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EYXAPIXTIEX

H mopoldoa wrupoxn epyocio ekmovnOnke oto epyactnpio Pucioroyiag Zmkdv
Opyavicumv tov Tunuatog Bioynueiag kot Biloteyvoroyiog tov Iovemomuiov Osocariog
o v eniPreyn tov Kobnynmy x. Anuitpiov Kouvpéta. Apyikd 6o mBera vo tov
guyaploTHom BepUd Yo TN SVVATOTNTO TOV LoV E6MGE, MOTE VOL EKTOVIGE TNV TLTLYLUKT] OV
gpyacio. 6to epyacTipld 10V, KUOMDE ETIONG KAl YL TNV EUTICTOGUVY TOL povL £0e1le, TIg
TOMDTIUEG GUUPOVAES, TIC YVAOGELS KOt TO EPEBIGLOTO TTOL OV UETEOMGE GE OAN TN S1GPKEL

TOV TTPOYPEUUATOS GTTOVOMY LLOV.

EmpocOitmg 6o Nbeha va evyapromon tov Exikovpo Kabnynt k. Anuntpio Ztdyxo
Yoo MV apéplotn Pondete. Kol TO EVOLOPEPOV TOL KOTE T OLAPKEW TNG EKMOVNONG TNG
TTUYOKNG HOL Epyasiag, KaBmg NTay ThvTo ekel TapmV Yo, omoladnmote amopio 1 fonbeta

YPEWLGTNKO KOTA TNV TPOYUOTOTON G TOV TEPAUATOV LLOV.

Oa Meha va evyopioThom 1010itepo. TV LvroynPle diddxtopo. K.Mokpn Zwtnpia, 1
onole. Ponnce T PEYIGTO TOGO GTNV OAOKANP®ON NG MEWPUUOTIKNG dadikaciog pe v
KoBOAKN TNE TapoLsia, 060 Kol 6TV EKOVIION TG OmAMUATIKNAG Hov epyaciag. TElog Oa
NTOV TOPAANYT] HOL VO, UNV EVXOPIOTIGEM GUVOMKA OAN TNV OUGd0 TOL EPYOCTNPIOL Y10 TO
OCUVEPYOATIKO Kol 1dtaitepa QUAMKO KAMpa oL KOAMEPYNOOV 6TO gpyacTtiplo Pondmvtag pe
G610 EMOKPO TNV OAOKANPOGT THE TTUYINKNG HOL EPYUCiag KOODE Kal 6TV mOKTNON VEDV

YVOGE®V KOl EUTEPIOV KB’ OAN TN S1EPKED TPUYUATOTOMONG CUTIG TNG TTUYIUKNC.
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ITEPIAHYH

2TV TopovGo TTUYLOKT EPYOCIa TPOyUaTOTOmOnKE eKTpoPn eikoot oxt® (28) mpoPdtmv
610 ©oTGd10 TOL OmOYUAOKTIONOD, TG EAANVIKNG QUANG «X1dhTikey, HE TOAVQUIVOMKE
npocbeta. amd emeepyacpuéva vypd omoPinta eiatotpiPeiov (Y.AE) pe okomd va
npaypatorombet EAeyy0G NG avTIOEEIBMTIKNG TOVG SPAOTG GTOV EYKEQOAKO KOl HUTKO 16TO.

Ta gikoot oyxtd (28) mpoPara Ta omoia ekTpaPNKaAyY, YwpioTKay o dVo (2) ouddec. Ze
K0Oe pio omd avutég T1g 000 OpAdEG yopnynOnke dlaupopetikd crmpecsto. H mpmdtn opddo
OMOTEAEGE TNV OHAO0. EAEYYOL EVM 1| OEVLTEPT TNV TOAVPOIVOAMKT] OUAM, TO GUINPEGLO TNG
omoiog MTay EUTAOVLTICUEVO pe Lypd amoPinto chatotpiPeiov (Y.ALE), mov mepiéyovv
TOAVPOUIVOAEC.

Ta TpoOPoTa EKTPAPNKOV HE TO TEPUUOTIKO G1TNPECIO Y1, tevivea (50) nuépeg, O10TL TIg
npOTEG 15 Nuépeg, TpéPoviay PoVo pe to punTpiko yéAw. Ipaypoarorombnkay 3 iotoAnyiec.
H mpom otolyio mpaypotorombnke o6éka mévie (15) nuépeg perd v yévvnon tov
npofatwv, and técoepa (4) (b, pe oKomd TOV EAEYYO TNG UVTIOEEWMTIKNG TOVE GULVOG OE
apowpn nikia. Ta vrorowmo mpoPato ywpiomkov o dVO 16000VOUES (2) OpAdES, T®V
dmdexa (12) aropwyv. Onwe avo@épnke NoN, N TPOTN oUddw £ival 1 OpAdE. EAEYYOL TOL
AopBavel To Kavovikéd c1tnpécto Kot 1 dedTepn opdda AapuBdvel T0 TOAVPAIVOAKO GITHPEGLO
amoyaroktiopot. H debtepn 1otoinyia mpoypotoromdnke oe dmdeka (12) mpoPara, €4 (6)
amd TV Kabe opdda, niukiog copavia 000 (42) nuepmv evd N TEAELTOIN 1IGTOANY IO EY1vE OE
dmdeka (12) mpoPora niikiag efdounvro. (70) nuepav, £ (6) and KGOe opdoda.

21 ovvéxewn, eAfyyOnkov ot OelKTEG TOU O0EEIOMTIKOV OTPEG, OMMG 1 CVIYHEVN
yhovtafeiovn (GSH), n opaoctikotnro g xoatardong (CAT) yi v aohdynon g
0&e1000VayMYIKNE KATAGTOONC TOV 16TAOV, 1| 0AKN avtioéedmntikn wKavotnta (TAC — Total
antioxidant Capacity), ot ovcieg mov avtidpodv pe BeroPapPrrovpikd o0&y (TBARS-
Thiobarbituric acid reactive Substances), ywo Tov pocdlopiopd G LrEPOLeldmong TV
Mmdiov kot téhog ta pmteivikd kapBovira (Protein Carbonyls) yio tov pocdiopiopod g

0&eldmong TOV TPOTEVOV.
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Yuykekpyévo TapoTnpnonKay:

o IMa ) yrovtabetovn (GSH), avénuéva enineda otov eyképaro otig 42 (36,9%) kot
70 (12,8%) nuépeg kar oto pu otig 70 nuépeg (40,8%) omv oudda YAE ce oyéon pe mv
ouada Control.

o INa ™ katarhdong (CAT), avénuéva eninedo 1o poikd 1616 100V 70 nuepmdv (116,7%)
OTNV TOALPUIVOMKT OUAON GE GYECT UE TNV OUAOA EAEYYOV.

o IMa mv ohikn avtio&edwtikn wkavotnta (TAC), avénuéva eninedo 6Tov EYKEQPUAKO
16T Kt 6T1G OVO 16TOANieg TV 40 (56,1%) ko 70 (32,6%) nuepdv.

o IMa v vepoleidmwon Mmdiov (TBARS), peiopéva eninedo 6to po otig 42 nuépeg (-
11,9%) xa1 otov eyképoro otig 70 nuépeg (-52,0%) oe ovykpion g opddag YAE pe v
OLLAdQ EAEYYOV.

o INa ta Tpoteivikd kapPovihoa, petmpéve entneda 6To HViko 1616 TV 70 nuepdV

(-20,5%) otV TOALQAIVOAIKT OpAdQ 6 GyEom e TV opdoa Control.

SOUTEPACUATIKA, TA TOAVPUIVOAIKG TTpdobeta Tov Y. AE &giyoav gvepyetikn emidpaon
67O UVIKO 16TO KUl GTOV 16TO TOL £YKEPAAOV. Emouévme, amattovviol Tepaitépm EPEVLVEC Y1a
va devkpwvictel M emppon tov Y.AE, x0Bdg kol o pnyoviocudg Opdomg Toug GTOUG
EMUEPOLE 16TOVG. Q6TOGO, AVTA TO, ATOTEAEGUATO NTAV BETIKA 68 GLVOVAGUS LE TO YEYOVOC
ot o ypnon tov Y. AE omv mopaymyn Prorerrovpyikdv tpoginmv Oa  emivoet
TOLTOYPOVO, KOl OIKOAOYIKG TPOPANUATA 7TTOL SNUIOVPYOLVTAL OTOV OVTO evamoTifevtal

aAOY16TO, GTO TEPIPAALOV.
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ABSTRACT

In the present study, a farming took place at the stage of ablactation of twenty eight (28)
young sheep, the Greek "Chios" race, with feed containing polyphenolic additives from
treated Olive Mill Wastewaters (OMWW) in order to effect Control of its antioxidant action
in the brain and muscle tissue.

The twenty eight (28) sheep which were bred, were divided into two (2) groups. In each
of these two groups different diets were given. The first group was the Control group and the
second group of polyphenolic, the feed of which was enriched with polyphenolic additives
from Olive Mill Wastewaters. The sheep were fed with the experimental diet for fifty (50)
days. Tissues were collected from the experimental animals at 3 different time-points. The
first time-point was fifteen (15) days after the birth of sheep in order to check their
antioxidant status at early age. The second time-point was at forty two (42) days after birth,
and the last time-point was at seventy (70) days after birth.

Consequently, the antioxidant effects of the experimental feed were assessed by
measuring the following oxidative stress biomarkers in tissues (liver and spleen): reduced
glutathione (GSH), catalase activity (CAT), total antioxidant capacity (TAC), thiobarbituric

acid reactive substances (TBARS) and protein carbonyls.

Specifically observed:

e For the glutathione (GSH), observed elevated levels in brain in all 42 (110%) and 70
(149.96%) days and in muscle in 70 days (40,8%) in group OMW than those of the
Control group.

e The catalase (CAT), observed elevated levels in muscle tissue 70 days (116.7%) in
polyphenolic group relative to the Control group.

e For the total antioxidant capacity (TAC), elevated levels in the brain tissue in both time-
point 40 (56.1%) and 70 (32.6%) days.

e For the lipid peroxidation (TBARS), reduced levels of muscle in 42 days (-11.9%) and in
the brain at 70 days (-52.0%) compared to the group YAE with the Control group.

e For the lipid peroxidation (TBARS), observed reduced levels at 70 days (-20,5%) in the
polyphenol group relative to the Control group.
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In conclusion, the polyphenolic additives of OMW had a beneficial effect on muscle
tissue and in the brain tissue. Therefore, further research is needed to clarify the influence of
OMW, and their mechanism of action in specific tissues. However, these results were
positive in conjunction with the fact that use of OMW in production of food simultaneously
resolve and ecological problems are created when thoughtlessly deposited in the

environment.
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1. Ewcaymyn

1.1. lotopkni Avadpopun

To ofvyovo (02) eivor moAD onuovtikd otoryeio ywo 1 dwnpnon ¢ {ong kabag
YPNOYLOTOIEITAL OTN) LETATPOTM TNG TPOPNG CGE EVEPYELD, OOTMOVTOC KOl OEEOMVOVTUS TIC
poés. QoT1060, Ge OPIGUEVEG TEPITTMOELS Umopel vo amoPel aitepo emProPny yu Tovg
OPYUVIGUOVE KOl VO TPOKAAEGEL avemBiunTee emdpacels yioo v vyeio. H vaépuerpn ko
aveééreyktn yopnynon tov, 1o Kabiotd To&ko KAt mov yopaktnpiletar o¢ «Proynuikod
napddolor. To 1775 o Priestley avépepe OtL «n ovveyng ékBeon o1o o&uyovo pmopel va
offoet to kept g Cong moAd ypryopar. H mpoontikn avth mopatipnon and tov dvipwno
OV ovaKdALYE To ofuyovo, EBaie to Bguéhia yioo T AVoT evog omd TO GNUAVTIKOTEPO
npoPApaTe TG CVYYPOVIG ETGTHHUNG: AVTO TOL OVOHALOVUE «TapUd0E0 TOL 0EVYOVOLY.

Ta aitio wov kebiotovoay 10 0&EVYOVO TOEIKO e ONANTNPIOOES WIOTNTEG NTOV AYVOOTO.
To 1954 o Gershman nftav 0 TPOTOG TOL EOMWGE ATAVINGT KOl GOUPOVO pe TN Bempia Tov M
To&1IKOTNTO TOV 0ELYOVOL OQENOTAV O HEPIKMG ovayBeioec popeég o&uydvov. To 1956, o
Denham Harman mpotewve v 10éa g «erevBepng pilac» vmootnpilovrag 611 avtd To
OLOTATIKG. £YOVVE KOTOALTIKO pOAO ot Poloywkn ynpaven HEG® NG TPOKANGONG
JCTOVPOUEVEY OVTIOPACEDY Kol ONUIOVPYIOG OUOIOTOMK®OV OECUMYV TPOTOTOIMVIUG
Mmida, mpwrteiveg, kuttapikd DNA (1dwitepa 10 prroyovoprokd DNA) kot mpokoi®vTog
petarraéryevécelg, kopkivo kot kvttopikn PAafn. Alya ypovio apyotepa, 1o 1969 7
avakdiuym tov evlbpov vrepoleldikn dwopovtdon (SOD) amotédese o vea Emoyn yio T
diepevvnon tov Opdcemv Twv erevBepov pilmv otovg (wvteg opyaviopovs. Kabog ot
EPEVVEG GYETIKA HE TIC dpaoels Tmv eAevbEpav pimv cuveyilovtav, to 1977 gupovictTnkoy ot
TPMOTEG UVOPOPEC OYETIKG HE TI €VEPYETIKEG PloAoyiKeEg dpdoel Twv erevbBépov piiov
oévuydvov. AToteAoV TPOIOVTO TOL YLGIKOL KLTTUPIKOL pETofoMopol kot mailovy OTAd
poro: dANOTE eivorl SVEPYETIKEG KOl AAAOTE PAURTIKESG Y10 TO. KUTTAPO. KO TOVG OPYOVIGHOUS
(Valko et al., 2007).

Ta tehevtaio xpovie. Ol ePELVNTEG Epyovial OAO KOl 7O KOvid otV emilvon Ttov
emProfov dpacewv Twv erevBépov pilodv ofuyovov, pe T UEAET TOV OVTIOEEIOTIKMOV
GUCTATIKAOV TOL OPYOVIGHOD KOl TOV TPOPILMV, TO Omoid 7epoLciafovy ONUOVTIKNI
TPOCTATELTIKT) dpdon. To evoluQEPOV TNG EMGTNUOVIKNG KOWOTNTAG OLEVPUVETOL GUVEYMDG
KaOMOG OPKETEG LEAETEG OELYVOUV TAEOV GUGYETION T®V EASLOEPOV PV TOV 0ELYOVOL UE

™V ofoyévesn TOAMDY acOeveElDY.
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1.2. Elet0epeg Pileg

Ta pdpo amotedodvion omd Evov N TEPIGCOTEPOVS OTOUIKOVE TLPNVEC, Ol Omoiol
nepiPdilovion omd niekTpdvia, To omoilo mEPIPEPovTAL YOp® amd TOV TLPNVE Kol givat
SrevBemuéva oe Evav aplBpd TpoyleK®V mov Ppickovial 6& SLUPOPETIKEG OMOCTAGELS OO
TOV TTUPNVOL. XTO MEPIGCOTEP. LOPLa, TO MAEKTPOVIOL oL Pplokovion oe KGOe TPOyLoKO,
Cevyapaovouvv pe éva Ghro niektpovio. To o000 niektpovia kdbe (evyovg meploTpEPovTal
YOp®w omd TOV €0VTO TOVG (spin) oe avtibeteg katevbvuvoews. Tao Cevyopmuéva niextpovia
SN POVY TO HOPLO GYETIKA OTAOEPO GE LIKPOTEPT EVEPYELOKT] KATUGTOOT LE ATOTEAEGLLOL VOL
elvar AMydtepo dpaotikd. Otav éva M Kot weplocOTepa NAEKTPOVIQ, 1010UTEPE OWTA TOL
Bpiokovtol oto €MTEPIKG TPOYLOKA TOL GTOHOL &ival acLievkTa, TOTE TO HOPLO YiveTot
acToOEC ERQOVICEL HEYOADTEPT] EVEPYEIOKT KATAGTAO, LLE AMOTEAEGUO VA EIVOL TO OPUCTIKO
amd QAo popla. Atopo 1 popla pe acOievKTo NAEKTPOVIO. OVOUALOVTOL TTAPOUAYVITIKE, EVOD
otav to. dropo 1 pope dev Swbétovv TéTow oLiEvKTO. MAEKTPOVIL, Ovopalovtol
dwpayvntikd. ‘Eva ac0levkto MAEKTPOVIO £xEl TNV 1KAVOTNTO Vo EAKVEL  MAEKTpOVIQL
YEITOVIKOV OTOUMV WE OMOTEAEGUO TV TPOKANCT ¥NUKOV ovTIOpAcemV HETAED OTOUMV 1
Hopimv, Kotd TIC Omoieg £YOVUE HETOPOPE NAskTpovimv. AVTEC avVTIOPACELS ovopdalovral
ofewoavaymyikég (redox), ek TV omoiwv Katd TV 0&eldmon EXOVE UTDAELD NAEKTPOVIDV,
EVM KOTA TNV OVOYOYT) EXOVUE OOKTNON NAEKTPOVI®V 0td VA GTOLO.

‘Evo. dropo M popo pe éva M mepiocotepa acVievkTo. nAekTpovia. Kot aveéoptntn
nopovoio. Aéyetar erevBepn  piloa ko ovppeTéxel MOAD  €OKOML GE  OVTIOPAGELS
ofewoavaymyng pe yerwovikd popro. (Halliwell and Gutteridge, 1990) (Gilbert, 2000). I'a
nopadetypa erevbepeg pileg oynuotiovratl o6tav domdTol £Vag OLOLOTOMKOS dEGUOC KAl
Evo. NAEKTPOVIO TOPApEVEL pE KEOe veosynuaTiopévn ynukn ovromta . Ot ehevBepeg pileg
glvar TOAD dpacTIKEG, AOY® TG TTaPoLsiag TV acVEVKTOV NAEKTPOVIOV Kol TEIVOLV Vi
"amoomdoouy" NAeKTpoOvia amd yerrovika popia. Otav cvpfPet autd, To poplo mov Exace to
NAEKTPOVIO TOL petoTpémetorl 10 1010 og veéa pila n omoia pe ™ oepd ¢ "omoond"
NAEKTPOVIO pe avTmopdAANAn otpogopur (spin) and dAro popo k.o.x. (Ew.1). Katd
ovvéneln, petaPifdlovrar ta 0oOlevKTo NAEKTPOVIO Omd OTOXO GE GTOYO VIO LOPYN
arvoom avtidpacng (Halliwell and Gutteridge, 1990). H ahvctdomt) avtidpaon propel vo
oLVEYIoTEL EMl LOKPOV.

Ot ehelBepeg pileg amotehobv MPOIOVTEL TOL PUGIKOD KLTTUPIKOD HETAUPOAMGUOL Kot
Exouy OWmAO pOAO GOV avdAoyo pe TO PLOUO TapOy®YNG TOLVG Hmopel vo eivor eite

gvepyetikég eite emProPeic. H peyddn Prantiky enidpaon tov erevbépmv pillov opeiietal
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oTOV TOAMITAUGIOGUO TV UETAPOADY 7OV TPOKUAOLVTOL OO TOPOUOIES OAVGIOMTES
avtidpdoels. H dpaotikotnta tmv erevbépov pilov eéaptdron omd ta popio 1 tig drieg pilec
oto mepifdrrov, kabhg ko amd T @Oon Tov mepPdrhoviog péocov. Ot ehevbepeg pileg

UTOPOVV VO GYNLUATICTOVY LE TOVE TOPOKATE® TPOTOVG:

i. Amdomoon evog niektpoviov amd éva popto 1 dropo: X — e- + Xe
ii. ANym evog nhexTpoviov omd Evo popio M Gropo: Y + e-—> Ye-

ii1. OpoAvTtikn oydomn opolonoikol decuov: A:B — Ae + Be

(Giles and Jacob, 2002).

A missing electron creates

&Radicali highly reactive

3
Orbitals ~ et Sl N

Electrons

Nucleus

Ewxéova 1: Zynpotiki) avormopaortacn mwov dsiyver v omoveioc £v6g aovleukTov
niekTpoviov ov odnyei oto ouaTicpd piog shsvbepng pilog.

1.3. Anuovpyia EAc0Bepov Pov

Onog etvar yvwotod, ot ehedBepeg pileg pmopovy va dnuiovpynboldyv 6Tov opyavicHO Hog
TOGO EVOOYEVAC 000 Kol eEMYEVDS. APYIKA, TO 0EVYOVO TIOV EIGEPYETUL GTOV OPYAVICUO LE
TNV OVOTVOYN KOl OTI] CULVEXEW UETOQEPETAL OUECOVL TOL aiporog ota kuttapa. To
HEYOATEPO TTOGOGTO (95%) TOL E1GEPYOUEVOL OELYOVOL YPTCLOTTOLEITAUL GO TO. LITOYOVOPLOL
Y100 TV TOPAYWYT EVEPYELNG KOl 0oBNKEDETOL VIO T LOPQT BECUDY VYNAG EVEPYELNG GTO

uoplo  ™m¢g TPYwogopikng  adevoosivng (ATP) pe 1 diepyocic ¢ 0&eOOTIKNG
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ewopopviioone. Katd 1t Spkeld ¢ QLGOAOYIKNG 0O&eldwong Tov TPoedOY oTd
HIToYOVOPLa, TAPAyoVTal O10pOopa TPOIOVTA, AVAUESO GTA, 0ol elvat Ko o1 eAevBepeg pilec
ofvyovouv mov ameievfepdvovial pEca 6to KUTTOPO. To VITOAOITO UEPOG TOL EIGEPYOUEVOL
ovyovov (5%) ypnowonoteiton amd odpopo evlvpikd cvotiuata. I[To cvykekpyéva, ot
(QUGIOAOYIKEG O10d1KAGIES Y10, Tapaymyr eAehBepv Py evooyevdg €lval o1 aKOAOLOEC
(Valko et al. 2006):

Ot Backotepeg Tyéc ehevBépmv prlov etvar ot eéng: 1 NADH o&eddon, n o&giddorn tov
KutTapoypouatog P450, n kukholuyevdon, 1 Mmoéuyevaon ka1 EavBivoéeiddion.

Evlopikd ovomuota omwg eivar 1o kutoxpopo P450, 1 NADH oeddon, n
Mmoluyevdon, n kKukho&uyevdorn kot 1 o&elddon g Eovlivng amotelovv TIC KUPLOTEPEC
evOuIIKEG TNYEC TTapaywyNG eEAeLOEpV pridv.

Mepikd, 16vta petdAimv (ciompog, yaAkde, ypdhUo, KOPAATIO, K.00) TO, OTolo amoTeEA0DY
OTUAVTIKOVG eVOLUIKOUE cuumapdyoves, otay Bpebovy oty eAehibepn Lopen TOLEC UECH O
BloAoyIKA GLGTHUOTA UTOPOVV VO, TPOKUAEGOLV TN UETOPOPAE TMAEKTPOVIOV o©e gumabn
LOKPOUOP1, OTm¢ Ol TPMOTEIVEG, To Amtidia, kot To DNA, TpoKaAOvVIG £T61 KATOGTPOPEG.

Mépog ¢ AerTovpyiag TOL AVOGOTOMTIKOV cLGTUATOS. Oplopéva amd Ta, KHTTUPO TOL
GULGTIUATOG ALTOV TAPAyoLvV eAehBepeg pilec yia va, e£ovdeTephoouvy Paktnpia slcPoieic. Xe
TEPMTMOGEIS TOV 1 SladIKacior avtn etvan ektdg eEAEYYXOL, OTWC GLUPAIVEL e TIC VTOAVOGES
acOEveLEC, HePIKEC amo TIG eAeBepeg pileg mov mapdyovTal TpokaAlovy PAdPec ota 1010, Hog
ta kKOttapa, (Pani and Galeotti, 2010; Cooke et al., 2013; Fujisawa et al., 2004;Vainio et al .,
1999).

H mopayoyn erevbepov pilov AauPdvel ydpo Kol GTO GVOGOTOMTIKO GUGTIUAL.
Opiopévo amd 10 KOTTOPO TOV GULGTHUATOC QVTOL TaPdyovv eielbepec pilec Yo va
eEovoetepmdoovy Paxtplo. elcPoreic kar Proroywkd vikd (uetapocysvbévra Opyova M
16TOVG). X& TEPIMTMOGELS TOV 1 S10dIKAGio aVTH etvar ekTdg EAEYYOV, OTm¢ cuuPaivel pe Tig
AVTOOVOGEC OGDEVELEC, UEPIKEC eAelBepeg pilec oL TTapdyovTal TpokaAoLY PAAPeG ota. 101
nag ta kotrapa (COOKE et al., 2003; Fujisawa et al., 2004; Pani et al., 2010; Vainio, 1999).
Térown kbtTapo etvar ta payokvtropa. Ta evepyomomuéva OLOETEPOPIAL, KOl LOVOKVTTUPU,
TaPoLGS1aovy avénuévn katoviimon o&uydvov oL GUVOOEVETAL OO TAPUYWYT UEYOAMY
TOGOTNTOV eEAEVBEP®Y PLOV.

H mopoywyn elevbepov pilldv amd to prtoyovopla, e€aptdtarl amd Tn UEPIKN TAoN TOL

o&uyovou kat avéavetal onuavtikd og tepintmon PAAPNC ota ptoyovdpia. To amotéhieoua
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glvol 1 un xpnoonoinon g mopayopHevng evEpyetlag yio T ocbvieon ATP kou tn peydin
TOPUYWYT covmepoeldiov 1 onoia Tpokaiel andrtmon Tov Kuttapov (Tlaroyardvng, 2014).

H mapayoy tov ehevfepov pridv eivon dppnkta cuvoedepévn pe v avlpomvn (on,
evo emnpedletar Kou omd apkeTovs eémwyeveig mapdyoviec. Avtol pumopel va givat 1 ékBeon
oty tovifovoa kol VaePDdN akTvoPoiic, 1 ALENUEV KATAVOA®ON OAKOOA, 1 emidpacn
TV Papeéwv HETAAA®Y, 1] ATUOCPAIPIKT] POTTOVET KOG KOl T0. GUGTUTIKA OV TEPLEYOVTUL
oto. toryapa (Ew.2). Télog, asilet va onuetmbet 0t1 0 Kamvog Tov Totyapov uropel vo amoPel

axopa o Profepos, KGTL TOL AVEAVEL TOVG KIVOUVOLG KAl Y10 TOVE TaONTIKOVS KUMVIGTEG

| ENDOGENOUS SOURCESI | EXOGENOUS SOURCESI

Mitochondrial Electron

Transport Chain Radiation (UV Light,
AutoxidationReactions X-Rays, Ganuma Ravs)

Redox Cycles \
Cytochrome P4~5\‘ Chenwotherapeutics,

Reactions "—_/_- Chenucals, Drags
Emvironmental
\ Toxins
Diet;
Charcoalbroiled
Foods

Namthin
Oxddase

NADPH

Osxddases, _/"—)
Lipoxygenases,
Prostaglandin
Symnthase

Inflanmumatiory!
rddative ReactionsIn
Fagocytic Cells Smog
(Myeloperoxidase) Transition
M etals

Ewéva 2: Tpomor oynpuoticpod elstbepov pilov.

1.3.1 Apaotikéc Mop@éc Ovyovov (ROS)-(AMO)

O1 ROS yopoktnpifovror amd Evo povipes NAEKTPOVIO 6TV eEMTEPIKT TOVS oTiPdda Kot
etvon moAb actadn poplo pe cuvroun owdpketa Lone. Oieg ot ROS &yovv v wkavotmta va
amOCTOVV €va, NAEKTPOVIO amd Eva poplo otoyo (ofeidmon) kot yU' avtd dpovv ¢
0&eldmTIKA, eV O 1d1EC VPToTUVTOL OVOyWYT). ATOTEAOUVTOL OO TO. EVOLAUESTH TPOIOVTO
ateholC avoymyng Tov o&uyovov. H o amhn eledBepn pila eivar to dtopo Tov voépoyovou.

Ta xvprotepa AEO eivat:

. 1 pila covmepoteidiov (02e-),
. 1 pila vépoéuiiov (OH ¢),
. 1 pila vaepoéeidiov (ROOs),
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. 70 02 povi¢ Katdotaong 1 LoVIPEC 0EVYOVO,
. TO VEPOEEIDI0 TOV LVOPOYOVOL (H202)
. Kol TO VoyAmpP1doeg o&v (HOCI).

To covrepoteidio (0,27) ko 1 pila v8poEviiov (OH*) eivar oA Spactikéc eAevbepeg
pilec ommg &yl amoodeybel oe apketég pehéteg (Bielski and Cabelli, 1991; Halliwell and
Gutteridge, 1990)(Von Sonntag, 1987). To (0;") &xel mopapayvnTikéc 1810TNTEC AOY® TOL
acVCEVKTOL MAEKTPOVIOL Kot Toilel kevipikd poro ot Proynueio tov ehevdépmv plodv
emeldn amo ) pilo avt ToPdyovTol TOAAEG OpacTIKEC LOoP@PEC o&vyovou. H pila vopoluviiov
elvan €vag 1oyVPO¢ 0EEIOMTIKOG TTAPAYOVTAG TOV avTIOPE, UE TOAAL OPYOVIKE KOl avOPYava,
uépla oto KOTTAPOo Omw¢ eivor to DNA, o1 mpwteiveg, to Mmidla, Ta apvoéo Kol To
uétarro. Ot onuavtikotepeg avtopdoelg g pilog vopolviiov eival M amoéoTooN
vdpoyOVOL, 1 TPOSOHNKN Kot M peTaopd niektpoviov (Halliwell & Gutteridge, 1999). To
vepoleidio Tov vopoydvov (H,0z) av kar dev eivar eletBepn pilo dradpaparilel onuavtikd
POAO Y10, TNV OEEIO0QVOYMYIKY] KATAGTOOT TOV OPYOVICHOU, KoBMG omd TN upio amotehet
VIOGTPOUO Y10 TNV TOPAYOYY] GAADY EVOIUUECHY LOPIMV LE 0EEI000VAYMYIKO SUVOUIKO KOl
amo TNV QAAN cvuuetéyetl oTig O1P1PacTiké 0600C OPUOVOV Kol TAPAYOVIOY avATTLENG Ot
omoiot puBuilovy T peTAYpaPT YOVISI®mV evaicOnT®V 6TV 0&e1600Vay®YIKY KATAGTUGCT TOL
opyaviopov (IMomayardwvng, 2014). Ou pileg vmepoéeidiov (ROOe), eivar toikég v To
KUTTOPA KAODC UIopolVv Vo, a@alpEGOVY ATOUN VOPOYOVOL Omtd Ta Mmidio Kol £TG1 PE ouTod
ToV Tpémo TTPowBovvy TN Aumidikn vrepoleidmon (Iomayewpyiov, 2005). To vrOYAMPIDOES
o&H (HOCI) givon 100-1000 @opéc o toékd amd 1o HyO; kot 1o O, Eivol mold Spactikd
YNUIKA KO 001 YeEl 68 KUTTOPIKY] VEKP®GCT HEGO GE GUVTOUO YPovikd otdotnua. Eyxet mv
wKavomTa va kataoTpéeet Ta amobépata ATP mov Bpiokovrol ota ptoyovopia, Sueyepaivel
TO UNYXOVICUO TOPAY®YNG EVEPYEWNC TOL KUTTAPOL, OTADOAED, OUVOMIKOD KULTTUPIKNG
ueuPpavnc kol ameievbépmon kutoxpdpotog C, He OmMOTEASGUO, VO ETEPYETAL 1] KUTTUPIKN
amontwon. Extdc avtdv, n ékBeon tov Propopiov (Mmidwe, DNA, mpoteiveg) kabdg Kot
UIKPOTEP®V LOPI®mV 6TO VITOYA®P1DOEC 0&EL Tpokaiel ofedmtikég PAdPec (Whiteman et al.,
2005). To ofvybévo mov avamvéovue amoterel pia ehevbepn pila, o@ov mePEyel 60O
acVCEVKTO NAEKTPOVIA, TOL Ppiokovial o€ GVO daPopeTikd Tpoykd. H popen avti tov Oz
1N omola Aéyetan o&uyovo TpAng Katdotaon  (tripletstate) kol copPforileton pe 30, dev etvan

wwitepa opaoctikn). Ouwmg, eivor duvar m evepyomoinon Tov poplakov ofvydvov, ue
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amotéAecpa Ta. VO NAeKTpoVIa. va Ppebolv 610 1610 Tpoylakd. H moAy dpactiki avth popen
o&vuyovou ovopdaletar o&uyovo povig katdotaong (singletstate) kot cupPorilerar pe *0,. To
ouybvo povig Koatdotoaong Oev amotehel ehelbepn pilo, OH®MC TO. MAEKTPOVIA TOL
Bpiokovtor oe deyepuévn Kotdotaon eival TOAD SPUCTIKG Kol UTOPEL VO TPOKUAEGOLY
Brarrikég avridpaoels (Ewk.3). H evepyoroinon tov o&uydvov pmopel v cupPel pécm dvo
S0POPETIKMV HOVOTOTIOV. ANAY, €ITE HEG® ATOPPOPNOTG TNG EMUPKOVG EVEPYELNS Y10 THV
aVOoTPOPY TOL Spin o€ £va. oo To acVIEVKTO NAEKTPOVIA EiTE HEGEH HOVOGOEVIC avay®YNG.
‘Etot, 0o mpokOyel 0 GynUaTIcpog o&uyovou HowG KATAGTOONG, TOV OToiov T NAEKTPOVIa,
EYOVV OVTITOPUAANAC. SPIN, KOl GUVERTMOC UTOPEL VO GUUUETEYEL GE AVTIOPAGELS TAVTOYPOVIG
HETAPOPAC dVO NAEKTPOVI®V.

Zuvoyilovrog, damotdvoupe Otl, ot ehevbepec pileg KLVPIMG o1 TOAD OPUCTIKEG OMMG
etvan 1 pila vOpo&LAioL puTopPolY Vo TPOGPAAAOLY HEYGAN TOKIAMO poplmy OTmg clKyapa,
apvoléa, poceomnid, Paceig DNA kot opyovikd o&éa. Ot AMydtepo dpaoTikég eevBepeg
pileg umopovy va 0dNyNoovy TNV TaPayey SpUcTIKOTEP®Y KATOA|YOVTOS TEMKA 6TO 1610
anotéreopa. H mopovsia acvlevktov miektpoviov, mpocdider ot AMO 1diaitepn
dPaoTIKOTNTA, APo UmOPoLV Eite Vo dMGOLV gite va AdPovv évo nAekTpovio ce/amo dAla
HOPLL, CLUTEPIPEPOUEVEG ETCL MG avVay®YIKG 1) 0&edmTiKd péca avtiotoryo (Durackova,
2010).

O evepyetikég dpaoeis tawv ROS mapatnpoldvtal ce yonAeg 1| HETPIEG GUYKEVIPMGELS
KOl 0pOPOVY GE PUGIOAOYIKEG SUOIKUGIEG OMTMG GTNV KLTTAPIKY GOKPIoN 6TO GTPEC, OTN
HETAY®YN ONHOTOG, OTNV KLTTOPIKY Ol0POpPOTOiNGY), OTN] UETAYPAQN YOVIdlV, OTOV
KUTTOPIKO TOAAUTAQGIUGUO, OTN] PAEYLOVI], OTNV UNONTMGT), GTN POUYOKLTTAPWGCT) KUTTAP®V

TOV GVOGOTOMTIKOD KOl 6T onuatoddTnon yio tnv mén tov aiparog (Iorayaidavng, 2014).

OO jele. Q0
Oxygen Superoxide anion Peroxide
O3 $O2 -03°
H:O:OH "O'H ‘O'H
Hydrogen Peroxide Hydroxyl radical Hydroxyl ion
H>05 - OH OH"~

Ewéva 3: IMopadeiypoto dpastik@v popeov oéuydvov.
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1.3.2 Apaotikéc Mop@éc ALdTov (RNS)

Ta dpaotikd €idn aldrov (reactive nitrogen species, RNS) amotehodv o owoyéven
OVTIKPOPLOK®OV THPoyOVIMV IOV TPoépyovial omd to povoleido tov almtov (NO), 1o
onoio mapdyetol pEG® G eviupkng dpaotikdtntag e cuvBdons Tov NO (NOS,) (lovine
et al., 2008). 'Etol, 1 kupia Tnyn Spactik®v €100V al®Tov eival TO HOVOEELSIO TOV al®dToL
(NO) (Ek.4). Ovtag ko1 1o 610 grevbepn pila, avidpd pe 1o poplakd o&uyovo (02), pe to
vrepoleido (0* ), HE TNV OCILOCQUIPIVI] KOl YEVIKG HE TPWTEIVEG 7OV TEPEXOLV
ocuvabpoicelg (clusters) opadmy pe decpovg d1ebevolg kat Tplobevoic cronpov pe Beio (iron-
sulfur centers) kabmg Kot pe dAreg pileg mpwteivv kat Mnov. Ta mapoyopeva Tpoiovta Kot
N Tpomomoinon dogdpwv Propopiov amd avTE, EYOVV OVLGLOGTIKY) GUUUETOYN OTO

petofoMopd kot 6To eninedo Tov 0EEMTIKOV 6TpeS ToL opyavicpol (Iorayardvng, 2014).

H:N .+, NH; HN_ 0

| Haem, BH4, Flavin T
_NH _NH

NADPH @ [ -
> + (NO).
INOS. I \ 4

HN'T 00 HNY C00

L-arginine =citrulline

Nature Reviews | Neuroscience|

Ewoéva 4: Hopaymyi povolerdiov tov alomrov (NO).

1.4. OZadmmiko Xtpeg

Ye k@0e Broroyikd cLOTNU TPETEL VO S1ATNPEITOL 1) 160PPOTLC LETAED TOV GYNULOTIGUOD
KOl TNG OMOUGKPUVONG OpUCTIK®V £10MV o&uyovou kot aldtov. v mepintwon mov
poKOWEL P coPfopn dvcavaroyia petald TmV dpusTiK®V E10MV 0EVYOVOL
Kot 0{OTOL KOl TOL AVTIOEEIOMTIKOD UNYXOVIGHOD TOV OPYUVIGHOD o€ Bépoug TOL TEAELTAIOV,

tOte MOpATPEiTAL TO Qovopevo mov opiletor m¢ o&ewmTiké otpeg (Pisoschi and Pop,
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2015). To @oivopevo autod, dMHIoVPYEL o AVIT) GYECT] TPOOEEIOMTIKNG KOl OVTIOEEIOMTIKTG
1C0PPOTIOG, T OMOi0. KUTUANYEL OE W0 GEPC. SOMIKOV KOl AEITOVPYIKOV KULTTUPIKOV

OAAOLY DV, TTOV UITOPOLY VO, 001 YRGOVY TO KUTTAPO o€ amontmwon 1 vékpmon (Ewk.S).

Equilibrium Oxidative Stress
Depleted Antioxidants or Excess ROS

=X

[
g
idants '|

To ofedmtikd otpeg pmopel vo mpokAndel eite amd pelwon g Opdong ToV

Ewova 5: Anmovpyia oésidotikod otpec.

QVTIOEEIDMTIKOV UNYOVIGU®V EITE amd aLENUEV TTopay®yYn SPUCTIKOV €10V al®Tov Kot
ovybvov. Tnv mpOTI TEPITTOON, TAPATNPOLVIOL O10Qopec HeTaAAGEES Kot TOEKol
TOPAYOVIEG TTOL EMNPEALOVY T1) SPAUGTIKOTNTA TV AVTIOEEWMTIKOVY evidumy, eEaviinon Tomv
evO0YEVOV OVTIOEEIDMTIKMV TopayOVImV AOYm mBavng Taboroykng KoTdoTaons, Kabmg Kot
UEIMON TOV OVTIOEEIOMTIKOV OLGIOV OV TPOSAUUBavovTal HECH NG TPOPNS. Xt devTEpN
nepintmon, &yovpe éxkbeon tov Kvttdpwy ce vymAd enimedo. ROS kot RNS 7 vmoapén

TOPUYOVIOV TTOV OWEAVOLY TNV TUPAYMYN TOUG.

1.5.  Avtwéeootikn Ovoia

O avBpORIVOG 0pYOVIGHOG, OTMWG OAL Ta PULTA Kat Ta. {Ma, AOY® TG cuveyolg ékBeon oe
AEQ kot y1o. v podAnym 1ov 0&e1dmTikod 6Tpeg, £xEl avamTEEL Y10 TPOSTAGia S1APOPOLS
AVTIOEEIOMTIKOVE UNYUVICHOUG GTOVG OMOI0LE TToipvouy HEPOG avTIOEEmTIKES ovoieg. g
avToSedmTik oveia opilovpe kb ovcia N onola Ppioketal o€ WIKPEC CUYKEVIPDOGELS GE
GUYKPIO LLE TO VIOCTPOUE OV 0EedmVeETAL KO 1| ontoia kabuoTepel GNUAVTIKA 1| 0oTpEREL

mv o&etdmon tov vrooTpmdpatog avtov. (Vaya J. and Aviram M. 2001; Krinsky 2002).
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AVTEC UTOPOVV VO OPUGOLV LLE OLALPOPOVE TPOTOUG,

o) Epnooiovy 1o oymuoatiopd AEO.

B) Kabvotepoldv 1 otopatodv T1g 0&edmTIKEG dadKausie a@oTov apyicovy, dniadny
Sadoon Twv eredfepav plOV PECH TOV CALGLOOTOV avTdpacewy. AVTO yivetor pe T
GAPMOT) KoL TNV GOUAKPUVET TV eAe0Bepmv p1lodv TEMKA.

Y) Amtevepyomolovy o, LETOAAD LECH TNG GUVIESTG TOVUG UE QLT KOl £TGL SEV T APVOLV VAL
dpd.oovy (LETOAAO-OECUEVTIKEG TPWTEIVEC).

d) Apovv cuvepyloTikd. Aniadn, 1 mopovsio KAmOowov ovTiofedmTikod cupuBariel ot

SN pnon e avtoeMTIKNG dPAoNS KAMO0U GAAOL AVTIOEEIOMTIKOV.

1.5.1. Katnyopiec AvTI0EEIOMTIKOV

Ta avriogedmtika SokpivovTol 6 TPELS KOt YOpieG:
*  Avrtiofedotikd Evivua

" Avtio&edotikd pétaiio

*  Avio&eldmTikd and TpOQLUo

H o onpovtikn opmg d14xpion 1oV avTloEEdmTikay yiveTatl pe Bacn v Tpogievon)
Tovg (e€myevn N evooyeviy), ™ SLoAVTOTTA TOVS (VOPOPIAL 1| MTOPTAL) KOt TH YHULKT] TOVG
@von (eviupuen N pn evipp).

1.5.2. Evooyevi] AvTioEe10mMTIKG

O avOpomivog opyavicpog dtabétel avrioéedmtikd cvompota. Ediwkortepa, ta evdoyevn)
avTIOEEIOMTIKG, OVTO. TO. Omoiot pUmopel vo mopdyel amd POVOG TOL O OPYOVICUOG Kot
taévopotvton o€ evoupkd 1 un evoopika.

Evlopkd avtiofedotikd Bempodvrar to xutdypopa C, n vrepoledikn dicpovtdon
(SOD), n vrepo&eddon ¢ yhovtabeldvng, 1 TPOvVeEePUoN-S NG YAOLTUOEIOVNC Kal M)
KatoAdon. Zta pn eviopukd avtlo&eldmTikd cupmeptAapfavoviot 1 a-TtoKoPepoAn, 1o f-
Kapotévio kol to cvvévivpo Q10 to omoio eivol TPOCOPUOCUEVE OTIS HEUPPAVES eV,
VRAPYOVY KOl TO OokOopPikd 0&L, 10 ovpikd 0fD, M Tpavo@epivi, 1 xohepubpivn, 1M
yhovtafeiovn, n Aakto@epivn K.o. o, omoio. fpickovrat EEm amd Tig pepPphved.

Ta pn evOopikd avtioEel0mTIKG, KUTUVEUOVTUL IGOTIHO LEGH 6~ £vo (OVTOVO OPYUVIGLO.

20

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 20:37:57 EEST - 18.224.56.192



1.5.3. E€myevi] AvToEe10OTIKA

Yta eémyevi) oavtofedotikd ovykotoréyovior m Puoaptvn C, n Propivn E
(toko@eporeg), n Puapivn A, 1o rofovoeidn, To PLTOYMUIKE Kol oAryootowyeio (m.y.
OEMVIO, YOAKOG, WELSAPYLPOS, HAYVIG0) TO. OO UTOPOLV Vo, yopnynbovv g
ocvuminpopate. dwrpoens. ITo cvykekpyéva, n Preapivn C (M ackopPikd 0&H) ko M
Brrapivn E etvat dVo 1oyupa avrioedmrikd, ta onoia &xovv cuvepylotikt) dpdon (Khallouki
et al., 2003). EmmAéov, diagopa tyvootoryeio amotelovy ewyevn avtiofeldmTikd Omwe o

YELoupPYLPog (Zn), o yarkog (Cu) xat o poaywioto (Mg) (Ek.6).

How antioxidants reduce the free radicals

_unpaired electron

T e ©  Gonston  °
T @, 2 D
- o g @ " - o”
ANTIOXIDANT FREE RADICAL

Ewkdva 6: Tpémog dpaong prog avrio&eldoTikig ovoiag.

levikotepa, GAeg yvooTés aviloeldmTikéc ovoteg elvor 1 Aokto@epiviy, 1
OEPOVAOTAOGUIVY, T OArTOcQOIPiv, T Tpavoeepiv, 1 awoyrofivi, ot o&eddoeg
Kutoypouatov Kot to cuvevivpo Q10 (Markoulis et al.,, 2006). Znuavtikn, Oswpeitor M
dphon ¢ peloTovivig M omola mopdysTal Kupiwg o€ cuvOikes amdAvtov okotadiod. H
peAaTovivn etvar Evo 16YVP0 aVIOEEIDMTIKO OV UTOPEL EVKOAL VO OLOGYICEL TIC KUTTOPIKES
UEUPPAVES KOl TO QUOTO-EYKEPUAKO Qpayro Kot EE0VIETEPDOVEL pECH TIG EAeBepeg pilec
OH, O* ko1 NO. Erol, amotreiton apketdc VIvog, HOTE O OPYAVIGHOS HOG VO TUPGEeL To
amapaitnTo eninedo HeEAOTOVIVIG Kat Vo en®@eAnBel 0o TOV TPOGTOTELTIKO POAO OV QT

aoKel oTo TUPNVIKG Kat puroyovoplakd DNA (Poljsak, 2011a).
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1.6. Awtoapayés vysiog — OEeldmTIKG XTpeg

Ymv zmepintowon v omoio dnuiovpyndel o&eldmTiKd GTpeC GTOV OpYaVIGHO, TOTE Eivol
mbavov va mapampnody KAmolES ONUOVTIKEG OAAOIDGEIS/TPOTOTOMGELS KUPIMS TWV
VOUKAEIKOV 0&EMV (TpOKANGT HETOAMAEEMV Kol S1aPOpmV YEVETIKOV EMATOCEMV), TMOV
KUTTOPIKOV pepuPpoavav (dokomn g OSUKLTTOPIKNG EMKOWVOVING), TGOV WITOXOVOpiny
(0mocOlevén evepyelokng mopaymyng), Twv Mmdiov Kal Tov Tpoteivay. Q¢ amotéAecpa,
umopet va mpokinBel amocvvleon kat BAvaTog TMV KUTTUPOV KOl KOT ETEKTAOT OVATTLEN
noAmVv coPapmv acbeveidv (Pisoschi and Pop, 2015).

To 0&e10mT1K0 oTpeg avéaveTor TapoAinia pe v avénon e NAMKIoG aroTeAmVTOS Evay
and Tovg Pacikovg mopdyovieg TG ynpaveng tov opyavicpoL (Rinnerthaler et al., 2015).
Ievikotepa, onpavtikég acbéveleg mov oyetilovror e 10 0EEBMTIKO GTPEG Elval 0 KapKivog,
1N Kopdoyyelokn vocog, 1 afnpocKANpmaoT, 1) VAEPTACT, 1) 1oYoKY BAAPN, 0 cakyapddng
dafnng, ot vevposkpuiotikég ocbéveleg (Alzheimer, Parkinson) kot m pevpoaroedig
apBpitida (Valko et al., 2007). Kdmroteg dAreg oyetilopeves acBEVEIES EIVUL TO. AVATVEVGTIKA
npoPfAnuote, ot OspuaTikéG mubnoes, 1M mEPPOALOVTIKY gvaicbnoia, M QEAEYUOVOING
acBévelol TOU EVIEPOV, TO YPOVIO GUVOPOLO KOmwong, Kubme kot to AIDS 1 dikeg

napepepeic acOeveleg (Poljsak, 2011b) (Ew.7)

E
=

Ewova 7: Aworapayéc mov mpokarovvror and 10 0&e10mTIKG oTpeg
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1.6.1 Awrapoyéc otny vyeio 1OV OOV — OLedOTIKO ZTpeg

ApKetég peréteg Omm¢ Kot M mapovoa ot omoieg deénydnoov ce ktnvotpoeikd (ha
goetéay 011 T0 0LEOMTIKO oTpeg eunAEKeTal o€ pio oelpd omd mabOAOYIKEG KATOOTUGELS
(onym, pootitido, evrepitida, mvevpovia, dibgopes maboelg Tov apbphcemy, GAeyUovn
OVOTTVEVOTIKOD) GTIG OTOIEG CUUTEPTAAUPOAVOVTOL KO KOTOGTAGELS OV GyeTilovial Gueca pe
™ Cown mapayoyn ko v evlwia (Lykkesfeldt and Svendsen, 2007). T'e mopdoetyua,
KOWEG aobéveleg dnmg, mvevpovia, eviepitoo (Miller et al. 1993), mupetdg (Kataria A K.
2012b), onym otovg yoipovg (Basu & Eriksson 2001) kot vrorpomidlovca amd@paén Kot
QAEYLOVT] TNG QVOTTVELOTIKTG 000V ota dAoya (Deaton, Marlin, Smith, Pat A Harris, et al.
2004), mpokaholvTol amd SOTaPoyES TNG AVTIOEEWMTIKNG opotdotaon s Tewv (hwv. Emmiéoy,
gyel Ppedel o1 paotinda (Weiss et al., 2004), mavodn (Peste des petits ruminants) (PPR)
(Kataria A K. 2012a), mvevpovia (Wessely-Szponder et al. 2004) kou pohdveelg omd
TOPAGITA TPOKOAOVVTOL GTO UNPLKUCTIKG A0Y® o&etdmtikov otpeg (Celi, 2011), eved molAeg
gpevveg  €deiéay OtL M yopNyNoN OVTIOEEOMTIKOV Uopel vo. TpooTuteboel 1o (Mo amd
této1eg aobéveleg 1 vo peldoet to. KMvikd, ocopntopatd tovg (Hogan et al. 1992; Deaton,
Marlin, Smith, Patricia A Harris, et al. 2004). 'Etoi, BOewpeitor Ot1 1 yopnynon
OVTIOEEIOMTIKOV UMOPEL VO, OOTEAEGEL M0 EVOAMOKTIKT] KOt YounAoD KooToug mapéppoon
YL TNV OVTILETOTION] TOOOAOYIKOV KOTUCTACEDMV TMV KTNVOTPOPIKOV MOV GTIC OmOoieg
gumhéketar to ofedwtiko otpeg (Lykkesfeldt and Svendsen, 2007). Emiong, mpodo@ateg
ueiéteg (Jain & Flora 2012) édeiéav 611 o0 TOAD veapd (ho Aoym mopaydviwv oTpeg (GTPEG
OOYOAOKTIGHOD) EXOVV UEIWUEVOUS OVTIOEEIOMTIKOVG UNYAVICHOUS OE GUYKPIoT UE TO
evIAMKO. GTopo KOl €TCl oTe VEUP GrTopo eival okOpo 7o omepoitntn M xopnynon
avto&edOTIKOV Yo Tpootacio and acbéveies. Ia mapddetypa, 0 amoyoAuKTIGHOG Elvor pa
ayyoTik] mepiodog Yoo TG YOLUPOUVID, WE OMOTEAECWUO TNV APOKANON 7ABOAOYIKOV
KOTOOTACEDV (YOOTPEVTIEPIKEG Olatapoyéc) mov oyetilovion GUECH HE TOVE UEWMUEVOLC
aVTIOEEOMTIKOVG UNYOVICUOUG OTO YOpidto kKatd v mepiodo ekeivn (Zhu et al. 2012;
Boudry et al. 2004).
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1.7. BlodpaoTIKEC QUTOYNMIKES EVIDOELS

O 6pog ProdpacTIKEG PUTOYNUIKEG EVOCELS UVUPEPETAL GE OVGIEG PUTIKNG TPOEAEVLOTG
7oV Ppickovial 610 TPOPIUE Kot EXOVV WBI0TNTEG OV TOLG TPOGHIBOVY TNV KOVOTNTO VO
dpovv mpootatevTiKd og Ypovieg madnceis (Camire, 2002)(Bidlack et al. 2000; Meskin et al.
2002).

Ta televtoio ypovia, £vag peyOhog oplBudc epevvdv €)el TPOCUVAUTOAGTEL OTNV
OVORTUEN  YMUEIOTPOCTATEVTIKMY  TTAPOUYOVI®OV 7OV  TPOEPYOVTOL OO0  TPOQIUO  TNG
KoOnuepvg STpoPng.  Xe GUTOVUG TOUG TOPAYOVIEG OVIIKOLV Kol Ot [lodpacTikég
QuToyMHIKEG evooels. H ymuetonpootacio wg 0pog ypnoiporombnke wptv 35 ypovia and tov
Lee Wattenberg kot elvar m ypnon QUOIKOV 1 CLVOETIKOV OLGLOV Yo TNV TPOANYM
acBevelidv kot poAvvoewyv (Baliga et al., 2011; Kushi et al., 2012; Schwartz, 2014; Wang et
al., 2012).

APKETEG EMONUIOMOYIKEG UEAETEG £XOVV GUGKETIGEL TNV KOTAVAAMGT QPOVTOV Kot
AYOVIKQOV UE EVEPYETIKEG EMOPAGELS GE YPOVIEC TAONGELS, Ol Omoleg Exouv amodobel 6TIg
nepleyopeveg euroynuikég evooelg (Kris-Etherton et al., 2002; Valko et al., 2007). O1
TOMPUIVOMKEG EVDGELS OMOTEAOVY TIC KUPLOTEPES PLOodPUCTIKEG/QUTOYNUIKEG EVOGELS TMV
TpoPipmV Kot etvar ekelveg ot onoleg £yovv pehetnBel extevésTtepa 1o 11 PLOAOYIKES TOVG

1ot teg (Camire, 2002). (Bidlack et al. 2000).

1.7.1 TloAv@aivoreg

O mohv@arvéreg etvor n peyorbtepn opdda QLTOYNUIK®OV (QuTikol petafoiritec) Kot Eva
aVOmOoTUCTO PEPOG NG dlattag Twv avlphray kot Twv (hov (Tsao, 2010). Ot goivorkeég
EVOGELS, efvar devtepoyevelg LETAPOMTES TOV PUTMOV TOL OTOTEAOVVTUL KUPIME 0t PUGIKEG,
KoBMG Kot GUVOETIKEG N MUGLVOETIKEG yMUIKESG Ovoieg, ot omoieg yapaxtnpilovial and v
TOPOVGIN HEYUAMY TOAAUTAAGIOV SOUIK®Y HOVAS®mV TN @ovoing (Quideau et al., 2011).

levikd tpo@ua mov mepiéyovy GLVOETO UEYHOTO TOAPUIVOADV, GUUO®VO HE pid
avaokonmnomn tov 2005, elvar poidvtao. TOL KATUVOADVOVTUL EVPEMG OE UEYAAEG TOCOTNTEG,
OM®C TO. PPOVTO. KUl TO AUYUVIKE, TO TPACVO TGAL, TO HadPOo ToAL, TO KOKKIVO Kpaoi, O
KOPEG, 1| COKOAGTA, Ol EMEG, TOL ECMEPIOOEIdN), | GOY1o. Kol TO E€Tpa mapPOEVO eAAIOANDO.
Eniong, to Botavo kot pmroyopikd, ot Enpoi Kopmol kot 1o UKL eival eniong duwnTiKa

ONUAVTIKE Y100 TNV Tepoyn opiopévav moivgavormy (D’ Archivio et al., 2010)(D’ Archivio et
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al., 2010). Zmv avOpomivn dwtpor), Bewpoldvrar N mo aebovn Ty GVTIOEEIDWTIKMV.
[ToArEG amd QUTEC TIG QUIVOMKEG EVAGELS Eival VAEVOVVEC Y10. TO EAKVGTIKO YPOUL TV
QOAM®V, TOV PPOLTOYV, TOV AovAovdidv (Hermann, 1993) kot yio apKeETES EXMTDOCELS GTOVE
QLTIKOVG 16TOVG OMMG EIVOL 1] KOTAOTOAN OENTIKAOV OpUOVAYV, 1 Tpootasic ard v UV
axtivoBoiio kKot oo T GNYN, THY 1) TPOAYT WKPOPLOK®OV HOADVGEMV KL TI] GUUUETOY G

dwdkaoieg avimrvéne (Huber, B, et al., 2003).

1.7.2. ®voikég IowdtnTeg

O1 mohvaivoreg drabétovy poprokd Papog kar fpickovral cuvnBwE 6 LYPN 1) 6 GTEPEN
Hopen pe younAd onueio méems. AoOym TV OECUOV VOPOYOVOL, Ol QUIVOAEC LUIKPOD
popuakod PBapoug etvar VOOTOSWAVTESG Kot TEVOLY VoL ExOvV LYMAOTEPL oneia Ppacuon, oe
avtifeon pe TIC 0AKOOAEC TOL 1010V pOPLOKOL Papoug, AOY® TOVL 1GYLPOTEPOL JECUOD
vdpoyovov mov &xovv. Emiong, vadpyouvv kot MmodoAvTéS  TOAVQOUIVOAES LEYUADTEPOL

HOPLOKOD BApoug.

1.7.3. Xnukn Aop-I1di6tnreg

Y o1ebvn PiPMoypagio Exel EMKPATACEL UE TOV OPO TOAVPUIVOAEG VoL EVVOEITAL Hd
peydn opddo evioemv UE Eva 1] TEPIGGOTEPQ LOPOELMOL ameLOEing GLVOEdEUEVE. GE Evav 1)
TMEPIGGOTEPOVG UPMUATIKOVS 0aKTLUAIOVG. O ymukog TOmog g @oavorng (Pavikd ov) eivan

CHsOH, 10 amhovotepo TV govordv (Ewk.8)

OH OH

Ewkoéva 8: Aopi prog gorvoing.

Iepiocotepeg amd 8.000 TOAPUIVOMKES EVDGEIS EXOVV EVIOMIOTEL GE S1UPOPL YUTIKA
elon. Okec o1 QUTIKEG QPUIVOMKEG EVOGELG TPOKLATOLV OO £V KOWO EVOIIHESO, TNV
QUIVLAGAGVIVI, 1] L0 KOVTIVI] TPOJPOLN EVOGT), TO CIKIUKO 0&D. Ot tolvQuivoreg elval eite

oG Lopla, OTMG TO. PUIVOMKE 0&EX, EiTe VYNAL TOAUEPIGUEVES EVIIGELS, OTMS Ol TOVVIVEC.
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http://www.sciencedirect.com/science/article/pii/S0308814610009982%23b0415

Avevpickovtar Kupiwg 611 cvievypévn Toug popen, eite pebuvhmpéveg ette wg yivkolitec.
To voaravOpakikd Tunuo puropet vo. eival eite povoooxkyopitng, eite S1ouKyopiTNG 1 AKOUN
ka1l oMyocokyapitng. H yivkolvAimon avéaver ) dwAvtomto tov molvgowvordyv. H
yAvkoln elvar 0 TO KOWOG EKTPOCMAOS TMV COUKYGAP®V, OV KOl OLOVTIOVIOL ETIONG
yoraktoln, popuvoln, EuAoln kot apafvoln, Kabmg Kat YALUKOUPOVIKO Kol YOAIKTOUPOVIKO
0&0. O1 ToAQuIvOAeG umopovy emiong va eival evopéveg pe kKapPolulikd kot opyavikd o&éa,
aptveg kor Mmidio. IMopdhinio, Katéyouv LVYNAT GUYYEVELDL BEGUEVONG UE TIC TPMTEIVEG,

oymuarifoviog dwAvta 1 adidAvto copnroka poli toug (Papadopoulou and Frazier 2004).

1.7.4 Ta&ivéunon Iolvgurvordv

O1 molvgavoreg To&vopovviol oe dopopetikés katnyopiec (Mennen et al., 2005),
avaioyo pe Tov apldpd TOV EUIVOMK®V daKTLUAM®V ot doun tovug, Kafd Kot To SOpKA
OTOWElD. KO TOUG VTOKGTOOTUTEG TOL TPOGOEVOVIUL oTov duktuAiovg Tovg (Ewk.9).
Emopévmg, ot molvgoivores ympilovior otig eéng katnyopieg avaioyo LE TNV YNUIKY TOLG
doun:

«  @loPfovoctdr]. AmOTEAOVV TN HEYOAUTEPY] OMAON TOALQPUIVOMK®MV EVOGEMV TOL
oLVOVTAUE oTNV avOpOTIV dttpoPn] Kot ivar 1O1UUTEPOL EVEPYETIKA Y10 THV VYEIL AOY® T®V
avTIOEEOMTIKOY TOVG 110tNTV. Tpogue pe vymAn cbotacn ce @AoBovoeldn Bewpoldvral
TO KOKKIVO KOl TPAGIVO TGAL, 1) LOOPT) GOKOAUTO, TO PATOHOVPE, TO KPEUUVOLD, O HOIVTOVOG,
TO. ECTMEPIOOELDN, O1 PaVAVES Kat TO KOKKIVO Kpaoi (Harnly et al., 2006).

*  @awoMka o&ga. ITopeyovv avénuéves aviloEElOMTIKEG, OVTIIKPOPLOKES, OVTUKEG KoL
avTikapkvikég 1010mec. Mia dtatpogr] mholola 6e PPoLTA, AOOVIKG Kot OMKNG GAEONG
HOG TopEXEL ETOPKEIC TOGOTNTEG 0md Qovorkd o&éa. Tlapadeiyuata TPOPOV TOL TEPIEXOLV
@avoMKG o&Ea elvor To UAQ, Ol QPGOVAES, TO KEPACIH, TO OKTWViOW, To KPEUUDOA, O
Kapég, TO Tod, To. fatduovpa, N Bpodun, TO KOKKIVO Kpaci Kot GAA.

* AvBoxkvavives. Efvor avtioleldmtikég ovoieg mov pog Tapéyouy TPOCTUCio. Omd TIg
QAEYLOVEG, TOV KOPKIVO Kot TIC KOPAyYELOKES VOGOUG. XtV ovoia oe ovTég oeihetar T
KOKKIVO K01 TO UTAE YPOUL TOAADY @POVT®V Kol AUXOVIKOV (KOKKIVO Adyavo, peitCaveg,
KOKKva Kpeppvdw, o@pdovieg) (Clifford 2000). Ov mpo-avBokvavidiveg @aiveror va
HEWOVOLY GTOV 0pO TOL 0ipaTog, Ta. eninedo TG YALKOING, TS YAVKOLLMMUEVIG TPWTETVIG
KoBdg ko g ovplag. Emiong, cupuPdilovy 6TV KOTAGTOM] TNG TUPUYOYNG TOV OPUCTIKOV

Hope®v ouydvov eved mapdAinia avédvouv to Aoyo GSH/GSSG. EmmAgov, emdpovv otnv
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VREPATIOOIC, UEIOVOVTOG ONUOVTIKG To emimedo TV TPLYAVKEPOI®Y, TNG OMKNG
YOMOGTEPOMIC KOl TV 1 amopoitntov Mrapmov ofémv. Ot mpoouviokvavidives ookoDv
TPOCTATEVTIKT OPAOT] EVAVTL TG VREPYAVKOIUING KOl TNG VAEPMITIOAIIOG TOV TTopovGtdlovy
ot dwPnrcol acbeveig (kat Tov daff tomov I kot Tomov 1) kot Aettovpyodv w¢ pLOUIGTEG
0 PAEYHOVMOELS KOTUGTOOES MOV TPOKaAoLvTol omd 10 ofewdmtikd otpeg (Takako
Yokozama 2012).

¢ Avyvaveg. Ot Ayvlveg elvor yNUIKEG EVAOGEIC TTOV TEPLEYOVTIOL GE J1APOPT. ONUNTPIOKA,
™ ooy, TO PepiKoKo, TO UTPOKOAO, TO Adyavo Kot wiwaitepa. oto AMvopdonopo. To Avapt
glval éva UTO PE EVIVAIMGIOKE PP AOVAOLO OV gival evonuikd ot Mecdyelo Kot TV
Ivoia. Ot Ayvaveg gxovv ypnopomomBel ota QUTIKG EappaKe. Yo ToAovg awmveg (Naghma,
K., et al., 2007). Téhog, vapyoLV HEAETEC TTOL deiyvouV OTL TalOVV TPOCTUTEVTIKO POAD CE
acBéveleg OnmE 0 KOPKIVog, 1 0CTEOTOPMOTN Kot 1 Kapdiayyelakn vOcog, oAAd akoua. dev
gyovue copn anoteréopata (Adlercreutz, 2007).

«  ZruPévia. ‘Exovv Ppebel oe pikpéc mocdmteg oty darpopn tov avBpomrov. To mo
YVOoTO OTPEVIO eivar 1 peoPepatpOrn] UE 1GYVPEC  GVTIOEEWOMTIKEG OLGIEC KOl
avTIQAEYHOV®OT Opaot. Ta oTIABEVIO VILAPYOVY GE VYNAEC GUYKEVIPOOELS GTO PAOLO TV
CTOQUAM®OV Kol 10104TEPE TOV KOKKIVOYV, GT0 QUAANL EVKOADTTOU Kol EAITOV, 6TOVG ENpolc
Kapmovg, oTo HOLPa Kol o€ GAAEG QUTIKEG Tpo@és. (Soleas et al., 1997). Eniong, Ppiokerat
Kol O UIKPEG TOGOTNTEG 0TO KOKKIvo Kpaoi(Manach et al., 2004) yi' avtd kol oyerileton
Gueco pe to «loAlkd mapadofo». H Opdomn toug eivor mOAD ONUOVTIKY  KOTO TOV
Alzheimer, ToV KapdloyyelokOV VOGSOV Kol 10104TEPE TG AONPOUATOGCNG, TOL KUpKivoy Kot

TOL GOKYUP®OOLG dofntn.

[Polyphcnolsl

[ l' I 1

Pirenoclic acids Flavonoids Sulboncs Lignans
-

and derivativen - —
e
8 T
i
" Tlavanois flavenaie 18 lewrres 0
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" . Meoavorairsd o tmaianbad
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Eikdva 9: Eidn molvpaivorov.

27

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 20:37:57 EEST - 18.224.56.192



To péyeboc OAmV aVTOV TV TOAVPUIVOADY TOWKIAEL aTd HIKPE HOPLoL (OTMG 1 GUIVOAT),

gwg moivpepn (6nwg o1 Tavviveg) peydAov Hopakol Papoug.

1.8. To «I'arhkoé» Iapasdolo

To 1992 ot yioerpoi Renaud kou De Lorgeril kubiépmoav pe pio epyosia toug oto Lancet
(0md to TAEOV EYKLPO 1OTPIKE TEPLOdIKG) TOV Opo «I'adiikd mapddolo» ("French Paradox").
To yorhikd mapadolo eivor M ovtigoon MHETadd NG EMOTNUOVIKNG Bempiog Kol ToV
TPOYUOTIKOV Yeyovotov. Q¢ «I"aAlikd napddolo» evvooldue TN QOIVOHEVIKY) GupPaToTnTo
dlontag vymANg oe Mmapd pe youmAn ocvyxvomto oteQoviaiag aptnprookAnpuvons. Aznd
OTATIOTIKEG £pevveg elxe OloumotmBel Ot ot I'dAlor Sétpeyav HIKpOTEPO Kivduvo Yo
Kapdioyyeakd voonuoto (1oyapikd exeicodia) oe oyéon pe dihovg Bopelogupmnaiovg, av
Kol KOTOVAAOVOY TEPIGCOTEPO KPEQG Kot AMmapég VAeG Katd kepainy. H avakoivoon tov
OMOTEAECHATMV TNG EPELVAG UVAPEPOTAV Y10 TOAAG YpOVIa GE e@NuUePidec Kot mePLOdIKA,
TPOKAADVTAS avatapoyéc otnv KuPépvnon tov HITA. Zvykekpéva, pe Baon to mpotumo,
tov HITA, ot I'dédhot kavouv to mavto Adbog and amoyn vyeioc. ‘Exovv pio dwarpoen vyman
oe Mtapd, Oev TPEYOLV Kal Kamvifouy, OUmG EXOVV TO UIGO TOGOGTO 68 KOPIOKEC TOONCELG
kot Couv meprocdtepo. Avtd, eirmov OTL OQEIAETOL GTO VYNAOTEPO EMIMEDD KATAVAAMONG
KOKKIVOU kpaotov otn [N'aAhia.

Q¢ amotéheopa, Ol TOANGES KOKKIVOL KPOoloL auENONKaY OPOUaTIKE 68 OXECT UE TO
AEVUKO KPOoi, EVO GLYXPOVOS dnpovpynonke n pdArov apeing evronmon 01t "000 o ToAD
KOKKIVO Kpooi TOGO 1O KOADTEPO", OV UTOPEL VO OONYNGEL GTOV GAKOOMGUO UE OPKET
odvvnpég ovvéneteg. Tehkd, KMVIKEG Epevveg £0e1&ay 0Tt dev elvan ndvo 10 Kpaoi oG Kat
pio cepd daTpoPik@y cuvnbelidv Kot doknong oe Kabnuepvn Paon mov dnuovpyet Tig

TPOLTOBEGELS Y10 IKPOTEPO KIVOLVO KAPSIOYYEINKDV VOGHV.

1.9. ®Pvtnikéc [Holvgavoreg — Doororoyikéc Apacerg

Zto. Quth Exovy Ppebel meprocotepeg amd 4000 OLQOPETIKEG QPUIVOMKEG EVAOGCELC.
Ozmpovvral TPoIoVTe. SEVTEPOYEVOVS UETAPOMGLOD TV QUTOV. Ol QUTIKEC TOAVPUIVOAEC
gvbivovtal yio TV anelevfEP®ON Kal KATAGTOAM TV QUENTIKOV OpUOVAV (.. avé&ivn), TV
npootacio evavtio oty tovilovoa oxtivoporio. UV, tnv mopoyn opyovOATTIK®OV 1010THTOV

OV OMOTPENOVY TA PLTOPAYQ (DO OTO VU TO. KATAVAADGOLV, THV TPOANYT amd UKPOPLOKES
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rowdéels (puroaheéiveg) Kol amoTeAoDV HOPLO. GNUOTOJOTNONG TG WPipavong Kabog Kot
GAAOV  avorTLEIOKOY  J0SIKOCIOV HESH TNG PUOUIGNC OTNV EKQPPUGT] GLYKEKPIUEVMV
yovidiov (Lattanzio et al., 2006). Zta. @povTO KOl AUYOVIKG TOPEXOLY TO POTEVO YPMDLLOL
(PUTIKEG YPWOTIKEG), TO OTOIO GIEVKOADVEL T1] YOVIHOTOINGT TOV QUTOV, TPOCEAKVOVTUS T
évtopa emikoviootés. Emumpdofeta. mpocdidovv ota TpOQUE KOl ©6TO. TOT TNV
YOPOKTNPLOTIKT TKPY YEVLOT] KOt T1) GTLUQOTNTA, EVO 1] GATIO TOV AVORTUGGOLV TIG EMBVUNTES
OPYOVOANTTIKES 1010TNTEG TOVG EIvOl 1| EUTAOKT TOUG o8 0fedmTikéG petaforéc. Emmiéoy,
AELTOVPYOUV MG YMAIKES EVOOCELS OECUEVOVTAS HETOAAN OV elvorl TOSIKG Yoo ToL QUTA Kot
EUMAEKOVTOL OTIS OLOOIKOGIEG TNG HOPPOYEVESNGS, TOL KuBopiopod Tov QUAOL Kol NG
ewrtoovvbeong (Manach ef al. 2004; Di Carlo et al. 1999, Harborne 1986). Téhog, ot

OPIGHEVA EIBT) YUTMV EYOVV TNV IKAVOTNTA VO TOPEYOVV TPOGTAGIN EVAVTL THG GHYNC.

1.9.1 Evepyetikéc Emodpaoceig [loAvgavordv Xty Yysia

O1 moAvgaivoreg Bewpoldivion pn Bpemtikd cLOTATIKA, TO. OToio. OpME mopeppaivouy
oTNV amopPOENOY] UTUPUITNTOV OPERTIKOV GLOTATIKMV, OTMC O GIdNPOS Kol GANY. UETUMKA
10VTa, Kot 0T OECHEVOT TERTIKOV eviDH®V Kol TpoTeiviy. O1 EMATMOGELS TOVE OTNV VYeln
e€uptdvor amd TO TOcO TG TPOSANYNE TOUG Kot oo T ProdiodeciudmTa TOVG, 1 0ol
mowkidhel. T'evikdg, €xovv yivel TOAAEG EPEVVEC OYETIKA HE TIG EVOEYOUEVEG EVEPYETIKEG
emdpaocelg toug (Mennen et al, 2005). H mpoctatevtikn dpdon TV TOALQOIVOADY
amodideTan 6TV ovTIoEEIDMTIKT TOVG dpaom WG decUEVTEG EAeLBEP®V PILOV 1| K¢ BVOCTOAELS
TOV 0AGIOMTOV 0EEIOOTIKGOV avtidpdoemy (€1K.10) O @oivoMKEG Toug opddeg dpovv cav
oyvpol 6ékteg niextpovimy, oymuartifoviag otabepéc @avobuikés pilec. Avtd &xel o¢
amotérecpa o1 eErevBepec pileg mov épyovrat oe ema@n pall Toug va ditvouy To NAEKTPOVIO
Toug Kt va adpavoroovvtat. H gaivolikn pila mov mapdyston eivar otobepn Kot £xet v
KOVOTNTO. Vo PETOTOMILEL TO NAEKTPOVIO £TOL MOTE Vo unv etvan dpactikd. Me Tov Tpomo
oUTO  OOPEVYOVTOL Ol CAVCIOMTEG CVTIOPACELS, YEYOVOC TO omoio mpocaviavel v
avtioéedoTikn dpdon Tov moAvgoawvordy. H pila ovti prmopetl emmréov vao. adpavomomcel
Ko TNV apyikn piCa 1 omoio 0N YNGE GTNV TOPAYOYT] THG 00NYDVTUG GTN ONUIOLPYie. EVOG U
dpaotikoy popiov (Ferguson et al., 2001). IMepapotikég peiéreg oe (ha M avOpodmva
KaAMepyovpeve kKottapa £0e1&av 6Tt 01 ToAVPaIVOLeS Tailovy TPOGTUTEVTIKO POAO EVAVTIL
OTOV KOPKIVO, TIC Kapdloyyelakég voooue, To dofntn, TIg VEVPOEKPUMOTIKEG 0cBEVEIES KO

TV 06Te0nOpmoT. AAAEC EVEPYETIKEG EMOPAGELS TOVG OGOV .POPA TNV VYELD TOL avOp®TOV,
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elvar 1 pelwon g mBavomntag TpdKANoNG achevel®v G Kapdlis, NTOUTIKGOV 0cDEVEIDY,
TOXLCOPKIG, aONPOCKANP®GNG, dPOPOV CAAEPYIOV KOl O.GOHEVEIDV TOV YUGTPEVIEPIKOV
coMva (Bouayed&Bohn, 2010; Rodrigo, Libuy, Feliu, &Hasson, 2014). IToivdapiBuec
HEAETEG ExOLV dellel TN oNUAGia TOV PUGIKOV SIUTPOPIKADV TOAVPUIVOADY 6T PeATinon TG
KopOloy YEWKNG VYEIOG KOl EXEL TOVIGTEL O ONUOVTIKOS pOAOG TTov mtailovv aUTEC O1 OLGIES
OTOV TEPIOPIGUO TOV EMATOCEDOV NG KLTTUPIKNG ynpavone. [ToAveovores omwmg M
pecPepatporn, emyarrokateyivn (EGCG) kot 1 kovpkovpivn £xovv ovoyvmpioTel Kot xouv
EVEPYETIKG, UMOTEAEGLLOTA. GTV KOPOLHYYELOKT) LYELQ, EVOD OPICUEVEG EXOVV emtiong derybel Ot
elvarl mpootatevtikeg evavrie, otn ynpovon (Sandhya, K., et al., 2013). And mv dAin
TAELPE, OUMG, OEDOUEVOL OTL OL 1O1EC Ol TOAVPUIVOLEG HETOTPENOVTAL 08 eAeh0epeg pileg, oe
QUENUEVEC GLUYKEVIPMOGELS UOPEL VO, UOKTNGOVY Kol TPO-0EEIDMTIKY KAVOTNTA, KATL 7OV
QovEPOVEL OTL 1 Spdom Toug eivar doco-e&aptmduevn. Etouévac, mpénet va yivouy mepottépm
gpevveg, mote vo deyybel M amorroduevn S0GoAOYio TOALPUIVOAMY 7oL ypeldleTar o
opyavicuog kot n omoio. Oa TpokaAel mEPIoCOTEPO aVTIOEEIOMTIKY TTapd. TPO-0&e1dmTIKN
dpaoctnpromta kot Ho kabiotator evepyetiki) Yo tov opyovicpd (Bouayed & Bohn 2010;

Tsao 2010; Scalbert et al. 2005).
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Antioxidants

Pro-oxidants Anti-carcinogenic
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ABEaREIgle —— Polyphenols —— Multidru
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Anti-inflammatory " N R Y _ )
-~ / / , T e ¥ Anti-mutagenic
Anti -ischemic H . W
y f'/ \ Y Plant Biology
Free Radicals/Scavengers § v Y Toxicity
Lipid Lowering Cytotoxicity

Enzyme
Inhibition/Regulation

Ewova 10: [postarsvriki} dpdon molvgoivormy.

1.10. Ov molv@oarvéreg TOL €AOANOOV KoL TOV Yypov Amofamjtov
Elmotpipeiov(Y.A.E.)

To gpevyNTIKO EVOIOPEPOV GYETIKA LLE TO TOAMPUIVOMKO TPOPIA TOV EANOANDOV Kot Kot
enéxtaot Tov Yypov Aropantov ElaotpiPeiov (Y.AE), eivar dwaitepa avénpévo kabmg
gival mAOUGIL GE TOAVQUIVOMKEG EVAOOEIS KAl GLVETMG 7apovctalovy aéloonUeimTeg
avTIOEEIOMTIKEG 1010TNTEC. ALGQOpEg €peuveg mOL €youv Tpaypatortombel 1060 oTOV
avBpwmo 000 Kt ota Lda, £xovy dei&etl OTL TO. TOAVPAIVOAIKA GLOTATIKG, TOVG TUPOVGIALovY
ONUOVTIKEG ProAOyIKEG OpUCTNPIOTNTEG 7OV UTOPOLV Vo GUUBGAOLY GTNV TPOANYM

acBeveldv mov TpokaAovVTOL 0O TO 0EEWBMTIKO GTPEC.

1.10.1 EAaocvponeivn

H sghatoevpomeivn, elvor évag yAvkolitng Kot omotedel 10 KUPO TOALQUIVOMKO
ovotatikd g eMdg (Olea europaea), amd v omoia kot mipe to Ovopd tov. H
ehonogunponeivy g Eeywplot) ovoia avakaibeenke To 1908 amnd tovg Bourquelot ko
Vintilesco oto ghardrado. IToid apydrepa, to 1960, ot Panizzi, Scarpati kou Oriente

VEGEIEQY OTL TO POPLO TNG OLGING AVTNG TEPIEYEL YALKOLN, B-3.,4-0wdpodu-pavuratBoavoin
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(VOpo&LTLPOGOAT) Kot Eva 0EL TO omolo elval YvoTd w¢ ehevorkd ol (elenolic acid). To
o0&l ovto Moy oM Yveoto kot elye mpotabel amd 1o 1962 w¢ PApUAKO KATH TG VTEPTUCTC
(Guiso and Marra, 2005). Ta tekevtaia ypovia, 1 EAMOELPOTEIVY AVTY Kl OPIOUEVEC GAAEC
TOALQUIVOAEC OT®MG Kol Jbpopa TopAy®mYd Toug &xovv ueietnBel ¢ 7mPog TV
(QOPUOKOAOYIKT) TOUG Opdor, 1dwoitepa TNV OVTIOEEIOMTIKY, PaxTnplokTtévo Kot
Baxmmplootatikn Opdor, KobdG Kot TN peimon g "ovykdiinong" tov opometodMmy. H
EAIOEVPOTETVN Kl TA EMUEPOVS GLOTATIKG TNG TOIloVY GNUOVTIKO POAO KUOMOG EYOLV
TPOGTAUTEVTIKT OpdoT, Kupimg avtioéedmtikn (BaraPavidng, et al., 2007).

H gharogvpomeivn, 1 Topocdin, 1 vEPoELTLPOCOAN KAl TO GKOVAAEVIO GTOTEAOVV TIC
avTIOEEIOMTIKEG Ovoieg TOL €AaloAddOoL. Ol EVOGELS QVLTEC, UE TN GUVEISQOPE NG d-
TokoPepOANG (Brrapivn E) kat tov gutikod Mmopov o&éog, Tov ghaikov o&éog, exkabapilovv
TIg eElevBepeg pileg Kot HEIOVOLVY TIC OEEI0MTIKEG PAGPEC CLUVETMC Kol TO OEEIOMTIKO GTPEG
TV agpoProv opyaviocudv (Visioli et al., 1998). Avti 1 avtio&edwtikn kot BaktnplokTdvog
dpdion, Omme Ko GAAEG Prropiveg Kot yvoototyeia ival eEapetikd vepyeTIKéC Yo TNV vyeia
oV ovBpdTov. Emuépovg cuototikd Tov eAatorddov etvar ta oféa Kageikd, Pavvidko,
GLPYYIKO KOl KOLUOPIKO. XTO EAUOAS0 VIAPYOLY KOl GAAEC OVTIOEEIOMTIKEG EVOGELS OMC
Stpopa pAafovoeidn kot ot avBokvaviveg (Papadopoulos, GK., et al., 1991).

YUVOMKQ,01 0LGIeC 7OV WEPEYOVTAL GTO EANIOANOO EYOUV  KOPOLOTPOSTATEVTIKO,
VEVPOTPOSTATEVTIKO POAO KOl EVOOKVTTUPIKA EVOEYETOL VO, LEIOVOLV TIG eAeVBepeC pilec Tov
o&uyovou oMpovPYOVTAS Eva AydTEPO 0EEI0MTIKO TTEPIPdAiov. Ta PaIVOAIKA GUGTOTIKE TOL
EAMILOAGO0V KATAGTEAAOVY TNV TPOGKOAANGT| TNG OUOKVLGTEIVIG 6TO, EVOOOMAOKA KUTTUPA,
avelaptnTa amd TV OLPOPETIKN TOLE AVTIOEEIOWTIKN dpdon. Emiong, dlamietdonke mmg ot
TOAVQUIVOAEC TOL EANIOAGOOL emdpovy otV ofeldmtiky PAAPN TOV £PLOPOKLTIAPHOV
(Paiva-Martins et al., 2009). Zvykexpipéva 1 3,4-DHPEA-EDA (3-Yo6po&utupocsOAn), uia
TOALQAIVOAN TOL EAOOAASOL, pmopel va, dtadpapaticel Evov a&loonUEIMTO TPOSTATEVLTIKO
poro évavtt Towv ROS mov mpokarovv ofedmtikny PAAPN oto KOTTOPA TOL AVOPAOTOL.
Xouniotepeg S0GELS QUTNG NG EVOONG NTOV KAVEC Y100 TNV TPOCTUGIO TOV £PLOPOV
QLOCQAPIMV 1In Vitro Kot Ty omotpom tng aorvene. Ermiong, amoteléoupata epeuviov
AmOSEIVOOLY OTL Ol PAVOMKEG EVAGELS TOL EANIOAAOOL, EYOLV U0, 1GYXVPN PUKTNPLOKTOVO
dpdion axoun HeEYOADTEPN A0 EKEIVI TOV GAADV PUIVOAK®DY EVOGENY TOV TPOPIL®Y 1) TOV
ocuvvletik®v Proktoveov. (Castaneretal., 2011; Cicerale, Conlan, Sinclair, &Keast, 2009;
Giacosaetal., 2013; Kalogerakis, Politi, Foteinis, Chatzisymeon, &Mantzavinos, 2013;
Yamadaetal., 2009)

32

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 20:37:57 EEST - 18.224.56.192



1.11. Emdpaceic TV moAQUIVOMK®OV GVGTATIK®OV TOV EANIOAAI0V Kol

T0v Y.A.E.

O1 guepyeTikég eMOPACELS TOV TOAVQULVOMKOV GUOTATIKOV TOV EANLOAGO0V KaOMDC Kot

tv Y.AE. unopel va. eivol 6ToyeVUEVES KOl UEPIKEC OO AVTEG TAPOLGIALOVTOL TUPUKAT®:

1. Xrig Mmompoteives Tov aMioparos. Ta  oavénuéva  eminedo G OMKNG
yornotepoing (TC) ko ¢ yapmAng mukvomntog Mrompwteivng yoinotepoing (LDL-C),
gyovv kabiepwbel wg mapdyovreg Kivduvou yio abnpockAnpmon, 1 omoio pdMoto eivatl M
KOpw outia g kapdiayyeakng vocov (CVD). Qotoco, and v GAAn mTAevpd, To LYNAL
eminedo G AMmompwteivng vymAng mukvomrtag (HDL-C) mioteveton Ot1 €youv
TPOCTUTEVTIKES Ko avTl-QAeYUOVAOSELS 1010t Teg(Gordon et al., 1981). Ta amoteAéouoato amd
avOpomvn perérn, deiyvouv ot Ppébnke peimwon g TC oe oyéon pe v HDL-C, n onoia
nponAfe amd Katavaimon mapBévov eAoorddov TAOVGI0 68 TOAMPUIVOAKE GUGTUTIKG.
Inueiwveror exiong pio avénon oty HDL-C pe tqv avénuévn @aivoMKr cUYKEVTPWOT] TOV
ehatorddov (Covas et al., 2006).

2 Xy oésidwon tov Mmdiov. H ofeidmwon g LDL (ox-LDL) Bempeiton 011 elvan
EVOG ONUOVTIIKOS TOpAyovTas Kivduvou yio TV avamtuén g abnpookApmong kot g
kapowyyewkng vocouv(Witztum, 1994). H o&eidmon g LDL wpokaiet fAdPN oto ayyeiaxkod
TOlYMUO, TO OOL0 OlEYEIPEL TNV TPOCANYN TOV HOKPOPAY®MV KOl TO GYNUATIGUO 0PPOIDY
KLTTAPMYV, TO OTOT0L LE TT GEPE TOVG £XOVV MO UTOTEAEGUN TO GYNUOTIGUO TNG TAGKOG EVTOG
Tov aptnpakov toyymuatog (Fito et al., 2005; Vissers et al., 2001). Atpopeg Epevvec Tov
TpaypoToromdnkay toco oe avOpdrovg 660 Kot oe {ha (in vivo) Exovv deilet 0Tt TO eninedo
o100 omoio N LDL o&eiddveral, PEIOVETOL YPOUUUIKGE HE TNV aOENCT TNG CLYKEVIPWONG
morvpavormv (Covas et al., 2006; Nicolaiew et al., 1998; Ramirez-Tortosa et al., 1999).

3. Xy ootk katastpo@n Tov DNA. H oéeidmtikn PAapn oto DNA eivor Eva
TPOSPOUO YEYOVOG YioL TNV avOpOTIVI KapKIvoyévest Kal glvorl yvmotd Ot pilec o&vydvou
npooPirihovy cuveymds ta avlphmiva kuttapo (Cooke et al., 2003). e apKeTEC EPEVVES TTOL
gyouvv mpaypoTomomBel, Exel amoderyBel OTL | TPOGANYT CLGTUTIKOV EANIOAGOOV TAOVGI0 GE
nolvQavoreg pewdver T Prafec oto DNA péypt ko 30% oe olykpion pe mpdoinym
EALOAAS0L TO 0mol0 eival PTYO e ToALEoIVOLeS (Salvini et al., 2006).

4. Ye ocikteg Qreypoviie. Ot avENUEVEC CUYKEVIPOGELS TV JEIKTAOV QAEYLOVIG GTOV
opo oyeriCovron pe avénuévo kapowryyelako kivovvo. H OpopPoéovn B2 tov mAhdaopotog

(TXB2) xat o Aevkotpiévio B4 (LTB4) eivar yvwotol wg npo-@Areypovmndelg napdyovres. H
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TXB2 &yet ™ duvatodTTo Vo dLENGEL TI GUCCOUATMOGN TV CUOTETOM®Y TOV AUOTOG Kot
0 LTB4 &yel ynUEI0GTATIKN EMOPOOT) €L TOV OLOETEPOPIA®Y, KATELOVVOVTOG TA KUTTAPO,
oe KoteoTpappévo 10t (Bogani, Galli, Villa, &Visioli, 2007; Reinischetal., 1998). Avtoi ot
TOPAYOVTEG €lVaL YVOGTO OTL TOPAyovy Tov TTOVO, TNV €PLOPOTNTO Kol TO OIONUO 7OV
oyetileton pe heypovn. Xe peAETeg mov Eywvav Ppédnie pio pHel®oN GTIS CUYKEVTIPMOGELS TOV
TXB2 kot LTB4 6tav vanpye av&avOopuevn cuyKEVTP®ON TOAVPAIVOADY eAatorddov (Visioli
et al., 2005; Weinbrenner et al., 2004).

5. Y kvttapikl] Astrovpyia. O moOAAUTANGIOOUOC TOV KUTTAP®V KOl 1| KATAGTOAN
TOV KLTTUPIKOV BovaTov givor Bacikol mapdyovTes Y10 T SYNUATICUO GyKov Kot TV e£EMén
avtov (Evan and Vousden, 2001). Mekéteg &yovv deiéel 611 11 QUIVOAT TOL €ANIOAAOOV
VOPOEVTVPOGOAN, OVAGTEAAEL TOV TOAMOUTAAGIOGUO TV KUTTAPWOV GE avOpOTIVE, KOTTAPA
TPOULEAOKLTTOPIKNG Acvyoiuiag HLO0 ko oe avBphmiveg GeEPEC KOPKIVOL TOL ToyEOC
evtépov. ‘Epevvec detyvouv 611 0 B-uvmodoyéag o1eTpoydvoL £XEL LA TPOCTATEVTIKY| EXIOPACN
OTOV KOPKIVO TOL TOYEOC EVIEPOL KOL UTOPEL VO OVOCTEAAEL TOV TOAAUTAQGINGUO TOV
KOPKWVIKOV KUTTAp®V Tov Toyéog eviépov. O P-vmodoyéag oloTpoydvou givarl 0 KOPLog
VTOOOYENS OLGTPOYOVOL Ko ek@PaleTan 6 VYNAO ertinedo amd TNV Kavovikn PAevvoydvo
avOpomivov evtépov. H éxepaor tov B-vmodoyéa otetpoydvou cuvdéetal pe v eEEMEN Tov
KOPKIVOU TOVL Tay€0og eviépov. Meydio evd@épov TPoKaAODY Ol TOAVPUIVOAES TOL
TaPOEVOL EAGIOAGO0V, Ol OTTOIEG OPOLY GOV AVTIKAPKIVIKOL TAPAYOVTES Y10 TOV KUPKIVO TOV
TaXEog eviépov. Avtd ocvpPaivel emeld] ol TEPIGGOTEPES PAIVOAEG £XOUV YNMUIKY OOouUN
mapopotn. pe autny g 17 B-otetpadiodng (Khpla LopEn TOL O1GTPOYOVOL GTOV GVOPWOTO)
KOl UTOPOLV Vo £IvOl TPOCSTATEVTIKEG EVOVTL TOL KOPKIVOU TOL TOYEOS EVIEPOL EVEPYDOVTUC
¢ ekiextiKol puOUIGTEC TOL VITOdOYEX OloTpoYOVoL (Sukhsatej, B., 2014).

6. Y pkpofroxy dpastnprétyta. In vitro Epevveg £yovv oeiletl O6TL O1 PUIVOMKEG
EVOCEL OTO AdOL, &yxovv avtiuikpoPlokés 1010tnte. Iowitepa, o1 QUIVOMKEG EVOGELS
eAL0EVTPOTEIVY, VOPOELTLPOGOAT Kal TVPOSOAN Exovv deilet 1oyvpT avtipkpoPlaxn dpdon
evavtiov ToAMDV oteleydv Paxmmpiov to omola eivor vmevOLvo Yoo EVIEPIKEG KOl

avamvevoTikég Aoudéelc (Medina et al., 2006).
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1.12. Yypa Anopinta Eacrotpipeiov oto mepitfpairov

Ta YAE nopdyovror og vrompoiovra. Katd tn dwdikacio g eneéepyaoiog g emag. Ta
amopinTo. TV eAooTpPeidv  omOTEAODV VO OMUOVIIKO TOPGyovIo PURNVGNG TOL
TEPPAAAOVTOG KAOMG OVIIKOVY OTNV KATNYOPio TOV EMKIVOUVOV amoPANT®V Kot Y10 TO AOYO
avtd 1 dwyeipion toug Exel Ppebel 0TO EMIKEVTPO TOV EVOLUPEPOVTOC TOV EMSTUOVOV, TOV

TOTIKAOV KO KPATIKDOV apy®dV 0AAG KO TV TOTIKOV KOIVOVIDV.
To onuovtikotepa and o YUPUKTNPIOTIKG TOV ATOPATOV TOL EIVOL TO TUPOKAT:

» 'Evtovo 108e6-0K00po KaQE EMG LOPO YPOUL

A4

[ToAb évtovn pupmotd eraorddou

v

IToAd peydho opyaviko goptio (tyég COD péypt kon 220g/1)

Y

Yy niekTpikn ayoylpotmro

\%

Twég pH petalo 3 xon 6

v

MeyaAn meplekTikOTNT GE GTEPEN OVGia.

MeydAn cLYKEVTP®GT) TOAPAUIVOMKOV eviroewV (0mo 0,5 émg 24g/1)

To iaitepa VYNAS opyaviKd QopTio TV amoPANTOV 0V Proamodopeital EDKOAL aPOD
OMOTEAEITOL OO EVOGCELS Gpeca OlOTOUEVES (clKkyopa, opyovike oféa, ouwvoééa,
TPOTEIVEG) Kol amd evOGELS OVOKOAN OlOCTOUEVES (UEYUAOUOPLOKEG AMTOPEG OVGIEG,
moAvQavoreg). Emiong, 1o QUOIKOYNWIKG YOPOKTINPICTIKG TOUG Of®MG 1 LYNAY
MEPIEKTIKOTNTA TOVG OGE MOAVQPUIVOMKEC EVOCES UTOPOUV VO TPOKUAEGOUV OGN LHUVTIKT
emPapuvon 6TovC PLOIKOVE OOOEKTEG GTOVG omoiovg dtarifevral. [Ipokaiovy Ty ep@dvion
Brotolikdv kot QLTOTOEIKMOV QUIVOPEVMDV Kot 1 oveléheyktn O1dbeon toug mpoKoAel
voPabuton 1wV Quokdv cvomudtov. Emmiéov, ta amdPinta tov gharotpiPeiov
TMEPLEYOLY KOl TOAAL OVOPYOVO GLOTATIKG OGS EVAOGELS alDTOL Kol POGPOPOL, VATPLO,
KaA10, oidnpo, k.o Ta avopyava ovtd cuoTaTIKE OTme Yvopilovue dev etvor TOEIKE, OU®S N
HEYGAT CUYKEVIPMON TOLC KUl 1| cLVEXG Kol eravaiapuPoavopevn ddbeot Toug pmopel va
npoKaAEcel mpoPfanuata oto epiBaihov.(Arapoglouetal., n.d.; Ciceraleetal., 2009; Frankel,
Bakhouche, Lozano-Sanchez, Segura-Carretero, &Fernandez-Gutierrez, 2013; Tsao, 2010;
[Tepparrovriog & Zyedaopov, n.d.)
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1.13. I'evikég IIanpogopisc yia ta lIpoPara

Mo v oeknepainon TG TOPOVCOS UEAETNG ypnowomombnkay apofoata oG
TEPOUOTIKG LOVTEAN KOl GTN GUVEXELX Bo 0KOAOVON GOVVE KATOLES YPNOIUES OGOV QPOPEL TC.
oLyKeKpILéEVa ot (Mo

To owocito wpoParo (Ovis aries - IlpoPoatov 0 kprog), T0 MO KOWO UEAOG TNG
owkoyévelag tov mpoPdtov (ITpdParov-Ovis), elvarl Evo unpuKACTIKO, TETPATOd0 (MO, TOL
mBavotato Kotdyetat ond to dypro tpoPfota mouflon g Notwg kot Notiodvtikng Aciag.
[ v eénuépmon tv mpoPdtmv vaapyovy TeKUNpe. 6to Ipdx mov ypovoroyoldvior omd TO
9.000 n.X. Ta mpoPato cuvoetNKay pe TOALOUG TOMTIGHOVE, Kupimg ot Bpetavia kot
Meooyelo, 6mov amoTeLOVY TO 7O KOWO OVTIKEIHEVO NG KTnvotpogiog. ‘Exouvv upeydin
OIKOVOUIKT) onpocia, kaf®Og 1 arnddoon €1600NHATOS TOV TPOGPEPOVY GE GYECT UE TO
KOGTOG NG EKTPOPNG TOUG eivar yOp® o610 40%. O maykécuog Tinbucpog Twv tpofdrmy

voroyiletat YOp® 610 £V H1GEKOTOUUVPIO.

1.13.1 Xapaktnprotika

Ta mpdParto avaroyo pe TV NAKio Kot TO QUAO TOUG TOUPVOLV Kot TO OVOUd Tovug. Méypt
Vo pnMvev ovopdalovtat apvid , Cuyolpia HEXPL EVOS ETOVE, KPLAPLOL TO. MPILL. UPCEVIKG Kot
npoParives Ta Bnivkad. Eyovv HETplo oduo mov KEADTTETOL 07t0 TUKVO TPIYMUL, amoAd 6TV
a@n, oyovpo 1 1610, HOKPL 1) KOVTO, AEVKO, Havpo, KooTavo 1 ykpilo. Zouvv 10 émg 14
YPovVia, avaioyo pe TIG cuvinkeg dwPimong tovg. Tpépoviar pe vord yOpTo, TO 0ROl
KOTOTIVOUY GYEO0V QUUoNTO, OOTE VO e£06QUAMOTOVV KOTO TN OWPKEW TNG NUEPNOLUG
Bookng ot peydAeg MOCOTNTEG MOV ONOATOVVIOL - OPYOTEPQ OTAV OVOTODOVIUL 1) TPOQPN

EMAVEPYETUL GTO GTOUO KO OVOUUGIETAL.

1.13.2 Eykvpooovn

Ta wpoPata Bewpovvior torvyapikd (oo. ‘Etol, oto kKomddt o kdbe Kpapt mpénel va
avTIeToL oLV YUp® otig 30-50 mpoParivec. H eyxvpociivn dwupket katd uéco 6po 150 pépec.
O mpdTog TOKETOG Yiverol o niwio 14-17 unvov N 2 etov . To Onivka yevvolbv 1-2 0
omoviotepa 3-4 kpd, votepo. and Kimon S unvov. O TpoPfoativeg yevvoLv HOVO Lo Qopo.
TOV ¥POVO, AV Kot PLOAOYIKA EXOLV TN SLVOTOTNTO Vo YeVVoLV Kabe 6-7 pnves. Aéloonueinto
gival ot k@b mpoPativa avayvmpilel To O1KO TG HKpo, avdpeso oe TAnog dAlwv, Bacet
™G HUP®OLAS TV iKp®V e Ta npofata evnMkidvovtal og 2 ¥povia oV Vol OPGEVIKA,

Kot 6€ Eva ypdvo av eivar OnAvKa.
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1.13.3 To «X1®1iko» pépato

To Xuhtiko poParo, To omoio Ko ypnoiorombnke oty mapodoa epyacic, mponide
and 10 opmvupo ynoi g Xiov, oty mepoyn tov Bopeloavaroikod Aryaiov. Amotehet
SloTOVP®OT]  OMOOHOAAOL,  AerTOOLPOL, EAANVIKOD  mpoPfaTov pe  maxOLOLPO,
OVOUIKTOROALOL, pikpaotdtikov 7wpoPotov. Telkd, KoToTdoCETOl GTO.  OHOIOUOAAQ,
naybovpa. mpoPara. Aéyetor OT1 TOAXOTEPO KTNVOTPOQPOL TG Viicou Xiov Kot g
Avatorag, meploys e Mikpdg Aciag mpoydpnoay o mPOSUiEE HETAED TV VIOMMYV
QuAmV kot Twv euiov Kivircik kot Daglic. To Xuhtiko npoPato elvor oyeTikd HeyaAOCmOUO
pe copatikd Papog mpoPartivev 45-65 KiAd Kot kpropldv 65-85 kihd. Oewmpeiton n kaAdTEP
EMNVIKT QUAN] AOY® TG LYNANG YOAOKTOROPOY®YNS Kol auvoropaymyns. O xpouotiopog
TOV &ivol AEVKOG LE YOPOUKTNPIOTIKEG KNAIDES HODPOL YPOUATOS GTO KEPAAL YOPp®W Gmd TO
auTId, T paTe, oty Kotd kor oto wodwe. To apoevikd O0bétovv Képato pe peydin
oneipa evd ta. OnAukd, otay Exovv képora, eivarl pkpd cov éva e£oykmua. To XihTiko
npoPato Exel xpnoiponombel oe evpeia KAMpoKo yio T yeveTikn Peitioon dArov EAAVIKOV
KOt EEVOV QUAMV LE TTOAD KOAL OTTOTEAEGHATO MG TTPOG TNV CVENOT TNG YOAUKTOROPAYWYNS

KO OUVOTOPOLYDYNC.

1.14. Hapaywyn Brolertovpyik®v Zootpo@dv

To televtaio ypoévio, HE OKOWO TNV PeATicTomoincn NG OmOdOTIKOTNTOS TNG
KTNVOTPOPIKNG kKot (kNG mopaymyns oArd kot v evlwio Tov (WiKOV opyovicu®v, 1
EVOOUATMOTN BLOSpUCTIKOV GLGTUTIKMOV QUTIKNG Kot (OIKNG TPOEAELON G, 1¢ TPOcheTeg VALC,
yoe TV dnpovpyion Prorsttovpyik®y (HOoTPoP®VY TapPoLCIalel EVTOVO EVOLOPEPOV, OPOD GE
AUTA ATOOIOETOL PEYOAT TOIKIAMG EVEPYETIKMV KO DEPATEVTIKAOV OPEAEIDV.

Me tov 6po Lwotpoen, opiletat kKGO VAN 1 omoilo HETE TNV TPOGANYT KOl TNV TEYN TNG
umopet va amoppopn el ko vo. ypnoipomom el and Tov opyavicpud tov {mhov.

Ymv nhlikio amoyoroktiopov to veapd (oo elvor emppenn oe acbéveleg AOy® g
HEWWMUEVNC AVTIOEEIOMTIKTIC TOVG GUUVOG, TOV TTAPOLGIALOVY GE GUYKPIOT| LLE TO. EVIAIKD, LE
amotéheopo eéoutiag T0V OTPEC UMOYOAUKTIGHOU Vo Osmpeitol amopoitnn 1 xopnynon
OpenTik®V PLodPUCTIKOV GLGTATIKAOV OV Ba Eyovv Kot avtioceldmTikt dpdon. H yopnynon
AoV avTIOEEIOMTIKOV UTOPEL VO OMOTEAECEL 10 EVOAAOKTIKY] KO YOUNAOL KOGTOUG
TopEUPoon Y10 TV AVTILETOTION TeDOAOYIKOV KUTACTAGEMVY TOV KTNVOTPOPIK®OV {HOV 6TIg

omoieg eumiéketar to o&edwtiko otpeg (Lykkesfeldt and Svendsen, 2007).
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[Ipdo@ata, TO EPELVNTIKO EVOLOPEPOV TMV EMOTNUOVOV E£YEl OTPUPEL TPOG TIC
EVEPYETIKEG 1010TNTEG TV VROTPOIOVTIOVY TG erelepyaoiog ™ emdg (Y.AE), Myw g
avtiofedmTIKng toug Opdong m omoia Paciletor KLPIOE OV ONUOVTIKE  VYNAY
TMEPIEKTIKOTNTO TOVG GE TOAVPUIVOLES OntwG tpoavagépBnke. o 1o Adyo avto, N dnpovpyia
Broiertovpyikdv (MOTPOPOY KAl 1) EIGUYMYN TOVG 6TV Kobnuepvn dorpon elval apKeTa
ONUAVTIKT], EOIKOTEPU OUMG OTA TPAOTO GTAOIC HETA TNV YEVWION OOV 1) PUGIKY GPLVE TOV
OPYOVICHOV OgV ETOPKEL Y10 VO, SLUTNPNOEL TNV 160ppoTtio HETAED TOU 0EEOMTIKOV GTPEG Kot
TOV  ovToEEdOTIKGOY  unyovicpomv. Etol, ot moAlvgawvoreg ond enelepyacuévo vypa
amOPANTOU HTOPOLY VO XPNGLHLOTOM B0V Y1, TNV dnpovpyic ProAertovpyikdv CooTpoPdV He
okond TV mpootasio. TV (Hwv omd 10 0LEMTIKO OTPEG, TN YeviKoTepn PeAtimon g

eu{MIOg TOVG KOl PUGIKA STV 0VENGT NG TAPAYOYIKOTNTAC TOVG.

Téhog 0edopEVOL TOL OTL VYPE amofinta. ehototpifeiov, To. omoia mopdyovTal MG
vrompoiovta Katd T dwdikaocia tng enelepyaciog TG eMAG, ival pLIOYOVA KOl HE TNV
eKpeTOAAELON TOVG Yo T dnuovpyic PloAertovpykdV (OOTPOP®OV HTOPOVUE TAVTOXPOVH

VO LEIMGOVUE TO TEPIPUALOVTIKO GOTOTMUE TOVE.

1.15. T'evikég minpo@opies Yo TOV EYKEQUMKO 16TO

O eyképarog TV TPOPUTOV GE GYEST HE OLTOV TOV OVOPOTOL Eivol APKETE HIKPOTEPOGS
aAAG vo mopovctdlel Tapopola yopukIPioTikd. To otéheyog Tov eykepaiov eival GUVEYELX
TOV VOTINIOU HVEAOD Kot JOKPIVETOL OO TOV TPOUNKN HVEAO, GTOV 0mtolo evromilovtal Ta
OVTOVOKAGOTIKG KEVIPO TOV EAEYYOLV TNV OVOVON KOl TO KOPAayyEWKO GLOTNUO, TN
YEQUPQ, TO TETPAOLUO TETAAD, TO. EYKEQOUMKE GKEAN, TO BdAouo Kot Tov LrobdAupo. Ao
avTOV CEKIVOUV KOl TO EYKEQUAMKO VEVPU OTMC TO. coONTIKA, TO KIVNTIKG KOl T UEWKTO
vevpo. (Ek.11). O eyképahog eivar évo. Opyavo, e TOV LYNAOTEPO KivOLuVo TPOKANGNG
ofedmtikng PAEPNc kot avtd ylorl mepExel PEYUAEG TOGOTNTEG AKOPEGTMOV MMOI®V Kot
ypnoonotel tepinov 10 20% TtV cLVOAMKOV avaykov Oz Mepikéc amd TIC TobNCE TOV

VEVPIKOU GUGTNHOTOC OV Yopaktnpilovy Tovg apvolg etva:

7 1 Motepimon, 1 onolo oyetileTat pe TV KoK ToldtTog EVoipmon,
» ot howwéelg mov oyetiCovrat pe v npokinen Prafodv omv meployn tov Hakdpov
Kat exnpedlovy v opaon kot v wopporia (NADIS, 2015)
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7 Kol 1 LVROSIKN- ook eyke@aiomddeln, mov o@eikeTon otV gAloyr TOL
petaforkod puBpol Tov eykepdrov Aoyo ofedwtikob otpeg ota EuPpua (Tomoaki

Ikeda et al., 1999).

Ewova 11: Avaropico eyks@dlov npofbrov.

O gyképarog dev eivan 1daitepo TAOVG10G o€ avtioéedmtikd evivpa (SOD, kotoidon,
yhovtaDeovn, vrepoéewodon). Ilepiocdtepo eumrovticpéva oe yhovtabelovn elvorl ta
VELPOYAOLOKE KUTTOPO, T OTTOlo EXOVV Kat peyaAvtepn dpactikdtnta SOD, yi' avtd Kou
avENUEVT evanctnGio 610 0EEOMTIKO GTPEG GTOV EYKEPAAD EXEL GUGYKETICTEL [E TN YOUNAN

dpaotikotnTo TG YAoutabelovng (Tomoaki Ikeda et al., 1999).

1.16. I'evikég mAnpo@opies Yi0 TOV TETPUKEQUAO [V

‘Ocov agopd Tov TeTpakéPaio 1610, drabétel apketd evdoyevn avtlofeldmTiKG ota omoio
ovumepappévovtar 1 TOKOQEPOAN, Oduentid mov meEPEyovy 1oTdivy (Kapvooivn,
avoepivn), avioedwtikd evippa 6rmg n vrepolelddon g yhovtafeldovng, 1 viepoleldikn
dopovtdon ko N Korohdon. [opd v mopovsio aviioedwTik®v cuoTUaT®V, 1 0&eidnon
TOV MO0V 6TOVG HUG EUTAEKETAL OTN) HOPLokT Pdon aceveldy 6nme N Hoik duotpoeia.
To Mmido oToVg UG Kvpaivovtor o peydio opa (1-20%) ko evromiCovron Kuping oto
EMMEDO KLTTUPIKAOV UEUPPAVOV, OTWE GTO UITOXOVOPLL, TO CUPKOTAUGUOTIKO SIKTVO KOl TO
wikpoompote. Emeidn n ovykévipwon oAAd Kot 1 OpaoTiKOTNTO TOAAMV EVOOYEVOV

avTIoEEBMTIKOV TOV HVOV popel vo emmpeactel and ™ darpoen tov (dov, Kpiveral
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avayKaio 1 KoTavonon g oxEong daTpoPis - GUVOAIKOD aVTIOEEWMTIKOD TOVOL TOL HVOG,
1060 Y10 TV UEIMGT GLYVOTNTOS EUPAVIGNC coPapmdv acbeveldV 660 Kol Y1o TNV EVIGKLON

™G 0&edmTIKNG oTobepdtntog, dote va eéacpouhotel peyaritepn diapketa (ong tov {mov.

2. Xkomlg

11 CUYKEKPWEVT] SITAMUOTIKY gpyacio 1 oroia wpaypatoronibnke cto Epyastiplo
Duooroyiog Zowkav Opyavicpdv, acyolndnkope pe v a&lonoinen Tov VaonpoiovImV
ehaotpiPeiov  (YAE), vy 1t Onuovpyic Prorertovpyikay  {ooTpogmv  LYMANG
npooTtiBépevng aéiag mov o yopnynbovv oe mpoPata veapng nikiag. To weipopa avtd Exet
ooV oTOXO TNV E&VIGYLON NG OGVTIOEEWMTIKNG OUHUVAC Toug 7ov Oa odnyncer oty
Beitictonoinon g evlwiog Tovg Kot eropévmg otnv avénon e (owng mapaywyng. Amo
™mv GAkn, M enelepyacio TV PLTOYOVOV VIOTPOIOVTOV TOV eAOTPIPEi®mY TO. omtoia. eivat
nhovole. 6g PlodpuoTikd cvotatikd, Oa odnyfcel ot pelwon TG pUTOVONE TOL

nepBairovToc.
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3. Yhka & M£0oodor

3.1. T'svik@

H extpogn twv veapov mpofdatwv mpayparonomdnke oto lvotitodro Ememiung kot
Zowng Hapoaywyng ota INovvitod TTEANOC, HE EQUPLOYT CITNPEGIOL KO CUVONKOV OHOANG
dwPimong kot avantuéng. Toéco ot cuvOnkeg dofimong Tovg 660 Kol 0 TPOTOC HuvATwoTg
TOVG Y10L T ANYM aipotog Kot 1otov Eyvay oupemve pe tig Odnyieg 2010/63/EE tov E. K.
Katl Tov ZopPoviiov g 22/10/2010 wepl mpootaciog Tmv (HOV TOL ¥PNGILOTOIOVVIOL Y10

EMGTNLOVIKOVS GKOTOUG,.

3.2. Iewpopatiké Tidvo

INa. v mopovca epyacia ektpaonkay 28 npoPoata. Tov unva Asképppro yevwnonkoy 28
apvid. EAAvikng «XidTikng» QUANG ta omoia mapépetvay 15 pépeg amd ) yEvvnon Tovg UE
TIG UNTEPES TOVG Y10. ONAGUO. TN cuveyeln yopioKay o€ dV0o (2) opddeg, Tnv A kKot tnv B.
Kd&fe opddo amotrerodviay and 12 wpoPara oe opodikd kemd. Exel eiyav tovtoypown
npooPacn ©e MEWPAUOTIKO HElYHO CULUTLUKVOREVOY (wotpopmy (MXEZ) Kot pnowkn
(tprpvAM), Yo kKatavoilwen katd Bovinen. H ouddo A omotéhece Ty opddo EAEYYOL, TOL
AapPave 10 obvnbeg oumpécio avamtvéng eved mn ouddo B AauPave  Cwotpoen
EUTAOUTICUEVT] HE EVOIPMUO UEIYMOTOC apofOcITOV Kol eKYVAMGHO Yyphv AmofAntmv
Ehlootpifeiov (YAE), oe oavrikatdotacn tov kopmol opafocitov. To mepopatikd
o1tnpPESIO. NTAV 1CO0EVEPY(, 1COTMPOTEIVIKA, Kol 100PPOTO. MG TPOG TIG OVAYKEG TMV
OVOTTUGCOUEVOY apVIdV. Metd 1o mépag Twv 15 nuepdv amd v yévvnon, Ta apvid
Bpiokoviov pe T1g untépec toug. 1o ddomua 15-42 nuepav to apvid ralav kot
Tavtoypova orilovay pe TG TEPoUaTIkeg (motpoges. Mia dpa 10 Tpmi Kot pioe Opa 10
amdyeLUa TO TPOPUTO OMOUAKPUVOVIOV OO TIG WNTEPEG TOVG, HE OKOMO VO, TPUPODV 01
untepes. Tig vmoOAowmeg Mpeg TS NUéEPAS, Onme mpoavapeptnke, to mpodPare Mialay Kot
TPEPOVTIOV LE TIC TTEWPUUATIKEG (WOTPOYES OL OTOiEG elyav TomoBetnOel oe €1d1kég ToloTpEg
Omov TupELVPICKOVTAY OTO OWAUVO YMPO, O Omolog NTay EexmPIoTOC Kot To mPOPato
eloEpyovTay HECH oG WKpNg moptog. [TapdAinia pe T mepopotikés (WOTPOPES Kol TOV
Onhaopd ta mpdPata TpEéPovray pe undkn (TprpvAil). 1o ddotnuo petald tov 42 ko 70
NUEPDV, OTO OmOI0 OAOKANPMONKE 0 TEWPAUUTICUOC, OTOUUKPUVONKAY Ol UNTEPEG KOl TO
TPOPOTe TPEPOVIOV OTMOKAEICTIKG UE TIS TEWPUHATIKEG (mOoTpoPés KabDG Kol pe pundikn

tpoen (Ew. 12).
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H My 1otov mpaypatoromdnke amd to e€ng (oTikd dpyavo: eyKEPAAO Kol
TETPOKEPUAO UV, 611G 15, 42 kan 70 nuépec.

Ewoéva 12: Mepaporiké tAavo eKTpo@ic — amoydAUKTIONOU TOV UVOTTUGCOREVOV UPVIOV.

3.3. Buwlertovpykéc ZmoTpogeég

H opbn emhoyn kot kordption v {0otpo@dv amoutel TV oxpifn yvoon e Opentikng
TOVG 0El0G, MOTE VoL KOADTTOUY EROPKAOG TIC OL0TPOPIKEG avaykes TV (Owv, cupmielovtag
TapGAANAa TO KOGTOG TTOPAy®YNS. AVTO ovGGTIKG TpovmoBéTel Tov akpiPn kabopioud
TOV aVayKoOV TV (O0V 6g eVEpYELD Kol OPETTIKA cLOTATIKG OAAL Kol TNV akpiPn yvooT g
Opentikng oélag twv Cwotpoedv. To v katdption TOV TPkt BlOASITOLPYIKOV
Cwotpo@dy, ¥PNCILOTOMBNKAY GUGTUTIKE TTOL MEPIEYOLY OAEC TIS OMOPAUITNTEG OPEMTIKES
OLGIEG OV TANPOVV TIC EVEPYEIOKEG avaykes kat eéacpaiilovy Vv vyein TwV TPoPaTmV
KoBmG emiong evompoTOinkay, ¢ mpocheteg VAeg, PlodpuoTIKG GLOTATIKA QUTIKNG
TPOEAEVONG UE ArodEdEYUEVT) aVTIOEEIDMTIKY OpAcT).

Onw¢ ava@épinKe Kol 6TV E160YWYT T0. GLYKEKPIUEVE BlodpuoTIK( cLGTATIKG, dNAd
Ol TOALQUIVOAEG OV eumepiexoval oto ekydMopa tov Y.AE égovv peyddn mowiiio
EVEPYETIKAV Kat Bepamevtikdv weereidv. H dwtpogn tov mpoPfdtmv e TIG GUYKEKPUEVES
Broiertovpykég Cwotpopés avapévoovpe vo Pondnioet onuoviikd edikotepo otnv nAkio
amoyoAoKTIoNOU Omov tar veapd (oo elvor emppent) oe achéveleg AOY® TG HEIMUEVNG
aVTIOEEIWTIKNG TOVE Gpuvag Kot e€o1Tiog TOL 6TPEG OMOYUAUKTIGHOD.
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3.3.1 Ilpogropacio Eveipopatoc YAE

Ta Yypa Anopinta Ehootpieiov ypnoiporomdnkay yio. TV TopacKeLY] EVOIPOUOTOS
apaPocitov. To eveipwpo mTopackevaoTNKe TPV od TN dnuovpyic TV (HOTPOP®Y Kat 1
obotacn Tov anotelovvtay amod: kohoumokt (apupocitog), YAE kon vepo. H avoroyio tov
OULGTOTIKOV NTOV TETOW. MOTE TO TEMKO evoipmpo vo £yl mocootd otepedv 60% kat
vypaociog 40 %. o va emrevydel avtd, Tpv TV oVAUEEN TOV DAIKOV, GUVUTOAOYIGTKOV
T0 TOGOO0TA VYpusiag Tov apafdcitov kut Twv YAE. Katd v mapacKevs] 100 eVOIpOUUTOS
TPOCTEON KAV YOAOKTIKG PoKTnpla TOV o€ ovaepoPieg cuvinkeg mpokaiody COpmon.

[a v vrofondnon ¢ yoraktikng COpwmong, ¥PNOULOTOMONKE CTAVIOP EUTOPIKO
oKeLOOUN YOAUKTIKOV Poktnpiov mov dwAvotay ce vepd kot Uetd amd pio Sodkocio
AVOYEVVIIOTG YIVOTAV 1] TPOGHNKT TOV GTO VYPO TOL UVAULYVVOTOV LE TO KAAUUTOKL G KGOE
nopTide Topaywyns evolpouatos. Zuyilovray 1 gr okovng Avogiiopévav Baktnpiov yo
Kk@Be 100 xiAd TeAkov evolpmpévov apoidvtoc. Ta Paxtipio avtd oV cuvéyeln daivdtay
oe vepo Ppiong pécw avadevong kaur Béppaveng otoug 40°C oe avaroyio 1/10w/v, pe okonod
Vo Elvol TANPMG EVEPYOTOMUEVE TPV OTO THV POCONKN TOLG GTO VYPO NG EVCIPMOONG.
Metd v mpoctnkn ¢ KoAMEPYElDG Kot NV ovopién, To mTPOg Evoipmon piypo
TomoBeTONKE Ge E101KEG OEPOCTEYEIS TAUOTIKEG GOKOVAES, amd TS omoieg Tpafrytnke o
OEPOG, MECH UNYOVIAUOTOS TTOL ONuovpyel kevd Kot KAEloTHKOV HE BEpUOGLYKOAANGN
aEPOCTEYMS HE XpN oM 101KOV pnyovipatog (Ewk.13). Metd v 6@payion TV GOKOVADY TOU
TEPIELYUY TO TPOG EVOIPMOT] VAIKO, TO VAIKO oL Bpiokotay vo Kevo dpyice pe v Bondeia
TV AaktofoxkiAAmv mov elyov mpootebel 67 autd va QUHOVETOL PE TOVTOYPOVY] TAPOy®YN
yoraxtiko o&Eme kat 010&e1diov Tov GvOpaKka To 0molo SOYKWVE TIC TAUCTIKEG GOKOVAEC.
Mo to A0Y0 owtd Ko Yo va omotpasel 1 dppnén TV caKOLMOV Kot 1 dnuiovpyio
aepoProv cuvBNK®V Tov dev evvoovv TV yarokTikn Copwon, kabe dVo pe tpeig nuépes 10
VMKO LOIOTUTO €K VEOL GUOKEVOGIN GE TAUGTIKEG VEEG TAUCTIKEG COKOVAEG KT TOV 1010
tpono kot moh vrd kevd. To pH tov ovo tumwv evoipoudtov A (Control) kau B
(Polyphenolic), perpoivray oe eninedo efdopddas petd and 1:10 apainon Tov EVGIPOUATOS

LLE OOCTOYUEVO VEPO.
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Silage Sample Code

IMivaxog 1: To arorshéopota TV perpijssov tov pH.

Ewéva 13: A. Zvyaprd oxpifsiog, B. Mnyoviy aroovprisong, I'. Tehiké moxerapiopo
GLTIPEGIOV.

3.3.2 Mopackevn] Broierrovpyik®dv Zomotpopdv IHpofarov

Mo 11¢ avéyKeg TOL MEPANOTOS, TUPUCKEVAGTIKAY dVO €idN orrnpeciov. To Kovoviko
outnpécto (yopynon otnv oudda A, oudado. eréyyov-Control) kot 10 otnpécto mov etvon
EUTAOVTICHEVO pe evoipmpa and vypd amndPfinta gratotpiPeiov (yopnynon omv opdda B,
™V moAv@avoAikt)). To crnpécio Tav 1G0EVEPYELOKA, 1IGOTPMOTEIVIKA KAl IGOPPOTO. (OG TTPOG
TIC OVOYKEC TOV avorTuccoueveay mpoPdtwv. H olotacn Touvg meEPtypaPetol oToug

TOPOKATO TVOKEC.
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AxohovBel 10 mepapoTikdé MEZ mov yopnynbnke ota averTLGCOUEVE. TPOPATA TNG

ouddac A (Control) kou B (moA@oivorkn), HEYPL KUl HETE TOV UMOYTAUKTIONO TOVG.

ZYITAZIH IITHPEIIOY OMAAAZ A IYITAZIH IITHPEZIIOY OMAAAZI B
MAPTYPA - Control YAE
ZOOTPOMH % ZOOTPO®H %
KAPMOZ APABOZITOY 45 ENIIPQMA APABOZITOY & YAE 45
NITYPA ZITOY | 9 MITYPA ZITOY 9
SOMAAEYPO . 21 SOrIAAEYPO 21
FAAA 20 TAAA 20
IZOPPOMIZTHZ 2,5 IZOPPOMIZTHE 2,5
ANAZ 0,5 AAAZ 05
MAPMAPOZKONH 1,2 MAPMAPOZKONH i3
OOED. MONOASBESTIO 0,8 ®OIP. MONOASBESTIO 0,8

IMivakag 2: ThoToon TOPUCKELUSPEVOV oitnpesiov, opddos A ko B péypr tov
GmOYOLOKTIGRO TOVG.

IYITAZIH IITHPEIIOY OMAAAZ A IYITAIH IITHPEIIOY OMAAAZ B
MAPTYPA - Control YAE
ZOOTPOOH % ZQOTPO®H %
KAPMOZ APABOZITOY 45 ENZIPQMA APABOZITOY & YAE 45
KAPMOZ ZITOY 13 KAPNO: zITOY 13
NITYPA ZITOY 15 TMITYPA ZITOY 15
JOTAAEYPO 18 3OrIAAEYPO 18
HAIAAEYPO | 4 HAIAAEYPO a4
IZOPPOMIETHE 2,5 IZOPPOMIZTHE 25
ANAZ 0,5 AAA: 0,5
MAPMAPO3KONH 1,2 MAPMAPOZKONH 1,2

[Mivaxog 3: ZO6T00N TOPUCKEVUGUEVOY GITIPEGIOV, 0pddac A Kot B petd tov  amoyoloktiopno
TOUG.

Tuykekpipéva, yio. to evoipopa YAE (ghanotpiffeiov) ypnoionomcae:

e 80 KIAd KaAUTOKL QAECUEVO
e 20 Aitpo YAE(ue 4% oteped)
e 20 Attpa H,O

KOl CUHQMVO. HE QVTEG TIG avahoyies, oy TeMKn (motpoen, 10 KoAaumOKL TG Opadag
eréyyov mepieiye 60% oteped ko 40% vypooio, eved TO KOAUUROKL TNG TOAVQUIVOMKIG

ouddag amotehovvToy and 52,5 oteped, 7,5% Y AE ka1 40% vypaocia.
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3.3.3 IMopayoyikn Awwdikacio Eveipopatog

Mo v eveipoon emléyovtal QUTE pe YNAN TEPIEKTIKOTNTA 68 GaKyapa, oe Enpn ovsia
VYMM|G TERTIKOTNTAG KOl IKOVOTOUTIKNG MEPIEKTIKOTNTUG O TPWTElveg, Prrapives kot
avopyava otoyeia. To TAEOV KATGAANAL QUTE OV TPOGPEPOVIOL Y10, EVGIPWOT) Elval TO
KOAOUTOKL KO 1 UNO1KY.

Apyikd. Yoo TNV TOPUOKELT] TOV TOAVQOUIVOMKOD GITNPECIOV EMPENE VA TOPUCKEVOCTEL
EVOIPOUEVO KOMUTOKL, TO OMOI0 MEPIEXEL WUEYGAN TOCOCTA VYPUCIOG, OPYOVIKA O&E
(YohokTikO 0EV) Kot yopnyeitan ota. (ho ooy xovopoetdng Cmotpogn.

H evoipmon Aowmdv eiva, 1 o10d1kacio. COH®MONS QUTIKOV TTPOIOVI®MV LE VYNAO TOCOGTO
VYPOCING Kot KAT® 0mo avaepoPleg cuvONKes, ue oKomd Tn S TP TOL TPOIOVTOG CAAL
Kot ™ Pertioon g Opertikng Tov atlag, yo gpnon wg Lwotpoen. Katd v dibpkeia g
evaipmong dnuovpyodvron 6Eveg cuvinkeg mov eac@aiilovy Ty danpnon e LYPAciog
Kot G yeveng tovs. Mo tov okomd owtd ypnoomoovvrol Poxtnple, T omoin givat
TopOVTO. OTNV KOAAEPYElDL Kol eumintouv oe QL0 Kotnyopieg, To emBuuntd Kot To
avemOvunTa.

To emBountd Poxtiplo €ivorl oUTE OV UROPOLV VO, UETATPEWYOLV VOATAVOPUKEC OF
yoAokTiKO 0&0 kar efval ocuvbmg otedéyn tov Paxtmpiov tov Lactobacillus kot
Streptococcus. Elvat avaepopia Poxtiplo Kot Tpémet vo. Eival OPOIOUOPPA KATUVEUNUEVE. G
OAN Vv koAMépyela. H avtidpaon mov mpaypotomoteitot amd to faxtipio elvor taybTepn Ue
THV KO7 TOV ¥OPTOL KUl TNV TOXELN E0paimon TOV AmOKAEIGHOD ToV agpa. To yohakTikO 050
elvar &va 1oyupd opYaVIKO 0EL Kot 1) YPNYOPT TOPUY®YT) TOV GTO EVOIPMUEVO XOPTO 0dNyel
oe younAd pH ka1 o cuvOnkeg ot omoieg Ba mapepmodilovy v mapaywyn Baktnpiny wov
TOPAYOLV YOAUKTIKO 0ED Kot TOAADY axdpo foktpiov. Avth n aviidpaon &ivol yvoot og
uio diepyaoio kebapiopob kot 1o pH 10 omoio mpokvmtet e£upTdToL Ao TV TEPLEKTIKOTNTA
™G TPOPNG 6€ VYpaocia. Av 1 TPOPT TEPIEYEL HEYEAN TOGOOTA VYpaciag TOte To pH mpénel va
elvon opketd youmAo Kot vo mapoydel ToAd peyolvtepn mocoTTo yohoktikov o&éoc. IMa to
evolpopo 10 PoxTiplo.  YOAOKTIKOD 0OEEOC 7oL ¥pMolHomolovvior  CLHAOVOLY  TOLG
vdarodiAvtovg voatavBpakes (WSC) oty koAMépyela oe YOAOKTIKO 05D KOl G LKPOTEPO
Babuo oe 0&ikd 0D, mapdyovtog TowTdypova d10&eidlo Tov avBpaka kol vepo. H peiwon tov
pH t0V evolp®UEVOD VAMKOU OQEIAETAL GTNV TUPOY®OYT] QUTOV TV 0EEMV LE OTOTEAEGUA THV
OVOGTOM] TOV WIKPOOPYOVIGUAOV 0AROImGNS NG TPOPNG. MOAG 1 TpOPY| TPOG EVEipmoT el
amokAgiotel amd tov aépa, N dwdikacia evoipoong pmopet vo dwupedel o 4 Qaoelg

(Stefanie, J., et al., 2008).
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3.4 Daoeig Evoipoonc

®aon 1": Agpépra ®aon. H pdon avti cuviBmg dtapkei povo AMyeg dpeg 6Tig onoieg To
ATHOOPAPIKO 0EVYOVO peETOED TOV COUOTIOIMV TOV QLTOV UEIOVETOL, AOY® TNHG CVOTVONG
TOV QUTIKOD LAIKOU OAAGL KOl TOV aepOPlov Kol TPOUIPETIKGE, 0EPOPIOV LIKPOOPYUVIGUOV,
onwg Qopeg kou eviepoPpaxmpua. EmmAéov, vrapyovv 1o éviopa @uTOV OMmg TPOTEACES,
evlupa mov dloomoly LVOUTAVOpPAKES Kot elval EvePYd KAt T OLUPKED. OVTNG TG QPAONG,
epooov 1o pH eaxorovbel va elval evtog Tov PLGIOAOYIKOD opilov Yo Ppecko evaipmpa (pH

6.5-6.0).

Daon 2" ®aon Zopwons. H @don avtr Ba Eexvnoet otay 1 eveipwon yiverat Théov
avaepopia, Kot avtd cuveyileTat yloo OpKETES NUEPES EMG APKETES EPOOUAOES, UVAAOYX, LUE TIC
10T TEG TOV TPOPAOV TPOG EVGIPMOT] Kot TIG GLVONKES amobnkevons. Av 1 {dpweon mpoywpd.
ue emrvyio, T0Te avamrtdocovian To Poktnplo Tov yohoktikov oféoc, ta omoio yivovtol o
Kuplapyog TANBLGHOG KaTd TN S1apKeLD auTS TG Phons. AdYm TG ToPay®YNG YOAUKTIKOD
Kol GAA®V 0&Emv to pH petdvetar o€ 3,8 - 5,0.

Daon 3": Trabepi Paon. O nepiocOTEPOL 0O TOVG UIKPOOPYOVIGHOVE TG SeDTEPNC
@aong apyilovv oyd-oryd va pedvovrat. Mepikol pikpoopyovicpol ot omoiot eivat
avBektikol o1o 0&L emPrdvouvy oe vty TN QAon Kol Ppickovial oe g oxedov avevepyn
Katdotaon, eved kamoot Aol onmg clostridia kot bacilli emPidvovv o¢ ondpio. Mdvo
uepIKéG mpmtedoeg Kot kopPfoidpdaoes, ot omoieg eivar avBekTikég oto oD Kol KAmOoot
e€edkevpévol pikpoopyoviopol, onmg Lactobacillus buchneri cuveyilovv va. givon evepyol
o€ YOUNAO etinedo.

®aon 4" : Agpopra Paon Aldoivens. H gaon avth Eekva apéomg poAig To eveipmpo
ekt1ebel otov aépa. Katd tn o1dpKeia e xopnynong Tov EVOIPAOUOTOS GTHV TPOP TV (HmV
aVTO etvorl ovamdPeLKTO, AAG pmopel vo Exel oM Eekwvnoel vopitepo Aoym BAGPNS tov
KoaAOpparog amobnkevong tov evolpoupatos. H dwdikaocio g orloimong pmopel va
dwpebel og dvo otado. H évapén e eBopdg umopel vo opeileton 6TV amokodounon tmv
OPYOVIKOV 0EEMV, TTOL GLUBAAAOLY otV Sl pnon, amd (Oueg Kot meploTacloke. Paktiplo
o&ko¥ 0&éog. Avto Ba. mpokaAeoel pa avénon oto pH Kot cuvendg to debTEPO GTAUOIO TNG
aAroiwong £xel mAEov EeKVIIGEL TO OmOI0 GLVOEeTa He TV avénon g Bepuokpaciog Kat
TNV EVEPYOTOINOT] TOV HKPOOPYUVIGUAOV aAroimong onwg ot Paxthol. To tehevtaio otadi0

nepopPavel  emiong T dpucmnpomTo  MOAADV  GAA®MV  (TPOOIPETIKG)  oEpOPimv
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LIKPOOPYUVIGUMV, OT®G LOKNTEG Kot eviepoPaxtnpla. Agpofio oAroimon cvuPaivel oe OAeg
oXe0OV TIC amobNKEVLGEI TOL £XOVV avoryTel kal extiBeviol otov agpa. Q¢ Kol TOVTOL, TO
T0G06To NG oAAoimong e€aptdtar o peydho Babuod amd Tov apBud kot v opacTnploTnTa,
TOV OPYAVIGUAOV TOL TPOKAAOVY AAAOIDGEL GTO EVSIPOLAL.

H eicodog Tov aépa katd ™ dwdikacio g {Opmong pumopel va KabuoeTepnoeL 1 akoOun
Kol vo, eumodicel v enitevén cwotdv eminedwv pH. Avtd Oa odnynoel o vrepPolkn
YPNON UEYAAWMV TOGOTHTMV LOUTAVOPAK®V 1 omoia Ba peiwoel v aéla Opertikn a&io ™G
evolpopuévng tpoens. Eicodog tov aépa petd agol n dadikacia ¢ eveipmaong £xel ¢Tacel
oe otafepn| KATAGTUCN Bo 00NYNGEL GE AMMALIN TNG GTAOEPNC KUTASTAONG HEGEH AVOUTVONG
Kol TN TEPETAIp® peimon towv vdotavipdkmy. Avto Ba £yl GOV ATOTEAEGUA VO, EAITTOGEL
™ Oodpkew Cong tov mpoidvtog. Otav 1 evoipmon evoOUOTOVETOL G £va GUGTNUO
KAAMEPYEWOG, £YEL OmOOELOEl OTL AVEAVEL TNV TAPUYWYIKOTNTO, KO TNV OTOTEAEGUATIKOTNTO,
ypnowonoimong twv owbéciunyv mopwv. Ev koatakAeidy, pe tn yopnynorn evelp®duUatog
aLEAVETOL 1 TOPAY®YIKOTNTO TGV (OOV, AOY® KAAVLTEPNC STpoPng kot cvvdvdaletor

YEMPYIKN UE TNV KTNVOTPOPIKT] KaTELOLVON NG EMLEipnonC.

‘Eva ka6 eveipoua YAE npénet va:
o O100€TEL £VOL AVOIKTO KAPE YPDOUQ,
e &yel (o Eviovn yevon
o pupilet eAdytota (OTOV TO YOAUKTIKO 0EL TOV TEPIEYEL PPIOKETAL GTNV COGTY|
TOGOTNTA).
e civor ToAD oTtabepd Kt
e va umopet va dratnpn el yuo xpovia (vd v Tpovmdbeot 6t to 0&uyoVo

nepropileral omd T0 VAIKO).

Mo v kaAvtepn Copmon, 1 Enpd Tpoen TOL YPNCIUOTOLEITAL TPETEL VO EYXEL LYNAN
TEPIEKTIKOTNTA GE VOATAVOPUKES KO YOLUNAT] TEPIEKTIKOTNTA GE LYPAGIAL.

H xom tov Ba wpénetl va mpaypatomombel dtav TO TEPLEYOUEVO TOV G VOUTAVOPUKEG
(SoAvtd ohkyapa) elval vymAd kol O6tav 10 QUTO umopel vo. popabel ypnyopa. H
TEPIEKTIKOTNTA 6 GAKYQPA, TPETEL Vo, Elval TOVAdIoTOV 3% KOTA TNV KOT Kot TO puTtd Oal
TPENEL VAL LopaBel LéEyPL 1) TEPLEKTIKOTNTO TOV o€ LYpacio ard 80% kotéfel oto 70-75%. Xe

aLTd TO TOGOGTO e&oc@UMiETaL 1| VYMADTEPT] TTEPIEKTIKOTNTA O OPEMTIKA GTOLYXElD KO M
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ac@oréotepn evoipwon. To kardAinio pH yoo éve kKohd evoipoua mpémel vo. eivol

HKpOTEPO 0o 4,1.

3.5 AvtoéedoTiki opaon Tov (omoTpoP®V (in vitro)
H omotipmon ¢ avio&edotikng dpdong kat tov 00 TEWPUUATIKOV {OOTpopmV

TpayHoToTomOnKe cupovo pe Tig eENg uebddoug:

A. TIpocdiopionog g e€ovdetépmong ¢ pilog tov DPPHe

H pébodog tov DPPH Pacileton ot ypfion g piCeg tov DPPH (1,1-diphenyl-2-
picrylhydrazyl). ITapoveio pog avrio&eldmTiKig Evmons Tov AEITOVPYEL MG dOTNG 10VImV
vdpoyovov, N taparave piCo (DPPHe) aviyetol mpog oynuatiopd g avtiotorymg vopaiivig
(1,1-diphenyl-2-picrylhydrazine). H petatpom ¢ pilog vroioyileton pe goTOUETPNON GTO
520 nm (Apostolou et al., 2013).

B. ITpocdiopiopodg g e€ovdetépmong g pilog o ABTS+e

H pébodog tov ABTS Pacileror ot ypfon tov evlopov horseradish peroxidase xatd v
omoio. M évmon tov ABTS petorpémeron om pila ABTS+. H mpocOhxn piog
avto&edmTikng ovsiog 6to Sidhvpa ¢ pilag ABTS+e &xel o¢ amotéhecpa Vv avaymyn
m¢ pilog pe ™ petagopd WOvtwv vdpoyovov. H petatponn g pilog vmohoyiletar pe
ewrtopétpnon ota 730 nm (Apostolou et al., 2013).

Méow tov tapandve uebodwv tpocdiopiletor n tun ICS50, dniadn n cvykévipomon tov
e€etalopevov ovotmv 1 onoia. eovdetepmvel mv pita (DPPH, ABTS) koatd 50%. Oco
pikpdtepn etvor T Tov IC50 1060 1oyvpdTEPN elvar 1 avTIOEEdMTIKY OPACT) TG OLGILOG.
‘Etot vroroyilovrog 1o ICS0 twv (motpo@dv PUropolUE VO EKTIUTIGOVUE TV OPUCTIKOTITO

KoL TNV ovTlo&edmTIKN TOUS IKAVOTNTO.

3.6 lotoinyia

Ot cgayéc tov mpoPdrwv mpoyporomomOnkay omd eEEIOIKEVUEVO TPOCOTIKO GTO
opayeio tov Ivetitovto Emotiung Zowng IMopayoyng TNavvitodv axolovbmviag Toug

OMOPOATTOVG KOVOVIGUOUG TEPT YEPICUOD, UETOPOPGS Kol OavATmOoNG EPYUCTNPLUKMV
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LoV, oL TpaypoTOTOMONKaAY LE TETOO TPOTO £TC1 CTE T LM VOL VITOGTOVV TNV AMyOTEPT
Katamovnon kafag kot Ayotepo ayxoc. Ot 6QuyeG mPoyUaTOTOMONKAV GE GUYKEKPIUEW
nikio tov (OoV pe 6KOmo TV ekTiunon ¢ avitoéeldmTikng Guuvas oty Tpompn niia,
™MV ektiunon mg enidpaong tov Proiertovpyik®v {wotpogdv oty gulmia, dnAudn Kutd Tov
OMOYOAOKTIGUO K01 TEAOG, TNV EKTIUNGN NG EMOpaoT TV Prorettovpytk®dV (HOTpoQ®V 6T0
TeMKO Papog (Papog oeayiov).

Ot o101 TV {OTIKOV 0pYEvVmVY TOV L KOl TOV EYKEQUAOL O.PAIPEDNKAY YEPOVPYIKG UE TN
Bonbea. vuoteplon, peTOQEPONKOV e E0IKEC KUCETEG, o€ LYPO GL®TO Kol To OEtYHOTO

@LAGYONKaY oTovg -80°C péypt T Proymuk avaivcn Toug.

3.6.1 Opoyevonoinon lotdv

H opoyevomoinon twv 16TOV TOGO TOL EYKEPAAOL OGO KOl TOV TETPOKEPAAOV
EKTEAECTNKE UE OPOYEVOTOMTY. APYIKA, TNPAUE EVO, LIKPO UEPOC TOV TTAYMUEVOL 16TOV OO
10 Yoyeio Tov -80°C kot wpaypatonomnke to {iyiopa twv derypdtmy (rocotnto 16T00) o8
Cuyo axpiPeiag, To omoio Empene va givarl > 0,5g. Xt ocvveyewn péca oe falcon mpocbicape
mv Quytopévn mocotto 10tod kot to puluotikd ddAvpo PBS oe avoroyia 1:2 kot
TPOYUOTOTOWGOUE OpoyevoToinen e tov edikd opoyevoromt) (Ewk.14). AxorovBac, to
opoyevonoinua. VEotn emeéepyacio HE ¥PNON LAEPNY®V Yo TNV OmEAELOEPWON NG
HeYaADTEPNG Suvatng mocoTNTUS TPWTEIVIG Ko @uyokevrpibnke (15.000g, Smin, 4°C).
Katomy, mpope to vmepkeipevo kar 10 mpoobécsape oe Eppendorf. Télog, oagdtov
opoyevorominkay Okot ot 1otoi, Stnpridnkav otovg -80°C péypt ™ Proynuikn Toug
avaivon.
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Ewcéva 14: Ta Epyoisio mov Xpnoporonjbnkav yia tnv Opoyevoroinon letdv.

3.7 TIpocdopiopoc SEIKTOV 0EEIOMTIKOD 6TPES

3.7.1 T'evikd.

Mo v a&oroynon g ofedoavaymylKng KOTUSTAGTC TOV 16TMOV TPocdtopileTol 1
CLYKEVIP®OT TNG GVNYHEVIG YAOLTAOEIOVNG KAOMG Kol 1) SPUCTIKOTNTO TG KATAAGONG, EVD
Yoo TV EKTIUNGN TG avTIOEEOMTIKNAG IKAvVOTNTOG oLYva mpocdiopiletar 1 OAIKT
avTIOEEIOWTIKN 1IKAVOTNTO TOV 16TMOV. AVIIGTOWO, Y TV 0E0A0YNoN TOL OEEIOMTIKOD
oTpeg, Evog amd TOLG OEIKTEG TOL  YPNCIUOTOIOVVIOL Y10 TOV TPOGOIOPIGUO  TNG
vgpoeidmong Twv Mmdiwy, eivar o1 0VGieg TOL avTIdPOLV pe To BeloPapPrrovpikd 0D, evid

Y10 TNV KOTAOTPOPY] TV TPOTEIVAOV YPTCLOTOIOVVTAL T TPWOTEIVIKA KapPoviia.

3.7.2 Mé£0odor

3.7.2.1 Métpnen yroutaBeiovig

H yhovtabeidovn (y-yhovtapviokvoteivoylukivn) eivar n o aebovn Be1doin (SH) otoug
16100¢ TV {HoOV Kat Tov avBp®OTov, HE EVOOKLTTOPIKY cuykévipmen 1-15 mM. Eivar éva
TPUENTIOO 7OV UMOTEAEITOL OO YAOLTUUIVIKO 0&D, yAukivi kot Kvoteivr). O1 avaymyikég
(avtio&edmtikég) g 1010TNTEG TUUlOLY GNUOVTIKO POLO GE S10QOPa UETUBOAIKE LOVOTATIOL

OT®G Kl 6T0 OVTIOEEIBMTIKO GUGTNIO TOV TEPIGGOTEPMV aepOPimv Kuttdpnv (EwklS).
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Ewova 15 : Zuvraktikog torog yhovrabsiovng

H yhlovtabeiovn amavrator kuping oty avnyuévn (GSH) kot Aydtepo otnv 0Ee1dmuévn
™m¢ popen (StoovAgidio g yrovtabeiovng, GSSG). Zvwnbmg, n GSSG eivar to 10% ¢
GSH. H GSH ypnoponoteitar o¢ deiktng g avriofedmtikng wavornrog (Pastore et al.,
2003).

H GSH Jertovpyet o¢ ouvvévlvuo oe morkd évlupo. Evdewktikd avagépoviar 1
vrepoleldaon TG  yiovtoBewovne, m - S-tpavogepdon g yhovtabelidvng Kor M
Belohtpavopepdon (Battin and Brumaghim, 2009). ITailel emiong onuovtikd poio 610
UETAPOMO O TOV QUPUAK®OV Kol TOV acBeoTiov KabdE Kol 6T AETOVPYI TOV ULOTETUAIDV
Kot ToV Kuttapik®v pepPpavov. Eivar exiong {oTikn 1 GLUPETOYN TG 6TV GROUAKPUVGT)
TV EEVOPIOTIKOV OLGIMOV GO TOV OPYUVIGUO, GTNV OTOUAKPLVET TOV VIEPOEEDIOV KUl TMV
erebBepov pilldv oAML Kol 6T HETAPOPE TOV OMIVOEEDV OLUUECOL TV HEUPpavOV

(Sengupta et al., 2004).

Apyn ™G pedodov

To mepapotiko npwtdékorro Paciletar oty ofeidmwon g GSH and 1o 810€100v0 viTpo-
Bevloikd o (DTNB) kou petpiétan og aupodivpe. H GSH avtidpd pe to DTNB mapdyovrog
GSSG ka1 2-vitpo-5-0e10Bevioikd 0&0 cOPE®VE. e TNV TOPUKATH avTIdpooN, TO OTOl0 Elval

EyxpwUO TPoidyv mov amoppogdel oto 412 nm (Reddy., Y.N., 2004).

2 GSH + DTNB — GSSG + 2-nitro-5- thiobenzoicacid
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H GSH mapdyeton and v GSSG péowm g dpdong g avoymyaons g yAoutobeiovn

(Ewx.16).
NO,
—_—
HOOC: : '5'-5’0: 2G5 \
O:N
DTNB Glutathione
reductase
HOO S*-
5 GSSG
. ON
2-Nilro-5-thiobenzoic acid
2maw: 412 nmy
Ewdva 16: Avoxixiomon ko Apy [posdopropod e IMNovrabBaidvne.
AvTidpaocTti|pu

e Phosphate buffer 67 mM (pH 7,95).MB (KH,PO,): 136 MB (Na,HPO,): 178. I'a va
dnuovpynoovpe 500 mL om6 To phosphate buffer gridvovpe 25 mLKH2PO4 (67 mM)
kon S00 mLNa;HPO4 (67 mM). I'a to KH,PO4 Cuyilovpe 0,227 g kon ta dtadbovue ce
25 mL vepov. IN'a to Na;HPO4 Quyilovpe 5,94 g xou ta Stodvovpe og 475 mL vepov. Ze
gva. rotnpt (Eoemg avopryvooupe ta 600 druivpota. Atopfdvovue ne NaOH or HCI, 1 N
uéypt to pH va @taoet tqv tiun 7,95.

e DTNB (ImM) o 1% xutpké vatpro (sodium citrate) os vepo. (39,6 mg DTNB oe
100 ml Tov 1% SrwAdpaTog TOL KITPIKOL vaTpiov, yuo vo. dveoel pio cuykévipoon Tov |

mM). DTNB [5,5’-Dithiobis (2-nitrobenzoic acid)], MB:396,35

e Kitpwké Nazpro. (CsHsNazO7*2H20, dievudpo tpvarpro, tri-sodium dihydrate), MB:
294,10. To DTNB doAdeton 6e KITpikod vATplo T0 omoio eumodilel onpovTikés oaAhoyES
oto pH.

ewpapotiké apwTéKorio

Apykd, 100uL 1otov mpoctébnkay oe 100ul TCA 5% wxor @uyokevipnnkov orto
15.000g y10. 5 min otovg 5°C. To vaepkeipevo cUAAEyTKE Kot StoTnpnonke oe &va Proidio
eppendorf. 20 pL 16100, apoimpévov 1/2 avapiydnkay pe 660 puL puOuetikod S1oAVUATOC
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67mM (pH 8.0) ko1 330uL DTNB. IlpocOétovpe T1g TOPAKAT® TOCOTNTEG GE PLOAIdILL

eppendorf:
Blank Sample
Phosphate buffer 67 mM, pH 7.95 660 uL 660 uL
DTNB 1 mM 330 uL. 330 uL
Aneotayuévo vepo 20 uL -
Opoyevorompévog lotog - 20 uL

Mivokag 4: Awdoyiki] oeipd mpooOikne kair o1 mocdtnres TOV avridpastnpiov yia T
pérpnon tng GSH.

Avadevovpe To avTidposTiplo Kot To ETmA ovpE 610 oKotddl o Bepuokpacio dmpotiov
v 45 hentd. H Samipnon 1ovg 610 oKOTAOL €Yl G GTOYO TNV TPOYHUTOTOMGT NG
avtidpacng peta&b Tov DTNB kot tg GSH (Ewk.17). ®uyokevrpovpe ota 15.000g yio 5 min
otoug 5°C kot TEMOG UETOPEPOVLE TO MEPIEXOUEVO TOVG GE 10 TAUGTIKY Kuyekido kot

petpope v anoppognon oto. 412 nm (BEERS and SIZER, 1952).

2.0 ~

@ 1.5 | / \ 2-Nitro-S-thiobenzoic acid
= DTNE

=

=1

=

=

300 400 500 600

Wavelength (nm)

Ewodva 17: ®aopa aroppépnong Tov 2-vitpo-3-OsioPfevioikov ocog.

Ynoloywopoi

Apactikotnra GSH (umol/mg total prot.) = (Abs detypoartog - Aabstugrot/13.6) x 2 x 3
(Myo apardoemy) * 50.5 / Zuyk. apoteivng (mg/mL).

‘Onov 10 50.5 givol 0 CLVTEAEGTNG UPUIMON G TOV TPOKVTTEL OLUPDOVTOS TOV TEMKO OYKO

(1010uL) pe tov 6yko Tov 1otov (20uLl) (1010/20=50.5), morhamhoacialovpe pe 2 Kot TV
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PO apoincn mov £ywve and 10 TCA 5% (1:1), morramiacialovue He 3 Y10, TOV EYKEQAAMKS
KOl TOV 16TO TOL TETPOUKEPHAOL Y10, VO GUVUTOAOYIGOVUE TNV GpOi®oN oL £YVE KOTA T

dubpxela tng opoyevoroinong. To 13.6 eival o cvvterestng poplaxng omdsPeong tov DTNB.

H ovykévipwon g mpwteivg, vroroylomke Pdoet ¢ mPOTLANG KAUTOANG TNG
arPoouivng, pe eéicwon y=0,0002x + 0,0705 xor R2= 0,9935, 6mov o déovag y = Abs ota
595 nm ka1 o x = Xvykévrpwon (ug/ml). Karomy, ue to Bradford test, AauBdavovoav n tiun

NG amoppOPNONG Kol VTOAOYILOVTAV OVTIGTOLYN 1) GLYKEVTPMON TNG OMKNC TPMTEIVNG.
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2590’ Albumin Standard Curve.
2,000 |
£ 1,500 |
=
L 1,000 y = 0,0002x+ 0,0705
1n R*=0,9935
2 0,500
<
0,000 1 1 )
0 2000 4000 6000 8000 10000 12000
pg/ml

Avaypoppo 1: Mpétvan koprdin ArPouvpivyg.

3.7.2.2 APUOTIKOTNTU KATAAAGTS

Apyn ™ pedooov

H xotoAdon elvor éva kowvd €vOupo, TO OmOl0 amavtidTol G OAOVE GYEOOV TOUG
Coviavoig opyaviopovg mov épyovtar oe emapn pe 1o ofvyovo. To vrepoleidio Tov
VOPOYOVOL SLOLOPPDOVETHL MC TPOIOV HETAPOMOHOL o€ TOALOVE opyavicpuovs. Etval to&ko
KOl TTPEMEL VO PETATPOTEL YPNYOopa GE GALO, Alydtepo emikivovvn ynukn ovoic. I'a va
dwyeprotel avtod 10 TPOPANUE, 1 eVOLUIKY] KOTOAGGY KOTAAVEL YPNyopa TV anocuvieon
TOV VREPOEEDIoL VOpoYOvoy, ot afraPry ofuyovo kar vepd. (Chelikani et al, 2004)
Chelikani. 'Eva popio xotokdong pnopet va petatpéyet 83.000 popia H2O; 1o devtepdrento
oe vepd kot ofvyovo. Bpiokeror oto LAEPOLEICOUOTO, OTO LUTOXOVOPLO Kol TO
kuttopomiooua. Eivon éva tepopepés pe 4 moAMmERTIOKES aAluoides peyédoug Tovidyiotov
500 apwvolémv. Boon EM, et. al. (2007). Z10 1eTperepés anTO VAGPYOLY 4 TOPPUPIVIKEG
opddes aiung, ot onoieg emTpénovy oty KataAidon vo avtdpd pe To H2O;. To 18avikd g
pH efvar 1o ovdétepo. H avridpaon &idonaong tov Hx0z and v kotordon sivor 1

axorovdn: 2 H,O2 — 2 H,O + O3
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H avtidpaon npaypotonoieitar 6 2 otao:
H202 -+ Fe(llI)—E —* H20 & O=Fe(IV)—E
H;0; + O=Fe(1V)-E — H,0 + Fe(IlI)-E + O3

(Omov 1o chumhoko Fe-E avimpocmmevel 1o KEVTIPO e TO GIONPO TG OUASOS TG OUlNG TOV

eivar Tpocdedepévn oto évivpo) (Eik.18).

"’31(_,1’

e S l GSSG ‘I
Ox-'n ., T l{'éo—m Reductase

‘%

v

Lipid Peroxidation

Ewova 18: Movoran avaywyig tov H,0, og H,0.

Eniong n xoatoidon pmopet vo ypnoponomoet to HyOz yio v amopdxpuvon toéikmv
ovoldv (H2A) pe m gpnoonoinon vroostpopotog (a1bavoin), cOpeova. pe Ty akodiovtn

avtiopaon:
H,0; + H»A (substrate) — 2 H,O +A.

[0 Tov Tpocdlopiopd G SPUCTIKOTNTOS TNG KUTaAdoNG ypnoonomdnke n nébodog Tov
Aebi (Aebi, 1984).

Awldparta

e Phosphate buffer 67mM (pH 7.4) MB (KH;PO,): 136 ka1 MB (Na;HPOy): 178. I'a va.
nopoackevacovpe S00mL tov phosphate buffer Cexwvape mpota pe 100mL KHyPO4
(67mM) xor 400mL Na,HPO4 (67mM). e 10 KH,PO4 CuyiCovpe 091 g ko to.
Sdwdvovpe e 100mL vepov. I'a to NaHPO4 Cuyilovpe 4.77 g kot to Swwddovpe ce
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400mL vepov. Xe éva motnpt (ECEMC OVAULYVOOUME TO OWADMOTO. AV YPECTEL
npocOetovpe NaOH | HCL, 1 N wote to pH t0UL Hoparydpevon d1okdpatog va. eivor 7.4.

e  30% vaepoleidro Tov vopoyovov (H20;,).
To s hvpo H>0; elvon £Topo mpog ypron.

[Mewpopatikd apoTOKOIAO.

[TpocBéToupe TOVg TOPUKATE OYKOVG GE TAAGTIKOUG SOKIUOOTIKOUS COAVEG:

Agiypo
Phosphate buffer 67 mM, pH 7.4 2955 uL
Opoyevorompuévog lotog 40 uL

IMivokog 5: Awadoyikiy ceipl wposdiKig Kan 01 TOGHTNTES TOV UVTIdpacTIpi®V,
et pérpnon e Karahaone.

Avadedovpe 610 vortex Kot enmdovpe otov kAiBavo otoug 37 °C yio. 10 Aentd. Eivon mo
TPaKTIKO va. enmalovue 2 delypato kabe @opd mote vo. elpacte clyovpol Ot T detypoTo
QOTOUETPOLVTOL OUECMG HeTd TNV enmoon. Kotdmv, petagépovpe 10 TEPIEYOUEVO TOL
TAOTIKOD KVAIVOpov oe pio xkuyerida yio pétpnon oto vrepwdeg (UV). Téhog,
npocbétovpe S pul 30% Hy0; oty kuyekido, TV OVOKIVOOUE TPELS QOPES YPTCILOTOIDVTOS

TAPUPIALL OTNV KOPLPN TNG KOL LETPALE TNV amoppognon ota 240 nm o 130 devteporenta.
Ynrohloyiopoi

Apactikoétnta g Katordong (U/mg Hb) = (AAbs sample per min / 40) x(75 x 1000 x 3
x 2) / Conc. Protein (mg/mL).

Omov, 1o 40 (mol/L) eivar o ovvieheotng poplakng omodcPfeong tov Hy0;
nolomhaciolopevog pe 1000 yo ) petatponn Tov o pmol/mL. To 75 eivar 0 mopayovrog
aPUimGCN TOL TPOKVLATEL 0O T OLAPEST] TOL TEMKOU OYKOL TOL KLAIVOpou (3000uL) pe tov
6yxo tov detyparog (40ul) (3000/40=75). IMorhomhoo1aloVUE HE 3 Y10 TOV EYKEYOUAMKO 16TO
KOl TOV 16TO TOV TETPOKEPAAOL Y10 VO GUVUTOAOYIGOVUE TNV OPAi®CN TOL £YIVE KOTA TN

OLIPKELL TNG OLLOYEVOTOINGTG.
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O vwoAoy1oPOC TG OPUCTIKOTNTOS TG KATUALOTC EKPPALETAL (G TPOS TNV CLYKEVIPMOOT
™G OMKNG TpmTEivNG. A Abs =1 petoforn ¢ amoppogneng oe éva Aertd. H cuykévipmon

tov H202 otnv xuyerido eivon mepinov16 mM.

U = umol/min. AAbs blank eivar mévrote pundév kot £tot dev amarteital PETPNOT TOL TVPAOD

(One Unit decomposes one micromole of hydrogenperoxide per minute at 25 °C pH 7.0).

3.7.2.3 Ol Avrioerdmmikn Ikavotnrta

O o6poc omkn avrioéedmtiky wavomro (TAC) avagépetal otV 1KavOTTo. TOV
oLOTATIKOV TV 1otV va eéovdetepivouy T1g ehevbepeg pilec. Kabe ovotatikd £xet
avtio&edwTikn dpdon. Qotdc0, KA Eva CLVEICPEPEL UE SIOPOPETIKO TPOTO GTHV OMKT
avTofedMTIKT  KOvVOTNTA TOV TAGCHOTOC, T omolo elvor yevikd &va PETPO TG
avT1I0EEIBMTIKNG KATAGTAONG OAOKAT|POL TOV OPYOVIGHOD.

Yrdpyovv 800 SopopeTIKOl  TPOMOL  TPOGEYYIONG TG TOCOTIKOMOINGNG  TNG
avtio&edmTikng Kavotntag. O TpdTog eivor To AOPOIGHUA TG UVTIOEEIOMTIKNG IKAVOTNTOS
1oL KdBe cvoTaTKoD Eexwplotd. AvTog eival 0 o ERITOVOG TPOTOG EMELN VIAPYOLY TOAAG
uoPL OV GULVEICQEPOLY oThV avToéewwtiky woavomto. O dedtepog tpodmOC ivar n

pérpnon g TAC wg cuvohro.

Apyn ¢ pedodov

H TAC 10v 1010V 011 cvykekpipévn pébodo vroroyileton ypnoponoiwvrag 1o DPPH
(1,1-diphenyl-2-picrylhydrazyl). ITapovsio evog S0t VEPOYOV®V OV VRLAPYEL GTOV 0PO, M
nopomdve pile (DPPHe) avdyetor mpog oynuotiopnd g avtictoyne vopalivng (1,1-
diphenyl-2-picrylhydrazine). O npocdopiopdc mmg TAC Pociomnke otn pébodo Tmv
Janaszweska kot Bartosz (Janaszewska and Bartosz, 2002). H petatpony g pilog
vroAoyileTon e potopéTpnon ota 520 nm.

Awldpota

* Phosphatebuffer 10 mM (pH 7.4). MB (KH2PO4): 136 xaux MB (Na2HPO4): 178. I'a va
etidéovpe 500 mL tov phosphate buffer gtigyvovpe 100 mL KH2PO4 (10 mM) ka1 400 mL
Na2HPO4 (10 mM). I'a to KH2PO4 (uyilovpe 0.136 g ko ta dtwdvovpe og 100 mL vepo.
["a 1o Na2ZHPO4 CuyiCovpe 0.712 g xat to dodvovpe oe 400 mL vepd. Xe évo motipt
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Ceoemg ydvoupe to. droAvpata ko tpocberovpe NaOH 1 HCI, 1 N péypr 1o pH va @tdoet
™y T 7.4.

« DPPH 0.1 mM. MB: 394.32:Awehbovpe 0.02 ¢ DPPH oe 5 mL pebavoing kot to
avopryvoovue pe payvntakt (10 mM). Metd apatdvovpe 100 @opég pe peboavoin kot ta
avopryvoovpe Eava pe poayvnroxt o mopdderypo, apoadvovpe 200 pul tov 10 mM
drwAdparog tov DPPH og 19.8 mL pebavoine (mocd apketd yio 10 detypoto, cuv 10 TVUQAO
Kot Tov Betikd éheyyo). Efoutiag g apaimong, o apywog oykog tov 5 mL eivor mhvra
APKETOG Y10 TOALOVG TTpocdiopiopovs. Koivmrovpe pe arovpvoyapto to motpl (Ecewe, 610
omoto @ridyvovpue 10 DPPH Yy vo. amo@iyovpe ™ @wtoivon. To cuykekpipévo didivpa

QTIAVETUL TN HEPQ TOV TEIPAUATOC.
* AckopPuké o&v 10 mM. Eivar Etopo mpog ypnom.

DuolohoyIKE, M TN TNG omOopPPOPNONG Yoo TO Oglypa, oL MEPIEYEL TO0 aokopPikd 0&L
(Positive Control) Ba. pénet va. etvor yopmAdtepn Kot oo TV T TOV OEYHOTOV GAAL Kot
tov TLEAOL. O Adyog eivar 1 ocvykévipwon Tov aokopPikov ofEog (Eva 1oyvpo
avtioéedmTikd noplo) mov Eyovpe emrééel. H tiun ¢ omoppdenong tov derypdrtov, Ha

npENEL Vo, PplokeTol OVAUESH OTIC TIMEC TOV TLEAOD (1] peyolVTEPN TIUN) Kol TOL BeTikoD

eAEYYoL (1 ikpdTEPT TIUN).

[Mewpapatikd apoToKoIAO.

[TpocBérovpe 11 axOAovOeG Tocd e oTor Eppendorfs:

OeTikog
Blank Agtypo
Control
Phosphate buffer 10 mM, pH 7.4 500 pL 495 uL 460 pL
DPPH 0.1 mM 500 uL 500 uL 500 uL
AckopPiko Q&0 10 mM - 5ul -
lotog (Apaimen 1/5) - - 40 uL.

[Mivakag 6: Awdoyikn osipd mpooshijkne ko o1 mocodTnTES TOV Ovridpastnpiov, yio T
pérpnon te TAC
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Avoxwvovpe to. Eppendorfs pepicéc gopég xon ta emwalovpe oto okotddt yio. 60 Aentd.
Katd t 01dpkelo tng enmaons 1 avTioEEl0mTIKEG OVGIEG TOV 16TOV, EE0VOETEPOVOLY TN pila
DPPH petatpénovrds m oty mo otabepn évoon vépalivne Puyokevipolue yuo 3 Aentd
ota 20000 g otovg 25 °C (yio v xorafubion copatdiov mov Oa avéncovv v
amoppoenon). Metagépovue 900 mL and 0 vVREPKEIUEVO UE MIMETO GE TAACTIKY KLYEAIOO
KOl pHeTpaue Vv amoppognon ota 520 nm. Exedn eivar mbavo n anoppoenon tov tugrod
voo oEAVETOL PE TV TEPOd0 TOL YPOVOVL, £ivol OKOTIUN 1) EMCVAANYT TNG UETPNONG TOL

TVPAOD KAOE S epimov delypata.

Ymrohoyiopoi.

Ta amoteréopoto PmopodV va EKPPASTODY MG

1) % peiwon g amoppdenons (Abs) ce oyéon e to TVPAD, Ty,

% Abs peimon = (Abs TvAoD — Abs delyuarog) / Abs Tvgiov x 100

i1) umol DPPH nov amopaxpbvenkay / mL mhacpoarog = [(% Abs peioon / 100) x 50 x 25 x
3 x 5]/ 1000.

o) Atpovpe pe to 100 pe 6Kkomod vou LETATPEYOLE TNV TOCOCTININ Lelmon TG

amoppPOPNONG GE OTAN UEIWGT) TG ATOPPOPNGTG.

B) HMorramiacialovpe pe 1o 50 1611 n ovykévipwon tov DPPH oty kuyeAida etvar S0
umol/L g kuyeiidog.

v) oA homhactdlovpe pe o 25 10T 1 opaimon ToL 16To0 6TNV KLWEAda. eivar 25TAdoia

(1000 pL otnv kuyehido / 40 pl 16100 TOL detypatog oty Kuyeiida = 25).

) MMorhomhooc1alovpe pe 3 Y10 TOV EYKEPUAKO 16TO KOt TOV 16TO TOV TETPUKEPAAOD Y10 VL
GUVVLTOAOYIGOVUE TNV UPUIMGCT) TOV EYIVE KATA TN SIGPKELN TG OUOYEVOTOINGNG Kot UE S

eneldn to detypa apoudveror 1/5 katd tn pétpnor.
) Awpovpe pe to 1000 yo va petarpéyoope ta L oe mL.

H &16pfwon pe Paon v ol mpoteivn éyve chu@ova pe Tov akodiovbo tpomo: mmol

DPPH / mg total prot.
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3.7.2.4 Oveieg mov avtidopovy pe 1o Oerofapprrovpikoé o&H (TBARS)

Apyn s pedésov

To 0fe1dmtikd 6Tpeg 610 KLTTUPIKO TEPPIAAOV €XEL WG UMOTEAEGHO TO GYNUATIGUO
Grpws evepy®v Kot 0otafdv LIEPOEEIdiny TV Mmdinv axd T0. TOAVUKOPESTO MITapl 0&Ea.
[poidv g ddomacng ovtdv twv aotefov popiov eivar 1 pokovowddebon. H
HoAovOASELON popet va Tpocdioplotel pécm g avtidpacnc ¢ pe to BetofapPrrovpikd
o0& (E.19). 'Etor, 1o TBARS ek@paloviat oav 1coduvape tng polovoloidshong, n onoia
oynuortilel pio évoon pe to BetofapPrrovpikd ol pe avoroyio. porovoloAdehdng mpog
BerofapPrrovpkd oo 1/2. H pétpnon g pohovoraroeiong eivorl pio ¢otopeTpikn pébodog

Y10 TOV TPOGOIOPIOKS TOL Pafpod VAEPOEEIdMONG TV MALOIWV.

I] S 5H
..;?_,Hx OH ﬂHT::_H I
H =+ Z e — N C—C=C—=__.N
‘f ,k\ HHR Y
OH OH
'D
Ewkéva 19: Avridpaon TBA (1) pe MDA (2), mov odnyei oty mapoywyi] Tov popiov
TBA-MDA.

[No tov mpocodlopiopd twv TBARS ypnowponom)bnke pioe eAa@pd TPOTOTOMUEVT
uébodog tov Keles (Keles et al., 2001). TIpwv Eexvnoet ) mepopotiky dodikooio pubpilovpe

10 V3uTOROVTPO GE Beppokpasia 95°C.
Awidparta

« Tris-HCI 200 mM (pH 7.4). MB (Tris): 121.14. MB (HCI): 36.46 (stock 37%) [10.1 NJ.
["a va mapaockevdoovpe =100 mL tov Tris-HCI buffer gridyvovpe 25 mL Tris (200 mM)
kot 42 mL HCI (0.1 N). I'a. to Tris QuyiCoupe 0.61 g kot ta dwwdvovpe o 25 mL vepov. Na
70 HCI Swwddovpe 0.42 mL tov stock 37% HCI (10.1 N) og 42 mL vepod. Ze éva motpt
Céoemg piyvoupe ta 25 mL ard to Tris kKot tpocBétovpe apyd ta 42 mL tov HCI ko petd

npocHETovpe vepod ¢ to. 100 mL. EAgyyouvue to pH av gival oto 7.4.
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To Trs elvar  ocvvropoypoagiocc  tov  tpiovopolvucburopivopedaviov  (tris-
hydroxymethylaminomethane). To Tris &ivon KotdAAnio yio. tn dnuovpyio pLOLGTIKGOV

SwwAvparov pe pH and 6,5 péyxpr 9,7.

+ AwGhopa Na2SO4 (2 M) — TBA (55 mM). MB (TBA): 144.1 xau MB (Na2S04): 142.04.
Mo mv mopookevnl0 mL SwAdparog, Quyiovpe 2.84 g Na2SO4 xar 0.08 g
BetoPapPrrovpicd oD (TBA). To petagépovpe oe éva mothpt (Eoemg Ko tpocBétovpe 10
mL vepol. Ogpuaivovpe Kot ovokatedovpe pe TO poyvnTdkt péxpt va dwAivboldv to
oLoTaTIKG TAMPWG. To GUYKEKPEVO S1GAVUO. TTPETEL VO PTICYXVETOL TTAVTOTE TNV NUEPL TOV

TEWPAUOTOC.

+ TCA 35%: ZvyiCovpe 35 g TCA xot 1o S10AVOVUE GE MOCTAYUEVO VEPO MGTE O TEAIKOG

oykog va gtdoet ta. 100 mL vepov (oe Bepprokpacio dopatiov).

* TCA 70%: ZvyiCovpe 70 g TCA ka1 T0 O10ADOVUE GE QMOCTAYHEVO MOTE O TEMKOC OYKOC

va @taoet To 100 mL vepov (og Beppokpascio dwpatiov).

[ewpapatucé MpoTékorro.

Xe dokipaotikovg cmwAnveg Falcon (15 ml) mpocBétovpe 100 pul. opoyevomomuévov
1670V (Y10 ToL SetypoTa) 1) amooTaypéEVo vepod (yio To TueAd). Ipochétovpe SO0 ul TCA 35%
kot 500 pL Tris-HCI kot avadevovpe. Enwalovpe yio 10 min og Bgppokpacio dwpatiov.
IMpocOétovpe 1 mL Na2SO4 — TBA «oi enwdlovpe otovg 95 °C yo0 45 min ot0
vdardrovtpo. Karomy, petagépouvpe toug Falcon otov mdyo Kor Ttovg a@nvoupe va
kpvooovv yio. 5 min. ITpocBétovpe 1 mL TCA 70% kon avadevovpe. Metagépovpe 1 mL oe
eppendorfs kot @uyokevrpobue ota 11200 g (10000 rpm) otovg 25°C yw 3 min. Télog,
peta@épovpe pe mumétre. 900 pl amd 10 vmepkeiuevo o KLYEADD Kol UPETPAUE TNV

amoppognon ota 530 nm.
Ynoloyiopoi

H ovykévipowon tov TBARS (nmol/mg total protein) = (Abs deiyparog — Abs Tvpiov) /
0.156 x 31 x 3 x 3, 6mov t0 31 eivor 0 GLVTEAESTNG OPAUIONG, TOL TPOEPYETOL OO TN
dwipeon Tov TeMkov oykov (3100 pL) pe Tov 6yko Tov opoyevorompévou totod (100 pl)
(3100 /100 = 31). To 0.156 mpoépyetor omd TO GLVTEAECTY] HOPLOKNG amooPBeonc™ g MDA
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7ov etval 156 (mol/L) dwpovpevou pe 10 pe okomod vo. petatpomovv to. mol/L oe umol/L.
[MoAomhoaoialovpe pe 3 y1o ToV EYKEPUAMKO 16TO KOl TOV 16TO TOU TETPUKEPAAOV, YO VO
GUVLTTOAOYICOVUE TNV 0POI®OT) TTOL EYIVE KaTd T1 SEPKELD. TG OMOYEVOTOMMONG Kot pe 3

Eava eme1dn To delypo apatdvetot 3 QopES Katd T HETPNON.

* O cuVTEAEOTNG HOPIOKTG AmOGPEST|G HOG OVGING IGOVTAL LE TV QIOPPOPNGN TNG OLGING

avtn¢ og cvuykéveipmwon 1 mol/L.

3.7.2.5 [poteivika kapfovoma

Apynq ™c pebiédov

O mpotetveg ko too apwvoléa eivar evaicnto ce PAdPec mpoxoAodpeves amd TIG
ehevbepeg pilec. To mpwteivikd kapPoviita eivar évag detktng g 0feldmong wv TpOTEIVOV
Kot ypnotponoteiton evpéms. Ot kopPovulikég opddeg (aAdeldec Kot KeTOVES) 7OV
amotelovvTal and Eva Gatopo avlpaka oe OmAO decpd pe éva dropo ovydvov C = O, og
oLvBmG amoTEAOVY HEPOG G GAAEG HEYOADTEPES Aettovpyikég opddes. TTapdyovrar Kupiang
oTIG TPOchETIKEG ouadeg TG TPOoAivig (pro), g apyvivng (arg), g Avsivng (lys) kol mg
Bpeovivng (thr). Eivon évag aiomiotog oOeiktng o&eldmong tov apwrteivov kobhg ta
KkapPovoa eivar otabepd popia.

O1 mpoteiveg mov kapPovoldvovior veiotovtor pun ovactpéyines Prafeg kabmhg
EKTPEMOVTIOL 0TO TN PUGIOAOYIKT TOLG Aettovpyia. O1 KupPovoMmUEVEC TPOTEIVEC GE UETPIO
Bobuo, ducrtmdvrol amd T0 TPMTEOCMUN AAAL 0V VITOGTOLY TOAD dpiueieg PAdPeg tote dev
HTOPOUV V0. OLOCTOGTOUV KOl CUYKEVIPMOVOVIOL GE GUCCOUATMOUOTE VYNAOD HOPLOKOD
Bapouc,

H xapPovurinon twv npoteivdv oyt povo emnpedlel T d1Kn Toug Agttovpyio. ahhd Kot
TOV TPOMO LE TOV OTOI0 Asrtovpyolv ko GAAia Propopio. o mopdderypo, ov LTOGTOVV
kapPovurinon évlvpa 6nmg ekeiva mov entokevdlovy 1o DNA 1 ot DNA nokvpepdoeg, 1o
DNA de Oo emdiopbdveror ovte Oo avtiypdeetor pe tnv oaroapaitntn motomta. O
OYMUOTIGHOG TV KapPovudinv cuvifmg aviyvedetal pue v ovridpact toug pe to DNPH
(2,4-0tvirprparvorivdpalivn) mpoc oynuoticpuo tov 2,.4-dtvirpogarvuivdpaloviov (Ewk.20). O

TPOCOOPIGHOG TV KapBovuriny Baciotnke otn pébodo (Patsoukis et al., 2004).
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Ewovo 20 : Tovéson poteiving pe v DNPH (2,4-divitprparivoivdpalivny) ko
oynraTiopog Tov 2,4-divitpoparvoivdpaloviov.

Awhdpata
» Avddopa HCI 2.5 N. HCI: MB 36.46; stock 37% (10.1 N)

INa va tapackevacovpe 100 mL Stoddparog 2.5 N HCI, mpocBetovpe apyd 24.6 mL tov
37% HCI (ico pe 10.1 N HCI) og =70 mL anootaypévov vepol Kot TO QEPVOVLE GE TEMKO
oyko 100 mL pe amootoypévo vepd. Katd v mapackevt) tov dwwAvporog tov 2,5 N HCI
ypewdleTar Waitepn apocoyn emedn 1o owAvpae tov 37 % etvor moAd kovotiko. Ilavta m

TOPUCKELT YIVETOL KOT® 0O TOV GToy®yO Kol QOPAOVTAS YOVTIO.

« DNPH 14 mM. (MB: 198.1)

INa va griaéovpe 100 mL 14 m MDNPH &wwAvovpe 0.2833 g DNPH g 100 mL 2.5
NHCI. To digAvpa autd @Tidyvetal Tavto. T Hépa Tov mewpapatoc. Otav 1o etodoovpe o
KoAbmTovpe pe chovpvoyapto yloti eivar gorogvaictnto. Amairovvrar 0.5 mL yo kdabe

detypo. DTidyvoupe Kot Eva TVPAO Y10 KOO Oty o

« Qupia 5 M (pH 2.3). (MB: 60.06)
Mo vo etidéovpe 100 mL S M ovpiag (pH 2.3, to omoio puBuileton pe 2N HCI),
dwAvovpe 30 g ovpiag in =70 mL amootapévov vepod Kat To PEpvovpe ce TeEAKO Oyko 100

mL pe aneotaypuévo vepo.
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Iewpapatiko rpoToéKOALO.

e 50 pL opoyevomompévov totov mpocBétovpe S0 pL 20% TCA oe eppendorfs ko
avadevovpe oto vortex (kabe deiypo £xel to TVPAO Tov)*. To 20% TCA mpootibeton pe
oKOTO VO KUTOKPNUVIoTOOV o1 tpwteiveg tov mtAdopotos. To TCA (tpyhmpoolikd o&D)
XPNCLOTTOEITOL EVPEMG 6T ProynUEin Yo THY KOTAKPNUVICT) HoKpOpopiov Onmg TpmTeives,
DNA kot RNA.

Enwalovpe otov mayo yia 15 Aerntd kot guyokevrpovpe oto 15000 g yio 5 Aertd otovg 4
°C ko amopoxpOvovpe 1o vrepkeipevo. Koaromy, mpocditovue oto ilnua (reréta) 0.5 mL
tov 14 mM DNPH (Swwivpévo oe 2.5 N HCL) ya ta detypora ) 0.5 mL 2.5 N HCL yw ta
TUPAL, (KGBe Oeiypa £xel TO d1KO TOL TVPAO), dloAvoLLLE pE TNV TmETA TO o, avadehovpe
Kot erwdalovpe 610 6KoTAdl oe Bepuokpacio dopatiov Yo 1 dpa pe evdidueon avadevon
oto vortex kabe 15 hentd. Metd v ndpodo ¢ piag dpag, puyokevrpovpe ota 15.000 g yio
5 Aentd. otoug 4 °C.

Amopakpovovpe to vrepkeipevo kot tpocBétovpe 1 mL amd 1o 10% TCA, avadevovue
(Stcdvovpe pe Ty muméra To ilnpa av yperdletar) Kor guyokevipovpe ota 15.000 g v 5
Aentd otoug 4°C.

Amouoxpuvoupe To vrepkeipevo kat rposdétovpe 0.5 mL abavoing kot 0.5 mL o&iod
advieotépa (avaroyio ptypozog, 1:1 v/v), kGvouue vortex kot puyokevipodue oto 15.000 g
110, 5 Aemtd otoug 4°C. To ilnuo mhéverar pe 10% TCA kot pe piypoa atbavoing kot o&iko
atBvieotépa Yo va amopoakpuviei o DNPH mov dev £xet avtidpaoet. Avtiv thv dedikacio
™V enavarapupavoupe Ghreg dV0 (2) OPES Kot OTOUUKPUVOULLE TO VIIEPKEILEVO.

ITpocBétrovpe 1 mL 5 M ovpia (pH 2.3), avadebovpe kot enwalovpe otovg 370C yio 15
Aentd. H ovpio mpokarel HETOLGIOON TOV TPOTEIVOV (O10CTOVTOG TOVG OMOLOTOAIKOUS
deopovg) avéavovtag £tot ) deAvtottd tovg. Puyokevrpovpe ota 15000 g v 3 Aemtd
otovg 4°C. Téhog, petagépovpe pe v muéta 900 mL o pio kKoyehido ko peTpapue Ty
amoppoenon oto 375 nm.

*(To Tu@ro mepigyet Ta mavto ektog oo ta 0.5 mL DNPH, ta onoia avrikebictavror 0.5 mL

HCL 2.5 N).
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Ynoloyiopoi

SUYKEVIPWON TPOTEIVIKOV KopPfovudimy (nmol/mg total prot.)= Abs deiyuarog-Abs
TPA0V/0.022x1000/50 x 2 ) 3 x 2/Zvyk. Tpwteivng (mg/mL).

O ovvrereotng poplakng andoPeong tov DNPH egivar 22 mM x cm-1. To 1000/50 givai o
ovviereotng apainong (1000 pL oty kuyerida /S0 pL detypatog). [Torramiacialovpe e 3
Y100 TOV EYKEQPOAKO 16TO KOl TOV 16TO TOV TETPUKEPAAOV, Y10 VO GUVUTOAOYIGOLUE TNV
apoimoTn Tov £ywve KT TN OdpKeElo TG opoyevoroinong kol pe 2 enedn 10 detyua

apalOveTal 2 QOopES Katd T pétpnor, d1ott mpochétovpe TCA 20% apykad).

3.7.2.6 I1p0o6d10p16 PG GLVOMKIG TOGOTNTUS TPOTEIVIIS HECH TOV
avtidpaoctnpiov Bradford

O mpocdlopiopdg GLVOMKNG TOCOTNTAC TPOTEIVIG TOV JEIYUATOV E£YIVE HECH NG
TPOTLTNG KAPTOANG TNE TPOTEIVNE aAfovpivig, uEcm Tov avidpactnpiov Bradford.

To avridpaoctipio Bradford ypnoyomoteitar cuyvd yio TOV TOGOTIKG TPOGOOPICUO
GLVOMKT|G TocotnTog TpmTeivng. H pébodoc Paciletar otnyv aAAnAemidpacn TG YPOOTIKNG
Coomassie Briliant Blue G-250 tov oavtidpacmnpiov pe to apwolio TOV TPOTEIVOV,
00NYMOVTOG OTO GYNUATIGUO YPOHOYOVOL TPOIOVTOG HE UTAE YPOUC TO Omolo £xel OTTIKN

amoppoenon ota 595 nm (Bradford M.M 1976).

3.8. LratioTikf avaivon

Ta amoteréoporo ek@pdomkay, ®¢ péon twn = SEM evd otatiotikn aviivon
npaypatomomOnke pe ) Ponbee tov otartictikov makétov IBM SPSS 22. Zvykekpipéva,
ekterécOnke povodpoun avdivon owacmopds (One-Way ANOVA), mpocdiopiloviag 0

eninedo onuavrikdmrog oe *p < 0.05.
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4. AIIOTEAEEMATA

4.1 Amotipnon TG avTIoEEIdMTIKIG IKAVOTITUS TOV TEIPUNATIKOV
CmoTpo@®V Y To. mpofata

Eilvat yvoo16 011 000 pikpodtepo to ICS50, 1060 kaAvTEPN OVTIOEEIBMTIKY OpaoT) £XOVV Ot
Cootpogéc. IMoupammpnbnke ot pe v péBodo g e€ovdetépmong g piCag Tov DPPH, n
Cwotpon| epmhovticpévn pe ta vrorpoiovta erarotpipeiov (YAE), mapovoialet tyun 1Cso =
12,4 mg/ml, eved 1 Lootpoen g opddag eréyyov apovotdlet Tyun ICso = 25,5 mg/ml. Kotd
ovvémew, m Cwotpoen pe ta vypd amdPfinta  hawotpPeiov (YAE), moupovcialet
aVTIOEEOMTIKY IKavOTNTO 60V dimhdolo o€ Gyéon e TV {moTpoPn TG Opddag EAEYYOL
(ITivakag 6).

Me v pébodo g efovdetépwong ¢ pilag tov ABTS ot twég ICsy mov
nopatnpnOnkov ot wotpogn eumhovtiopévn ue to. vrompoioviwv giaiotpiPeiov (YAE)
etvar ICsp = 7,1 mg/ml, eved n Cwotpoen ¢ opddag eréyyov eivar ICso = 12 mg/ml. I'evika
ot Tipég ICS0 eivon mo youniéc oe ovykpion pe owtég g pifag tov DPPH, 1o omoio
opeidetor oto 0Tt 1o ProdpucTiKG CLOTATIKA TV (OOTPOPOV EEOVOETEPOVOLV LE
Spopetikd tpomo v pila tov ABTS oe oyéon pe exeivn Tov DPPH. ‘Etot, kot and 116 d0o
pneboddovg cvumepaiveTal 0Tt 1 SPACTIKOTNTA TG CWOTPOPNG MOV EIVOL EUTAOUTIGHEVY HE

vypa amoPinta eratotpiBeiov (YAE) eivatl oyedov dumAdota o€ oyeon pe v Cootpoen g

ouddac eErEyyov.
Zootpogig DPPH (IC50) mg/ml ABTS (IC50) mg/ml
Eléyyov  (mpoPora) 25,5 12
Y.AE (npoPara) 12.4 7.1

[Mivakog 7: Tvvolk@ omoTehéopatro TG UmOTIUNONS TS OVTOEEIDOTIKIG IKAVOTNTAS TOV
Cwotpopdv

Edv mopatnpricovpe 10 GLUVOMKG OOTEAECUOTO OOTIGT®VOLUE 6Tl T PlodpacTiKd
ovotatikd Twv Y.AE (mov eivar xvping molveoivoreg) mpocdidovv o1ig LmOTpoRég
UEYOAVTEPT] OVTIOEEWOMTIKY 1KOVOTNTA KUTL TO OTOI0 OVOUEVOLUE VO TOPOTPCOVUE Kol

oToug deiktes evimiog TV TPoPiTwy.
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4.1.1. AmoTeAéOPOTO TAPAYOYIKAOV YOPUKTIPICTIKOV TOV TPOBaTmv.

AmO omOTEAECUOTO TPONYOUUEVOV UEAETMOV TOV TPAYUATOTOMONKAY GTO EPYUCTHPIO,
nopotnpnOnke o avénon 1o COUATIKOD BApoug TV apVIOV TGV OUdd®V  Tov
katavaimoov Tpo@n pe Y.A.E o oyéon pe v ouddwmv Control péypt ko tig 42 nuépeg amd
1 YEVVNOT| TOVG. ZVYKEKPIUEVA, CTATICTIKG oNUOVTIKY a0énon mapotnpnOnke otig 29 kot 42
NuUePeS petd ) yévvnon. Avtibeta, and to drbotnua tov 42 éog 70 nuepmv mapatnpninke
o otafepomto oto Papog tewv apviov petald tov opdowmv Control kot Y.AE.
[MTopatnpnOnke (o oTOTICTIKE ONUOVTIKT 00ENGT 6TV NUEPTO10. LETOPOAT] TOV COUATIKOD
Bapovg TV apvidv mov kataviimoav Tpoen eumiovtiopévn pe Y.AE oe oyéon pe mv
ouddmv Control a6 0 yévvnon péxpt kot Tig 42 nuépes, evo amd To Aot TV 42 péypt
70 nuep@V Kot To ddoTnue oo TN YEVWNOT Toug péxPt Kot Tig 70 nuépeg dev vmnpée Kopd

OTATIOTIKG onpovTikn petafor petald tov opddwv Control kot Y.ALE.

Ocov agopd tv Méon Huepfow Koravéimwon tov dvo {wotpogav, avt Ogv
napovcioce kamota wiaitepn petafoin petald twv ovo opddmv Control kot YAE oe kapio

a0 TIC OV0 PAGELS TOV MEPUUOTICHOV.

4.2. ATOTEALONATO PETPTCEMY OEIKTMOV 0EEIOMTIKOV GTPES GTOV LGTO TOV

EYKEQPAAOV KUL TOV TETPAKEPUAOV 1V

To amoTEAEGHATO TOV TPOEKVYAV GMO TIG UETPNGELS TV TEVIE (5) OEIKTMV 0EEIOMTIKOV
OTPEG Y10 TOLC OVO 10TOVG TV TPORUTOV 7OV HUEAETOVIOL GINV AOPOVCH OUTAMUATIKN
gpyacioc  @oivovior o©To  MOPOKAT®  CLUYKEVIPOTIKG  Owypdppata. H  olykpion
npaypatomoteiton petald g opddag Control kot g moiveowvorlkng (YAE) yw tov

TPOCOIOPIGHO TG OVTIOEEIOMTIKNG KAVOTNTOS TOV Ovo PloAeltovpyikdv {mOTPoP®OV.
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4.2.1 Anoteréopata I'hovtaBerovng (GSH)

GSHin Sheep Tissues

-

0.02

Control 15 daysControl 42 days YAE42 days Control 70 days YAE 70 days
Groups

m Quadriceps

m Brain

AMbypoppo 2: Metofory otn ocuvykévrpmon t™¢ GSH otovg 16tolg (tetpoxépulo ko
eyké@aho), petabd Tov opadov Control & YAE otig idieg ypovikéc otiynéc dsryparoinyiog.
Ov oromioTikG onpovrikeég Tipég *p < 0.05 opilovror oe olOykpion pe TIC OVTIOTOVES TINES
Control ka0s opddac ™v idia ypoviky otiypr] dsrypatoinyiag.

Haopatnpioeis:

l, Totég Terpaxe@dalov

GSH (pmol/mg | 15 nuépeg 42 npépeg 70 nuépeg
protein)
M.O. + SEM 0.108 +0.022 0.113+0.011 0.101 + 0.009

[Mivakog 8: Exineda GSH, otov 1676 TOV TeTpoKkéQuiov Y1 otig opddeg Control.

GSH (pmol/mg protein) | 42 nuépeg

70 nuépeg

M.O. + SEM 0.108 +0.007

0.143 £0.012

IMivakog 9: Exinedo GSH, otov 1670 TOV TETPUKEQAAOV GTIS TOAVPULVOMKEG OPLAOEGS.
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> Tuykpion TV opddwv Control pe T TOAVQUIVOMKES OUOOES

Z11¢ 42 nuépeg dev VIhpPYoLY GTOTIOTIKG onuovTtikeg olopopés g GSH amd ta Control ota

TOAVPAIVOAMKE CDa.

211g 70 nuépeg mopatnpeiton 6TaTIGTIKG enpavriky avénon katd 40.8% g GSH and ta

Control ota moAv@aivorikd (ho.

GSH (nmol/mg protein) | 42 nuépeg 70 nuépeg
M.O. = SEM

Control 0.113+0.011 0.101 = 0.009
[ToAvgaivorika 0.108 + 0.007 0.143 £0.012

IMivakog 10: Exinsda GSH, otov 1676 Tov TeETpakepdiov ota morvgouivolkd kot ote Control
{da.

, Ietoc Eykepdlov

GSH (pmol/mg 1S nuépec 42 npuépses 70 nuépeg
protein)
M.O. + SEM 0.061 £ 0,004 0.052 £0.002 0.053 +0.002

[Mivakog 11: Exireda GSH, otov 16716 Tov eyke@drov oro Control {®o.

GSH (pmol/mg protein) 42 nuépeg 70 uépeg

M.O. £ SEM 0.072 £ 0.008 0.060 £ 0.002

Mivakog 12: Exinedo GSH, 16700 eyke@dhov ot1g molQuivolkEs opddeg

> Yhykpion tov opadnv Control pe T1¢ ToAQUIVOMKESG OUAOEC

YT1¢ 42 NuEPEC LAGPYEL GTUTIGTIKG onuovtiky avénen kotd 36.8% ¢ GSH ond ta

Control 6ta ToAVQoVOAKE (DO
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2116 70 nuépeg mopornpeital 6TATIOTIKG onpavriky avénon kot 12.8% tng GSH and ta

Control oto moAv@oivorikd (da.

GSH (pmol/mg protein) | 42 nuépeg 70 quépeg
M.O. = SEM

Control 0.052 £0.002 0.053 £ 0.002
[ToAv@ovorika 0.072 + 0.008 0.060 £ 0.002

[Mivakoag 13: Exineda GSH, 10100 eyke@dhov ota mrorvgoivorkd kot ota Control {do.

4.2.2 Anoteréoporo Kataraong (CAT)

Catalase in Sheep Tissues

300 m Quadriceps

200 | m Brain

Catahise (Ufmg total protein)

100 +

0 1 i
Control 15 daysControl 42 days YAE42 days Control 70 days YAE 70 days

Groups

Aaypoppe 3: Eriredo dpoostikétnteg KoToldo1)g 6Tovg 16700 (TETPOKEPUAO Kol SYKEQPUA0),
petaéd tov opuddov Control & YAE ortig idieg ypovikés otypéc dsvyporoinyios. Ot
OTUTIOTIKG onpavtikés Tipég *p < 0.05 opilovrol o olykpion pe Tig ovriotoiyes Tipég Control
k@0 opddog Tnv idra ypoviki otiypi] deryparoinyiog.
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Hapatnpiiceic:

L _lotéc Terpuke@dhov

CAT (U/mg | 15 nuépsg 42 nuépeg 70 nuépeg
Protein)
M.O. £ SEM 123.332+21.332 194.288 + 36.749 270.664 + 36.384

[Mivakag 14 : Erineda katghdong, 6Tov 16T6 TOV TETPUKEPGhov 1o Tic opddsg Control.

CAT (U/mg Protein)

42 Npépeg

70 nuépeg

M.O. £ SEM

149.381 £ 12.392

586.443 £ 17.719

[Mivokag 15: Erinedo koTtoldons, 6TOV 16T6 TOV TETPUKEQHLOV Y10 TIS TOAQUIVOMKES OpGoEC.

> Tuykpion 1oV opddwv Control pe T TOAQUIVOMKES OpHODES

2T1¢ 42 nuépeg oev vrapyel otatioTikd onuovtiky petafoin g CAT and ta Control oto

TOAVPOIVOAMKE COa.

Ytic 70 nuépeg mopornpeitor pio otatieTikG onpovriky ovénon xkatd 116.6% 1tng

koataidong omd ta Control ota molvaivorikd (oo,

CAT (U/mg Protein) 42 nuépeg 70 nuépeg

M.O. + SEM

Control 194.288 + 36.749 270.664 + 36.384
[ToAvgavorika 149.381 +£12.392 586.443 +17.719

[Mivokag 16: Erminedo wotuhdong, otov 1016 Tov TeTpukepdiov Yo to Control ko to

TolvQaivolka (ma.
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, Ietoc Eykeodlov

CAT (U/mg Protein) 15 nuépeg 42 nuépeg 70 nuépes

M.O. = SEM 23.046 = 2.850 43.836 +£9.503 33.476 £3.070

[Mivakog 17: Exinedo katodhiong, 6Tov 16TO TOL eyKe®dhov yio. T opddeg Control.

CAT (U/mg Protein) 42 npuépeg 70 nuépeg

M.O. £ SEM 31.979+7.763 29.539 £ 2.994

[Mivokog 18: Eriredo Kotohdong, 6TOV 16TO TOV EYKEYIAOV VLU TIC TOAQUIVOMKES OPAOES.

> Yhykpion tov opddnv Control pe Tig ToAQUIVOMKEG OUAOES
2T1¢ 42 nuépeg oev vrapyel otatioTikd onuovtikny petaforn g CAT and 1o Control oto

TOAVPUIVOAMKE (O

2115 70 nuépeg dev mopoTnpEiTOL KOpio OTOTIOTIKG GNUAVTIKY HETAPOAN TNG KATAAAGNG OO

ta Control ot moAveavolkd (oo

CAT (U/mg Protein) 42 uépeg 70 quépeg
M.O. =+ SEM
Control 43.836 +9.503 33.476+3.070
[MTolv@oatvorika 31.979 +£7.763 29.539+2.994
[Mivakag 19: Erimedo xkorohdong, otov oté Ttov eykepdlov yiwe 1o Control ko ta

molvQuivorika (M.
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4.2.3 Amoteléopata TS OMKIG avTIoEedmTIKTS tkaviotntag (TAC)

[
o

0.8

0.6

0.4

TAC (mmol DPPH/mg total protein)

TACinSheep Tissues

@ Brain

Control 15 days Control 42 days YAE42 days Control 70 days YAE 70 days
Groups

Adypoppo 4 : To pmol tov DPPH mov amopaxpivinkay avé mg suvvolkig mpoteivig, yio
Tov mpocdopiopnd g ohkie avrioéadwtikng waviotnrog (TAC otovg 167100¢ (TETPOKEQUAO
Kol eykéQoro), peteéd tov opddwv Control & YAE ortig idieg ypovikeés orrypéc
dsryparolnyios. O ostotioTikG onpovrikés Tipég *p < 0.05 opilovror oz olhykpion pe T
avrioroyeg Tinée Control kaBe opadag v idia ypoviki oteypn deryporoinyiog.

Haopatnpioeis:

L Totéc Terpuxepdhrov

TAC(mmol DPPH/mg | 15 nuépeg 42 ypépeg 70 nuépeg
protein)
M.O. + SEM 0.530+0.030 | 0.767 £ 0.022 | 0.870 + 0.067

Mivokag 20: Exiredo ohkig avrioedoTikig IKavoTNTuS , 6TOV LIGTO TOV TETPAKEQGHAOV YU TIG
opdédeg Control.

TAC(mmol DPPH/mg protein) 42 nuépeg 70 nuépeg

M.O. + SEM 0.729+ 0.036 0.918 £ 0.066

IMivokog 21: Exingda ohkig avrio&eldoTiKig IKavOTNTAS, 6TOV 16TO TOV TETPUKEPUAOV YK TIG
moAVQUIVOMKES opadsg,
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> Tuykpion TV opddwv Control pe T TOAVQUIVOMKES OUOOES
211G 42 nuépeg dev vrapyetl otatioTikd onpavtikny petaforn tng TAC ano ta Control oto

TOAVPAIVOAMKE CDa.

2115 70 nuépeg dev mapatnpeitan otatiotikd onuovtikn avénon g TAC and ta Control ota

TOAVPOIVOMKE (0.

TAC(mmol DPPH/mg protein) | 42 nuépeg 70 nuépeg
M.O. + SEM

Control 0.767 + 0.022 0.870 + 0.067
[MoAv@otvorika 0.729 + 0.036 0.918 + 0.066

Mivakog 22: Exinedo olakiig avrioledoTIKIG IKUVOTNTUS, OTOV 16TO TOV TETPAKEPAAOD VIO TO
Control kol T molvpovorkd (ma.

L, Totéc Eyke@alov

TAC(mmol DPPH/mg | 15 npuépseg 42 qpuépeg 70 nuépeg
protein)
M.O. = SEM 0.5724+0.070 | 0.381 £0.018 | 0.328 + 0.039

Mivakog 23: Erinsdo olkig avrioladoTIKNG 1KavOTNTOS , 6TOV 16TO TOV EYKEQGAOL Y10 TIC
onadeg Control.

TAC(mmol DPPH/mg protein) | 42 nuépeg 70 nuépeg

M.O. =+ SEM 0.595+0.052 0.435+0.015

[Mivokag 24: Eninedo ohkig ovriofeid®TiKig IKOVOTNTAS, 6TOV L6TO TOV TETPUKEPEAOL YIU TIG
TOMVQUIVOMKES OpadEC.

> Yhykpion tov opddmv Control pe Tig ToAQUIVOMKES OUGdES
2T1¢ 42 NUEPEG VILAPYEL BTUTIGTIKG onpovTiky avénon katd 56% g TAC anod to Control

oT0. TOAVPUIVOAKE (DA

211 70 nuépec mopatnpeital 6TATIGTIKA onpovtiky ovénon katd 32.6% ¢ TAC and ta

Control oto moAv@oivolkd {da.
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TAC(mmol DPPH/mg protein) | 42 nuépeg 70 nuépeg

Control 0.381+0.018 0.328 £ 0.039

IMoAvgaivoikd 0.595+£0.052 0.435+0.015

[Mivokag 25: Eriredo oMk avTioEedOTIKIG IKAVOTNTUS, 6TOV 16TO TOV TETPUKEPGAOV Y10 TO
Control kot Ta rolveaivoka (oo,

4.2.4 Amotechéopata TBARS

TBARS in Sheep Tissues

25 -
=
.a 20 +
° *
a
=] L
B 15
3
E 10 L m Quadriceps
E * @ Brain
35|

0

Control 15 days Control 42 days YAE42 days Control 70 days YAE 70 days
Groups

Aaypoppa 5: H ovykévrpoon tov TBARS otovg 1otoig (teTpaxépolo Kut syké@aio), petald
tov opnddwv Control & YAE ortig idieg ypovikés otiypés deryporolnyios. O oratiotikd
onuovrikeés Tipgs *p < 0.05 opilovrar oc obykpion pe Tig avriotoryes Tinég Control ks
opadag TV idra ypovikn otrypn deryparoinyiog.
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Hapatnpiiceic:

l, lotoc Terpake@dlov

TBARS (nmol/mg protein) | 15 nuépeg 42 nuépeg 70 nuépeg

M.O. £ SEM 9215+ 0.287 | 18.469 + 0.621 14.854 + 0,960

[Mivakog 26: Exineda TBARS, Y10 Tov 1676 TOV TeTpuxepdiov yia Ti¢ opddeg Control.

TBARS (nmol/mg protein) | 42 nuépeg 70 nuépses

M.O. £ SEM 16.279 £ 0,556 13.358 £1.108

[livoxag 27: Erineda TBARS, y1o Tov 1676 TOU TETPUKEPIAOV GTIS TOAVPAIVOMKEG OpGOES.

> Yoykpion Tov opddmy Control pe TiC TOAVQUIVOMKES OUAOES
2116 42 nuépeg LVIAPYEL GTATIOTIKG onpavtiky peioon xotd 11.8% tov TBARS and to

Control ota moAv@aivorika (ha.

Y11 70 nuépeg Oev mopaTnpeiton oTaTIoTIKG onuovtikn petafory tov TBARS amnd ta

Control 6ta ToAv@ovoAK (da.

TBARS (nmol/mg protein) | 42 nuépeg 70 nuépeg
M.O. + SEM

Control 18.469 + 0.621 14.854 + 0,960
IMoAv@atvorika 16.279 £ 0,556 13.358+£1.108

IMivakog 28: Eminedo TBARS, 1ie tov 1016 tov terpukepdrov ota Control ko ot
rolvguivolkd (oo,
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, Ietoc Eykeodlov

TBARS (nmol/mg 15 nuépeg 42 npépeg 70 nuépeg
protein)
M.O. £ SEM 3.725+0.613 4.283 + 1.055 13.098 + 1.780

[MTivakag 29: Exinsda TBARS, yia tov 1670 oV gyke@diov Yo T1g opddeg Control.

TBARS (nmol/mg protein) | 42 nuépeg 70 nuépes

M.O. £ SEM 3.054 £ 0.259 6.284 +1.104

Mivakog 30: Exiredo TBARS, yia Tov 1676 TOV £yKe@ AoV 0TI MOAQUIVOMKES OpLGdES.

> Yhykpion tov opddnv Control pe tig ToAQoIVOMKES OUAOES
2116 42 nuépeg dev vrdpyel 6TUTIoTIKG onpavtikh petaforr tov TBARS oand to Control ota

TOAVPUIVOMKA (M.

2116 70 nuépeg mapoTnpEiTtUl 6TATIGTIKG onpavTiky peioon katd 52% tov TBARS ano ta

Control ota moAv@aivoika (ma..

TBARS (nmol/mg protein) 42 nuépeg 70 nuépseg
M.O. + SEM

Control 4283 +£1.055 13.098 + 1.780
[ToAv@avolka 3.054 £ 0.259 6.284 £ 1.104

[Mivokog 31: Erinedo TBARS, yio Tov 1676 Tov £yke@dhov ora Control kot oto molvgaivolikd
{oa.
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4.2.5 Eminedo TV TpOTEIVIKOV KapPfovoriov

Carbonyls in Sheep

Carbonyk (nmol/mg protein)
=

Control 15 days Control 42 days YAE42days Control 70 days YAE70 days

Groups

Awaypoppo 6: To cvvolMkd eninedo CLYKEVTPWONG TPOTEIVIKAV 6TOVS 16TOVG (TETPUKEQPTAD
Kar eyképoro), peralt tov opddwv Control & YAE omic idisg ypovikés ortiypés
deryparoinyios. O osrotiotikG onpovrikés Tipgs *p < 0.05 opilovrar oe olykpion pe TIg
avrioToyes Tipég Control kGBs opddag Tnv idia ypoviki) otiypn derypoatoinyiog.

Mapatypriceic:

L lotéc Terpake@dlov

CARB (nmol/mg | 15 nuépeg 42 nuépeg 70 nuépeg
protein)
M.O. £ SEM 25.486 + 1.497 42.736 +£ 5.552 51.931+1.764

[Mivokag 32: Eninsdo mporsivikov kopfovoriov, yia Tov 1610 TOL TETPUKEQGAOL Yoo TIiS
opadeg Control.

80

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 20:37:57 EEST - 18.224.56.192



CARB (nmol/mg protein)

42 npépeg

70 npépeg

M.O. £ SEM

47530+ 2.884

41.214 £+ 3.746

[Mivakog 33: Eminedo mpotsivikdv kapfovoriov, ywo Tov 16T6 TOU TETPUKEQPGAOV ©TIC

TOAQUIVOMKES OpadEC.

> Yoykpion tov opddmv Control pe T1g TOAQAIVOMKES OUAOEG

2116 42 nuépeg dev vdpyel oTaToTIKA onpovtikn petafoin; tov CARBS a6 ta Control

OTO TOAVQUIVOMKE (Do

Y11¢ 70 NUEPEC TOPOINPEITAL GTATIGTIKA eNpavTiky peiwon kot 20.6% tov CARBS oo

ta Control ot Tolv@avorkd {ha.

CARB (nmol/mg protein) | 42 nuépeg 70 nuépeg
M.O. + SEM

Control 42736 = 5.552 51931 +£1.764
IMoAv@arvorkd. 47.530 + 2.884 41.214 +£3.746

Mivakog 34: Exinsda mpotsivikdy kapfovuriov, yia Tov 1676 Tov teTpakspdrov ota Control ko

molv@uvolka (da.

, Ietoc Eykepalov

CARB (nmol/mg | 15 npuépeg 42 npépeg 70 nuépeg
protein)
M.O.+ SEM 12.972 + 4.764 28 406 = 5.746 19.678 + 2.687

[livaxkag 35: Erminedo npoteivikdv kopfovuriov, yia Tov 16T6 Tov eYKE@GAOV Y10 TIG Opadsg

Control.
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CARB (nmol/mg protein) | 42 nuépseg 70 nuépeg

M.O. £ SEM 27.006 + 4.928 15.642 +£3.749

[Mivakag 36: Erminedo nporteivikdv kopfovoriov, yie Tov 16760 TOU EYKEPHAOL OTIG
TOAVQaIVOAIKEG Opddes.

> Yhykpion tov opadmv Control pe Tig ToAQOUIVOMKES OUAOES

2116 42 kot otig 70 nuépeg dev LILAPYEL Kapia oTaTIoTKG onuavtikn petaforn tov CARBS

and 1o Control oto ToAvavorkd (oo

CARB (nmol/mg protein) | 42 npépeg 70 quépeg
M.O. + SEM

Control 28.406 + 5.746 19.678 +2.687
[ToAvgorvolka 27.006 4+ 4.928 15.642 +3.749

[Mivakag 37: Enirsda nporeivikdy kapPovuriov, o tov 16716 Tov gykepdhov ora Control ko
molvpawvolkda Loa.

5. Xulntmon

H moapodoo dSmiopatikn epyocia mpaypotomombnke pe okomd vo. oafohoynbet m
ofewoovaymylky Kotdotaon VEup®OV mpoPdtmv  Kpeatomopaywmyns, EAANvikNG  @uAng
«X1OTIKOY, TO OTO10, AVOAOYO E TNV OUAdH 6TV OMOI0. AVIKAV, EKTPEPOVIOV LE OLUPOPETIKO
ocunpéco. H mpotn oudda mov omoterovoe tnv oudda Control, tpégoviav pe 10 Pocikd
oUMPEGLO EVA 1) OEVTEPT] OULAdA LE GITNPEGLO TO 07010 TTEPIEAGUPavVE TOAVPAIVOMKE TpdcbeTa.

amo vypa andPinta eraotpieiov.

Yvvolkd eikoot oytd (28) mpdParo ypnowonombnkav oto omoia Eywvav tpeic (3)
IGTOAMYIEG OE OIUPOPETIKES YPOVIKES OTIYUES TNG AVATTLENG TOUG, KOl O GUYKEKPIUEVO OTIG
déxa mévte (15), capdvro 600 (42) kot efdounvia (70) nuépeg omd T Yévvnon Toug. Méypt kot
T1¢ 0éka évte (15) nuépeg amd T yévvnon Toug, To TpoPata TPEPOVIOY HOVO HE UNTPIKO YOO,
Amd ekeivn T HEPO KOl HEYPL TNV TECCUPUKOOT 0VTEPT (42) NUéEPQ, 1 TPOPN TOVS EKTOC QO

82

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 20:37:57 EEST - 18.224.56.192



YOAO TEPLElYE Kol TO OUMPESIO  amoyOAaKTIGHOV. TéhoC, O @ANPNG OMOYOAUKTIGUOC
TPAYUOTOTOONKE 0d TNV TEGSUPAKOOSTH devTEPT (42) Nuépa uéEYPL Kau TV efdoumkoatr (70)
nuépa amd TN yévvnorn Ttovg, Omov To TPOPoTa AGUPUvVOV OTOKAEIGTIKE TO TEPAUATIKO

ounpEcto.

IN'o va oaflohoymBel mn  ofedoavaymyikn KaTtdotoon TOV — veapdv  mpoPdTmv
TPAYUOTOTOMONKE EAEYXOC T®V OEIKTMV TOL OEEOMTIKOD oTpeg TOGO GTOV 1610 TOL
TETPUKEPAAOL UV OGO KO GTOV 16TO TOV EYKEQPAAOL, UETE TNV YopMyNon {OOoTpoeNng EVIGYLUEWN
ue vypa oméPanta erorotpiPeiov. Ot deikteg 0fedmTIKOV GTPEC MOV EAEYYONKOAV, Yo TOV
EYKEQOMKO KOl TETPUKEPUAD 16TO TOV VEAPOV TPOPRAT®OV, MTAV 1 CVNYUEVT] YAOLTUOEIOVT|
(GSH), n opactikotnta ¢ kotardong (CAT), n odkn avrioéedmtikn wovotnto (TAC- Total
antioxidant capacity), ot ovcie¢ mov avtiopovv pe  OeofapPrrovpikd oy (TBARS-
Thiobarbituric acid reactive substances) ka1 to mpoteivikd Kapfovoria, (Protein Carbonyls).
Mopdrdnia, 01EENYON ektiunon G AVTIOEEIOMTIKNG IKOVOTNTOC T®V  PLOAEITOVPYIKOV
C{wotpop®v Tov yproipomomonkay, nAadn 1660 Tov Packod crtnpéciov g ouddag Control
OGO K0l TOV GUTNPESIOL TNG OUASNG TTOL NTAY EUTAOVTIGUEVO LE VYPA amoPfAnta eatotpiPeiov.
'V avtd 10 AOYO, GE TPONYOVUEVEC UEAETEG TOV £PYOUCTNPIOL, TPOSOHIOPIGTNKE 1) IKAVOTNTE TOVG
va g&ovdetepivovy Tig pilec ABTS kot DPPH. Ta amoteAéouota mov mapoatnpnonkay toco Yo
) piCa Tov DPPH, 660 kot v ™ pile tov ABTS, frav 611 {wotpoen pe YAE mapovciale
oXe0OV OIMAGO1I0 OVTIOEEIOMTIKY IKOVOTNTO 6 GYEoN UE TNV {MOTPOQN TNG OUAdUS EAEYYOV.
Kotd cvvéneta, pe faon ta mopoatnpodueva omoteAécata, pag 666nke 1 evkaipio yio eaywyn
CUUTEPOUCUATOV GYETIKG UE TNV AVTIOEEIOWMTIKY] KATAGTOOT TOV TPOPATOV GE GUYKEKPIUEVO,
AVOTTLEIOKA OTAOL0, HEG® TNG GUYKPIONG TV TIUOV TOV TPOUVUPEPDEVIMV OEIKTMOV UETOED
Tov (OOV NG OUAONS EAEYYOL KOl TNG TOAVQUIVOAMKNG OUAdNC Kotd Tn Ol0pKE TOV

SLPOPETIKDV OEYUATOAMTTIKAOV CTIYUDV.

H ylovtaBeidvn eivor 10 Kuplotepo €vOOYEVEC GVTIOEEIOMTIKO 7OV TOPAYETOL OO TA
KUTTOPO, CUUUETEYOVTAG amevbeiag otV e£ovdeTépmon erevBepmv LV KOl EVEPYDY LOPPDOY
Tov 0&uYOoVOL evdd cuvinpel Kot TPoSAapuPovoueve omd TN O TPOPT AVTIOEEIOMTIKG, OTMC Ot
Brrapiveg C xar E otig avnypéveg (evepyég) popeég tovg (Scholz et.al.) (HUGHES, 1964).
Enriong pvouifer Tov kbKkAo Tov povoéediov tov al®dTov mov eivar Kpicwog yia ™ Con (Ha et
al., 1999) won Ttéhog¢ eivor vmevBuvm yioo ™MV avénon ¢ OpacTNPOTTAG TOL EVIDUOL
vrepoelddion ¢ yAovtabeldvng (GPx). Zopugpova pe HEAETEG TOL £YOLV TPAYLATOTOMOEL dVO

TOAVQUIVOAEC TOV EAQIOANOOV, TO TPWOTOKATEXOVIKO 0&D ka1 1 eAevpomaivy, avédvouy TV

83

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 20:37:57 EEST - 18.224.56.192



EkQpaot Kol T 0paoTikOTNTo TOv evlbpov ¢ vrepoleddon ¢ yaAovtabeovme (GPx) ot
CUVETMOG EVIGYDOLV TNV OVTIOEEIOMTIKY IKAVOTNTO UECH TNG QUEST|G amopdkpuveng Twv ROS.
Me autd tOov TPOMO  GUVEIGPEPOLV GTN OlATHPNON TOV EMTEO®Y NG YAOLTAOEIOVTG.
(Gerasopoulos et al., 2015). Zmv mapodoa TTVYIOKY £PYACIO. GTOV 16TO TOL EYKEQPAAOV
mapotnpnOnke otatiotikd onuavtikn avénon g GSH otig 42 wou otig 70 nuépeg otig
TOALQAIVOMKEG ouddeg oe oyéon pe Tig oudodeg Control, vmodewvbovtog avénuévn
avTIOEEOMTIKY) Guuva. Tov (oL Kot TOavY] EVEPYETIKY OPACT TOV TOALQUIVOADY NG
EUTAOVTICUEVNG (OOTPOPNGC. XTOV 16TO TOL TETPUKEPUAOL UL TopoTNPNONKE Ko €0® upio
oTOTIOTIKA onuavtikn avénon g dpdong e GSH ¢ tééng tov 40.8% o11g 70 nuépeg petd
amo yopnynon {®oTpoeng EUTAOVTIGUEVIG UE LITOTPOIOVTE LYP®OV amoPfAntov eraiotpieiov
(Y.AE) ta omoila amotérecay HEPOG TOL GITNPEGIOL Y10, TN O£VTEPN OUAOM, (TOAVPAIVOMKT)),
CUVERMOC TAPOLGIALOVY BETIKO amoTérecua kabmg 1 avénon oty T ¢ GSH cuvendystan

UEYOADTEPN GVTIOEEIOMTIKT IKOVOTNTA.

O embduevog deiktng mov petpnbnke Mrav n katoidon (CAT). XZtov eyxéporo m
SpacTIKOTNTA TNG KATAAAGNC TAPOLGIALEL OIOKVUAVGEIS AOY® TOV HIKPOL ¥pdvou Mulmng Tov
evlopov (<10min). Ocov a@opd TIC UETPNGCEIS HOG YO TN OPACTIKOTNTA TNG KATUAAONG,
TOPOTNPNOAUE MO OTOTICTIKA OMUAVTIKY abENGT TG KATOANGNC GTOV 16TO TOV TETPAKEPUAOV
1L ToL emmédov tov 116% otig 70 nuépeg ota molvpavorkd (ha oe oxéon ue ta, Control. To
amotéleocua ovtod Ogiyvel 6t ot [wotpogr mov mepEyel vmompoiovia Y.AE Ponbdel
dpactikdémTa, TOv eVvlbHOL NG KOTaAdoNG pe ouvvémew v avénorn g SoTacnC TOV
vepoeldiov Tov vopoydvouv oe HO ko Oy Tlapeupepn amoteAéouata elye Kol EPELVO TOV
TPAYUOTOTOONKE LE TN YOPNYNON TOAVPUIVOANDY GE KOTOTOVAN 7OV €lyE OC AmOTEAECUA, M
CAT vo mopouscldcel oNUOVTIKY aOENGCT OTIC TOAVQAIVOMKEC 68 Gyéor Ue Tig control opddeg
(Gerasopoulos, Stagos, Kokkas, et al., 2015). Avtifeto. otov 1616 TOL &€yKeE@HAOL Ogv
TOPOTNPOVVINL  OTATICTIKMOG — ONUOVTIKEG  peTaforéc. Xe  mopouol  UHEAETN 7OV
apaypororombnke (Goutzourelas et.al., 2015), pavnke 611 610V TETPAKEPOUAO 1GTO 1 YOPNYNON
ekyuMopdtTov ondpov ota@uiov (GPE), dev ackel avtlo&eldmTikn 0pdoTn HEG® NG pLOUIoNC
TV ovToEeldmTiK®V eviopmy CAT, SOD kat HO-1 évlvua. Ze avti ) puekét, n Bepameia pe

GPE oto puikd kbttopa, Oev elye KOVEVA ATOTEAEGHA.

AxoroVBw¢ petpndnke m ohkn avrtoéewmtikny wovotnto (TAC). O Opog olkn
avtoéeldntikn wavomra (TAC) avapépetal 6Ty IKOvOTNTA TOV GUGTUTIKOV TOV 16TOV VI,

e€ovodetepmvouy TIg eAebepeg pilec. Kdabe cuotatikd €yl avtio&eldmTikn dpdon. Qotdco Kabe
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EVO. GUVEIGQEPEL UE SLOPOPETIKO TPOTO OTNV OMKT avTIoEEdMTIKY KavoTTa, 1 omoia €lval
YEVIKA VOl LETPO TNG avTIOEEdMTIKNG KATAoTOON G OAGKANpOL TOL opyavicuol. Yrdpyovv 600
S1popeTIKOl TPOTOL TPOGEYYIONG TNG TOSOTIKOTOINONG TNG AVIIOEEIOMTIKNG Kavotntag. O
TPOTOG €lval TO AOPOIGHA TG AVTIOEEIOMTIKNG KAVOTNTAS TOV KABE GLoTATIKOL EEYmPIoTa Kot
0 0gutepog Tpdmog eivar  pétpnon g TAC ¢ 6UVoAo, OT®WG TPAyUATOTOMONKE Kl GTIV
TOPOLGO TTVYIOKY UEAETN. XOUQ®VO PE TIC UETPNOEIS WOG TOPATNPNONKE U0 OTOTICTIKA
onuavtikn avénon g TAC otov eyke@aikd 1616, 1060 oT1g 42 660 Ko o115 70 Muépeg, g
Tdéng tov 56% ot 32.6% avricToryd avVAUEGSH OTIC TOAVQUIVOMKEC OUAOEC KAl TIC OUAOEG
Control. Avtifeta, yio Tov TETPAKEPOAO 16TO 08V oNUEIGONKE KOp{o GTATICTIKG GNUOVTIK
uetafoin ovte otig 42 ko 70 nuépeg. H GSH avénbnke ototiotikd onuavtikd otig 70 nuépeg
wot6co 1 TAC 6ev avénbnke otatioTikd onuavtikd, kabang n avénon m¢ GSH pmopel va
Aerrovpyel cav ovVTIGTAO GO TN HEIMONC GAADV aVTIOEEIOMTIKOV HopimV. e GAAEG UEAETEG
OV TPaypoTOmOmbNKaY GE KOTOmOLAG, 7oL AduPavav  {OOTpoPN, EUTAOVTIGUEVY] LE
vrompoidvta amoPfAnTev shatotpieiov Ppébnke 6Tt 1 oAk avtioéedmTikn wavotnto (TAC),
NTaV ALENUEV KOl LOAMOTO, LEYUADTEPT] Y10, TIG TOALQaIVOMKEG ouddeg (Gerasopoulos, Stagos,

Petrotos, et al., 2015).

Xy ouvvégela peTpndnke n vrepoéeidmon tov Amodiov (TBARS) otouvg dvo 1otovg. H
vepoleidmaon Mmdiov amoteAel £va KOPLO YOPUKTINPISTIKO TOV OEEIOMTIKOD GTPEG Kol UTOPEL
va peTpnOel pe 01dpopeg neBOSOVE, o1 omoieg mEPIAAUPAVOLY TNV TOGOTIKOTOINGN £iTe TOV
TpOTOYEVOVY (VOpovTEPOLEdimV), gite TV dgvtepoyevay (TBARS, ovoieg mov avtidpolv pe 1o
BeofapPrrovpikd o&L kar F2-1conpoctdvia) mpoidvimv g vaepoleidomone. Ta vynmAid enineda
tv ROS otov gyké@aro €xovv cav amotélecua TV 0EEI0MGOT) TOV TOAVOKOPESTOV ATUPOV
oftwv g peuPpdvme, v avénorn Tov ETIES®V TOV VAEPOEEIOHION TOL VOPOYOVOL KOl TOV
BeofapPrrovpikav dpactikdy ovoidv (TBARS) (Anna Karin Welin,2004). Xtnv moapovoa
UEAETY], CUUQMOVO, LE TO OMOTEAEGUOTO CNUEIMONKE L0 CTOTICTIKO ONUAVTIKY UEI®ON TOV
TBARS o10v 1610 1OV TETPAKEQOAOL WL OTIG 42 MUEPES, VA GTOV 16TO TOL EYKEPAAOL
TOPOTNPNONKE OTUTIGTIKA oNUavTIKY peiwon otig 70 nuépeg cvykpivovrog Tig opddeg Control
UE TIC TOALQUIVOMKEG opdoeg TV 1d1a ypovikn otiyun. H peiwon tov TBARS amodeikvoet 61t
o1 ToALPAIVOAEC cuufdiovy oty peimon g ofeidmong tov Mmdimv (Gerasopoulos, Stagos,
Petrotos, et al., 2015) pe cvvéneio v KoAOTEP EMiOpaCT 6TV LYEia Tov {Hov Ko T Peitinon
¢ oot tog tov kpéatog (Arshad et al., 2013). H vrepoledimon tov AMmidiov amoterel pua

amo TIG KUPLEC autieg TG VIOPABIGNC TS TOLOTNTAG TOVG KPEATOS, KAOME Kol GTNV TOPAYMYN
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Spopwv Tolikmy evidoemv (Rey et al., 2001). Ze mapopola LEAETN TOL TPAYUATOTOMONKE GTO
EPYAOTNPIO LOC, OTNV ONOL0. £YIVE YOPNYNON EMEEEPYACUEV®VY VYPOV amoPANT®V eraioTpeiov
(YAE) ot yoipovg, peimbnie 1 vrepoleidmon tov Mmdiov 6e OAOVE TOVG 16TOVG KUl TO OiplaL
(Gerasopoulos, Stagos, Petrotos, et al., 2015), yeyovdg mov emPePardvel TIC €LEPYETIKEC

eMOPAcELS TV TOALQAIVOADY oL Ppickovtal ota YAE.

Télog, N HETPNON TOV TPOTEWIKOV KOUPBOVOAWOV LG VTOOMMANDVEL TO TOGOGTO OEEIOMOTG
oLV &yovv vmootel ol mpwteive TV 1otV eartiag ¢ dpdong TtV erehbeprov prlov.
OvclooTikd 1 0&E10mTIKN PAAPN TOV TPOTEIVOV TPOKVATEL Ad TNV TPOTOTOINGT O10POP®V
apvolémv, OmmS N TPOAIvY, 1 apywvivn, 1 Bpeovivn kal n Avcivi. Me Bdor ta amoteAécuata,
OV TTPOEKLYOV, GTOV 16TO TOV TETPAKEPAAOL LV TOPATNPOVUE CTATIOTIKG, SNUAVTIKY el
tov CARBS omv moAveavorkn opdoa otig 70 nuépeg oe oxéon Ue TV opdoa eAEyyov. 1o
1676 TOL €YKEQPAAOV, TOGO oTIg 42 660 kal ot 70 nuépeg, N oyéon avauesa o Control kot
TOALPAIVOMKT] OUdOa, OV TOPOLVGIALEL KOO GTOTICTIKA OMUOVTIKY S1opopd. Zuverds, Kabng
VIAPYEL LEIDOTN TOV TPOTEIVIKOV KapPovoMmv peidvetol 1 o&eidmon Tov TpwTeivedy, 1 onoia
UTOPEL VO TPOKOAEGEL TOV TOAVUEPIGHUO TPMOTEIVOV Kol GLGCHOUATMOGN, ennpedlovtog Tl TNV
TEMTIKOTNTA TOVG, 1) omola, peldveL T Bpertikn a&io tov Tpoedv (Chen et al., 2013). Xe dAAeg
TPOCEUTEC UEAETEG, TA TPMOTEIVIKA kapPoviia eiyov kol exel avénuéveg TIHEC oTIC OUAdEG
Control g oyéon He TIG TOAVPUVOMKEG, EVA LLE TO TEPAG TOV NUEPDV TOPOVCIACTNKE GUVEYNC
UEI®ON OTIS TOAVPAIVOMKEG OUAOEC, LTOOEIKVUOVTOG OTL Ol TOAVQUIVOAEG GOTPETOLY TNV

oeidmon tov tpwteiviv (Gerasopoulos et al., 2015).

A&iler va, onuelmbel 611 N peiwon 1600 ¢ oéeidmong Tov Mmdiov (TBARS) 6co kot ¢
oeidmong tov mpoteivoy (CARB) mov mapatnpnOnie 6tov 16Td TOL TETPUKEPAAOL, amoTEAEL
OTUOVTIKO ATOTEAEGUA, QPOV EVOL EVAC 16TOG GLYVNG KATAVAA®GNG 0td TOV AvOpmOTO. Zuverdg

etvat 0E10GMUEIMTA TO OTOTEAEGHLOTA KO Y10 TOVG KOTOVUAMTEC.

Yuvoyilovtog, To TUPUmIVED OTOTEAEGUOTO GUVIYOPOLV GTNV OTOWYN TOV EVEPYETIKMOV
1010TTOV OV TOPOVSIALovY Ol {MOTPOPEC EUTAOVTICUEVEG e VYPA amdPAnTa eAatotpieiov.
Apykd, mopovotdlovv vynAn avtoeldmTiK Opacn evioyLovTog TV duuvve Tmv TpoPdTmy
EVOVTL TGOV OEEIOMTIKMV TOPAYOVTIMV KOl 6T GLVEYELX B pmopooe va, PEATIOCEL TV TO1OTN T,
Opertikn alla tov kpéatog. Téhog eivor 1dwaitepo onuavTiKO KkaBMG TapoLGlalel Kal
TEPIPAALOVTIKO eVOl0PEPOV e TNV aélomoinoT TV VYPOV ATOPATOV 00NYDVTAG GTNV UelmON

NG TEPPUALOVTIKNG PUTOVOT|G.
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