwvo&éa, moAvmentidio Kot mpoteiveg. Ot Hésec TYWEG TOV KUPLOTEPWOV
apwvoléwv etvat: apywivn 327 mg/l (yihootoypappa ava Aitpo), Tpoiivny 266 mg/l, Opeovivn 258
mg/1, yAovtapviko o0&y 173 mg/l (Kaidn, 2008). To mapeyyvUatikd KHTTOPO 0V SOUOVV TN GhpKa,
AmOTEAOVVTOL OO KLTTOPIKEG KOOGTEG TOV TEPEXOVY TOV KLTTAPIKO YLUO (YAevKkoc). O kuttapikdg
YOUOG avTmpocwnevel T0 64-90% tov PBapovg twv paydv. H chpka araptileton and kbTTOpO TOV
LEGOKOPTIOL Kot ammd KOTTOPO NG EMTEPIKNG KOl E6MTEPIKNG OTPASAG TOV gVdOKAPTIOv. AvTd
oynpoatilovv eikoot pe tprévia mepimov oTAOEG TEVTIOYOVIKOV 1 €EQYOVIKOV KLTTAPWV, GTO
TPAOTO EMMEON TOV OTOIMV, TO TOLYOUOTO TOVLG €ivon Aemtd Kot €00povcTta, He OmOTEAEGUO VO
onuovpyeiton Katw omd 10 EAoW pie AP Covn vypold (Anpomoviov, 2008). Emurdéov ot
HEUPPAVES TOV CLUVEYOUEVAOV KLTTAPWV OeV €lval evoOUEVEG HETOED TOVG G OAN TNV TEPIPEPELQ,
OAAG 0VOVV OTIC YOVIEG HKPOVE, EMKOWVOVOUVTEG YOPOVS HEGH OO TOLG OTOI0VG YivovTal Ot

evalhayég aepiov pe to EmTepkd mEPIPAALOV.

Y) Yiyapta

[Ipoépyovton omd tn yovipwomoinon ¢ omeppatikng Prdomms. H wobnxm, oOmmg mMon
avaeépOnke, amotedeiton omd VO KOPTOPLAAN Kot TO KAOe KapTOPUALO amd VO CTEPUOTIKEG
BAdotec. Zuvenmc, o opluoc tov Yiydptov kopaivetor amd pnodév €og téooepa. Ta yiyopta
amotelobvTol amd £va 00 HEPOG, TO PAUPOG Kot amd TO MOEWES TUNHO oL KaAgiton cmpa. To
ompo dtoupeitor amd Eva avddakt o d00 Aofovs. To yiyapto ecwtepikd eumepiEyel T GAPKA 1) TOV
1010, OT®MG OVOUALETOL OlPOPETIKA, TOV €0MTEPIKE TOL omoiov Ppioketar 10 EUPpvo TOL
OVOTTTUGOETOL OO TOV EUPPLOCOKKO Kol TPOCTATEVETAL E0OTEPIKE omd TO0 KEALPOG. To KEAVPOC
amoteleiton amd Tpia oTpdpaTe: T0 EEMTEPKD, TO pecaio kol To ecwtepkd. To eEwTepkd GTPMUA
oL amoTeEAEL TO QAO0, elval poAokd Kol TEPLEYEL KOKKOVS apOAOL Kot papideg 0EuAolikon
acPeotiov. To pecaio otpodpa eivar okAnpo, adwmépacto and 10 vepd, TAOVGLO GE TAVIVEG Kot
QEPEL OVO UE TPELS OTIRASES KLTTAP®VY e TOAD o 1l TOYYDUATO, EVD TEAOS TO ECMTEPIKO GTPMOLLOL

TEPLEYEL LIKPEG TOGOTNTES AUVLAOV pali pe 600~ Tpelg oTIPAOEG KVTTAP®VY UE LAANKA TOTYDLLOTO.

Ta yiyapta amotelodv 1o 10% 10V PApovg TV paydv. 'evikd givor mlovclo 6e PovOAKA
oLOTATIKA OmWG ot kateyiveg Kot ot taviveg. Ot taviveg tov omdpwv £rovv MV 10 GLOTATIKY
povada, Om®mg ot taviveg Tov QAOWD OAAG evtomilovtol O©E HOVOUEPY] HOPON Kot Oyl
ToAVUEPIGHEVEG. H TOGOTNTA TOVG PEUDVETAL CIUOVTIKA GTO GTAS0 TNG WPILOVONG EVD TO EMIMEOO
TOV £0TEPOV YOAMKOV 0EE0C Ttapapével 30% mo vynAd amd ekeivo Tov PAO10V Kot TV pioyov. H

avamTLEN ayiyoptov paymdv N poydv pe yiyapto To omoio 6TEPOVVTIAL TV EUPPLOV 0PeileTOL GTO
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eowvopevo ¢ €€’ epebicpov  mapbevokapmiog kor otevoomeppokapmiog, avrtiotoyyo. Eyet
dwmotwbel, Aowmdv oTIg €yylyapTeg TOKIAlEG VYNAOTEPOG PLOUGS AENCONC TOV POYDV KOTE TNV
apyK edon avamTuéng Kot eviovotepn emicyeot Tov puOpov avénong katd | @don II. Avt
TOPOTHPNON OLVASEL HE TO YEYOVOG TG G OoVTEC TIG TOWKIAlEG evtomilovior vynAdTEPES
OLYKEVTPAOGCELS OVENTIKAOV OLGLOV KOl OUTGIGIKOV 0EE0G GE OYEOM WE TIG aylyopTeg TOKIALES.
I'evikd to péyeboc ko m odvheon twv paymv emmpedletal and TNV TAPOLGIO TOV YIYAPTOV, UE
amoTtéAeco. 0G0 UEYAADTEPOS ivarl 0 aplBUdg TV YydpT®V TOG0 HEYOADTEPOL OYKOV Vo, €ivol M
pPAYO, LE CLYKPITIKO HIKPOTEPEG GLYKEVIPMGEIS COKYUPMV KOl VITPMOIDV CGLOTATIKOV OAAG HE

peyorvtepa enimeda oELTNTOG (AnpomovAov, 2008).

Ewova 7. Aopkd yopakmmpiotikd dpung payag (Kennedy, 2002).
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1.5.1. ®awvoMkd Xv6TaTIKA ETOQUANG KOl ZTERQUAMV.

To 1963 o Hermman avépepe, OTL TO OTAPOAIN TEPEYOLV KOl GAAEG OVLGIEG €KTOC TWV
avBokvavav. Tétoteg ovoieg elvar 10 YAmPOYEVIKO 0EV, TO 1IGOYAMPOYEVIKO 0ED, TO VEOYAMPOYEVIKO
o0&, 0 €0TEPAG TOL TT-KOLHOPIKOV 0EE0G, PAaPavodiorec Kot ot mwpoavOokvavidives, pAaBovOreS,
QAaPovOveES OTIMG M IGOKEPKETIV, 1 KEPKETIVY, N LUPIKTPIVY, 1 YAVKOGIOAOT TNG KOUPEPOANG Kot

GAAD POVOAKE GLGTATIKG OTMG TO YOAAIKO, TO EAAYIKO 0&D Kot TO TPOKATENIKO 0EV.

To otapoha mepiéyovv emiong Pevioikd kot KIVVOUOUKE 0EEN, TOV Ol GLUYKEVIPMOOELS TOVS GF
epvOpovg oivoug kvpaiveton oto 100-200 mg/L. "Exovv tavtonomBeil cuvoikd entd Bevioikd o&éa,
OVAUESO GE ALTO TO GOAMKLAIKO Kol YEVTIGIKO 0EL. Ta d1dpopa 0EEA S10(pOPOTOI0VVTAL OC TTPOG TNV
vrokotdotaon oto Pevioikd d0KTOAO Kol 6TO oTaPUAM PpioKovtol 6€ GUVOVOCUO LE YAVKOGLOAGES
(Galvin, 1993). Avtictoyo omd TO KIVVOUOMKO 0EEM, TO T-KOLUHOPIKO, TO KAPEIKO Kol TO
PEPOLAIKO £YOVV aviyVeLTEL 6TA GTOPVAMA oE EAEVOEPN LOPPT GE UIKPEG CLYKEVIPMOELS, OAAA KO
Kupimg gotepomomuéva pe tpuykd o (Ribereau-Gayon, 1965), oynuotiloviog e6TEpEG TPLYIKOD,
OT®OC TO KAPTOPIKO 0EV, oL eivan gvaicOnta 6e 0£eld®ON GLGTATIKA TOV GTAPLVAIKOV YLpov. Ta
KIWOLOMIKA 0&Ea cuvovdlovtol emiong pe povoyAvkoliteg Ttov avBokvavivav, oynuatilovtog
OKVMOUEVEG aVOOKVAVES, LEGH EGTEPOTOINCNG TOV KAPEIKOD 0EE0C KOl TOV T-KOLHOPIKOV LE TN

yALKOLn Tov yAvkolit.

Mo GAAN TOADTAOKN OTKOYEVELD TOAVPUIVOADY GTA GTAPVAL Eival Ta STIAPEVIA, TOL dlaféTovy
dvo Pevloikovc dakTLAIOVG, evopévoug pe afdavio N mbavotato abBviévio. Metald twv trans-
IGOUEPDV GLOTATIKAOV, 1| pecPepatpoin i 3,5,4-1p1-udopoELoTIABEVIO, TapayeTal amd TV AUTEAD MG
TPOoTATEVTIKO o pio pokntoroykn acBévewn (Langcake, 1989) evod €yovv evtomiotel moAAG

oAyouepn| owtdv ota €161 Vitis vinifera (Jeandet et al., 1995, Bourhis et al., 1996).

H aumelog (Vitis vinifera) eivat éva amd to mo koAlepyoduevo @povTo 6T0 KOGHO, LE ETHOLN
nopoyoyn mepimov e&nvra  exatopudplo. tovovg (FAD STAT Database, 2002). To «dpa
VROTPOIOVTA OV AapPAVOVTOL KOTA TNV amoBostpbymaon, cOVOAYN Kot cuumieon TV GTaQLAMOV
etvan ta otéppuia (A.Brenes et al, 2007). To otépeuia, AouwdV AmoTEAOVV TO GTEPEQ VIOAEILLOTA
01VOTOiNoNG, OV OMOUEVOLY UETA TNV EKOAYM KOl TEST TOV GTAPLAIDV Yl TNV TOPAALPT) TOL
YAEVKOLG KOTA TV owvomoinon. [lepthappdvovv Tov eA010, T YiyapTo Kol TOVG B;06TPYYOVS TMV
OTOQLA®V, avTimpoconevovtag T0 12% tov Bapovg tv Agvkdv kot 10 14% tov Pdpovg TV

epLOpdV owvomomBEVTIOV GTAPLADV.
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Katd v gpubpd owomnoinon ta otéugpuia eopovpévav tov footpdywv mov daywpilovrol
TPV TNV TECT TOV GTAPLAIDV, CUUUETEYOVV 0T (OUMOT TOL YAEDKOVG GE 01vo TPOKEWEVOL VoL
EKYLAMGTOUV 01 YPMOTIKEG Kot GAAES ovaieg mov emnpedlovy BETIKA TOV OPYOVOANTTIKO YOPOKTHPO
oV oivov. Aniadn ot eAowi Kot ot omdpol PpickKovtal Ge EMAPN Yo OPKETEG MUEPEG KATA TN
{huwon 1ov Kpaowov, vmokewvton €Tl o pion amAn oAAd mopoatetapévn abavolkr) €£0puvén,
TOPEYOVTOG OTO KPaoi LYNMAN meplekTikdTNTO 68 QovoAes. Tlap’ dAa avtd to kotdAoto TOV
amopévouy petd ™ LOpmon, ot AoHOES, 01 6TOPOL Kot 0 TVPNVAG TOV 6TOp®V, eakolovfoldv va
TEPLEYOLV VYNAA EMTEIA TOAVPAVOADV, LE TIG TEPICCOTEPES VAL SLUTNPOVVTOL GTO KEVIPIKO UEPOG
tov @Aowv (Pinelo et al, 2006). H ocbvBeon Aowdv 1tV 6TEUPUA®Y OTOC €EEPYOVTIOL OO TIC

de&apevég Lopmong- exyvlong (epvBpoi owvomomrég) eival cuvnBwg 1 €€NG:

dlLowol 50%
Iyopta 20%
Alkoo\n 5%
Yypoacio 25%
>HVOAO 100%

[Mivokoag 3: LOHvOeon GTEUPLVAOY EKPPAGLEVT) GE TOGOGTOY0

[Ipocpateg €pevveg €yovv TOVIGEL 11 ONUOGIO TOV VTOTPOIOVI®OV OWoToinong KoM
avayvopilovtal ¢ eLTIKEG VAL 1010iTepa TAOVGIEG GE Eval VPV PAGHO TOAVPUVOADY. Ot pAotol
TOV  OTOPLVAMOV  KaOdg Kol Ta  yiyopto mEPLEYOLV  HEYAAN TOCOGTH  OAUPOVOEDYV,
CUUTEPIAAUPOVOUEVOV KOl TOV UOVOUEPDY QPUIVOMK®OV evhoemv Ommg 1 (+)-koteyivn, n (-)-
emkateyivn- 3-O- yoAMKO kaBmg Kot depeic, Tpylepeig Ko teTpapepeic mpoaxvavidives (A.Brenes

et al, 2007).
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1.5.2. EvoALokTtikég ypfioeig ZTEPQUA@Y

Meydheg mooOHTNTEG TOPAYOUEVOV KATAAOIT®V 0WVOTOINoNS, TPoKaAoLV TpoPAnpate TG0 amd
O1KOVOUIKT] 060 Kot atd TEPPOAROVTIKN Kot 01KOAOYIKY dmoym. Tlepapatikd anoteAéopata, xouvv
KOTOOEIEEL TOC TOL CTEUPLAO KO TO. TPOIOVTO, OITOGTPAYYIONS TOVS, UTOPOVV Vo, GAAOLOCOLV TN
doun tov €64POVG AOY®D TOV VYNADY GLYKEVIPOCE®MY KOAOL 0AAL Kot Vo TPOKOAEGOVY LOAVVOT
TOV, OTMOC KOl TOV ETPAVEINKADOV KOl VITOYEIOV VOATOV AOY® TOAPOVGING VYNADV GUYKEVIPDOGEDV
al®ToV, POGEOHPOL KOl OPYOVIKMOY GLOTATIK®V. TOGO Ta VITpKd OGO Kol TO POGPOPIKEA 1OVTO KAT®
amd vrépueTpn aHENoN TS CLYKEVIPMONG TOLG UTOPOLY VO GLUUPAAAOVY GTOV EUTAOVTIGUO T®V
VOATOV, LE OMOTEAEGUO TNV EUPAVIOT] TOV TEPPAAAOVTIKOD TPOPANUATOS TOV EVTPOPIGHOV, TNV

TTMOOT TNG TOOTNTAS TOV VOAT®V OT®G Kot TN HETAPOAY TNG YAWPIdNS Kol Tavidas 6° avTd.

Ewodva 8.Evandbeon tov vrompoidvimv g otvomoinone (oTELeLAL) 6To TePBAALOV.

And v avdivon tov vrmoiswpdtov g Pounyavieg oivov (Bustamande et al.,, 2008),
dwmotdbnke ¢° avtd younAd pH, pe tig Tipés tov va kvpaivetal amd 3,8 €mg 6,8, nAekTpikn
ayoypomre 1,62-6,15 dSm-1 , vynkod opyavikd mepeyduevo amd 669-920 gkg™ mov ogeitetar
TNV TPOGHNKT OVGLOV KAl IKPOOPYAVIGUAOV 0TS 01 TPMTEIVES Ko 01 {OpES KOTA TV otvomoinom,
HEYGAEC OLYKEVIPOOEIS pakpodpentikdv kar Bimg kariov (11,9-72,8 gkg™t ) wvpiog Adyo
kafilnong tov 6&wvov TPLYKOL KOAIOL KOTA TN OWOKAGIO TNG OWOmoinomg, OmMG Kot
nohvgawordv (1,2-19,0 gkg™), evéd youniéc svykeviphoeis yvootoreiov (Fe, Cu, M, Zn), émag
tov Cu Aym kabilnong tov Beiov Kot Tov G1ONPov, aALd Kot Papidv petdAlov (kvpiog Pb) emiong
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evromiotnkav. Ocov avapopd ta PBapéa pétorra, ta eminedd tovg mopovcsioalov peTafAntoOTNTO,
KAtL Tov pmopel va ogeidetol oto £00.00C, OTA EEUPTNUATO TOL €EOTAMGHOD OWOTOiNoNG Kot
amOoTAENG, OTO VAKO TOV QLOAMY, GTO GUTOQAPLOKO TOV YPNCILOTOWONKAV GTO AUTEAL, OTMG
akopo Kot otn Bpoyn €kd oty mepintwon tov Pb (Zoecklein et al., 1999 ). Ta vynAd erninedo
VTOAEYUOTIKOV QOIVOAMK®OV EVOCEWDY, UTOPEL Vo EYOVV OVGUEVEIG EMATMOOCEL, 6TO TEPPAALOV,
Kupimg AOY® TG aVaGTOANG TNG PAACTNONG KOl TNG AKIVNTOTOINGNG TOL alOTOV TOL TPOKAAEITOL
amd 1t 0pdon tovg. Or moAvEavoreg oyetilovtol pe Tov KOKAO TOV al®TOV. ZVYKEKPIUEVA, EYOVV
™V wavotto vo tpokarovyv kabilnon mpoteivav, Kabdg deopgboviar 1 avtés, HEGH LYNANG
OVLYYEVELNG Y10 TIG ONAdES apdiov, pe amotédespo va oynuotilovior cOUTAoKa Tov givor adHvoTo
va ypnowonomBovv and ™ ProkovotnTa Kot amd TV GAAN AOY® TG YNUIKNG TOVS dPACTIKOTNTAS,
aeov  EMOPOVV  (UECH GTOVS  UIKPOOPYOVICHOVG TOVL  €J0AQOVE MOV  EUTAEKOVIOL  OTNV
avopyavomoinon- akwnroroinon tov almtov (Scalbert, 1991). Avtod éxel cav cuvénesia Ty avénon
TOV EMTEOOV TOV OVOPYAVOL alMTOV, pe EMPPAdVVON TNG SOOIKAGIOG AKIVITOTOINGNG TOV, KATL
mov @aivetal va e&optdtor 1060 amd Tov TOMO TOL €0APOVE OGO KOl Omd TO VTWOAEippATO,
TOPAYOVTEG TTOV ETOPOVV OVTIOTOLYO Kol 0TV avopyavomoinon tov dvOpoka (Bustamande et al.,
2006). Ot 1010 TEC OVTEG €lval aoVUPATEC UE TIC YEWPYIKES OMOUTHGELS KOl G €K TOVLTOL TO

vrompoidvta ovTd Oao TPEmel va veioTavTol KOTAAANAN eneéepyacia tpv ) xpnon (Bustamande et
al., 2008).

Yuvenmmg, KabBe ypNon  EmOVOEIOTOINON TOV  VTOTPOIOVI®MV Owomoinong aeopd, o
EVOLLPEPOLGO TTPOOJO GTN dTNPNOoN TS TEPPUALOVTIKNG 100PPOTIOG OTMWG €mMiong Kot pia
OKOVOUIKN EMOVEKTIUNGN TG TPDTNG VANG. Ta otépeuia pmopovv alomomBodv pe d1opopeTIKONS

tpoémovg (R. Deversa-Rey, 2011):

0 Q¢ Mroouo, LETA ard KOUTOGTONOINGN Tovs, Ue PEATIoTES avoroyiec 1:1 vdporvpéva oTEUQLAN-
owoAdonng kal Sg CaCO3/100 g vdporvpévev otépeuinv ®ote teAkd to pH va avénbel oe 7,1

¢mg 8,1 kot n apykn euToToEIKOTNTA VO eE0AELPOEL.

0 To kadom pe oKOmo TNV AVAKTIGN TOL EVEPYEINKOD TOVC TTEPIEYOUEVO.

O To dtoympioud Kol oVOKTNGT TG TEPIEXOUEVIC GBVAMKNG AAKOOANG Kol TOV OEIVOL TPLYIKOD
KaAlov, éva otabepd o0&y, mov €xel éva evph EACHO EPAPHOYDOV 6N Propnyavia Tpoeipmy Kot

TOTAOV POV YPNCLOTOIEITAL EVOAAAKTIKG 0VTi TOL KITPIKOD Kol POCPOPIKOV 0EEOC.

O TN v aporymyn yryopTéAaion, Tov Bempelton VYNANS TodTTog E0MOUO TPOIOV.

O T v Topoyoyn eKYLAIGUATOS avOOKLOVOY OVOYVOPICUEVOV YPOOTIKOV Yol To TPOPULO
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(puoum ypwotikn E163), e101kd amd otéueuia epubpdv mokidy.
O TNo mopaymyn GAADV EKYVMOUATMOV GTAPUATC.

0 Q¢ {wotpogn, OT®G ¥PNCILOTOMONKAV GTNV TUPOVGH EPYUGIAL.

1.5.3 répevia kon meprffdriov

Ta otéuevia mov Ba ypnoipwomomBodv yia v wapaymyn @V {®OTPOPOV  TOPAYOVIOL G
vrompoidvTa. Kotd v Oladtkacio g owvomoinong, ta omoia eival pvmoyovo AOy®m TS VYNANG
TEPLEKTIKOTNTAG TOVG GE OPYOUVIKEG EVIGELS KOl 1 OVEEEAEYKTN amdPpIY™ TOVG TPOKAAEL TEPAOTIO
TPOPAUOTO. GTO OIKOGVGTNUO. XVYKEKPYEVO TO OPYOVIKO TOVG @opTio dobétel onuovTiKn
OVTIUKPOPLOKN Kot QUTOTOEIKT OpacTIKOTNTO, 1 omoia meplopilel onuUavTIKA TN Opdon TV
HUIKPOOPYOVIGUAOV 7OV GUUUETEYOVV OTN S0IKAGio NG PloomoikodOUNonG HE OMOTEAEGUO VO
emPpadvveror N Prooamowoddunon kot n aveEEheyktn evamdBeon T@V LIOTPOIOVTWV VO EXEL MG

EMAKOAOVOO TNV EULPAVIGT] POIVOUEV®V PUTOTOEIKOTNTOG, TOV:

O emnpedlel TNV ovOmTLénN TOV QUTOV,

0 noAdvel Tov vopoedpo opilovra, vrofadbuilovtog v To1dTNTH TOL TOGIOV
vdutog,

[ Bavatdvel TOLG ELAIGONTOVG OPYAVIGHOVG TOV TOTOUDV Kot TOV B0AAcCOV.

Me dedopévo Aomdv o 660 avapEpOnKay Tapamdve, lval OpKETO ONUOVTIKN 1 EneEepyacio TV
VIOTPOIOVTOV TV OWVOTOLEI®V KATL TO 0010 B 00N yNoEL otV eEdAetyn TPoPANUAT®VY pOHTOVONG
tov mepPdAroviog, oty afomoinon TV TPoidviwv mov Oa TPOKHWYOLV Kol TNV TEPUTEP®
YPNOWOTOINGT TOVS, HEG® NG dnuovpyiag Proiettovpyik®dv {mOTPoP®V VYNANG TPOCTIOEUEVNS
a&loc.
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XKOITIOX KAI XTOXOI

H mapovoa epyoacio a@’ evoc otoyevel oty a&lomoinoTn T@v LTOTPOIOVI®MV T®V OWOTOoLEi®mV
(otepevimv) Yo ™ dnovpyia ProAettovpykdv {mOTPoe®dV VYNANG TpooTiéuevng aiag mov Ba
yopnynBovv oe kotdmovAa veapng mAkiog pHe oKOmO TNV evioyvomn S OVTIOEEWMTIKNG TOVG
dpovog kot katd ovvémelo v Pedtiotonoinon g eulwiag tovg kot v avénon g {wikng
ToapaymYNG. Amd v GAAN, M enelepyacic Twv pLTOYOVEOV LTOTPOIOVI®V T®V olvomoleinv Ha

00MYNOEL 0N PEl®ON TNG PUTOVOTG TOV TEPPAALOVTOC.

O okomdg G CLYKEKPYWEVNG epyaciog €ivor va TPocdloplotel 1 emidpacn exyLAMOUATOV
OTELPLVA®Y GTNV OVTIOEEWMTIKY KAVOTNTA KOTOTOLA®V VENPNG NMAIKIOG HEC® TPOGO0PICUOV
dewktov o&ewmtikov otpeg (GSH, CAT, TBARS, TAC, BARBONYLS) o¢ 10100¢ (nvevpovac-

EVTEPO-VEPPO ).
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2. YAIKA KAI ME®OAOI

INa v extpoen ypetdomray 30 KOTOTOVAN KOl GLVOAKE TO TElpapa (Yopnynomn citnpeciov
Kol PEYAAMUO KOTOTOLVA®V) eiyxe Owbpkeln S0 nmuépeg mepimov. o 15 nuépeg tar kotdTOLAN

AdpPovay Kavovikod cltnpéctlo Kot 6TV GLVEXELD YOpioTnKay o€ 2 opddeg A kor  B.
1. Kohoumokt A opddag (control): (Nepd + Kodapmoxt). (Zovoro: 60% Zteped.)

2. Kohopumokt B opdooc: Evoipopa kolapmokiov kot oTépuAny . (XOvoro 60% Zteped)
Ouada A (opadoa eréyyov -control)

Ao v yévvnon péxpt 1o mépag twv SO0 nuepadv, N opdoa A (opdda eAEyyov) AdpuPove Kavoviko

ounpécto Kot £yvay  AYELS 10TAV (Tvedpova-Evtepo-veppd ) oe nikia 30 kot 50 nuepdv.
Ouado B

Me 10 mépag tv 15 nuepov, n opdda B AduPave oimpéclo pe evoipopa KOAAUTOKIOV-

OTEULPLA®VY KO EYIVaY ANYELS 16TAV (Tvedova-Eviepo-veppod) oe nhkio 30 kot 50 nuepov.
Teyvicn Heprypapn-MebBodoroyia

Apyikd, Tpv TV HETPNON TOV OEIKTMOV TOV 0EEWOMTIKOV OTPEG TPAYLATOTOMONKE ANYn 16TOV

o€ TpoKabopiopéva oTad1a avATTLENG, KOl OLOYEVOTIOINGCT TOV IGTAOV OVTMV.

Metd ™ Aqyn tovg ot 10Tol  petapéptnkav  oe colves Tov 2 ml o vypd AlwTto KOl M
OLOYEVOTIOINGT TOVG EKTEAECTNKE E YOLOL KO YOLSOYEPL, YPNOUOTOMONKAY €TIONG VILEPTYOL YO
NV ATEAEVOEP®ON TG LEYOADTEPNG OLVATNG TOCOTNTOG TPMTEIVIG Kol 0TI GuVE)Eia dtaTnpnOnKay
otoug -80 °C péypt m Proynukh tovg avdivon. Ot otol opoyevomowbnkav pe avaroyio 1/2 o
pvOuotikd dwwivpo PBS pH=7,4 nov mepiéyer 138mM NaCl, 2,7mM KCI kot ImM EDTA xoBag
Ko éva piypa avactodéov mpoteacdv (Complete Mini Protease Inhibitor Cocktail Tablets - Roche

Diagnostics GmbH).

H a&oAdynon tov 0&edmtikoh GTPeG MPOAYUOTOTOMONKE OTN GUVEYELDL UE TN WETPNOTN TOL

GLVOLAOL TV TOPAKATO OEIKTMOV GTOVS IGTOVG TOV [DW®V:

1. Ipocdopiopog avnyuévng yrovtabedovne (GSH): H yAovtaBedovn (y-yAoutopvio-Kuotévo-

yAvkivn) eivon  wo deBovn Bg0An (SH) otovg 161006 Tv {Omv Kot Tov avOp®ToL Kol OvViKEL
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oV Katnyopio TV €vOOYEVAV ovTIOEEWOTIKOV eviiuwv. Ot avaywykés (avTloEedmTikég) TG
1010 TEG TaU{oVV CNUOVTIKO POAO GE JLAPOPO UETAPOAMKA LOVOTATLO 0TS KOL GTO OVTIOEELDOTIKO
oLGTNUO TV TEPEGOTEPOV 0ePOPlmv Kuttdpwv. (Pastore et al., 2003). H GSH Aetrtovpyei wg
ouvévlupo og moAAd évlopa kot mailel onUavTiKO pOAO 0T0 HETABOMOUO TOV QOPUAK®V KOl TOV
acPeotiov kabmg Kol ot ArTovpyios TOV OUOTETOM®Y KOl T®V KLTTOPIK®OV pepppavov. Eivot
emiong (OTIKN 1N GLUUETOYN TNG OTNV AMOUAKPLVGT TV EEVOPIOTIKAOV OLGLOV OO TOV 0PYOVIGUO,
oTNV amopdKpuvon TV vrepoledinv kot Tov eAevBepov pilldv 0AAL Kol OTN HETAPOPE TV
apwvoléwv dwpécov Tov peuPpavav. To mepopatikd mpoTdOkoAAo mov Bo ypnotpomombei
Baocileton oty o&eidwon g GSH and 1o 618€106v0-vitpoPevioixd o0&y (DTNB). H GSH avtiopd
pe 1o DTNB odnyovtag oty mapaymyn o&ewdouévng yrovtabeovne (GSSG) kot 2-vitpo-5-
Oc10Pevioikod 0&fog, 10 omoio eivar &yypwpo mpoidv mov amoppodel ota 412 nm kot

nmpocodlopiletor potopeTpikd (Kyparos et al., 2009).

2. TIpocdopioudg tov ovoiwv (TBARS-Thiobarbituric acid reactive substances) mov mpoépyovrat
and Vv vrepoleidwon tov Mmdiov. To oedmTikd oTpeg 6TO KLTTOPIKO TEPPAAAOV E€YEL MOC
OTOTELECUO. TO CYNUOTIGUO gvePYDV Kot actabmv vrepoiewdiov tov Mmwdiov (TBARS) and ta
molvakopeota Mmoapd o&a. I[Ipoidv g duomaong ovtdv TV ooctabov popiov eivar 1
poAovoloAdehon. H poriovolordeion umopetl va mpocdiopiotel potopetpikd ota 530 nm pécm g

avtiopacng g pe to BetoPapPrrovpio o&o (Keles et al., 2001).

3. IIpoodopiopdg mpoteivikav kapPovoriov (PC). O oynmuatiopds tov KapBovoMov umopel va
Tpocdloplotel poTopeTpikd ota 375 nm petd amd avtidpaocn tovg pe to DNPH (24—
dwvirpoparvoivdpalivn) mpog oynuaticpnd tov DNP-hydrazone (2,4— dwirpo@avvivdpaloviov)
(Patsoukis et al., 2005).

4. TIpocdopopog g opdong g katordong (CAT). H kataldon sivon éva kovd évivpo to omoio
amovtdtol 6e OAOVG oxeOOV TOVS LOVTAVODS OPYOVIGHOVS IOV €PYOVTOL GE EMAPT LE TO 0ELYOVO.
‘Exet ) duvatotnta vo KataAveL ypiyopa Thv amocvvieon tov vrepo&eidion tov vopoydvov (H20,)
oe vepd kal o&uydvo, agov 10 HyO; etvar t0&ikd kou mpémet va petatpometl ypryopo Ge GAAN,
Myotepo emkivouvn ymukn ovcio. ‘Eva poplo katardong propel va petatpéyet 83000 popia Ho0o
10 OgvtepOiento o vepd Kot o&uyovo (Chelikani et al, 2004). H pébodog mpocdopiopod g

Baciletar ot pétpnomn pwtopetpkd ota 240 nm tov Hy0,.

Yvykekpyéva, mpootiBevioan 16mM Hy0; o610 e€etalduevo detypa ko petpdror n petafoin oy

amoppoenon (AAbs) tov H20, 6t dudpketa 600 Aentdv (Margonis et al., 2007).
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5. [pocdiopiopdc g oAkng avto&edotikng tkavottag (TAC). H TAC ot cvykekpyévn pébodo
vroloyiletar ypnoonowwvtag to DPPH (1,1-diphenyl-2-picrylhydrazyl). Ioapovcio evog 86t
VOPOYOVEOV OV LETAPYEL 6TOV 0p0, M Tmopandve pilo (DPPHe) avdyetor mpog oynuaticpd g
avtiotoyng vopalivng (1,1-diphenyl-2-picrylhydrazine). H petatpom g piloag vroroyiletor pe
eotouétpnon oto 520 nm (Janaszewska et al., 2002).

2.1 TENIKA

Y10 gpyactplo Mnyovikig Tpooipnmy - Bloocvomudtov kot oto aypoéxtua tov TEI / Oecoaiiog

TpaypatoromOnkay ot eENg epyacies :
* Extpoon| xotémovimv (E@appoyn cumpeciov kot cuvOnk®dv opaing dwafiowong — avamtuéng).

* TlopaxorovOnon avantvéng kotomoviwv (Hueprown avénon Cwikod Pdpovg, muepnola

KOTOVAAWDGT TPOPTG).

* Extéheon AMymg otov ( Ztig 16/12/14 & otig 9/1/15).

Eucova 9. Extpoen] - mapakolovdnomn avantuéng Kotomovimy.

¥t0 egpyaompo  Dvcoroyiog Zoikdv Opyovicpdv tov  Tunuoatog Buoynueiog &

Buotgyvoroyiag tov [Mavemompiov Oscoaiiog mpaypatomodniay ot eENg epyaocieg :
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* Eneéepyacia tov wotav (Opoyevomoinon).

* [1pocd10pIGHOC SEIKTMV 0EEWDMTIKOD GTPEC.

2.2 IEPII'PA®H XITHPEXIOY.

Ytig 18.11.2014 mapednednoav oto aypoktnua tov TEI Adpisog tpiavra (30) kotdmovia
kpeatomapaymyne (Hubbard), nlikiog dvo (2) nuepdv, amd 10 TTvoTpoPEio AypagidTng pe £dpa
tov TopvaPo Adpioac. Méypt kat tig 2.12.2014 ta kotdOTOLAX AdpPovay Kowd citnpécto. ATo TIg

3.12.2014, dnuovpynnkay 600 opadeS o1 0moieg AduPavay To ToPAKAT® GITNPECLO:

IMocoota %
Korapmokt A/B opddog (60% oteped) 55,2
YoyidAevpo 42/8 31,8
Aimog Xxovn (Aexif.) 5,0
IxBvdrevpo 70/10 4,0
Icoppomiotig Broiler 2,5% 2,5
Moppapdckovn 15
YXYNOAO 100

[Tivakag 4: X0ctaom ortnpesiov KOTOTOVA®Y TAYLVONG.

Q¢ KoAoUTOKL, OVOQEPETOL TO EVGIPOUN OTOL TTEPLEYEL LEYOAO TOGOGTA LYPAGING, OPYOVIKA
o&éa, Onmc yohakTikd 0&H kot yopnyeitoan ota {Ha cav yovopoewdng Lwotpoer. H evoipmon sivor

po 1éEBodog datnpnons twv YAopmv {ooTtpoe®v o€ avaepdfleg cuVOTKES.

1.KaAapmokt A opddag: (Nepd + Karapumodxt). Zovoro 60% Zteped ko 40% vypoocio

2.Kaiapmokt B opddag: Karapmokt (evoipopo pe oteped amdPAnto owvomoinong-oTéEUQLA).

XHvolro 51% oteped, 9% otépevia kot 40% vypooio.

Inueioon: Ilpootébnkav Paxtipa yoroktikg (OU®ONG TO OO0 XPNGYOTOOVVIOL Yol TNV
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e&elén g S1001KaC10G TNG EVOIPOOTC.

2.2.1 MMopaokev] EVOIPAONATOS CTERPVA®V

To evoipopo GTELPELA®Y TOPACKEVAGTNKE TPV TNV dNIoVPYio TV {OOTPOPOV Kol 1] GVGTICN
oV amotereiton amd: KaAoundkt (dAgvpo), otépeuia (TotKiAior pooydto - kOkKivo) Kou vepd. H
avoAOYio TOV GLGTATIKAOV MTOV TETOW £TCL MOTE GTO TEMKO evoipopa vo Eyovpe mocootd 60%
OTEPEDV KOl £TGL YU QLTOV TOV GKOTO TPV TNV avapén GLUVLTOAOYIGTNKAY TO TOGOGTH VYPOUCIOG
TOV KOAQUTOKIOD Kot TV oTERPLA®V. Katd v mapackevn Tov eVolp®UATOS TPOsTEOMKAY Kot

Baxtrpila (Lactobacillus) ta onoia og avaepdPieg cvvOnkeg Tpokarovy (Huwon.

To evolpoUEVO KOAOUTOKL TEPLEYEL LEYAAO TOGOGTH VYPAGING, OPYAVIKA 0&Ea, OTMS YOAUKTIKO
0&L kot yopnyeiton ota (oo cav yovopoewdns Lwotpoen. H evoipwon givor 1 dadikacio {Opmong
QLTIKOV TPOIOVT®V e LYNMAO TOGOoTO VYpaciag Kot vwd avaepdPiec cuvONKeS, Ue GKOTO TN
dtpnon Tov TPoidvTog oAAG Kat T PeAtimon tng Opentikng Tov aiog, Yo ypnon g (woTpoen.
Kata v evoipmon onpiovpyodvtar 6&wvec ovvOnkeg mov eEac@aiilovy v dlatnpnon g

vypoaciog Kot g YedoMg Toug.

Metd v avapeién tov cuoTaTIK®V To EVoipmuo TomodetnOnke ce caKOVAES KEVOL aEPOC Kot
napakorovdnOnke n dwdwocio ™ {vuwong. Metd 10 mEpag 2-4 muepdv (avaroyo peE T
Oepuoxpacio Tov TEPPAALOVTOG), NTAV AVAYKOIO 01 CAKOVAEG VO avoiyovton kot va KAEivouv Eava
0EPOCTEYMDC. ALt 1 ddikacio Tov ekteAéoTnKe TEG0EPIS (4) Popéc, eivar amapaitntn Ady® TOL
OTL TapdyeTol O10EEId0 TOV AvOpaka KOTE TN OdpKELD TNG AVTIOPOONG TOV TPAYUATOTOOVV TO
Baktplo, pe amotélecuo av dgv apalpedel o a€pac o1 cakovAeg va avoifovv kot vo épBovv og
EMOPN UE TO OTHOGOAPIKO 0&vydvo. AdYm Tov OTL M| OVTIOPACT] TOL TPOYUOTOTOLEITOL Yol TNV
evoilpmon tov koAapmokoy amortel avaepdfleg cuvONKeS, M EMAPY] TOL EVOIPAOUATOS LE TOV

ATHLOCQUPIKO aéPa Bal £XEL WG OMOTEAEGLLO TNV OVALGTOAN TNG OVTIOPACTG.

Katd v duwipkelo g mopandve oadikociog Aappdvovtay delypata €16l OCTE va yivetow O
éleyyog tov pH tov evolpopatoc. To pH 1o omolo mpémel va €xel 0 TEMKO evoipopa TPEmeEL Vo
etvar pkpdtepo tov 4,1. Eniong 10 teAkd mpoidv e evoipwong £xEl mO GKOVPO Yp®dUa amd To
apYKO Kol TO PaKTAPEL GTAUATOVV TNV aVTIOPACT) LE OMOTEAECUA VO, UV Topatnpeitol vmapén

dro&ediov tov dvBpaka P GTNV GaKOoVAN TOL PpicKeTaL TO TEMKO TPOTOV.

H pétpnon tov pH éywe pe 2 pebBodovg. Xmv mpotn pébodo yivetar opaimon 1/10 tov
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evolpouatog. Aniadn oe 1 ypappdplo evolpodpotog mpootifeviar 9 ml anestayuévov vepov. To
piypo ovadeveton Evtova og Vortex yio tovAdyiotov 20 Aentd. Téhog petpndnke to pH 10 omoio
nrav 3,82. Me v dedtepn pébodo yiveror apaimon 1/2 tov evelpdpotoc. Anadn o€ 5 ypappdplo
evolpouatog npootifevior 5 ml ameotoypuévov vepov. ‘Emeita akolovbel éviovn avadevon oe
vortex yio tovAdyiotov 20 Aemtd kou téAog petpndnke to pH. To pH 1oL gvolpdpatog pe v
devtepn pébodo Mrav 3,80. Onwg @aivetar kot ot 600 pébodot €dmoav mapouoeg Twés pH ko
OLUVETMG 1M dwdkacion TG Yolaktikng (Opmong oto evoipopa giye ohokAnpwOel ko Mtov TALovV

£roo yia va mpootebel 610 crmpécto.

(o)

B

Ewoéva 10 (o). Zvokevacio kot (B). amobnkevon ctnpeciov.
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2.3 AHYH IXTQN -OMOTI'ENOIIOIHXH

>1ig 16/12/14 ko og nhkia 30 nuepov, kabng kot otig 9/1/2015 kot e nlxio 50 nuepadv Ta
KOTOMOVAo petagépbnkay omd 10 aypdéktnua tov T.E.I  Oeccariag, o610 7TNVOTPOPEIO
«Aypaprotey pe €0pa tov Tupvapo Adpiooc. Katomy, odnynbnkav o©1o cuykpOTHo cOOyNg.
Oleg o1 dwdwaociec (avarsOnromoinong, oeoayng, o@aipaéne amoudKpuVeNS TOVTOVAWMY,
EKCTTAUYVIGLOG, dlo®PIGHOS EvTOoHimv Kol TAVGT)), TpayUaTOTOMONKaY amd €01KA UNYOVHOTO
KOl KOTOPTIOUEVO TPOCMOTIKO TOL €AEyYE GTO GVUVOAO TNV ophn deloywyn ™ OadKaciog,

ocvpemva pe tnv oonyia 2007/43/EK.

Ta delypato TOV 10TOV TOL TVEDUOVA, TOV EVIEPOL KO TOV VEQPPOL apUpEONKaY YEPOVPYIKA,
tomofetOnkav oe Eppendorf Tubes 1,5mL, yOybnkov apécmg oe vypd alwto kot drornpnonkov
otovg -80 °C uéypt ™ Broynuikn Toug avaivon.

Ewova 11. AmoOnkevon 10tov.

O 1otoi opoyevomombOnkav oe pvbuiotikd dwhvpo PBS pH 7,4 mov mepieiye 138mM NaCL,
2,7mM KCL kot 1mM EDTA kabBbg ko éva piypo avactoréov mpwteacov (Complete Mini
Protease Inhibitor Cocktail Tablets - Roche Diagnostics GmbH), 6nmg:

» Anpotvivn) (10mg/mL), | omoia avactéder Tnv Bpvyivn kot dAlo TtpwteoivTikd Evivpa.

* Avvmentivn (Img/mL), 1 omoila avactélel TENTOAGES OT®G TNV KVOTEIVN, TNV GePivn Kot TV

Opeovivn).

* PMSF (9mg/mL), «Am.

Katd v mpogtoyacio yio t Proynmkn ovoAvorn Tov 16Tov To JElYHOTH OHOYEVOTOWONKAY LE
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YOLO1 KOl YOLSOYEPL YPNCLOTOIDOVTAS VYPO GlwTO.

Ewovec 12. Opoyevomoinon lotov pe Yypo Alwro.

2.3.1 Eneéepyaoio IoTov.

AxoAo0Bwc, TO opoyevomoinuo vméotn emelepyocion e VEEPNYOLS YL TNV
ameAevBépmon ™mg UEYOADTEPTG duvatng TOGOTNTOG TPOTEIVNG Kol

puyokevtprOnke.(15.000 g - 5 min - 4°C).

2.3.2 IIpoooropiopndg Astktav OCe1dOTIKOV XTpEg.
2.3.2.1 I'evika.

IN'ae m™v afokdoynon ¢ 0&edoavaymylkng KATdoTaonNS TV 16TOV  Tpocsdlopiletar M
OLYKEVTIPMOOT TNG avnyrévng yAovtabeldvng kabmg Kot 1 dpactikdtnta g Kotaidons. o v
exTiumon ™G avtoEEMTIKNG KavOTNTOS GLYVA TPOocdopileTal 1 OAKY| AVTIOEEWDMTIKT KAVOTNTO
otovg 1otovc. [ v afodhdoynon T1ov o&emTIKOL GTpeg, €vag amd Toug OeikTeg mov
YPNOWOTOWVVTAL Y10 TOV TPOCOOPIoUO NG VIEPoLeidmong tov Mmdimv eivol ot ovoieg mov
avTpovv pe to BgtoPapPrrovpd o0&y, evd Yo TNV 0EIdMOT TOV TPOTEIVAOV YPNGYLOTO0VVTOL TO.
TPOTEIVIKA KapBovolia.
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On deikteg 0&e1d®TIKOD GTPEG PETPNONKOY PAGHOTOPOTOUETPIKA KOL 1] 0PYT TPOGOIOPIGHOD TOV

KOOEVOS avOpEPETAL OVOAVTIKE TOPOKATO.

2.4. IPQTOKOAAA AEIKTOQN OZEIAQTIKOY XTPEX.

2.4.1 Métpnon I'hovtaBerdovnc.

H yAovtabeidvn (y-yAovtapviokvotévoyivkivn) eivor ) o aebovn 0goAn (SH) otovg 10100¢
TV {®ov Kot Tov avBponmov. Eival éva tpuentidio mov amoteleitotl amd yAovTapvikd 0&d, yAukivn
Kol Kuoteivn. Ot avaywykés (avTioEedmTikég) g 1010TNTeG ToUloVV GNUOVTIKO POAO GE d1APOpal
peTOfOAIKA  povomdTie OT®MG KOl GTO  OVTIOEEWMTIKO GUOTNUO TMOV TEPIGGOTEP®V  AEPOPlLwV
kuttdpov. H yAovtabeiovn amavtaton kupiog oty avnyuévn (GSH) kot Aydtepo otnv 0EE10mUEVT
™G popen (d1oovAeidio tng yhovtadeidovng, GSSG). Zvvnbwg, n GSSG eivar o 10% g GSH.
H GSH ypnowomnoteital og deiktng g avioéedmtiknig wavotntag Pastore (Pastore et al. 2003).

Ewoéva 13. Zuvtoaktikog tHmog g YAouTafetovng.

H GSH Aettovpyel wg ovvévlvpo oe moArd éviopa. Evdeiktikd avapépovior n vrepoieddon
¢ yAovtabeldvng, n S-tpaveeepdon g yAovtadeldvng kor 1 Belodtpavopepaon. Tailel emiong
ONUOVTIKO POAO 6TO UETOPOMOUO TOV POPUAK®OV Kol TOV acPectiov kabmg Kol oTn Asrtovpyia TV
opomeToM®V Kol TV KLTTapiKOv pepppovov. Elvar emiong {otik m ocvppetoyr g otnv
amoLAKPLVON TV EEVOPLOTIKOV 0VGLOV OO TOV OPYOVIGHO, GTNV OTOUAKPVVOT) TOV LIEPOEEDIMV

Kot TV eEredBepv pridv 0ALG KoL 6T LETAPOPA TOV AUIVOEEMVY OOUEGOV TOV LEUPPAVOV.

Apyn ™S nedooov.

To mepapatikd mpwtokorro Paciletor oty ofeidmon g GSH and 1o 610€106v0 vitpoPevioixd
0&0 (DTNB) ko petpiétan o€ wotovc. H GSH avtiopd pe 1o DTNB mapdyovrag GSSG kot 2-vitpo-
5-0g10Pevioikd o0&V cvUE®VA PE TNV TOPAKAT® OvTidopact, To omoio eivol Eyypopo mPoidv mov
amoppo@detl ota 412 nm. Reddy (Reddy et.al. 2004).
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2 GSH + DTNB — GSSG + 2-nitro-5- thiobenzoic acid

H GSH napdyston amd v GSSG péocm g dpdong e avaywydong g yhovtadeidvng.

Ewova 14. Avaxdklmon Kot apyn TpocsdolopiGHoy NG YAOLTAOEIOVIC.

Awglopota

(1 Phosphate buffer 67 mM (pH 8). MB (KH,PO,): 136 MB (Na;HPO,): 178. T'a va
onuovpyncovpe 500 mL and to phosphate buffer ptidyvovpe 25 mL KH,PO4 (67 mM) ko 500 mL
Na;HPO,4 (67 mM). T'ia to KH,PO4 Quyilovpe 0,227 g kot ta dwedvovpe oe 25 mL vepov. T'a o
Na;HPO, CQuyilovpe 5,94 g wou to owdvovpe oe 475 mL vepod. Ze éva mothpt (€oemg
avopryvoov e Ta dvo dtaivpata. Atopdmvovpue pe NaOH or HCL, 1 N yio pH = 8.

0 DTNB (1mM) cg 1% xutpwkd varpilo (sodium citrate) oe vepd. (39,6 mg DTNB og 100 ml Tov
1% o610AdpaTog Tov KITptkov vatpiov, Y vo ddcet pio cvykévipoon tov 1 mM). DTNB [5,5°-

Dithiobis (2-nitrobenzoic acid)], MB:396,35.

0 Kurpwo Narpro. (CeHsNazO7*2H,0, diévudpo tpwvdrpro, tri-sodium dihydrate), MB: 294,10. To

DTNB dwivetan og kitpkd vatpro to onoio epmodilel onuaviikég aAlayég oto pH.
I[epopatikd tpoTéKOLLO.

Apywcd 100uL 16100 mpootédnkav oe 100uL TCA 5% wor puyoxevipnOnkav ota 21.000g yuo 5
min otovg 50C. To vrepkeipevo cvAAE TNKE Kot dlatnpnOnke o éva @aAido eppendorf. 20 pL
16710V, apaiopévoy 1/2 avapiydnkav pe 660 pL pvBuictikov dwidpoatoc 67mM (pH 8,0) o 330ul
DTNB.

46

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 17:58:11 EEST - 54.158.56.96



[TpoBétovpe Tig TapaKkdTm TocdtNTEG 08 PloAida eppendorf:

Blank Sample
Phosphate buffer 67 mM, pH 7,95 660 uL 660 uL
DTNB 1 mM 330 uL 330 uL
Ameotaypévo vepd 20 puL -
Opoyevomompévog lotdg - 20 Ml

[Tivaxag 5: Alodvpdtov avtidpaong

Avaogvovpe ta eppendorfs kot to emmalovpe 6To 6k0TAOL o€ Beppokpacia dmpatiov yio 45 Aemtd.
H d1atpnon tovg 610 okotddl £el ¢ 6TOYO TNV TTPAYHaTomoinon e avtidpaons HeTasd Tov
DTNB «at g GSH. Metagépovpe 10 mepleyOpevd 100G G€ 0L TAACTIKY] KOWEAIDO Ko peTpdpe

v anoppoenon ota 412 nm. (Roland and Irwin 1952).
Ynohoyiopoi

Apaotikétnta GSH (umol/mg total prot.) = (Absdeiypatog - Aabstoerov/13.6) X 2 x 3 1 4 (AOy®
apoarwoewv) x 50,5 / Zuyk. mpwteivne (mg/mL). Omov 10 50,5 eivar 0 cuvtedeotng apaimong mov
TPOKVITEL SLOPDOVTAS TOV TEAMKO OyKko (1010uL) pe tov 6yko tov totov (20ul) (1010/20=50,5),
noAlomiactaloope pe 2 kot MV mpdT opaiwon mov Eywve and 10 TCA 5% (1:1),
TOAOTAOGIALOVE HE 3 Y100 TOV TOYKPEOTIKO , TOV TVELHOVIKO KOl TOV EVIEPIKO  10TO, Y10 VOl
ovvLTOAOYiGOLHE TNV apaimon mov £yve Katd T ddpkeln g opoyevoroinong. To 13,6 givan o

OLVTEAEGTNG HOPLokNG amocPeong tov DTNB.

H ovykévipmon g npwteivng, vmoloyiomke Pdoel g TpdTLANG KOUTOANG TG aABovuiving, pe
eElowon y=0,0002x + 0,0705 xou R2= 0,9935, 6mov o d&ovag y = Abs ota 595 nm kot o0 X =
Yvykévipwon (ug/ml). Katomy, pe to Bradford test, Aaupdvoviav n tyun m¢ amoppdenone Kot

vroAoyilovtav avtioToryo 1 GLYKEVTIPMOOT| THG OAMKNG TPMTEIVG.

2.4.2 Apastikéotyto ™ Kataidaonc.

Apyf ™c pedodov.

H xatoddon eivor éva kowd évlvpo, to omoio amavtdtor o€ OAovg oyeddv Tovg {ovTovoig
0PYOVIGLOVS IOV £pyovTal o€ emapn e T0 0&uydvo. To vepoleidio Tov VOPOYOVOL SLUOPPAOVETOL

¢ Tpoidv petafolopol og moAAoVg opyavicrovs. Eivat to&ikd kot mpémet vo petatpomet ypriyopa
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o€ QALO, MYOTEPO EMIKIVOLVT YNUIKT OVGIOL.

H evlupukn| KotaAdon katadvel ypinyopa TV omocvviesT Tov Vtepoieldion vOpoydvoL, oe affAafn
o&vyovo kar vepo. Chelikani P,(Chelikani P et. al.,, 2004). 'Eva popio koatardong pmopei vo
petatpéyel 83.000 popww HpO, 1o devteporento oe vepd kot ofvydvo. Bpioketar ota
VIEPOLEICOUOTA, GTO UITOYOVOPLA KoL TO KuTTapdTAacua. Eival éva tepapepés pe 4 mToAVTERTIOKEG
alvcideg peyébovg tovddyiotov 500 apvoéémv. Boon EM, et. al. (2007). Xto tetpepepéc avtod
VILAPYOVV 4 TOPPUPIVIKEG OUAOEG aiNG, Ol OTOIEC EMTPEMOVY GTNV KOATAANOT] VO OVTIOPA UE TO
H,0,.

To Wavikd g pH givar 1o ovdétepo. H avtidpaon didonacng tov H2O2 amd v katoddon sivot

N ako6ovdn: 2 H,O; — 2 Hy0 + O, H avtidpaon mpayuatonoteitol og 2 otddo:
H,0; + Fe (lI1)-E — H,0 + O=Fe (IV)-E
H,0O, + O=Fe (|V)-E — H,O + Fe (|||)-E + 0,

(Omov 1o ovumioko Fe-E avtimpocwmnedel o k€vipo pe T0 6idMNpo ¢ opddag e aiung mov sivot

TPOGOEOEUEVT] 6TO €VOLO).

Ewoéva 15. Movondtt avaywyng tov H,O, og H,O

Emiong n xotardon pmopel va ypnoonomoet to HoO2 yioo v amopdkpuvon to&ikdv ovcimv
(H2A) pe ) ypnoponoinon vrootpodpatog (abovoin), GOUP®VE LE TV aKOAOLOT avTidpoon:

CAT
H,O, + H,A (substrate) — 2 H,O +A.
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INa Tov Tpocdopopd g dpactpotrag g Kataidong ypnowomomnke n pébodog tov Aebi
(Aebi et al., 1984).

Awiopota

(1 Phosphate buffer 67mM (pH 7,4) MB (KH2PO,): 136 ka1t MB (Na;HPO,): 178. Tw va
napaockevacovpe 500 mL tov phosphate buffer Eexvape mpdta pe 100 mL KH,PO4 (67 mM) kot
400 mL NayHPO4 (67 mM). T'ia to KH2PO4 Quyifovpe 0,91 g kot ta dtoddovpe oe 100 mL vepoo.
I'a to NapHPO4 Quyilovpe 4,77 g ko ta dStohvovpe og 400 mL vepod.

e éva motpt (Ecemg avapryvbovpe ta dtodvpata. Av ypewaotel tpocBétovpe NaOH 1 HCL, 1 N

wote 10 pH tov Tapayodpevov dtaddpotog va etvon 7,4.

30% vrepo&eidro Tov vopoydvov (H,0,).

To sl HoO; etvon £toyio mpog ypnon.

[ewpopatiké TpoToKOLLO.

[TpocHétovpe Tovg TOPAKAT® OYKOLG GE TAACTIKOVS OOKILOGTIKOVG COANVEG:

Agtypa
Phosphate buffer 67 mM, pH 7,4 2955 ulL
Opoyevomompévog Iotdg 40 pL

[Tivaxog 6: AleAvudtov aviidpaong

Avadevovpe oto vortex kot emwalovpe otov kKAMPBoavo otovg 37 oC vy 10 Aemtd. Eivor mo
TpokTIKO va emwalovue 2 detypato kabe @opd ®ote vo gipoote oiyovpor 6Tl TOL dElypaTo
QPOTOUETPOVLVTOL OUECHS HETA TNV enmaoT). Koatdmy, HeTapépovpe T0 TEPIEYOUEVO TOV TAAUGTIKOD
KLAIVOpov ce pia koyerida yio pétpnon oto vaepddeg (UV). Téhog, mpocsbitovpe 5 ul 30% Ho0,
OTNV KLYEMOW, TNV OVOKIWVOVUE TPELS POPES YPNOLUOTOIDOVING TOPAPIAL GTNV KOPLEN TNG Kot

petpape v amoppdenon ota 240 nm ywo 130 devtepdiento.
Ymnohloyiopoti

Apootikonta g katardons (U/mg Hb) = (AAbssample per min / 40) x(75 x 1000 x 3114 x 2)
/ Conc. Protein (mg/mL).
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Omov, 10 40 (mol/L) eivar o cvvtedeotng poplakng andcsPeong tov HoO, modhamhacialopevos pe
1000 yio ™ petatponn tov oe pmol/mL. To 75 givat o Tapdyovtag apaivong Tov TPOKLATEL A0 TN
dwipeon tov TEAMKOD OYKOL TOL KVLAIVOpov (3000uL) pe tov Oyko tov deiypatog (40uLl)
(3000/40=75). IoAoamlactdlovpe pe 3 Yoo TOV TVELHOVIKO TOV EVTEPIKO KOL TO VEQPIKO 10TO Yo

VO GUVUTTOAOYIGOVE TNV OPAi®GCT) TOL £YVE KATA TN IPKELN TNG OLOYEVOTOINGNG.

O VIOAOYIGHOG TG OPUCTIKOTNTOG TG KATAAAONG EKQPALETOL MG TPOG TNV CLYKEVTIPMOOT TNG
™G OMKNG TP®TEIVNG. A Abs = 1 petaforn g amoppdenong oe éva Aemtd. H cvykévipmon tov
H,0;, otv xoyerida givar tepimov16 mM. U = pumol/min. AAbs blank givot mévtote undév kot €161
dev amatteiton pérpnomn tov weAo (One Unit decomposes one micromole of hydrogen peroxide

per minute at 25 oC pH 7.0).

2.4.3 Ol Avrioéerd otk kavornta (Total Antioxidant Capacity, TAC).

O 6pog oAk avtio&ewotikn wavotnto (TAC) avaeépetor 6TV IKOVOTNTA TOV GLGTATIKMOV
TOV 10TOV va eéovdetepmdvouy Tig erevBepeg pilec. Kabe cvotatikd €xel avtioedwtikny dpdon.
Qo1000, KAOE £voL GUVEIGPEPEL e SPOPETIKO TPOTO GTNV OAMKY| OVTIOEEWDWTIKN KAVOTNTO TOL
TAAGLOTOG, 1 omoia elvarl yevikd €vor PHETPO TNG OVTIOEEWDWTIKNG KATAGTOONG OAOKANPOL TOL

0pYOVIGLOV.

Yrdpyovv 000 SPOPETIKOL TPOTOL TPOGEYYIONG TNG TOGOTIKOTOINONG TNG OVTIOEEWOMTIKNG
wavomtas. O mpmTog givor 10 ABpotopa TG avTIOEEIOMTIKNAG KOVOTNTOG TOV KAOE GLGTATIKOV
Eexoplotd. Avtdg etvarl 0 Mo EMIMOVOG TPOTOC EMEWON LIAPYOVY TOAAE HOPLOL TOV GLVEIGPEPOLV

oTNV aVTIOEEMTIKT KovoTNnTa. O devTEPOG TPOTOC eivan 1 p€tpnon g TAC wg ohvoro.
Apyn ™c pedodov.

H TAC tov otov ot cvykekpyévn pébodo vroroyileton ypnoyomoiwvtoag to DPPH (1,1-
diphenyl-2-picrylhydrazyl). ITapovcio gvog 60T VIPOYOVOV TOL VIAPYEL GTOV 0PO, N TOPOTAVED
piCa.  (DPPHe) oavdyetar mpog oymuatiopd ¢ avtiotoyng vopalivng (1,1-diphenyl-2-
picrylhydrazine). O npocdiopiopdg g TAC Paciotnke ot péBodo twv Janaszweska kot Bartosz,
(Janaszweska xou Bartosz 2002). H petotponn g pilag vrohoyiletan pe potopétpnon ota 520

nm.

AwAdpota
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11 Phosphate buffer 10 mM (pH 7,4). MB (KH2PO,): 136 koau MB (Na;HPOQO,): 178.

INa va etid&ovpe 500 mL tov phosphate buffer gtidyvoope 100 mL KH,PO4 (10 mM) kou 400 mL
Na;HPO,4 (10 mM). T'a to KH2PO4 Quyilovpe 0,136 g kot ta Stoavovpe oe 100 mL vepd. Ta to
NayHPO4 Quyilovue 0,712 g ko ta dStodvovpe oe 400 mL vepd. Xe éva motpt {éoewc yhvoupe Ta
dwivpata kot tposOétovpe NaOH 1 HCL, 1 N péypt to pH va etéoet v tipn 7,4.

0 DPPH 0,1 mM. MB: 394,32 Awivovpe 0,02 g DPPH o€ 5 mL pebavoing kot o avoputyvioups
pe payvnrakt (10 mM). Metd apardvoope 100 popég pe pebavoin kot to avopryvooovpe Eova e
nayvntaxt. o mopdderypo, apoaidvoovpe 200 pl tov 10 mM Swddpotog tov DPPH o 19,8 mL

pebavoing (mocd apketd yuo 10 detypota, cuv 10 TVPAO Kot TOV OTIKO EAeYYO).

Eéatioag g apoaiwong, o apywkdg Oykog tv S5 mL elvor mavto oapketdg Yoo mOAAOVG
Tpocdloptopovs. Kaivmrovpe pe ahovpuvoyapto to motipt (Ecems, 610 omoio @Tidyvovue to DPPH

Y10 VO OTOPUYOVLE TN GMOTOAVCT). TO GUYKEKPIUEVO SAAV O PTICLYVETOL TN LEPO. TOV TELPALOTOG.
[ AokopPiko o&0 10 mM. Eivon étoo mpog ypnon.

dvororoyiKd, N TN TG amoppOENoNS Yo To Oelypo mov mePEYEL 10 aokopPikd o&H (Positive
Control) Ba wpémel va givor yopumAdtepn Kot omd TV TN TOV OEYUATOV 0ALL Kot Tov TVPA0D. O
AOYoC gtvar 11 cLYKEVTP®OT TOL aoKOPPkoD 0&E0g (€val 1oYLPO AVTIOEEIDMTIKO UOP1O) TOVL EXOVUE
emAécel. H tyum g amoppdenong tov dstypdtwv, Ba mpénel va Ppioketonl avaUeEsH GTIC TIEG TOV

TVEAOV (M HEYOADTEPN TIUN) KOl TOV BETIKOD EAEYYOV (M LKPATEPT TIUT)).
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Hewpopatikd TpoToKOLLO.

[TpocBétovpe Tig axdAovbec mocotTEG otar Eppendorfs:

Blank ®etikdg control | Agtypa
Phosphate buffer 10 mM, pH 7,4 500 uL 495 uL 460 pL
DPPH 0,1 Mm 500 uL 500 uL 500 pL
AockopPiko O 10 mM - 5uL -
Iotog (Apaiwon 1/5) - - 40 uL

[Tivakag 7: Alodvpdtov aviidpaong

Avakwvoope to Eppendorfs pepikég popéc ko ta enwdlovpe oto oxotddt yio 60 Aemtd. Katd
dlapKewl TG enmacng M avTlogemTikég ovoieg Tov 16ToD, efovdetepdvouv t pila DPPH
HETOTPEMOVTAG TN oty T otabepr] Evoon vopalivn. dvyokevipodue yia 3 Aentd oto 20000 g
otovg 25 oC (o v kotapodion copatdiov mov Ba avEncovy v amoppdenon). Metapépoupe
900 mL amd 10 vVEEPKEIPNEVO e TMETA GE TAOGTIKN KOWYEADO KO HETPAUE TNV OMOpPpOPNCN OTA
520 nm. Ezmedn] eivor mBavo 1 amoppdenom Tov TveAOD Vo LEAVETOL LE TNV TAPOSO TOV YPOVOV,

elval oKOTIUN M ETAVAANYN TNG LETPNONG TOV TVPAOD KAOE 5 Tepimov delypara.
Ynoloyiopoi.

To amoteléopata pmopodv vo ekepactodv oc: 1) % peiwon g amoppdenong (Abs) oe oyéon pe 1o
TVEAO, Y, % Abs peiwon = (Abs TvEA0D — Abs delypatog) / Abs tverov x 100ii) pmol DPPH mov
amopaxpvvOnkay / mL nAdopatog = [(% Abs peiwon / 100) x 50 x 25 x 31 4 x 5]/ 1000.

o) Awupovpe pe to 100 pe okomd vo, LETUTPEWYOLLLE TNV TOCOCTIONN HEI®MOT TS amoppOPNoNG O

oA Lelwon ¢ amoppOPNoNG.

B) MoAramiacidlovpe pe o 50 61011 1 suykévipwon tov DPPH oty xuyelida eivar 50 pmol/L g
KoyeAdac.

v) HoAamhacidlovpe pe o 25 9161 1 apaimon Tov 1610 oty Kuyerida givar 25 midcto (1000 pL

otV kKoyerida / 40 pL 16100 T0V detyoTog TNV KLuYeEAda = 25).

0) IoAamiactalove pe 3 Y. TOV TVELHOVIKO TOV  EVIEPIKO KOl TO VEQPWKO  10TO, Yo Vo
GLUVLTIOAOYIGOVE TNV OPAi®CN TOV £YVe KATA TN SIUPKELN TNG OLOYEVOTIOINGONG KoL e S5 EMELON TO
detypa apardveral 1/5 kotd ™ pétpnon.
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) Awpovpe pe to 1000 yia va petatpéyovpe to L og mL.

H d10pbwon pe Paon v olkn mpwteivn €ytve cdpemva pe tov akdéiovbo tpémo: mmol DPPH /

mg total prot.

2.4.4 Ovoieg mov avtidpovv pe 1o OsrofappPrrovpiké o&v (TBARS).

Apyn ™ pedodov.

To 0&e10mTIKO OTpeG GTO KLTTAPIKO TEPPAALOV €XEl WG OMOTEAEGUO TO GYNUOTICUO AKPOG
evepymv Kot aotafmv vrepoiedinv Tov Mmdiov and ta moivakdpesta Mmapd o&a. [Ipoidv g
dlomacong avtdv TV actafdv popiov eivor 1 poiovoloddsion. H poiovolordetion pmopet va
TPOGOIOPIoTEL HEGM NG avTidpaons ™ pe o BsoPapPrrovpcd o&d. ‘Etot, ta TBARS exkppdlovton
ooV 160VVOLOL TNG LOAOVOOAOEHONG, 1 omoia oynuoatiCel pio évaon pe 1o BeroPapPirovpikd 0&L pe
avoroyio poAovoloAdeliong mpog BetoPapPrrovpikod o&y 1/2. H pérpnon e porovolaidehiong etvon

pio @oToUeETPIKY] LEBOSOG Y10 TOV TPOGOIOPIGHO TOV Pabpov vepoleidmong Twv Amidimy.

I'a tov mpocdiopopd twv TBARS ypnoyomombnke o ehappd tpomomomuévn pnébodog tov
Keles (Keles et al., 2001). ITpwv Eekwvnoet ) mepapatikn dadikacio puouifovue to VOUTOAOVTPO OE

Oepuoxpacio 95 oC.

Awddpato

1 Tris-HCI 200 mM (pH 7,4). MB (Tris): 121,14. MB (HCI): 36,46 (stock 37%) [10,1 N]. I'a va
napackevdoovpe ~100 mL tov Tris-HCI buffer ptidyvovue 25 mL Tris (200 mM) kou 42 mL HCI
(0,1 N). I'ar to Tris CuyiCovue 0,61 g ko ta draAvovpe o€ 25 mL vepo. T'a to HCI draAvovpe 0,42
mL tov stock 37% HCI (10.1 N) oe 42 mL vepo?. Ze éva motpt (éoemg piyvoope ta 25 mL and 1o
Tris ko mpooBétovpe apyd ta 42 mL tov HCI ko petd mpocHBétovope vepd og ta 100 mL.
EAéyyovope 10 pH av elvar oto 74. To Tris elvar  ovviopoypagio TV
Tprovdpoéupebvrapvopeddviov (trishydroxymethylaminomethane). To Tris givat KatdAAnio ywo

dnpovpyia puBuotikedv dSteivpdtov pe pH and 6,5 puéypt 9,7.

0 Awiopa Na;SO4 (2 M) — TBA (55 mM). MB (TBA): 144,1 ko1 MB (Na2S0,):142,04. T tnv
napackev]10 mL dwwdvpartog, Cuyilovpe 2,84 g NaSO4 kot 0,08 g BsoPapPrrovpkd o&H (TBA).
To petapépovpe oe éva mompt (éoemg kot mpocsBétovpe 10 mL vepov. Ogpuaivovpe kot
OVOKOTEVOVUE HE TO HOYVNTOKL PEYPL va dwAvBovv Tta cvotatikd mAnpws. To cvykekpiuévo

AV TPETEL VOL PTIAYVETOL TAVTOTE TNV NUEPQ TOV TEPALATOG.

53

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 17:58:11 EEST - 54.158.56.96



[0 TCA 35%: Zvyilovpe 35 g TCA kot ta S10ADOVE GE OMESTAYUEVO VEPO DGTE O TEMKOG OYKOG

va ptaocetl o 100 mL vepov (og Beppokpacio dopatiov).

0 TCA 70%: ZvyiCovpe 70 g TCA kot ta S10A0D0VUE GE OMESTAYUEVO DGTE O TEAMKOG OYKOG V.

otaoel To. 100 mL vepov (og Beppoxpacio dopatiov).
ewpapatiko Mpmtokoiriro.

e dokyaotikoug coinves Falcon (15 ml) mpocBétovpe 100 pL opoyevomompévoo 16tod (Yo Ta
detypota) N anectaypévo vepd (v to ToeAod). TlposBétovpne 500 pL TCA 35% war 500 pL Tris-
HCl xot avadevovpe. Enrwalovpe yuo 10 min og Oegppoxpacio dopotiov. [IpooHBiétovpe 1 mL
Na,SO4 — TBA kat emmdlovpe otovg 95 °C yio 45 min 6to vdatdrovTpo. Katdmty, petapépovpe
tovg Falcon otov méyo kot toug agrnvoovpe va kpuvwcsovy yuo S min. [IposBétovpe 1 mL TCA 70%
Kot avaoevovpe. Metagpépovpe 1 mL oe eppendorfs kot puyokevtpovpe ota 11200 g (10000 rpm)
otovg 250C ywa 3 min. Téhog, petapépovpe pe mméta 900 pl amd 10 vrepkeipevo oe KuyeAida Kot

petpdpe v amoppoenon oto 530 nm.
Ymnoloyiopoi.

H ovykévtpoon tov TBARS (nmol/mg total protein) = (Abs delypatog — Abs TvpAov) / 0,156 X
31 x 2 1M 3 x 3, 6mov 10 31 &lvar 0 cLVTEAEGTNG apaimong, TOL TPoEPYETUL amd TN OUPEST] TOV
teAKoV 6ykov (3100 pl) pe tov 6yKo Tov opoyevomompévov otov (100 pl) (3100 / 100 = 31). To
0,156 mpoépyetar and to cLVTEAESTN HOPLOKNG amdcfeonc™ g MDA mov eivor 156 (mol/L)
dtupovpevov pe 10-6 pe oxomod va petatpomovv ta mol/L oe umol/L. TToAhamhacidlovpe pe 3 v
TOV TOYKPEATIKO , TOV TVEVHOVIKO KOl TOV EVIEPIKO  10TO YO VO GUVOTIOAOYICOVE TNV Opoimo

OV £YVE KOTA TN SLAPKELD TNG OUOYEVOTTOINGNG Kol e 3 EMELON TO OETY U apODVETOL 3 POPES KOUTA

™ pETpnon.

O ovvteheotc poplakng andoPeons pog ovsiag 16odTot pe TNV amoppdPNnon g ovciog

ot o€ cuykévipwon 1 mol/L.
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2.4.5 Tlpoteivikd kappoviria

Apyn ™ pedodov

O mpwteiveg kot Ta apvo&éa givar gvaictnto oe PAaPeg mpokaiovueves amd T ehevBepeg
piles. Ta mpoteivikd kopPfoviio eivor €vag Oeiktng ¢ ofeidmong TV TPOTEVOV Kot
ypnoponoteitonr evpémwc. Ot KapPovorikés opadeg (aAdeHOeS Kol KETOVEG) OV AMOTEAOVVTIOL A0
éva dropo avBpaka og STAO decpd pe éva dropo o&uyovov C = O, og cuvnbmg amotelohv HEPOG
oe GAAeg peyoldtepeg Asttovpywkéc opadec. Tlapdyovior kvupiog otic mpochetikés opddes TG
poAivng (pro), Tg apywvivng (arg), g Avcivng (lys) kot g Opeovivng (thr). Eivat évag agidmotog

deikng o&eidmwong twv mpoteivoy Kabhg Ta KapPoviia ivor otabepd popia.

O tpwteiveg mov KapPovoiidvotol vpictavton un avactpéyipes PAaPeg kabmg ektpémovtan amd
TN PLGLOA0YIKT TOVG Asttovpyia. Ot KapBovolmpéveg mpwteiveg oe pétplo fabud, dtacmmvrot amod
TO TPOTEOCOUN OAAE oV VTTOGTOOV TOAD dpyueieg PAGPec tdTE dev PTOPOVY VO S1OICTAGTOVV Koil

GLYKEVTPOVOVTOL GE CLGCOUATMOLATA VYNAOD HOPLKOL BAPOVC.

H xappovurioon tov mpoteivav Oyt poévo ennpedlel T 01KN ToLG Attovpyio aALd Ko TOV TPOTO
He Tov omoio Aettovpyovv Kot dAka Propopia. T'a mapdderypa, av vrootovv kapPfovorioon Evivua
omw¢ exeiva mov emokevalovv 1o DNA 11 ot DNA moAvuepdoeg, o DNA de Ba emdopbmveron
ovte O avTypdeetal pe v amopaitntn mototto. O GYNUOTIcHOS TV KapBovuliov cuvibmg
aviyveveTaL LE TNV ovTidopaot) Tovg pe to DNPH (2,4-dtvitpipatvorvdpalivn) mpog oynuoticid tov
2,4-dtvitpoavorvdpaloviov. O mpocdloptopog twv kapPovoriov Baciotnke otn uébodo Patsoukis

(Patsoukis et. al., 2004).

AwAvpato
1 Avadopa HCI1 2,5 N. HCI: MB 36,46; stock 37% (10,1 N)

INa va mopackevacovpe 100 mL dwwddpotog 2,5 N HCL, npocBétovpe apyd 24,6 mL tov 37% HCI
(ico pe 10,1 N HCI) oe =70 mL anectaypévov vepod kat 10 gépvovpe oe teMKo dyko 100 mL pe
aneotaypévo vepd. Katd v mapackevn tov dwivpatog tov 2,5 N HCI ypedleton aitepn

TPocoyN enewdN 1o ddAvpa Tov 37 % etvor ToAD KOVGTIKO.
[Tavta n mopackevn) yivetol KAT® omd TOV amoywyo Kot QOpmVIIS YAVTLOL.
(1 DNPH 14 mM. (MB: 198,1)
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INa va ptia&ovpe 100 mL 14 mM DNPH dwoAavovpe 0,2833 ¢ DNPH og 100 mL 2,5 N HCI. To
dtlopa awtd eTidyveTan Thvto T pépa Tov TEWPAUATOS. OTov T0 ETOUAGOVUE TO KOADTTOVUE UE
aAovpvoxapTo Yot eivar eotogvaicOnto. Amartovvtar 0,5 mL yw kaOe deiypa. PTidyvovpe Kot

éva TEAO Yo KGBe delypa.
1 Ovpia 5 M (pH 2,3). (MB: 60,06)

INa va ptia&ovpe 100 mL 5 M ovpiag (pH 2,3, 10 onoio puBuiletar pe 2N HCI), dwoddvovpe 30 g
ovplag in =70 mL aneotaypévov vepov kot to pépvovpe o€ TeEMKO Oyko 100 mL pe omestaypévo

vepo.
Mewpopoatiké TpoToKOLLO.

e 50 pL opoyevomompévou 1otov mpochétovpe 50 pl 20% TCA oe eppendorfs kou avadehovpe
oto vortex (kdBe Odelypa €xer 10 TEAS ToL)*. To 20% TCA mpootibeton pe oxomd va
KOTOKPNUVIGTOUV o1 mpwteiveg tov mAdopatog. To TCA (tpyhwpooikd 0&L) ypnopomoleitot

evpémg o Proynueio Yo v KaTakpUvion pakpopopiov 0tog tpoteives, DNA kot RNA.

Enwalovpe otov mayo yia 15 Aentd ko puyokevrpovpe ota 15000 g yia 5 Aentd otovg 4 oC ko
amopakpHvovpe to vrepkeipevo. Katomy, nposbétovpe oto ilnua (neAéta) 0,5 mL tov 14 mM
DNPH (dwAivpévo oe 2,5 N HCL) ywa ta detypota 1 0,5 mL 2,5 N HCL yia ta tvpAd (kdBe detypa
€XEL TO O1KO TOV TVPAD), SADOLLE LE TNV TTETA TO U, avadeLOVIE Kol ETMALOVILE GTO GKOTAOL
o€ Beppoxkpacio dwpatiov yio 1 dpa pe evoldueon avddosvon oto vortex kabe 15 Aentd. Metd v

népodo g piog dpac, puyokevipovpe ota 15.000 g yio 5 Aentd otovg 4 °C.

Amopokpovoope to vepkeipevo kot mpocsOétovpe 1 mL and 1o 10% TCA, avadebovpe (dtaidovpe

e TV mméta To {npo ov ypelaleTon) kol puyokevipovue oto 15.000 g yio 5 hemntd otovg 4 °C.

Amopokpovoope 1o vmepkeipevo kot mpocsBétovpe 0,5 mL oBovoing kot 0,5 mL o&wod
glvAeotépa (avoroyia piypatog, 1:1 v/v), kédvovpe vortex kot puyokevipovpe ota 15.000 g ywo 5
Aemtd otovg 4 °C. To ilnua mhéveton pe 10% TCA xon pe piypo adavoing kot o&uot ardviectépa
yw va  amopokpuvlei to DNPH mov odev €xet avidpdost. Avtiv v dwdwkacio v

emovolopPavoope aAleg 600 (2) POPES KoL ATOULOKPVVOVLLE TO VITEPKEILEVO.

[IpocBétovpe 1 mL 5 M ovpia (pH 2,3), avadedovpe kot enwdlovpe otovg 370C yuo 15 Aenta. H
ovpla TPoKaAEl LETOVGIMON TOV TPOTEIVAOV (O1UGTOVTOG TOVS OUOOTOAKOVG OEGHOVG) AVEAVOVTOG

é1o1 T SeAvTéTTd Toug. DuyokevTpovpe ota 15000 g yio 3 Aentd otovg 4°C. TéLog, LETAPEPOLLLE
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pe v muwéta 900 mL o pio KoyeAida Ko peTpdue v amopoébenon ota 375 nm.*(To ToEAO

TepLEXEL T TAvVTO kTOC 0o T 0,5 mL DNPH, ta omoia avtikadiotavtor 0,5 mL HCL 2,5 N).
Ynohoyiopoi.

JUyKEVTIPOOTN TPOTEWVIKOV  kapPovoriov  (nmol/mg  total  prot.)=  Adeiypotoc-

ATtopA01/0.022%1000/50 x 2 1 3 x 2/ZvyK. TpwTeEivng (mg/mL).

O ovvieheotg poplakng amodcPeong tov DNPH eivar 22 mM x cm-1. To 1000/50 eivar o
ovvteheotng apaimong (1000 pL oty koyerida /50 pL detypartog). [MoAlamiacidlovpe pe 3 yn
TOV HVTKO Kot PE 4 Y10 KOPIKO — NTOTIKO 16TO, Y10 VO GUVUTOAOYIGOVUE TNV apaimon Tov £yve
KOTA TN OIPKEWL TNG OUOYEVOTOINONG Kot He 2 emed] 10 Selypo opoldVETOL 2 POPEG KATA TN

pétpnon, 010t tpochétovpe TCA 20% apyucd).
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3. AITIOTEAEXMATA

To amoteléopata mov TAPOLSLALOVIOL TOPAKAT®, eKPpdoTnKov ¢ péon twn + SEM.
Extedéomnke povodpoun avdivon odwacmopds (one way ANOVA), pe 10 mpdypoppo PASW
Statistics 18 (mponv SPSS Statistics), katd Tukey kot Dunett. To emimedo onpoavtikdOTNTOG

nmpocdopiotnke og *p<0,05.

3.1 Avorypévn I'hovtaBeiovy (GSH).

GSH NEO®OPO

GROUP M.O | S.D SEM GROUP M.O S.D | SEM GROUP M.O | S.D | SEM
Control30days | 0019 | 0,008 0,003 dc;;s”o' 301 0344 0,081 | 0033 | Control30days | 0218 | 0048 | 0,020
Polyphenol 30 | 550 | 0,011 0004 | Polyphenol 30 |4, 0051 | o021 | Fowphenol 30 o555 | 0019 | 0008
days days days

Control 50

Control50days [ 0013 | 0003 | 0001 [ U 0,201 0158 | 0060 | Controlsodays | 0213 | 0037 | 0,014
Polyphenol 50 4518 | 0,005 0002 | Polyphenol 50 | 4,5, 0109 | 0039 | Foyphenol 50 o506 | 0038 | 0014
days days days

(*p < 0,05 o oUykplon pe to Control).

I'paenua 1. GSH 6100¢ 161006 TV KOTOTOVAM®YV.

H tyn mc GSH 10v mvevpovikod 16100 g ToAveatvolkng opdadag tov 50 nuepmv av&dvet
ovykévipoon g koatd 38,1% o oyéon pe v oudda control kor to amotélespo owtd ivor

GTOTIGTIKO CILOVTIKO.
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Eniong avéaveton 1 ovykévipoon ¢ GSH kot 610 veppikd 1616 NG TOADQOIVOAMKNG OUAd0GC
tov 30 nuepov  katd 16,1% oe oyéon pe v opddo control divovrag kot €66 OTOTIOTIKA

OMUOVTIKO OTOTELECLLOL.

3.2 Apacstikotnto Kataraong.

CATALASE NEO®OPO

GROUP M.O S.D SEM GROUP M.O S.D SEM GROUP M.O S.D SEM
Control 30days | 152,208 | 27302 | 11,146 cog;r;’s' 80 | 714082 | 131852 | 53828 CO’;;?S' 80 1 760690 | 130278 | 53,186
Polyphenol 30 days | 178,323 | 39164 | 15988 PO'Vpd';‘;';O' 30 | 793682 | 79882 | 32612 PO'V%*;‘;‘;O' 30 | 620207 | 115730 | 47,250
Control 50 days 173223 | 6899 | 26,078 coggf’s' 50 299,042 | 45201 | 17,084 COEZ;’S' 50 679,158 | 66,740 | 25225
Polyphenol 50 days | 195494 | 65546 | 23174 Po'ypd';‘;';(" 50 | 223842 | 57373 | 20285 PO'VZ*;‘;ZO' 50 | 6e2,802 | 41,083 | 15500

(*p < 0,05 o€ oUykplon pe to Control).

I'paonpo 2. Katoiaon 6Tovg 16TOVS TOV KOTOTOVAMY.

H dpaoctikdmra g KataAdong Katd T GUYKPLIo TOV OLAd®V TOV EVIEPIKOV 16TOV HETAED TOLG,
QOIVETOL VO LELOVETOL TTPOOJEVLTIKA LE TNV ahENOT TS NAKINS TOV KOTOTOVA®YV KOl LOAGTO GTOV

EVTEPIKO 16TO TNG opadag control tov 50 nuepdv 1 peimon avty ivol GTATIGTIKA GTUAVTIKT.
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3.3 Ol Avrioéerdmtikn Ikavéotnyra (TAC).

TAC NE®PO
GROUP M.O | S.D | SEM GROUP M.O | S.D | SEM GROUP M.O | S.D | SEM
Control 30 days 1,250 0,102 0,042 Control 30 days 1,239 0,033 0,014 Control 30 days 1,051 0,029 0,012

Polyphenol 30 days 1,253 0,073 0,030 Polyphenol 30 days 1,356 0,170 0,069 Polyphenol 30 days 1,132 0,131 0,054

Control 50 days 1,212 0,190 0,072 Control 50 days 1,184 0,060 0,023 Control 50 days 1,096 0,060 0,023

Polyphenol 50 days 1,139 0,178 0,063 Polyphenol 50 days 1,136 0,115 0,044 Polyphenol 50 days 1,220 0,031 0,012

(*p < 0,05 o€ oUykplon pe to Control).
I'paonpa 3. TAC 6100G 16TOVS TOV KOTOTOVAMV.

H oAn avtioedoTikn ikavoTnTa T0V VEPPIKOL 16T0V TV (DE®V TOL TOGTNKAV UE TOAQOIVOAES
napovctdlet pe Bdon to ypdonua 3 pio avénon otig 50 nuépeg o mocootd 11,3% oe oyéom pe v

opada control pe tig petaPforéc va eival OTOTIGTIKG GNUAVTIKEG.
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3.4. Yrepo&eidowon Avmdiov (TBARS)

TBARS NE®PO
GROUP M.O | S.D | SEM GROUP M.O | S.D | SEM GROUP M.O | S.D | SEM
Control 30 days 13,195 | 5,136 2,097 Control 30 days 15,296 | 7,238 2,955 Control 30 days 12,049 | 2,166 0,884

Polyphenol 30 days | 12,331 | 1,077 0,440 Polyphenol 30 days 7,514 1,744 0,712 Polyphenol 30 days | 13,348 | 2,457 1,003

Control 50 days 11,524 | 2,114 0,799 Control 50 days 7,379 1,366 0,516 Control 50 days 15,776 | 1,719 0,650

Polyphenol 50 days | 12,765 | 3,245 1,147 Polyphenol 50 days 5,893 1,381 0,488 Polyphenol 50 days | 17,298 | 1,518 0,574

(*p < 0,05 o oUykplon pe to Control).
I'paonpa 4. TBARS 67100G 16T00C TOV KOTOTOVAMV.
Ta ermimeda tov TBARS, otov eviepikd 1016 tov 30 nuepdv tov (dov mov taiomkay ue

ToAQOWOLeG petmnkav oe oyéon pe Ty ouddo  control katd 50,8% divovtog amotédeoua
GTOTIGTIKO GTULOVTIKO.
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3.5 Iporteivika Kappfovoha

CARBONYLS NE®PO

GROUP M.O | S.D | SEM GROUP M.O | S.D | SEM GROUP M.O | S.D | SEM
Control 30 days 41,202 | 16,031 6,545 Control 30 days 32,922 | 14,251 5,818 Control 30 days 87,384 | 14,169 5,784

Polyphenol 30 days | 29,297 6,735 3,012 Polyphenol 30 days | 36,042 | 13,092 5,345 Polyphenol 30 days | 71,691 7,224 2,949

Control 50 days 45,802 | 16,211 6,618 Control 50 days 16,962 | 10,183 4,157 Control 50 days 77,601 7,683 3,137

Polyphenol 50 days | 39,176 | 14,150 5,777 Polyphenol 50 days | 26,253 8,973 3,663 Polyphenol 50 days | 67,811 6,706 2,535

(*p < 0,05 o€ oUykplon pe to Control).

I'paonpa 5. Kappovoia 6Tovg 16TOVS TOV KOTOTOVAMV.

Toa emineda TOV TPOTEVIKOV KOPPBOVOAM®Y, GTOV VEQPPIKO 1610 TV (OoV 7oL ToloTnKOV e
TOAPOIVOLEC  GNUEIDVOVY OTMOC POIVETOL KOl GTO YpAPMUA 5 otadlokn Heiwon oe oxéon UE TIS
opddeg control .Avtr n peiowon otig 30 nuépeg eivar katd 17,9% ko otig 50 nuépeg katd 12,6%

KO Ol TWWEG Elval GTOTIOTIKE OTUAVTIKEG.
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4. XYZHTHXH.

O oKomdg TG TOPOVCAS EpYUsiog NTAV Vo EKTPOPOVV dVO (2) opddeg kotdmovimy dyvvong. H
opada A - opdada control AduPave Koavovikd crtnpécto kot 1 opdda By 15 nuépeg Adupave
KOVOVIKO GITNPEGLO KoL OTNV GUVEXEWL EVOIPOUO KOAOUTOKIOV-CTELPUA®Y HE TOAVPOUIVOALKE
npdcleta. EALyyOnkav ot deikteg 100 0EE0WTIKOD GTPEC, GTOLG 16TOVG (TVELHOVOG -EVIEPO -
veppo) Kot e€etdotnke av  PeAtiodnke M avtiogedmTikn wavotnta tov {(dov. Ot deikteg Tov
0&EE0®TIKOV 6Tpeg ov eAEyyOnKav Ntav: H avnyuévn yiovtabeidvn (GSH), n dpactikdtnTo g
katahdong (Catalase activity), n oMk ovioéewdotikny wavotnto (TAC-Total antioxidant
capacity), ot ovoiec mov avtidpovv pe to BetoPapPrrovpikd o0& (TBARS — Thiobarbituric acid
reactive substances) Kot to Tp®TEVIKE KapPovoia. To omovdaidtepo 6e avtv TV €pyacio sivat
TG TO TOAPOIVOAMKE TPOGHETA S101PpOPOTOI0VV TOVG OeikTEG HETAED TV OUAdWV, JELYVOVTOG TWG

emnpedlovv TV 0&edoavaymyiKn Kataotaon Tov (Omv.

YUYKEKPEVO, OGOV 0QOpPE OtV OLYKEVIpOON TS avnyuévng yiovtabeidvng (GSH),
SOTIOTOVETOL TOC 1) TOAVQOIVOAIKT] OUAOO TAPOVGLALEL AVENUEVES TYEC, OTATICTIKA CUOVTIKEG,
oe oyéon ue v opada. control. TTo cvykekpluévo 0 TVELUOVIKOG 1GTOC TNG TOAVPUIVOAKNG OLLASOG
tov 50 nuepdv oe oyéon pe v opdado control av&aver ™ ovykévipoon kotd 38,1% kot 0
amotéleopo avtd givol otatioTikd onpaviikd. Emiong kot o veppikdg 16TOC TG TOAVQUIVOMKNG
opadag tov 30 nuepdv oe oxéon pe v oudda control av&aver ™ cvykévipmon katd 16,1% kot
ovtOd 10 Omotélecpo etvan emiong otoToTikd onuoavtikd. H yAovtabeidvn eivar to xvuprotepo
eVOOYEVEG OVTIOEEWOMTIKO TOV TOPAYETOL OO TO KVTTOPO, GLUUETEYOVTIOG omevbeiog otnv
eEovdetépwon TV eAehBepmv pldv Kot TOV EVEPYDOV HOPP®OV TOL 0ELYOVOL, EVD GUVINPEL Kot
e€myevi avtio&eldotikd, onmg ot Prrapiveg C kot E otigc avnyuéveg (evepyéc) popeéc touvg (Scholz
1989, Hughes 1964). Exiong, emdpd oe petafolkéc kot Proynuikés avtidpaoelc 0mmg 1 obvheon
kol emdwpbwon tov DNA, 1 mpoteivoohvBeon, n odvBeon mpootoyAavoiving, M HETOPOPE
apwvoléwv Ko m evepyomoinomn evibpmv. Zotikn givor exiong 1 0pdacn ¢ 6Tov HETOPOMGHO TOV
ownpov. Zta {da 1 yAouTadeidvn 0pa g VIOGTPMUL G GVLEVKTIKEG KOl OVAYMYIKES AVTIOPACELS,
7oL Kotolvovtat amd to évivpo S-tpaveeepdon g yAovtadeidovng (GST) 610 KLTTAPOTAAGHATIKO
VYPO, GTO KPOGOUATA KOt 6Ta HiToxovoptla. Eivar emiong wavn va cuoppetéyet o un evOopotikég
oLLEVKTIKEG OVTIOPACELS LE KATOlEG OVLGieG. Xe mapouoles gpyaciec mov €yovv delaybel oto
Epyastipro ®ucoroyiog Zowkaov Opyavicuav, 1 YOp1ynct TOADQAVOA®Y, iye ¢ AmOTELECLA, 1|
GSH va mapovcidcel avénorn oe oyéon pe 10 ¥pOVO Kol oTIS control Kot 6T TOAVQOIVOAKES
opddeg, motdco ot TWEG elyov peyolvtepn avénom otig moAveoawvolkés amd OtL otig control

opddeg, 10 omoio cuvvnyopel oto Betkd amotérecpo TV moAvVEawvol®mv (Gerasopoulos K.
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et.al.,2014) .

Ocov apopd oty katordon (CAT), ot molveowolkég ouddeg mopovotdlovy avénon g
dpacTKOTNTAG TOV VOOV, GE OYXEoMN UE TIG OUAOEG EAEYYOV YWPIS OUMOC VO £XOVUE GTOTICTIKG
ONUOVTIKO OTOTEAEGLA Y10l KATOWOV OtO TOVG 1IGTOVS OV EAEYYNKAY. ZTOTICTIKG CUAVTIKO €ivol TO
amotéheopo ™G TG g CAT otov eviepikd 1616 oty opdda edéyyov twv 50 nuepdv 6mov Ta
enmineda g peiwdnkav. H kupidotepn anyn ROS otov dvBpomo sivar 1 dtappon evepyomomuévon
o&uyévov and ta pToydvopLa, T0 0010 PLGIOAOYIKA EUEOVIETOL OC EVOLAUESO KaTd TN d1dpKeLn
G O0EEWMTIKNG POGPOPVAMMONG KOl 1 TEAMKN Tov TOYM €ivor 0 oYNUATICUOG popimv vEPOU.
EmnpocOeta, o1 avidpdcel ovPikivovng g avomveLSTIKNG 0AVGIO0G HTOPOVV VO TPOKAAEGOLV
dwppon mAextpoviov amevbeiag oto ofvyodvo. Xvvolkd, péxpt ko 2% tov o&uydovov mOov
EIGEPYETAL GTNV AVATIVEVGTIKY oAvcida oynuatilel aviovto covmepoéediov (02%) to omoia péow
™G OpAonS TS OIGHOVTACTG TOV GOVTEPOEEIOOV UETUTPEMOVTOL GE VIEPOEEIOIO TOVL VOPOYOVOUL.
Eniong, vmoompiletonr O6t1  o&ed0avaymylkés  OVTIOPACELS OTIG OMOIEC  GLUUETEYOLV
eAafPvompwteiveg emiong cuvelspEépovy éva mocootd Twv cuvoAk®v ROS. Ymepoleidio tov
vdpoyovov (H20;) pumopodv va mapdyovv mowkila Evivpa, petald Tov omoimv apKeTEC 0EE10AGEC.
Ta xuprdtepa amd avtd eitvar 1 0&gwdaon g EavBivng, n o&ewddon tov NADPH kot to copmieypa
tov Kvtoypmpatog P450. H CAT eivar 1o évlupo 1o omoio petatpénet to HoO2 og HoO ko Oy, Xty
Tapovoa epyacio wotdco, ot petaforég g CAT dev Bpédnkav va elval GTATIGTIKA ONUAVTIKES GE
KOvEVAY a0 TOVG VIO LEAETT 16TOVG. Ze pia mopeppept| perétn (Goutzourelas et.al., 2015), pdavnke
OTL M yopnynon exyvMopdtwv ondopwv oto@vAov (GPE), dev @dvnke va aokel avtio&edmtikn
dpdon péow g pubong towv aviéedntikav eviopuwyv CAT, SOD kot HO-1 évlopa. Xe avt ™
puerémn, n enelepyaocio pe GPE peimoe to6co v ékppaon 660 katl T dpacTikOTNTo TOV EVEDUOL
CAT og evdobniokd KOTTOPO, EVO OTO HOIKE KOTTOPO, OEV €iye Kavévo amotédecua. Emiong,
Qavnke O0TL 0ev emmpedotnke M Ekepaocn 1 1 dpactikdtnTa ¢ SOD ota kuttapa EA.hy926 kot
C,C12. To yeyovoc 611 To ekyOMcpa dev eiye kopia enidpacn (1 aKOUN Kol Heimon), oV EKEPOcN
kot N OpactikdOtnTa TS CAT Ko twv SOD evlbpmv pmopel va eEnynbel amd v wavdttd avtov
TOV TOAPUIVOADV VO EVIGYDOVY AAAOVG avToEedmTikég punyaviopovg, 6mws GSH, GCS kot GST.
[Mopopoto  amoteAéopoto @AvVNKOV Kol o€ GAAEG UEAETEC, Ol Oomoieg £yovv avaEEPEL OTL TO
EKYLAGLLOTO GTAPLALOD dgv emnpéacav v dpactikotnta s CAT kot tev evlopov SOD (Yang T.

et.al., 2014. xou Fernandez-lglesias A. et. al. 2014).

O tyég g TAC otovg 161006, TAPOoLGIALOVY 1O0ITEPO EVOLPEPOV KOl EPUNVELOVIOL MG
aKoAoV0mG: 0 veppkdg 16TOG TV 50 NUEPDV NS TOAVPUIVOMKNG OUddag oe GYéom He TNV opdda

control avéavetl ™ cvykévipwon katd 11,3% Kot to amoTéAEGHO AVTO EIVOL GTATIOTIKG GTLLOVTIKO.
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INo tg vmdlowmeg peTPNOES, Ol TES dev MTav OTATIoTIKA onuavtikés. O 0pog olkn
avto&edotikn wavotrta (TAC) avagépetar oty KOVOTNTO TV CLGTATIKOV TOV 1GTOV Vo
e&ovdetepmvouv Tig elevbepeg pilec. Kabe cvotatikd éxet avtiofedmtikny dpdon. Qotdco, Kabe
€VOL GUVEICQEPEL E OOPOPETIKO TPOTO GTNV OAIKN OVTIOEEWMTIKY KOVOTNTA, 1 0Toio eivar Yevikd
éva PETPO NG avTIOEEWMTIKNG KOTAGTAONG OAOKANPOL TOL OpYavioHoD.  YTapyovv 600
PO peTIKol TPOTOL TPOGEYYIONG TN TOCOTIKOTOMGNG TNG OVTIOEEWMTIKNG tKovotnToc. O TpdTog
elvarl to dBpocpa TG avToEEWB®TIKNG IKOVOTNTOG TOV KABe cvotatikol Eexmplotd. Avtog gival o
TO EMMOVOC TPOTOG EMEWDN LAAPYOVY TOAAA UOPLO. TOL GULVEICOEPOVY GTNV OVTIOEEOMTIKN
wavotnta. O dgvtepog tpdmog eivar 1 pétpnon g TAC ¢ obvoro. Ze GAAeg HEAETEG TOL
Epyaompiov ®vcioroyiog Zowkav Opyovicpudv Opmc PBpédnke 0Tt M OMKN aVTIOEEIOMTIKY
wavomnta (TAC), frav peyordtepn vy {do wov TpdenKay e TOAVQOVOAEG amd omdfAnta

eharotpiPeiov (Gerasopoulos K. et.al. 2014).

H vrepoéeidmon Mmdiov amotelel £vo KOPLO YOPAKTNPICTIKO TOV 0EEWMTIKOD GTPES Kol UTOPEl
va petpnfel pe dwpopeg pebdoovg, ot omoieg mepriapPdvovv TV mocOTIKOTMOINGY E£ite TOV
TpOTOYEVOV (VOpoiTEPOEEdimV), gite TV devtepoyevdv (TBARS, ovcieg mov avtidpovv pe 1o
OsoPapPrrovpikd o0&y ko F2-tcompootdvia) mpoidviwv g vmepoleidmong. Xty moapovoo
gpyacia, ot ovciec mov avtidpovv pe 10 OeoPapPrrovpikd o0&y (TBARS) deiyvouv mwg o
OLYKEKPIUEVOS OEIKTNG TOPOLSIALEL Yoo TOV  EVTEPIKO 16TO NG TOAVQOIVOAMKNG opddog tov 30
NUEPDV G€ Gyéon pe v opdda control peiwon g cvykévipwong katd 50,8% kot To anotéleciia
avto eivar  otatioTikd onuovtiko. Emiong o evtepikdg  16TOG TG TOADQOIVOAMKNG opadag Tov S50
nuep®v og oyéon pe v opada control pewdver ta TBARS katd 20,1%, mbovdg Adyo tov
TOAVPOIVOADY T OTTOT0. OPOVV OVTIOEEIOMTIKA Kot HEWWVOVV TN MmOKN vrepoleidwon. o Tig
vroérowmee petpnoelg ot petaforéc twv TBARS dev ftav ototiotikd onuaviikéc. EmmAéov, oe
mapopoleg perétec v Epyaoctnpiov dvcioroyiag Zowov Opyoviopov to TBARS, nrtav
OTUOVTIKA pElwuéva oTlg ToA@avolkeg ouddec oe oyéon tig control (Gerasopoulos K. et.al.
2014). Xvvenmg, ot ToAEOOLeG GupuBalovy otny peiwon g o&eidmong tov Mmdiov. H peimon
™G VIEPOEEIdONG TV Amdinv eKkTOG amd Tig BeTikég emodpacels ywoo v vyeio Tov {mov, Oa
Umopovce emiong vo PEATIOGEL TNV TOOTNTA TOL KPEatog, kabmg N ofeidmon Tov Mmdiov 610
Kpéag elvar pio amd T KVPlEg autieg Yo tov mepopopd g mowwtntog tov (Arshad et al., 2013).
Ewwodtepa, n o&eldwon tov AMmdiov odnyel oty aAloiwon tng yedong kot T pelwon g

dTpoikng a&iog Tov Kpéatog kat Twv mpoidvtwv tov (Namand Ahn, 2003).

Télog, M pérpnomn 1OV TPOTEVIKGOV KapBovOAioV Hog VToINAGVEL TO T0c06TO 0&eidmONg oV

£YOUV LTOGTEL 01 TPMTEIVEG TOV 16TAOV, amd ) dpdon tev ehevBépwv pillov. o ta enineda TV
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TPOTEWVIKOV KapBovorliov mapatnpovpe 0tt 1 opdoa EAEYYOV TaPoLGIALEL AVENUEVES TIUES, OE
oxéon e Tig dAleg opddes. O veppkdc  16TOG TG TOALQUIVOAMKNG opddag twv 30 nuepdv og
oyéon pe v opdda Control peidver ™ ovykévipwon kotd 17,9% Kot 1o omotélecpua avtod givorl
OTOTIOTIKO GNUOVTIKO EMIONG O VEQPPIKOS  10TOG TNG MOAVPOIVOAMKNG opddag Towv 50 nuepdv og
oyéon pe v opdda Control peidver ™ ovykévipwon kotd 12,6% Kot avtd 10 amotédecpio givot
EMIONG OTOTIOTIKA CNUAVTIKO . AVTO  oNpaivel TG 01 TOAVPAVOLES TTOV LIAPYOVV G VTV TNV
opdda vroPonbovv oty peiwon g ofeldwong twv mpwTeivedv. Ot VTOAOUTEG HETPNCEIS OV
EUPAVIGOV KATO0 GTOTIOTIKG GNUOVTIKY] LETAPOAT. e GAAEG epyacies, TO TPOTEIVIKA KapPBoviiia
elyav avénuéveg Tiég otic opddes control 6e oyéon He TIG TOAVPUIVOMKES, EVO PE TO TEPAS TV
NUEPDV TAPOVCIACTNKE GLVEYNG HEIWON OTIS TOAVQUIVOMKEG OUAOES, LTOOEIKVOOVTOG OTL Ol
TOAPOIVOLES amotpémovy TV o&eidmon tov mpoteivov (Gerasopoulos K. et.al. 2014). "Exet
npotadel 0tL 1 dwomaon tov HyOp amd oidnpo M yoAkd eivar po onuaviikny mnyn OHe mov
umopoHv vo 0EEWOCOVV TO, VITOAEIUHATO OUIVOEEDY OTIC TPOTEIVEG Kol 001 YOUV GTO GYNUATICLO
TpoTEIVIK®OV KapBovoMov (Stadtman kor Levine, 2003). 'Eto1, moAvgoatvoreg mov Ppickovtal ota
OTEUPLAO UTTOPOVV VA aVOSTEALOVY VTG TIG avTdpdcels. [Ipdcpatec pedéteg £yovv deigel 6TL N
0&eldmon TPOTEVOV UITopel VoL TPOKOAEGEL TOV TOAVUEPIGUO TPOTEIVOV KOl GULCCOUATOON,
emnpedlovtag £T61 TNV TEXTIKOTNTO TOVG, 1| oToia pewmvel T Opentikn aéia TV Tpoedv. (Zhang et

al., 2013).

YuvonmTikd, amd TV mopovco epyocios e£dyovpue TO GLUTEPACHO OTL O EUTAOVLTIOCUOS TMOV
LwoTPoP®V PE TOAVQOIVOAEG OO GTEUPLAN, EXEL OC AMOTELECUO VO QVEAVETOL 1] CLYKEVIPMOT] TNG
avnypévng yrovtabeovng (GSH) kot n oAwkn avto&ewdwtiky wkavotnta (TAC) va peidvovtal ot
deiktec 0EEIOMONG TOV TPOTEIVAOV KOl TOV MTdiV, T0 0moio ekTdg amd TG BeTIKEG EMOPACELS Yia
v vyeia Tov {Hov, Bo pmopovoe emiong va BeAtidoel Ty modTNTo Kot TV Opentikn aion Tov

KPEATOG,.

‘Eva. GAAo omovoaio Opwmg onueio mov mpémel va emonpavOel, eival Tog o1 TOAVQAVOLEG
OOTEAOVLY TNV KOPLOL PLTOVTIKY TAPAUETPO, 1M OToio €VOVLVETAL YL TIS OMUOVIIKOTATEG
TEPPUALOVTIKEG EMMTAOGELS . Apa, AV TPOKVYOLV HEBOOOL OMOUOVOGNS TOV TOAVPAUIVOADV, TOTE
Oa pmopovcayv va xpnoyorotnfovv Yo TapAOELY Lo GTIV EVGIP®GT Y1l To OWKOTPOPa (DOl Kol 6TV
vopoAimavon. Evd omd v GAAN mievpd, ot amopovopéves moiveavoieg Bo umopovcav va
xpNoomomBovv yia tn dnpovpyia Tpoidvimv pe avénuévn mtpootifépevn atia O6mmg LwoTpoPdv

Le avTioEedmTikn dpdon.
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