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“Merétn PLoAOYIKAOV IO10THTOV EKYVAMOUATOV OO dLAQPOPES TOIKIAIES YoYovOOV”’
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TPIMEAHY XYMBOYAEYTIKH EINIITPOIIH:

A. KOYPETAY (EINIBAEIIQN): Kadnyntg ®voioroyiog Zoawav Opyavicumv, Tunua
Buloynpeiog kot Broteyvoroyiog, avemomuo @socoriog

Z. MAMOYPHY: KaOnynmg levetikng Zowov [TAnbvouov, Tuquo Bloynueiog kot
Bioteyvoroyiag, [Tavemomuo Oecoaiiog

4. KOMIQTHY: Avorninpotg Kabnynmg Opyovikng Xnueiog pe épeacn otn cdvleon

Brodpactikadv popiov, Tuque Broynmueiog kot Bloteyvoloyiag, [Tavemotpio ®scoaiog

ENTAMEAHY EEETAXTIKH EIIITPOIIH:

A. KOYPETAZX (EITIBAEIIQN): Koafnyntig ®vcioroyiag Zowkov Opyovicumv, Tunua
Buoynpelag kot Bloteyvoroyiag, [Havemomo Oescatiog.

Z. MAMOYPHZY: KoOnyntg I'evetikng Zowov [TAnbvouov, Tunpoa Bloynueiog kot
Bioteyvoloyiag, [Tavemotnpio Oeccariog.

A. KOMIQTHY: Avarinpotg Kanyntig Opyavikng Xnpueioag pe éupacn otn covheon
Blodpaotikav popimv, Tuqua Broymueiog kot Bloteyvoioyiag, Iavemotyuio Oecoariog
2. XAPOYTOYNIAN: Kobnynmg 'evucng Xnpuelag, [N'eonovikd Havemotuo AGnvav.
A. AEQNIAAY: Avominpotg Koabnynmg Bioynueiog, Tuqua Bloynuelog ot
Bioteyvoroyiag, [Mavemomuo Oecoaliog.

K. AIAAAKH: Aéxtopog Bloymukng @Dapuokoroyiag, Tunuo Buoynueiog wot
Buoteyvoroyiag, Iavemotuo Oscoarioc.

E. AXIIPOAINH: Avominpotpio Kadnynrpio @oppoaxoroyiog, Tuquoa latpikng,

[Mavemomo Oscooiiag.

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



2ITANOY XPYZOYAA

“MEAETH BIOAOT'TKOQN IAIOTHTQN EKXYAIXMATQON AITIO AIA®OPEX
[TOIKIAIEX YY XANOQN”

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58

Vi



XITANOY XPYZOYAA

AAPIZA 2010

“MEAETH BIOAOT'TKOQN IAIOTHTON EKXYAIZEMATQN AITO AIA®OPEZ
[TOIKIAIEYX YY XANOQN ”

AIAAKTOPIKH AIATPIBH, ITANEIIIETHMIO GEXXAAIAXY
X XOAH EINIXTHMQN YTEIAX
TMHMA BIOXHMEIAX KAI BIOTEXNOAOI'TAX

Ap16uog mpoxaroptikwy oelidwv: 22

2vvolikog opiBuog aeriowv. 240

2vvoiikog ap1Ouog eixovav: 41

2vvolikog op1Buog mvakwv. 33

2vvoiikog ap1Ouog ypapnuarwv: 19

2vvolikog opiBuog wapaptnuatov: 1

2vvoiikog ap1Quog Piplioypoapixav ropomoumwv: 352
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Ilepidnyn

Ta tedevtaio xpovia, évag peydrlog aptBudc epeuvav €xel TPOCAVATOMGTEL GTNV
avATTUEN  YNUELOTPOCTUTEVTIKAOV TOPAYOVI®V TOV TPOEPYOVTAL OO TPOPULO TNG
kaOnuepvng dwtpoens. Ta yoyavOn kot Woitepa ot Kapmoi tovg, ta OGTPLO, TOL
Katéyovv Kuplapyn B€on ot dwtpor| o€ OA0 ToV KOCUO, Bewpeitar 6tL oyetilovror pe
EVEPYETIKEG EMOPACES GE YPOVIEG TaONOES OTmG JPopes HOopPES Kopkivov (m.y.
EVTEPOV, HOOTOV, TPOOTATN), Kapdlayyewakés mabnoelg kot dwPntn. Extog amd v
VYNA TEPLEKTIKOTNTO TOV OCTPlv o€ TPpwTEiveg, o mANOmpa ProdpacTik®v
TOAVQUVOMK®OV EVOGEMY £XEL avayvoplotel o avtd. Ot evodoelg awtég, sivar mbavag
VIEVOVVES YOl TIG EVEPYETIKEG 1010TNTEG TV YuXavBmv. To yeyovog 6Tt vhpyet Leydin
ETEPOYEVELD AVAUESO OTIG TOWKIAMEG TV YuxavOdv kabdg Kot peydin motkilopopeio
OTNV GUGTACY] TOVG GE PUTOYNMKEG EVAGELS, KAOIGTA ONUAVTIKY T SEEAY®YN EPEVVAOV
TOVO OTIS PlodpacTIKEG EVAOCELS TOL LIAPYOLVYV GTO. YVYovO KaBd Kot Tig Ploloyikeég
TOUG W10TTEG. Xt0. Aaicw avaltnong VE®V YNUEWTPOCTATEVTIKMOV TOPAYOVTIOV
doKpaoTKay cLVOAKd 34 vdaTikd Kot peBavoAlkd ekyvAicpota Tov Tposkvuyoay ard 11
QUTE EAMANVIKOV youyovOdv. AT to amoteAécpata mapatnpndnke Ot ta eKYLAIoUAT
UTOPOVV VO OMOTEAEGOLV  ONUOVTIKN] TNy YNUELOTPOCTATEVTIK®OV  TAPAYOVIMV.
YVUYKEKPEVA, TOPOVGIACHY CNUAVTIKY KOVOTNTA Vo &ovdetepdvouv eaedBepeg pileg
Kot vo mopepmodilovy v emayduevn amd elebBepeg pilec mpoOKANoM HOVOKA®VOV
Opavopdrov oto DNA. Axoun, emnpéalov t dpactikotnra evidpmv mov oyetilovion
HE TO OEEWMTIKO OTPEG, avESTELAY TN Opdon g tomoicouepdong I ko elyav pikpn
AVTILETOAAAELYOVO OpAoT) AMEVAVTL GTNV EMAYOUEVN OO pUmAgopvkipun petaAlastyéveon
oe kOtTopa. Ta Plodpactikd GLoTUTIKA TV EKYLAMGUAT®OV Ta omtoia gival vrevhuva Yo
TG TTOPOTNPOVUEVEG IOIOTNTES NNTAV O1 TEPLEYOUEVEG GE OVTA TOAVPOIVOAIKES EVDGELC.

Ta exyvliopato tov @utov Lathyrus laxiflorus subsp. laxiflorus (éypro &idog
Aabovp1ov) eiyov TIC O 16YVPES 110TNTEG OTIG LEBdSdOVE OV gpappocTnKay. I'V avTd T0
AOY0 TO0 VOATIKO €KYOAMOUHO TV VIEPYE®V TUNudtov tov @utod Lathyrus laxiflorus
subsp. laxiflorus emAéyOnke yio tn peAétn 1OV YMUEIOTPOCTATEVTIKOV TOV O10THTOV GE
KOPKIVIKO KOl QUOLOAOYIKA KOTTapO. ATO To. amoteAéopato mapoatnpriinke OtL Ta
exyvMopato epueoviCovv YNUEIOTPOSTATEVTIKEG 1O1O0TNTEG KO OTO KUTTAPIKO GCLGTHUOTO
nmov efetdotnkay. Qot000, TPEMEL VAL VIAPYEL TPOGOYN] OTOV TPOCOOPICUO TV
OPOCTIKOV Kol UN KVTTAPOTOEIKMY  CLYKEVIPOOCE®Y TMOV  PlOdPACTIKAOV  QUTIKOV
eKYLVMOUATOV, KOOOS HETA omd KATOW GUYKEVIPOON TO PlOdPACTIKO GCLGTOTIKA TOVG

umopel va dpovv TPooLeldmTikd kol va givor ToEikd yio ta kKuTTapo. Avtd @aivetol and
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T0 yeyovoc 0Tl to ekyvAlopa tov @utov Lathyrus laxiflorus subsp. laxiflorus oe
oLYKEVIPOOELS peyolvtepeg and 50 ug/mL moapovcioce mpoofedmtikég 1810ttec. H
TapoHoO UEAETN TPOTEIVEL TN YPNOCLUOTOINGT TOV EKYLAICUATOV YuyovOmdV ®¢ TTnyn
YNUELOTPOCTOTEVTIKAOV TOPAYOVI®MV KOl MG VIOYNOLO, CUUTANPOUOTIKG oTolyeio. o€
Bloiertovpykd tpdEe Wwitepa Y TIC OVTIOEEWOWTIKEG TOLG 1O10TNTEG. AKOUN,
npoteivel to gutd Lathyrus laxiflorus subsp. laxiflorus (éypio gidog AabBovprov) wc
ONUOVTIKOTEPN TTNYN XNUELOTPOCTATEVTIKAOV TApayOvT®V. Ot TopaTnPOVUEVES LOLOTNTES
Tov kofotodv TV IN VIVO pEAET TOV  YNUEIOTPOCTATEVTIKOV IO0THTOV TOV

EKYLMOUATOV EVOLAPEPOVTOL.
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T'ive toéotng twv oveipwv oov

kave v 0éinon cov t0lo Kol To. OVEIPa Gov PEIN
KOl TOCEVTE T HOKPIC.,

000 TOIPVEL TO UATI TOV AVEpOTOD

un pofacoi,

TO UOVO GTEPED £00.POS

o€ aUTH T YN EIVOL TO O1KO GOV LLOVOTOTI

“O xopo6g TV arta\®v avlponmv” Bava Avddxy

2TODG YOVELG YO, TG AGEAPEG 10D

ka1 T y1ayid pov XpovoovAa oo

TTAVTA YE TIPOETPETE OTH YVWOH]
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Evyapiotieg

Oa rjfela va evxaploTo® pid oelpd TV avlpar®Vv mov ooveBaliav otnv
OAOKAT|P®O1) ALTHG T1)G O1daKTOPKLG OraTpifr)s.

Eoyapiote 0taitepa tov k. Anprjtpro Kovpéta 1000 yia v onodeiln too
Oépatog 000 Kat yla TV evkalpia Moo pov €0woe VA AIOKOPiom IIAPd ITOANEG
yvwoelg Kat epnetpieg. Tov evyaplot® yla v epmotoodv mov pov £6e1le v
EMOTNOVIKI] OCOPIAPAOTAOT] TOL KAl Yl TO OTL POV €pabe va €@ DIIOHOVI) OTLG
dLOKOAlEG Kat va prn @oPdpat va ploKap.

Exppalo axopa ti1g evyaplotieg poo ota peAn g TPpelovg
OLPPOLAELTIKNG emttporr)g, Tov kKadnynty k. Znon Mapovpn kat tov
avam\npwt) kabnynt) k. Anpritpo Kopwotn yia tig vmodeilelg Tovg Kat tyv
pobopia tovg va anavirjooov kabe pov epwtnon. Evyaplote tov xabnynt) k.
Z¢pko Xapoovtooviayv, Tov avarninpot xabnynt) k. Anurrpo Aswvida, mv
avanmnpotpla kadnyrrpwa x. Eotoxia Aompodivr xat v Aéktopa k. KaAAwomnn
Awaddxkn ot omoiot Oé¢xtnkav va OSwafdcovv kdat va kpivoov v mapodod
Odaktopikry OwatpiPry yla T OLPPETOXH) TOLG OTNV entapelr] eSeTaoTIKn
EMLTPOIIL).

Eoyapiote tov xabnynu) mg Pappaxeotikng tov I[Navemotnpioo Abnvov
K. ANeCavdpo-Aeavdpo Zxalotovvi kat tovg K. Nektapto AAiytdavvi kKat K.
ATI00TOAO Ayyelr) yla TV ouvepyaoid Kt TNV dpyLKr| eneSepyaoid 1oV QUTIKOV
eKYOAlOpaTe®V  Woxavlov 1mov peletoape Kabmg Kat yid TG ITOANDTUEG
m\npo@opieg mov pov £dwoav. Evyapiot® akopn v emikovpo xabnynrpia K.
Ag@poditn Zifporrovdov amo To Bohoywo Tprnpa tov  Apilototélelov
[Tavemotnpioo Oeooalovikng ylwa T XOPNYNon TOL PAKTNPLAKOD OTEAEXODG
Salmonella typhimurium TA102.

Oa ndeha va evyaplotr)o® Tov kabnyntr k. Anpnrpo Mapkooldto kabwg
KAl TOLG LIOYWNPLOVG Ol0AKTOPEg KAl TOVG IIPOIITUXIAKOLS (POLTNTEG IOV
dovAevav 0To EPYAOT|PLO TOV, YA TNV IAPOXY] TG KAPKLVIKIG KOTTAPIKIG OELPAG
Hep2. Toog evyapiote yia v Porjfetd Toug Kat TNV ayoyr) ovvepyaoia KATd TV
IIPAYHPATONONO0N TOV MEPAPATOV MOV MEPINIPPAVAV KOTTAPOKANAEPYELES.

Axopn), Ba 1n0eha va evyaproton tm AMéktopa k. Mapia Kovtov ya 1 Porfeia
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NG KAt Tig DIIOOEISELS TG OTO KOPPATL THG KWV TIKIG avAAvong otd MEPApatd
IOV APOPOVLOAV TI§ EMOPUOTELG 0TIV eVILHIKT PAOTIKOTHTAL.

Oa ntav Alyo éva eoxaplot® otov oLvadeA@o pov Apioteidn Beoxovkn o
OII010G EKTOG A0 AYOYOG OLVEPYATLG, OV OTAONKE Ooav MPAaypatikog girog. Oa
ndeda axopn va eoyapiotoe wWiaitepa tovg Aviovio Komapo, Miydhy
NikoAaidn, Anpntplo Ztdyko, Kahwonm Awaddaxn katr AleSavdpa Kiokivr ya
TNV QA TOLG pe TV omoia pe nepEPalav, v ayoyn oovepyaoia kabwg kat )
ot)p1Er) TOVG OTIg OPOPPEG AANA KAt TG OVOKOAEG OTLYHES.

Eoyapiotw toug covadédgoog pov I'empyia Mnoovpov, AApmova Aepfion),
Mapta Baiov, ITavter)y ABavaowadn, Mapia Znkoo, Anprjtpn Ialaoyiavvn xat
Mapta Kavakn xabog xat toog petamtoytakovg gottnteg Nuwolao Iloptéon),
Ayopitoa APpapovAn, Mapia Toovka, Ilavaywt) Mdapyapn, Odlewa
Kepaowwtn), EAévn TCavakoovAn, Katepiva loavvoo, EAévn Pépn yia v molo
KAA1] ObvVePyaold TOLG KATA TNV OlApKeld €KIOVNONG TG OUIA@UATIKYG TOLG
epyaoiag. Evyaplotm emiong xat 0Aovg Tovg QottnTeg/ Tpleg oL ePYUOTHKAV OTO
Epyaotjpto Pooroloyiag Zokov Opyaviopov ot OWIPKELd avTtiVv IOV XPOVOV
Yld TV dPHOVIKI] OLbvVePydaold KAt Tto evxdploto KAipa mov OSnpiovpynoav.
Axopn Oa nPeha va evyapromon tov Aewvida Tovowa yia v ooppetoxr) Too
OTO APYKO Koppatt Tng O1daktopikr)g dtatpPrg.

Eva peyalo evxapiot® oe OAOLG TOLG LIOWIPLOLG OOAKTOPEG IOV
dovAevav Kat ekelvol oav kat epeva v i0ta xpovik) mepiodo ya v @lia tovg,
Vv ot)P1lr] TOLG KAl TV ayoyn dlaepyaoTPlaKy] oovepyaoid pag.

Oa r)0eAa Té\og va evXAPLOTH|O® e OA1] HOD TV KAPOLd, TOVG YOVELG HOD KAt
T1g adeAPEG POV YA TNV APEPLOTH KAt HOAVEinedr) otr)piln), DIIOPOVI) KAl aydIln)
IOV POV £dmoav OAa avtd ta xpovid. Xopig avtovg dev Oa prmopovoa va @gépm oe

EPAg 1o tasidot avtg tng O10aKTopk) dratpPrs.
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IIpoAoyog

H moapovoa owaxtopikny dwrpipr] exkmovibnke xatd to étn 2006-2010 oto
Epyaotipio  ®ucworoyiag Zowodv Opyovicpuov tov  Tuquotoc Buooynueiog &
Bioteyvoroyiag tov Ilavemommuiov ®Osocoariog, vmd v emifreyn tov Kabnynt

dvororoyiag, K. Anuitpiov Kovpéro.

T'eviko, aroiyeio, oKOTOS KO OHUOCIO. THG UEAETNG

Ta televtaio ypovio 1010{TEPO EVOLOPEPOV EXEL OMOKTNGEL 1 YPNCULOTOINGN
QLTIKOV EKYVMGOUATOV TAOVCI®V o€ Prodpactikd otovyeio. Emonuioloyikés peiéteg
€YOUV GULGYETICEL TNV KATAVAAW®GT YuyovO®OV HE €LEPYETIKEG EMOPAUCELS GE YPOVIESG
nadnoelg Omwg OPOPES HOPPEG KOPKIvoy, Kopoloyyelokes mobnoelg, Swfntn Kot
moyvoapkio. Ot gvepyetikég 1010TNTEG Omodidoviol ota TePLEYOUEV  PlodpacTiKd
ovotatikd Tovg. O oKomdg NG €pevvag NTav N UEAETN TV Plodoyikdv lot)tov 34
QLTIKOV EKYLAMOUATOV amd 018Qopeg TOKIAIEG EAAMVIKOV Wyoyxavldv ¢ mhovy myn
YNUEOTPOCTOTEVTIKAOV Ttapaydvtav. [lepiocodtepn Eupacn d00nKe 6T1g avTOEEDMTIKEG
W0TTEC TOV EKYVAGUATOV Ol OTOlEG aVTIKATOTTPILOVY €vav CMUAVIIKO UNYXAVICUO
YNUEOTPOCTATEVTIKNG Opdone. Ta exyvAopato avtd pmopodv vo, OmOTEAEGOLV TTNYY|
OTUOVTIKOV OVTIKOPKIVIKOV TOPAYOVI®V 1 Vo, XPNGILOTOIN000V ¢ GUUTANP®UATIKOT

TOPAYOVTEG OTN SLUTPOYT).

Epotiuozo
1. Av ta exyoiiopota tov yoxavlov €rovv Proroykés 10tTeG 01 omoieg T
Ka1oTOOV MG CNUAVTIKY TNYN YNUELOTPOCTATEVTIKAOV TOPOYOVIMV.
2. Tlow givor o PLodpacTikd GVOTUTIKG TOV EKYVAGUATOV GTO, OO0 AmodidovTat
01 TOAVEG YNUELOTPOGTATEVTIKES TOVS WOIOTNTES KOl TOLOG O TPOTOS OPACNG TOVG.
3. Toteg eivan o1 0pdcelg TV EKYLAICUATOV Kot KaBopdv BlodpacTikdv popiov o
KLTTOPKG Kol evOLIKE cuoTipate, KoOdG Kol Topatinpnon g onuaciog Tov

OPOUCTIKOV GUYKEVIPMGEMY GTA GUCTNHLOTO QVTAL.

Eneénynon opwv

Buodpaoctikéc/putoymuikég evooeic: Eivor oveieg @utikng mpoélevong mov Ppickovron

KUPIOG 68 PPOVTO Kol AOYOVIKA KOl £X0VV 1O10TNTEG TOL TPOGHIOOVY GTA TPOPLU TNV

KOVOTNTO VO OPOLV TPOGTOTEVTIKA GE YPOVIEC TAONGELS.
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Xnuewonpootacio: Opileton 1 TPOANYN, OVOGTOAN 1) OVTIOTPOPT] TNG KOPKIVOYEVETIKNG
ddKaciog Pe TN YopNyNom evOg 1 TEPLOGOTEP®Y EVAOGE®YV, EITE UE TN LOPPT PAPLLAKOV
elte e N STPOPT LE TO PVOIKA GLGTATIKE TV TPOPDV.

Oomnpa: Xapoxktnpilovtol ot Kopmol Kot To STEPUAT SAPOPOV YuyovO®V, Ta omoio
KOTOVOADVOVTAL GE O18popa 6TadI0 WPILOVeNG.

Ele00epn pila: Xapaktmpiletor Eva pdpilo 1 GTopo TO 0moio TEPLEYEL Eva 1 TEPLOCOTEPA

povipn, acHiEVKTO NAEKTPOVIA GTNV EEMTEPIKT| TOV GTOPAA.

Avtiofewdotikd: Xapoktnpiletor omowdnmote évmorn, mn omoio Otov PplokeTon o€

HIKPOTEPT CLYKEVIP®OT Oomd TO TPOG 0EEIOWON LIOCTPOUA EYEL TNV KOVOTNTA VO

ToPeUTOdileL 1 Vo Voo TEALEL TNV 0EEIOMOT) TOL VITOGTPDOUOTOG,

Anuooievoelg

Ao ™V Tapovca 0100KTOPIKN datpiPn Tposkvyav ot €1g dNUOCIEVGELS:

- C. Spanou, D. Stagos, L. Tousias, A. Angelis, N. Aligiannis, A.L. Skaltsounis, D.
Kouretas 2007 Assessment of antioxidant activity of extracts from unique Greek varieties
of Leguminosae plants using different in vitro assays. Anticancer Research 27 (5): 3403-
4310.

- C. Spanou, G. Bourou, A. Dervishi, N. Aligiannis, A. Angelis, D. Komiotis, A.L.
Skaltsounis, D. Kouretas 2008 Antioxidant and chemopreventive properties of
polyphenolic compounds derived from Greek legume plant extracts. Journal of
Agricultural and Food Chemistry 56: 6967-6976.

- C. Spanou, D. Stagos, N. Aligainnis, D. Kouretas 2010 Influence of potent antioxidant
Leguminosae family plant extracts on growth and antioxidant defence system of Hep2
cancer cell line. Journal of Medicinal Food 13: 149-155.

- C. Spanou, D. Stagos, K. Liadaki, K. loannou, N. Aligiannis, A.L. Skaltsounis,
Kouretas D. 2010 Protective effects of legume plant extracts on tert-Butyl
hydroperoxide-induced oxidative stress and cytotoxicity in human peripheral blood
mononuclear cells. (under preparation).

- C. Spanou, A.S. Veskoukis, D. Stagos, K. Liadaki, A.L. Skaltsounis, M. Anastasiadi,
S.A. Haroutounian, D. Kouretas 2010 Effects of greek legume plant extracts on xanthine

oxidase, catalase and superoxide dismutase activity. Food Chemistry (under review).

Xiv
Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



ITEPIEXOMENA

BOXOPUOTIEG. ...t e
TIPONOYOG. ...t

Ke@alaio 1: EIZATQI'H
1. Woyavon)

00 I I 2 T P
1.2. Mop@oroylKé YOPOKTNPLOTIKE TOV WOYOVODV......ooviiiiiiiii e ieaeaees
1.2.1. BA0GTOL, QUMM KOL GV ..ottt e e e e e

1.2.2. KOPTOT KOL GTIOPOL. . et ettt e e et e et et et et e e r e e e eae e e een e e

1.2.3. PUOUKO GUOTIIHLON «t vt et et e et ettt e e et et e e et e e et e e e e e n e e
1.3, KOAMEPYELO KOUKOUTOUVAMDOT ... . .e et at it aee et et ee e e e ne e ean
14, Enpocio ToV Yyoyovo®v 6T S1oTPOP] KOL TV VYEI0. ..o vve et ieie e e
1.5. Kipro S10Tpo@iké GUOTUTIKE TOV YOYOVODV.......cooiiiiiiiiiiiii i

2. Buodpaotikeg, otoxnpikeg evwoetg ota yoyxavi)

2.0, TEVUKGL. ..o e e e e e e e e
2.2. Tolv@oivolMKES EVOGELS. .. .
2.2.1. Xnpkmn doun kot w&wo;mcm .......................................................
2.2.2. B1oovvOeoT TOV TOADQOIVOATKDV EVAIGEMV ... en et errenereersenvaeennnenaneenens

2.2.3. BuodwBeoipudmra Kot HETAPOMGUOC TOV TOAVPOUIVOAK®DY EVDCEMV. .. ... ...
2.3. TIoAv@aIvOMKES EVAGELS GTO YWOYOVON. ..o e e e e

2.3.1. ®vtooiwoTpoydva...

2.3.2. ®loPovoedn kot (pawokuca o&sa ..................................................

2.4. AVTIOWWTPOPIKOL TAPAYOVTES OTO WUYOVON ... ..o,

3. Xnpelonpootaoia

Bl T OVUKG. .. oo e e e e

3.2. KUPLO OTAOLU TG KOUPKIVOYEVEGTIG. .. euveeentertie ittt e eaeeasre e e en e e e e

3.3, XNUELOTPOCTUTEVTIKOL TTOUPAYOVTES. ..« v vevennenienaeneeeeneeae e e enenaeaenneeeneanns

3.3.1. AvooTolelc GYNUATIGHOD TOU KOPKIVOYOVOU .. uetrnan e aesaeeaneaneennnnnnns

3.3.2. Tapdyovteg TopeUTOINONG TNG OPACTIG TOV KOUPKIVOYOVOD . e unenvenaenaaenenne

3.3.3. Topdyovteg KATAGTOANG TNG VEOTAAGUOTIKNG OVOTTTUENG -+ v v vevenenaen e
3.4. ®vokoi Kol L0 TPOPLKOL YNUELOTPOCTUTEVTIKOL TOUPAYOVTES. .. e vvenaeeennnen e

3.5. Ipoypappa ovamtoing vE®V YNUELOTPOCTATEVTIKAV TUPAYOVTOV.......cvvvvnen,

4. ENevBepeg pifeg, 0e1d0®TIKO 0TPEG KAl KAPKIVOYEVEDT)

4.1, EREUOEPEG PULEG. .. ov ettt i

4.2. AVTIOEEWOMTUKOL PIYOVIGILOT. ..o .e vttt et et et et et e e e e e e e
4.2.1. Evlopikol avTioEEdMTIKOT UNYOVIGHOT. .. cvtve e ettt et e e eae e e
4.2.2. Mn evlopikol ovTIoEEWOMTUCOT UNYOVIGHOT. 1. vvveetvee et et v veeaeeeeaeaens

4.3, OCEIOMTUKD GTPEG. .. e en e it ettt ittt e et et e et e e e e e e rae e e e

4.4, ELeD0EPES PILES KOL KOUPKIVOYEVEGT]. ... eu v eten et tieen et et enaee e enes e aenneaaas

5. B1oOAOY1KEG-X|HELONIPOOTATEDTIKEG 1O10TNTEG TWV MOADPAIVOMK®V EVROTEDV

ST I B3 | S P OPTRT O TP PP PR
5.2. AvToEE1d OTIKN OPEO TOV TOAVPUIVOLKAV EVACEMV.....uen e eeienaneeinenannes
5.3. IIpooerdmTikn 0paon TOV TOAVPUIVOIMKAV EVACEMV.......vv e inenanierineeeenn
5.4. AvTipetarholryovog 0pact TOV TOAPUIVOIMKAV EVAOICEMV......c.uuen e eenanananen

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58

XV

oNO OOl P~OWWEF

10
10
17
18
22
22
26
27

31
31
31
33
33
34
34
35
36

37
37
41
42
45
46
48

50
50
50
57
61



5.5.
5.6.
5.7.
5.8.

AvVOOTOM] TNG OPACNS TOV TOTOTCOUEPUCMV... ... eneen et ennaneneeananaaeeannananeenens
Enidpaon ota éviopa petafoiopod 1oV EEVOPLOTIKAY OVGLAV.........ceeeveneene
Mopepmdo1o1 TNG VEOTAUGHOTUKNG OVATTTUENG. .o v ven e ettt e e e
AlLreg ProroyIKES OPAGELS TOV TOAVPUIVOIKAV EVAICEMV ... .. eneeranenienananeanns

ZKOIIOX THX EPEYNAX

Kegahaio 2: YAIKA KAI ME®OAOI
2.1. YAika
1. Tévn kot €idn TOV Yoxavldv TG 01KoyEVELOG Leguminosae........oovvveveeennnnnnes
2. ®utikd exyvriiopoto EAANVIKOV yoyovldv g owkoyévertog Leguminosae.........

2.2. M£0odor
1.
2.
3.
4,
piles....
4.1.
4.2.
4.3.
4.4,
5.

Au91KOG10 ATOKTONG TOV QUTIKAV EKYVMORATOV YOYOVODV. .. ...
ATopovmor, KAUGPOTOTOING] KOl TOVTOMOINGY KOOOPAV TOAVQUIVOMK®OV
EVOGEMV 00 TO EKYLAIiopOTO. .. "
IIpocdwopiopég T0VL GUVOMKOU no)m(pawoku(m) nsplsxousvm) péc® 1OV
avtidpaotnpiov Folin-Ciocalteau..

Extipnon g avrio&eld otikig mavom‘rag uscm ak)mksmﬁpaong us sksvﬂapsg

EKnuncsn tng avuo&aSmrmng ucowomwg uscsco rng SSGusvcmg mg
otabepnig piCac DPPH'. " .

Extipnon ™mg ownoésﬁwrmng ucocvomwg uscsco aMnksméSp(xcng pe rnv
DI AB T S e e,
Extipmon mg avtioedotikng kavotntag HEGH aMnksmeacng He T1G

pllec O v, e
[Tocotikoc npocs&optcuog rng avnoéaé‘)(otu(ng ucowornwg ......................

Extipnon ™¢  avToEeld OTIKNG/TPOGTATEVTIKIG OpacIS amévovTl 6TV
emayopevn amd erev0epeg pileg mpokinon Opavopdtowv oto DNA....................

5.1.
5.2.
5.3.
5.4.

5.5.

Mébodog yarapmong mhacdiokod DNA (Plasmid relaxation assay)..........
Amopoveoon mAacokod DNA. ...
Extipunon g mpootatevtikig dpdong amévavtt oty anowéusvn amo pileg
OH’ pdrinon povokiavov Bpavcpdtov cto DNA.. T
Extipmon g mpooTtatentikng opdong amévavtt 6tnv enoyopuevn amd pngg
ROO’ npoxinon povokiovey Opavopdtoy 6to DNA.........coee v,
[Mocotikdg TPOGIOPIGHOS TG AVTIOEEWOMTIKAG/TPOCTATEVTIKNG  OPAoNG
amévavtl otnv emayouevn omd eAevBepeg pileg np(’)ldmcm LOVOKA®V®OV
Opavopdrov oto DNA..

6. Mehétn g emidpaong oty 8pacﬂK0‘mra avgv;m)v oV s;mkakovrm oTO
0EEOMTIKO GTPES KOL TNV OVTLOEEIOMTUKT] GHUVOL. ...t eeitaie e e e eae e

6.1.

6.2.
6.3.
6.4.
6.5.
6.6.

Merétn g evlupIKNG OpacTIKOTNTOG KOl TNG OVOOCTOATIKNG/ ETOY®YIKNG
OPBLONG TTOPOYOVTMV et ettt eee et e e aee et eaeee e e e n e e aeeeeeeneeneenen
Mehrétn g enidpaong 6t OpASTIKOTNTO TNG XO et vvi i
[Ipogtopacio EpLOPOKVTTOPTKOV CUULOADLOTOG -+« v venen ve veeaneeneennnennannen
Melét g enidpaonc ot SpacTikdTTo TNG CAT ..o,
Melémn g enidpaons 6t dpacTikdTTa NS SOD ...,
[TocotkOG TPocdopIodg TS emidpacng otV eVOLUIKY] dpACTIKOTNTO TG
XO, CAT KOLSOD ... e e e e e

7. Extipnon ¢ enidpaong otn opdon tov evidpov tomoicopepaon I va wpoxaiel
ROVOKA®VE, 0padopata 610 DNA ... ...

XVi

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58

65
66
68
69
71
73
73
75

77
77

78

80

81

81

83

84
86

86
86
88
89

91

92

93

93
95
95
96
96

98



7.1. TIpoxAnon povoKA®veV Opavcpdtov omd €VKOPLOTIKY TOTOICOUEPACT
TOMoV [ 6€ MAAGLOKO DNA ... .. e 99
7.2. Tlocotikdg mPocsdlopicGdc TG EMdpacNS 6T OpacT TG Tomoicopepdong | 100
8. Extipnon avtiperarrhallyovov  opaong pECO  AVUGTOM|S  ETOYOUEVNG
perarhalryéveons oe Paxktnprokd korropo Salmomella typhimurium (Ames

MUEAGENICITY TEST) ...t ettt e e e e e e e 101
8.1. Extiunon mg avtipetadro&ryévoo dpdong pe t dokipacio tov Ames......... 101
8.1.1. Idwotnteg tov oteréyovg Salmonella typhimurium TA102................ 102
8.1.2. Mnyoviopog SpAong TNG UTAEOUKIVIIG. 1+ v uevnevneereeaevenenenaenenes 103
8.1.3. MébBodog ektiunong g avtipetaAra&rydovov dpaong tov detypndtoyv... 105
8.1.4. "EAeY)0C TNG KUTTOUPOTOEUKOTITOG +v v av e aeeeeueaneeeaenaenannenaaseennes 107
8.2. Tlocotikdg mpocdopIGUAC TNG OVTILETOAAAELYOVOU OPAONG. .« v uvvrvaranennen. 107
9. Emidpaon ek)uMopdTov oty avanTuél] Kol 6€ GUGTIHATO TS AVTLOCEIOMTIKNG
GULVOG TOV KVTTAPOV TG KOPKIVIKNG KVTTUPIKNG 6epdg Hep2...................... 108
9.1. KoAMépyela TG KOPKIVIKNG KUTTOPIKNG GEpac Hep2... e . 108
9.2. Mekét g emidpoong TV EKYLAICUATOV TNV (xvomr'u&n TOV KLTTAP®V
HE D e 109
9.3. Emidpaomn 610 cOGTNO OVTIOEEDMTIKNG AULVOG TV KuTTapov Hep2.......... 110
9.4. Tlocotikdg TPOGSIOPIGUAC TG KVTTAPOTOEIKNG SPAoNG TV EKYVMOUATOV. ... 112
9.5. TIlpocdopiopdg g emidpacng TV EKYVACUAT®OV GTO CUGTNUR TNG
avTIOEEWBMTIKNG AUVVOS TOV KVTTAP®V HEPZ..o o 113
10. Emidopoon EK(OVMGUATOV O©TO GUOTNNO TS  OVTIOEEWOOTIKNG  GULVOG
(PVGLOLOYIKAV 0VOPAOTIVOV HOVOKVTTAPOV TEPLPEPLKOD AINATOS. ... eneenennn.. 113
10.1. Amopdvoon kot KOAMEPYEW TOV AVOPAOTIVOV LOVOKLTTAP®V TEPLPEPTKOV
OLLLLOITOG -+« e ettt et et et et et et e et et e e e e e e 113
10.2. MeAétn G KLTTOPOTOEIKTG OPAGS PLTIK®V eKYVAMopHdtov oto PBMCs...... 114
10.3. TTocoTikdg TPoGdIopPIoUdS TG KLTTAPOTOEIKNG OpACNC TOV EKYVAICUATOV.... 115

10.4. Merétn G OpAoNG  QULTIK®OV  EKYLMOUATOV  GTO  GUGTNUA  TNG
avto&edotikng auovag tov PBMCS petd amd v emaymyn 0&818(Mu<01')

OTPEG. . ceeneneen 115
10.4.1. Mnxowtcuog Spoccmg TOV oéetémrmou n(xpayovw t BOOH .............. 116
10.4.2. Exrtipnon g dpdong v eKYLAMGUATOV. .. : . ceveeneen. 116

10.5. TMocotikdg Tpocdiopiopds g emidpacnsg Twv SKXUMGHMOJV 610 cn)csmua
™G avto&emTikng dpovvos tov PBMCs petd and v emaywyn o&edmtikov

OTPEG.. . . 118
10.6. Maksm tng 8pacmg TV aKXUMcsuar(ov csmv anowousvn ermporof,ucomra
10V 0&ed@TIKOD TTapdyovta t-BOOH ota PBMCS.......ciii 118

10.7. TlocotTikdG TPOGOOPICUOG TNG EMOPAONG TOV  EKYVAMOUATOV  OTNV
EMOYOUEVT] KLTTOPOTOEIKOTNTA TOL 0&edmTikoy mapdyovta t-BOOH ota

PBIM S . e ettt e 119
11. TIpocowopiopds OLVVOMKNG TOCOTNTOS TPOTEIVIIG KOL OEIKTOV EKTIipNoNg
OCELOMITUROU BT PEG. .« v n e ene et e et ettt et et et et et e s et et e et et e eae et e eaeees 120
11.1. TIpocdlopiopds GLVOAIKNG TOGOTNTOS TPOTEIVNG HEGH TOV AVTIOPAGTIPIOL
Bradford..........oe o 120
11.2. TIpoocdropiopdc e cuvolkng avto&edmtikng tkavotntog (TAC)............. 121
11.3. TIpocdiopiopog g opacTikOTNTAG TNG CAT .o, 122
11.4. TIpocdopiopdc e cLYKEVTIPOONG TS GSH. .. 123
11.5. TIpocdiopiopdg g oLykEVTIP®MONG TG GSSG. . 124
11.6. TIpocdropiopdc tov delktn Mmdkng vepoleidwong TBARS................... 125
12, ZTOTIOTUKT] OVAADOT] . .. .ottt et et e et et e e et e e et et e e e et e rae e e eeees 126
Xvii

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



Ke@alaio 3: ATIOTEAEZEMATA

3.1. Brodoykég 1010tnTEG TV (pl)TlK(bV ekyOAopdatev yoyxavlmv tng owkoyéveag

Leguminosae... .

3.1.1. Zvvo?mco no)wcpocwo?mco TEPLEYOUEVO TOV PLTIKAOV aKXUMcsuar(ov .....................

3.1.2.  AVTI0EEBOTIKN IKOVOTNTO TOV QUTIKAOV EKYVAICUATOV. . . .

3.1.3.  AvT0EeldmTIKN/TPOOTATEVTIKY Opaon TOV QUTIKGV SKXUMGMM(DV AmEVOVTL OTNV
enoyopevn and Tig eAedBepeg pilec OH™ xauw ROO’ mpdxinom Gp(wcuarmv oT0
DNA.. .

3.1.4. EmSpacm TOV (pl)ru(cov SKXUMGuaw)V orn Spacrucornw svguua)v OV swtksmvrm
670 0EEIOMTIKO GTPEG KOL TNV OVTIOEEIOMTIKT GLLVOL. . e

3.1.5. Emidpoon Tov QUTIK®V EKYVMGUATOV GTNV dpAcn rng ronowouspacmg I ..............

3.1.6.  AvtipetadAa&yovog 0paor TOV QUTIKMOV EKYVAITHOITOV. .. v vrenveeernianvaeenenanaenns

3.2. BroOpaotikd moAv@aivoAKd OLOTATIKA TV PUTIK®V EKXODAMOHATOV Kot
PLOAOYIKEG TODG TOTOTITEG. .. ..uu it iitie ittt e et et e e e
3.2.1. B10dpaotiké TOAVQUVOAIKA CUGTOTIKE TOV EKYVAGUATOV. .. euvveevrevrvavenienennes
3.2.2.  AvT0EE10MTIKN TKOVOTNTO TOV TOAVPOUIVOMKDV GUGTOUTUKDV e vvvevnevanveseneannnenns
3.2.3. IIpoctatevutiki OpAoT TOV TOAVPUIVOMK®OV GUGTATIKOV GTNV EnyOuevn and pileg
OH’ kou ROO™ mpoxinon povokiovmv Opavopdtov 6to DNA.........coviiiie e,
3.2.3.a. IIpoctatevtikn Spdor TV TOAVQUVOMKADV KAUGHUATOV. ..evere v vnevneennnn.
3.2.3.3. IIpoctatevtiKn dpdon TV KobapdV TOAVQPUIVOMK®DOV EVOCEMV. ... ... ......
3.2.4. Avootodtikr] Opdon T®V TOAVQOIVOAMK®OV GULGTATIKOV OTr OpacTIKOTNTO TNg
OEEIOGIOTIC TING EOVOTVIIG .+ttt ettt et et e et e e e e e e e e e e e e e
3.2.4.0. AVOGTUATIKY OpACT] TOV TOAVPULVOAIKMDY KAUAGHATOV. e vvvan e e aenannenn
3.2.4.8. Avacw?mm'] Spdcn KoL TOTTOG owacsto?n']g TOV KaBopdV TOAVPAIVOMK®OV
EVOCEWV. . : .
3.2.5. AvootoAtikn Spacn TV no?wq)awokmcov GLOTUTIKAOV cm]v K(na}wmcn 8pacsn rng
TOTOTGOUEPAGTIC L e v e
3.2.6.  Avtipetadda&ydvog 0paom TV TOAVPUVOMK®DY GUCTOUTUKDV ... vevueerenaneennaen s

3.3. MeAetn g 6paong eKXOMOPAT®OV pe 0qpav111<1'1 avToSed®TIKY Kavotnta
0€ KOTTAPIKA OOOTHHATA.. e .. .. e e
3.3.1. Emidpoon 1oV SKXUMouarwv wuxowea)v omv owomwén Kol O©T0 OUOTNUO
OVTIOEEIOMTIKNG AUVVOG TNG KAPKIVIKNG KLTTAPIKNG oEpdc Hep2. .. :
3.3.2. Emidpoon tov ekyLMOUATOV Yoxavldv 610 GUGTHHO TG (xvnoéaéa)rmng auvvag
(QLGLOAOYIKAV AVOPOTIVOV LOVOKVTTAP®V TEPLPEPTKOV OULOTOG v v evveevevnevneane s

Ke@alaio 4: XYZHTHXH
4.1. Exyolopata yoxavlov og mmyn xNPEOIPOOTATEDTIK@AV HAPAYOVIWV.. ...
4.2. XnpeompootatenTtikég 1010TNTEG TV  eKYODAOpdtoV  Woxavlov os
KOTTOPUKA ODOTIHLOTOL ... oot eneettnscettseantessas e st aee st ee st easas e e aassenans seaas
| VAT X I 021700 0 €1 e (01 L SRV

TTAP AP THM A oo e e e e e e e
BIBAIOT PADIA. ... e e e
ABST R ACT ...t e e e

XViil

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58

129

131
131
132
140
146

150
153

155
155
159
162
162
164

167
168

169

173

175

177

178

182

189
191



KATAAOI'OX EIKONQN

Ewova 1: X0poKTNPIOTIKY LOPPOAOYIN TOV GUAL®Y Kol TV avOEWV TV YuyavOmV 4
Ewoéva 2: dopdrtia og pileg yoyovomdv 5
Ewova 3: Ta xvprotepa Katavarovpeva yoyovon oty EAAGSa 6
Ewova 4: Baowkdg avOpakikoc 6keAeTOS TG YNUKNG OOUNS TV GAAPOVOEIDV 11
Ewova 5: Xnukég SopEG TNG O1GTPASIOANG Kot S0 1GOPAAPOVOEIODV 14
Ewoéva 6: XnUikég dopég TG GEKOTCOAUPIGIPEGIVOANG KOl TNG LOTALPEGIVOANG Kot

TOV AVTIGTOLY®V MYVOVOV TOV ONAACTIKOV 16
Ewova 7: Xnun| doun g trans-pecPepatpding 16
Ewova 8: Movomrdtt Tov GIKIUIKOO 050G 17
Ewéva 9: Bloovvleon tov moAvQavOMKOV EVOCEDV 18
Ewova 10:  Aopuxn opotdtnta TV 1I60QAaBOVAV LE TO 015TPOYOVA 24
Ewoéva 11:  Kipia otédio TG KapKIVOYEVETIKNG O1001KAGTOG 32
Ewoévo 12:  Avtidpacelg Fenton (2), Haber-Weiss (1-3) 39
Ewova 13: Alvodotég avtidpdoelg tng Amidikng vrepo&eidmong. 41
Ewova 14: Zymuotikn ovomapdotoon Tov ovidpdoemv tov KOplov eviOpov g

OVTIOEEIOMTIKNG AUVVOLG 43
Ewova 15 Xnpucég dopég tmv 500 pHopeav e yAouTadetovng 45
Ewoéva 16: Zymuotikn avorapdotacn Tov 0EE0mTIKOD GTPES 46
Ewova 17: Enueia ynAikng déopevong tov 10viov HeTaPatikdv HeTdAA®Y 610 Bactkd

avOpaKIKO OKEAETO T®V PAAPOVOELODV 55
Ewova 18: Avtdpdoelg mov katodvovtal and v 0&eddon g EavOivng 56
Ewéva 19:  Avudpdoeig aAinlenidpaong pag gawvolikng piCag (FL-O7) pe ty GSH 59
Eucéva 20:  Aviidpaoelg pag moAveatvoing pe ta 1ovro Cu”™ 61
Ewoéva 21:  Mnyaviopog dpdong g tonoicopepdong | 64
Ewova 22:  TIpdtumn KapmoAn YoAAKoy 0EE0G 81
Ewéva 23:  Xnuikf doun g évoong 1,1 dipavvr-2-mikpvivdpalvito (DPPH') kabaog

KoL TG oviypévng g pnopoeng 1,1-sipaivor-2-micpvivdpalivy (DPPH-H) 82
Ewova 24:  Xnuuer dopn kou evlopuer mapayoyh g pitag ABTS™ péow g dpdong

™G mePOEEddong 84
Ewoéva 25 Xnpwm dopn kar avaywyn tov NBT og dipoppaldvn 85
Ewova 26:  Awpopemocelg tov mAaciudioakod DNA 87
Ewoéva 27:  Avtidpoon potéivong tov HoO; and UV aktivoBoiia 89
Ewova 28:  Xnuum doun g évoong AAPH kot ot avtdpdoelg g Oepuikng g

didomaong kat Tov oynuaticuob Tav piidv ROO 91
Ewovo 29:  Avtidpdoelg g umieopvkiving (BLM) pe ta dvta oidnqpov kat to DNA, pe

TaLTOY POV TOPOy®YN EAEVOEPV pLladV 103
Ewova 30:  Xnpkn dopn g pmheopvkivng Az 104
Ewoéva 31:  Tlepopatikdg oxedlacproc yio Ty HEAETN TG EMIOPOAONG TV EKYVAICUATOV

otV avantuén TV kuttdpwv Hep2 110
Ewoéva 32:  Tlepopatikdg oxedlacroc yio Ty LEAETN TG EMIOPOAONG TV EKYVAICUATOV

0T0 GUOTNUO OVTIOEEWMTIKNG AULVOS TV KLTTapov Hep2 111
Ewoéva 33: ZymuoTikn oavomapdcTacn Tov oyopiopod tov otpopatog twv PBMCs

LETA TNV QLYOKEVTPNGT OMKOV TEPIPEPIKOV aiptartog e to Ficoll 114
Ewoéva 34: Zynuotikn ovomopdoTtost TOL  UNYovicpod dpdong tov  0EEBMTIKOD

napdyovta t-BOOH 116
Ewova 35: O&eidowon ™ GSH ce GSSG pe tavtoypovn petatpont) tov DTNB og 2-

vitpo-5-0g10fevioikd 0&0 123
Ewoéva 36:  Ilpoctatevtikn dpdon eKyLAGLATOV Yuyovl®dV amévavtt 6TV EXayOrevn

a6 pileg OH' mpdKInon povoriovev Opovcudtov oto DNA 141

XiX
Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



Ewova 37:

Ewovao 38:

Ewova 39:

Ewova 40:

Ewova 41:

[Tpootatevtiky dpdon exyvAGUATOV YuyovldV anévavil otnv enayouevn
and pileg ROO mpdrinomn povokiovev Opavcudtov oto DNA

ZHAMUOTIKY OVOTOPAGTACT TNG EMLOPACNG TOV EKYVMOUATOV Yoyxovlmv o
dpactikdtra tov eviopwv XO, CAT kot SOD

Enidpaon tov dpacTik®v voaTik®v ekyAMoHatov youyovlav otn dpdon
g Tomoicopepdong I

[IpootatevtiKy 0paon TV TOAVPUIVOMK®OV KAACUATOV TOV EKYVAIGLOTOG
tov guTov Lotus edulis anévavtt oty erayouevn and pitec ROO™ ko OH
TpdKANnoN povokAwvav Bpavcudtov oto DNA

AvVOooTOM] NG KOTOALTIKNG Opdong g tomoicopepdons I amd ta
TOAMQUVOMKG KAAGHOTO TOV EKYLAIoUATOV Tov eutav Vicia faba kat
Lotus edulis

XX

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58

145

150

151

164

174



KATAAOI'OX ITIINAKQN

IMivaxag 1:
IMivakog 2:
IMivaxag 3:
Hivaxaog 4:
IMivaxag 5:
Iivaxag 6:
Iivaxag 7:

IMivaxag 8:

IMivaxag 9:

Iivaxag 10:
IMivaxag 11:
IMivaxag 12:
IMivaxag 13:
IMivaxag 14:
IMivaxag 15:
Iivaxag 16:

Iivaxag 17:

MMivaxag 18:

MMivaxag 19:
IMivaxag 20:
MMivaxkag 21:
IMivaxag 22:

IMivaxag 23:

Iivaxag 24:

MMivaxag 25:

Ta&wounon kot ynMukég SoUES TV PAABOVOEId®V

XNUKEG OOUES TOV POIVOAKADV 0EEWMV

AVTI0pAGELS TOV KOTAADOLV T KLPLOTEPO OVTIOEEWMTIKA Evivpal
XapaKTnplopog TV 100GV TV Youxavlodv ard mov eEetdotnroy

PoyavOn g okoyévelag Leguminosae kot Tuqpato Tov LTV and To 0Toin
TPOEKLY AV T EKYVAIGLLOTOL

ZUVOMKO TOAVQOIVOMKO TEPIEYOUEVO TMOV VOOTIKOV Kol HEBUVOMKAOV
EKYLMOUATOV YuyovBmV e okoyévetlog Leguminosae

[kavot T TV pHeBavolkdV eKyLMSUATOV YoxavBmv va e£ovdetepdvouy
piCa DPPH’

[kovoTNTo TOV VIATIKOV EKYLAICUATOV YoxovOdv va eE0VOETEPOVOLY TN
piCa DPPH’

Ikovota Tov peBAVOAIK®OV EKYVAMOUATOV YouxavOdv va eE0VOETEPMVOLY
mv piloa ABTS™

[kovoTTo TOV VOATIKOV EKYLAICUATOV YoxavOdV vo eE0V0ETEPOVOLY TNV
pia ABTS™

ExyvAiopato yoyavldv mov mapovsiocay kavodtnta vo E0V0ETEPOVOLY TIG
piec O,

[Ipootatevtikn 0pacn TV EKYLACUATOV YoxovldVv GTnv emayouevy omd
pilec OH" mpoxinon povokiovev Opavopdtov oto DNA

[Ipootatevtikny 0pdacn TV EKYLACUATOV YoxovldVv GTnv emayouevy omd
pilec ROO™ mpoxinon povokiovev Opavopdtov oto DNA

Enwpdoeig tov pebavolik®dv ekyvMopdtov yoxovldv ot dpactikdTnTo
tov evibpmv XO, CAT kot SOD

Emdpdoelg tov voaTikdv EKYVMOUATOV Yoxavldy ot OpacTikOTNTO TOV
evlbpmv X0, CAT «ar SOD

Enidpaon voatikdv ekyvAiopudtov yoxavldv ot dpdon g Tonoicopuepiong
I

Enidopaon tov peBoavoAlkdv eKyvAMoUATOV VIEPYEIOV TUNUATOV TOV QLUTOV
Lathyrus laxiflorus subsp. laxiflorus, Vicia faba kot Lotus edulis otn dpdon
g Tomoicopepdong I

AvTIpeTOALOELYOVOG dpdon TV VOUTIKOV Kol HEBUVOMK®OV EKYLAGUATOV
VIEPYELDV TUNUATOV TOV YuxavOmV

KAdopata mov amopovodnkay amd to HeBovoAKd EKYLAICUOTO VTEPYEIWV
Tunudtev tov eutov Vicia faba kot Lotus edulis kot 1 obotaon tovg e
TOAVPOUIVOMKEC EVCELG

Xnuikry doun TV TOALQUIVOMK®OV EVAOCGE®V TOV TOLTOTOMONKAY oTO
KAAGpHato Tov amopoveodnkay amd to pebavollkd ekyLAIGLOTA TV QLTOV
Vicia faba xou Lotus edulis

Agdopéva pacpatov NMR tov evicewv 12 kot 13

Ikovoto TV ToALVQAVOMK®OV KAaoudtov vo eovdetepdvovv ) pila
DPPH’

[IpoctatevtiKn 6pdon TV TOAVPOUVOMK®OV KAAGHATOV GTNV EMAYOUEVT OO
pilec ROO™ ka1 OH’ npdxAnomn povoxkkwvav Opavoudtmv oto DNA
[Ipoctatevtiky dpdon TV KOBOPOV TOAVQOVOMK®DV EVAOCEDV OCTNV
enayduevn omd pilec ROO™ ka1 OH  tpdxinon povokkavev Opavoudtmv 6to
DNA

AVOGTOATIKY) 0pAoT TOV TOAVPOUIVOMK®V KAAGUAT®V GTN dPACTIKOTNTA TNG
X0
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IMivaxag 26:
IMivaxag 27:

IMivaxag 28:

IMivaxag 29:

IMivaxag 30:

IMivaxag 31:
IMivaxag 32:

IMivaxag 33:

TOmog avacToAg Kol KivnTikéG otafepég TS avAAVoNG TG OVACTOATIKNG
dpaong TV KaBopadv TOAVQUVOAIK®V EVOGEMV GTN dpacTikdtTTa TS XO
AVOALTIKG YPOONUOTO KIVITIKNG OVOADONG TNG OVOCTOATIKNG OpAong TV
KaBap®OV TOAVPAIVOAIKDV EVOGEDV

AVOooTOM] TG  KOTOALTIKNG Opaomg Mg Tomoicopepdong 1 tov
TOAVPOLVOMK®OV KAUGUAT®V TOV TPOEKLY OV Ao To. LeBavolKd ekyvAiouaTa
VIEPYEIOV TUNHATOV TV euTOV Vicia faba kot Lotus edulis
AvTipetaAla&lyovog  0paocn  TOV  TOAVQOWVOAKAOV — KAOCUAT®V OV
amopovadnkav amd o ekydAGe Tov eutov Lotus edulis

[Mocootd avactodng g petadra&rydovov dpdong g UmAeopvkivng amnd to
TOAVPOIVOMKA KAAGUATO TOV OmOpOvVOONKaY omd TO EKYOAIGLO TOL PUTOV
Lotus edulis

AVTI0EEOMTIKEG 1010TNTEG TOV VOOTIKAOV EKYVAGLATOV VIEPYELOV TUNUATOV
tov eutov Lathyrus laxiflorus subsp. laxiflorus ka1 Phaseolus vulgaris
dutikd exyvAiopota yoyavlmv, KAdopoto Kot KoBopEG TOAVPOIVOAMKES
EVAOOELG TTOL EEETACTNKAV GTNV TAPOVGO LEAETT

Ovopata TV KaBop®dV TOAVPOUIVOMK®OV EVOGEMY TOL TOVTOTOMONKAV CGTO
KAdopato Tov amopovadnkav amd to HeBavolikd eKYLVAIGLOTO TOV QLTOV
Vicia faba (kovkid) ko Lotus edulis (Adtoc)
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KATAAOTI'OX TPA®HMATQN

I'paonpa 1:
I'paonpa 2:
I'paonpa 3:
I'paonpa 4:
I'paonpa 5:
I'paonpa 6:
I'paonpa 7:
Ipaonpa 8:

Ipaonpa 9:

I'paonpa 10:

I'paonpa 11:

Ipaonpae 12:

I'paonpa 13:

I'paonpa 14:

I'paonpa 15:

I'paonpa 16:

I'paonpa 17:

I'paonpa 18:

I'paonpa 19:

A@opeTIKN KAVOTNTO EEOVOETEPMONG TOV VIOTIKOV KOl HEBUVOMKODV
EKYVMOUATOV YoyavOhy amévavtt otig pileg DPPH™ (A) koau ABTS™ (B)
ExyvMopota yoyavldv mov glyav v ikavotnto vo oAANAETIOpovV LE TIg
piCec Oy

Zvoyétion g dpdone tov ekyvAloudtov anévovtl otig pitec DPPH' kan
ABTS™

Avtipetadha&yovog dpdon tov peBAVOAIKOL eKYLAMGUOTOG VIEPYEIDV
TunudTev Tov eutov Lathyrus laxiflorus subsp. laxiflorus

Ikavomta TtV KAOOUAT®V — TOAVQPOWVOAMK®OV  KAOGUAT®V Vo
g&ovdetepdvouy ) piCa DPPH’

[Ipootatevtikny Opdon TV KOOUPOV TOAVPAIVOAIK®OV EVAOCEDV OTEVOVTL
otig pilec ROO’ (A) ka1 OH' (B)

Twég 1Cs  (ug/mL) g oavaotoAtikng opdong Tov  koabopdv
TOAVPUVOMK®OV EVOCEMV OTI 0paoTIKOTN T THG XO

AvTipuetaAlaEly6vog  dpdon TV TOAVQOIVOMKADV  KAOGUAT®V  TOV
amopovadnkav and o ekydAeua tov eutov Lotus edulis

Kvttapotolikr] dpdon tov ekyviopdtov tov eutov Lathyrus laxiflorus
subsp. laxiflorus kot Phaseolus vulgaris ota kdttopo Hep2

Enidpaon 100 ug/mL vdatikov ekyvAicpatog tov putov Lathyrus laxiflorus
subsp. laxiflorus petd and 2, 12 kot 24 h endaong otovg deikteg eKTipnong
0&eMTIKOV GTPEC

Enidpaon 100 ug/mL vdatikod ekyvAicpatog tov putov Lathyrus laxiflorus
subsp. laxiflorus petd amd 2, 12 ka1 24 h endoong oto deiktn MmTOIKNG
vrepoeidmong TBARS

Enidpaon 800 ug/mL vdatikov ekyvAiicpatog tov putov Phaseolus vulgaris
uetd amd 2, 12 ka1 24 h gndaong otovg dgikteg ekTipnong o&eldmTIKOD
OTPEG

Enidpaon 800 ug/mL vdatikov ekyvAicpatoc tov putod Phaseolus vulgaris
uetd amd 2, 12 ko1 24 h gndaong oto deiktn MmN vepoleidmong
TBARS

Kvttapotolikf] dpdon tov ekyviopdtov tov eutov Lathyrus laxiflorus
subsp. laxiflorus kot Phaseolus vulgaris ota kottopo PBMCs

Enmaymyn tov o&gdmtikod otpeg petd omd 2 h endoaong pe 80 uM t-BOOH
Enidpaon tov @uTIKOU €KYLAICUATOC LIEPYELOV TUNUATOV TOL QLTOV
Lathryrus laxiflorus subsp. laxiflorus oto cvotua g yAovtadeidvng Kot
omv TAC tov PBMCs vtd v enidpacm tov 0&edmTikoy mapdyovta
Enidpaon 1ov @uTtikoy ekyLAICUATOS VTEPYEW®V TUNUATOV TOL (QLTOV
Phaseolus vulgaris oto cvotnua g yrovtabeiovng kot otmv TAC tov
PBMCs vrtd v enidpacmn tov o&edmTikov mopdyovio

Kvtrapoto&ikdtra drapopetikmdv cvykevipooemv t-BOOH petd and 2 h
enmaong e to PBMCs

Avootol] ¢ emayduevng amd 1o t-BOOH «xvttapotoikdotntag oto
PBMCs amd ta vdotikd eKyLAMGLOTO LREPYELOV TUNUATOV TOV QUTOV
Lathyrus laxiflorus subsp. laxiflorus (A) kot Phaseolus vulgaris (B)
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SYNTOMOIPADIEX

AAPH  (2,2’-Azobis(2-amidinopropane hydrochloride))
ABTS (azino-bis-(3-ethyl-benzthiazoline-sulphonic acid))

ARE (Antioxidant Response Element)
ASE (Accelerated Solvent Extractor)

CAT (catalase)
CHD (Coronary Heart Disease)

DPPH (1,1-didhenyl-2-picrhydrazyl)

FC (Folin-Ciocalteau)

FCPC (Fast Centrifugal Partition
Chromatography)

G6PD (glucose-6-phosphate ehydrogenase)

GA (gallic acid)

GPx (glutathione peroxidase)

GR (gloutathione reductase)

GSH (redused form of glutathione)
GSSG  (oxidized form of glutathione)

HAT (Hydrogen Atom Transfer)
HRP horseradish peroxidase

NADPH B-Nicotinamide adenine di-nucleotide

phosphate, reduced form
NBT (Nitro Blue Tetrazolium)
NCI National Cancer Institute

PBMCs (Peripheral Blood Mononuclear Cells)

RBCL  (Red Blood Cell Lysate)
RNS (Reactive nitrogen species)
ROO’ (peroxyl radicals)

ROS (Reactive Oxygen Species)

RSC (Radical Scavenging Capacity)

SET (Single Electron Transfer)
SOD (superoxide dismutase)

TAC (Total Antioxidant Capacity)
TBARS (Thiobarbituric Reactive Substances)

t-BOOH (tert-butyl hydroperoxide)
TCA (Trichloracetic Acid)
Topol  (Topoisomerase I)

TPC (Total Polyphenol Content)

XO (xanthine oxidase)
H,0, (hydrogen peroxide)
0" (superoxide radicals)

OH’ (hydroxyl radicals)
TBA (2-thiobarbituric acid)

oTO(El0 AVTIOEEWDMTIKNG ATOKPIONG
OLOKEVT EMTAYVLVOUEVNG EKYVAIONG
Kotaidon

GTEQOVLAIN VOGOG

1,1 duparvvr-2-mokp1dpaldAlo

avtidpaotipio Folin-Ciocalteau
YPOLATOYPOPIC KOTAVOUNG LE PLYOKEVTIPNON

debdpoyovdaomn g 6-ewcEopikng YAvKOdng
YOAAKO 0ED

nepo&eddon g yAovtabeldvng
pedovktdon/avaymydon g yAoutadelovng
avnyuévn yAovtafeiovn

o&empévn yroutadeldvn

HEeTaPopd LOPOYOVOL

DOGPOPIKO VIKOTIVALUIVO-0OEVIVO-
OVOVKAEOTIOO

Aebvég tvotitovto Kapkivov
HLOVOKDTTOPO TEPUPEPIKOD ALOTOG
epLOpoKVLTTOPIKO atOALLAL
OPACTIKEG LOPPES alMdTOV

pilec mepo&vAiov

dpaCTIKEG LOPPEG 0EVYHVOL
AVTIOEEWOMTIKN KAVOTNTA
petapopd NAekTpoviov
VIEPOEEIOIKT OIoHOVTAOT

OAKN OVTIOEEOMTIKY IKOVOTNTO
ovGieg mov avTidpovV pe To BetoapPrrovpikcd
o&0

TPYA®POOEIKO 05D

tomoicopepaon I

GUVOMKO TOAVPALVOMKO TEPLEYOUEVO
o&elvdon g EavOiving

VePO&eido Tov VOPOYOVOL

pilec covmepoleldkov avidvtog

pileg vOpoEvAioy

2-0s10Baprrovpikd o&H
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1. YoyavOny

1.1. I'evika

Ta yoyavon avikovv oty owoyévelo, eutdv Leguminosae/Fabacae, mov amoteAet
opndoa dtkotvAndovev LTV Kot meptlaupdavel tepinov 700 yévn ko mepiocdtepa omd
18.000 &idn. H owoyéveln eutdv Leguminosae avikel o€ pion omd TIG HEYOAVTEPES
owoyéveleg  avBoOpov  QUTOV Kol TOEWVOUEITOL GE  TPELS VTOOIKOYEVELEG: 1N
Mimosoideae, tn Caesalpinioideae ka1 ™ Faboideae. Eivar cuvifwc povoety ourtd,
®ot0c0 1 (on toug pmopel va kpathioet uéyxpt ko tpia ypdviar (Kurlovich & Repyev,
1995).

Ddvovtar oyeddV 67 Gha Ta LEPT TOL KOGUOV KOl ATOTELOVV TOAD CTUOVTIKA QUTH
HE HEYAAO OIKOVOMIKO KOl OOTPOPIKO EVOLNPEPOV. XTO YuyovO KOTATAGGOVTOL TO
KOPTOJOTIKA (PUTE, TO OTTO10L KOAAEPYOVVTOL Y10l TNV TOPAY®OYT CTOP®Y N KAPTDOV TOV
npoopilovtar yo. avOpdmvn kotavilwon (6ompia) kot yioo {wotpoen. Q¢ dompio
yopoaktnpiCovior ot kopmol kol To oméppata  Odgopwv  yuyavldv, To omoia
KOTOVOADVOVTOL GE Odpopo oTad mpipavong. Extdg amd tovg Enpovg omdpovg
ONUOVTIKEG TOGOTNTEG YuYovODV KaTavoA®vovTal and Tov AvOpmmo vmd TN Hopen
YAopdv AoPov M omepudtov. To kvpldtepo oMo yoyovor elvalr ta @oacoia
(Phaseolus vulgaris L.), to pefibuo (Cicer arietinum L.), ot paxég (Lens culinaris), ta
kovkid (Vicia faba), o Aovmve (Lupinus spp.), To Aabovpt (pdfa) (Lathyrus sativus) kot
ta pmiéha (Pisum sativum L.) kaOd¢ eniong ko 1 coywo (Glycine max) (Vasilopoulou et
al., 2005; TTorakdota, 2005).

Axoun, ota yoyovon aviKovuy Kot YopdoTiKd @uTA, To 0Toio KAAAMEPYOUVTOL MG
KTNVOTPOPIKA QUTA Yo Topaymyr Enpod y0ptov Kot ordpov yio TV knvotpoeic. Ta
omovdMATEP. YLYavON TOL KAAALEPYOLVTOL YOl TOPOAY®YT ENPOV YOPTOV, GAAG Kot Yo
dAAeg xpnoelg eivar n undikn, o Pikog Kot Ta TPLPOAALA, EVO TO TLO CNLLOVTIKE YoyovOn|
TOL KOAMEPYOUVTOL YlO. TO GWOPO TOLG KOl YPNGLLOTOLOVVTOL GTN] GUVEXEWD OTNV
KTNvotpooia, eivor ta pmléAa, To KINMVOTPOPIKA KOLKLA, TO. AOVMIVOL Kol 1 ooyl
(Momokoota, 2005). Akdun, o yoyovdn KaAAEPYOLVTOL O KAAADTIGTIKA QUTA, Y10, TO
EAOOVYOL OTEPUATA TOLG OAAG KLPI®G Yoo TNV KOVOTNTO TOVG VA OECUELOVV TO

atpoopapikd dlwto (Marmaxkdorta, 2005; Kurlovich & Repyev, 1995).
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1.2. Mop@oloyika yapaxktypilotika Tov poyavlov
Ta yoyovOn €xovv ™ popen WKPOV TO®d®V Bduveov 1 akopd Kot dEVIP®V.
Q01660 1 LOPPOAOYi TOVG EIVAL YOPAKTNPIGTIKY KoL T SLKPIVEL b AAAEG OIKOYEVELEG

QULTOV.

1.2.1. BAaotoi, @OMa kat avin

Ot Braotol Pépovv JaKAUOMCELS Kot pmopel vo ival Agiot 1| Tpyymtol pe 6pba,
épmovca M avapprydpevn avantuén. Ot fAactol S1PEPouy oNUOVTIKA HETAED TV E10MV
®G TPOG TO UNKOG, TN OLAUETPO, TOV aplBud TV dokiadmcemV K.6. Ta guAAa Tovg eivon
oOvBeta kat o€ optopéva yévn Katadnyovv og élkeg (Ewova 1). Amotedodvton and tpia
N TEPLGGOTEPA PLAAAPLA TTOVL JLAPEPOVV GE VPN, YN, apBUd Kot péyebog avaroya pe
10 €i60¢ kot v mowkihia ([Torakdota, 2005).

Ta avOn tov yoxavBov givor yoyopopea, HE YOPOKINPIOTIK HOPPOAOYiD TOV
dpépet amd To. avOn dAlmv owoyeveldv. Eival eppoepoodtta, pe mévte mETaAa Kot kol
omuoves. Ta mTETaAo 0mOTEAOVVTIOL OO TO HEYOADTEPO TTOL €ival O TETAGOS, dVO OOl
petaEL Toug mov ovopdlovior mTépvyeg kKot Ovo dAAa evouéva PETAED TOVG TTOL
amotedovv v tpomido (Ewova 1). Eto eomtepikd g Tpdmidag Ppickovior déka
OTNUOVES, T®V oToimVv Ta vipato umopet va gival evopéva peta&d tovg oynpatitoviog
éva coAvVa oL TEPIPAALEL TOV VTTEPO N 0 £voig Vol elvar EAevBepog Kot 01 EVvEN EVOIEVOL

(Momokoota, 2005).

TETUGOC

TTEPUYES

tpomida

Ewova 1: Xapoaktnpiotikn Hopeoroyia TV gUAA®DV Kot TOV avOE®Y TV yoyavidv.
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1.2.2. Kapmoi xat oniopot

O kaprdc tav yoxavlov etvar dilofog pe dVo torydpata, To omoic GLVOLoVTIL U
Vo pagés. O LoPdc mowcikel oe oynua, ven, xpoua, pEyedog avaioyo pe to £idog Tov
yuyavBovs. Mmopel va givor KOMVOPIKOG, TETAATUGUEVOS, QUOAAMOOEWNG, €LOVG,
VEQPPOLOPPOC OPETaVOELONG 1 EAkoedNG. Kdbe AoPoOg 610 e6mTEPIKO TOV TTEPIEXEL EVaV N
TEPLOGOTEPOVS GOPOVG EVOLEVOLS e TO A0PO, drateTaypévoug oe ypappkny ogpd. O
omopog TV Yuxavlov omoteleitor omd to mepwdpmio kot to EuPpvo ([Momokdora,
2005).

1.2.3. PuCik0 ovotnpa

Kvpio yapakmnpiotikd tov yoyavlov givol 1o 1oyvpd macarl®des priikd cuoTnua
pe molvdpiBueg Sakiadmwoels. Toco ommv kvpla pila 660 Kol OTIC OLUKAAOMOELG
TAPOTNPOVVTOL EE0YKADGELS TOV ovopdlovtal @updtio ta onoio oynuatitovior omd ™
ovpflotiky dpdon tov alotofoktnpiov  Kuvpimg TV  yevov Rhizobium ko
Bradyrhizobium (ITarakdota, 2005). v Ewova 2 mapovoidlovrar pupdtio otig pileg
YOPAKTNPOTIKOV €00V yoyavldv. Ta alotoPaxtipia £€ovv TNV 1KOVOTNTA VO
JECUEVOVY ATHOGPALPIKO ALMTO KOl VO TO O0dId0VY GTO PUTA GE QUECH OLPOUOIDGIUN
popon. H 1ddmmta tov youyavimdv vo deGUedovy T0 0THOCQUPIKO AlwTo, To KobloTd
KOVAL VO 0VOTTTOGGOVTOL IKOVOTTOMTIKG GE €041 UE YAUNAN TeEPlEKTKOTNTA 08 Al®TO.
Axoun ovufailovv otovV EUTAOVTICHO TV &dapmv pe AloTto, omd TO Omoio
EMOPEAOVVTOL Ol EMOUEVEG KOAMEPYELEG. QQ0TOCO, M AETOLPYiL LOG OTOTELEGUATIKNG
ocupupioong petald tov ELTOL Kot TV al®TOdESUELTIK®OV PBaktnpiwv eivol Eva apketd
TOAMITAOKO QOLVOUEVO TTOV VPIOTOTOL ETOPACELS TOCO EVOOYEVEIC (Tpoep OUEVES ATO TO
euTo Ko T faktipia), 660 kat eEmyeveic (mpoepyduevec amd 10 Gueco mePPdilov Tmv

pilov) (MMamaxdota, 2005; Smil, 1997).

Doxn AaBovpL Kovkia

Ewova 2: dvpdtio og pileg yoyavlov.
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1.3. KaAliépyera ka1 katavalwoy

Ta yoyovon koAAiiepyodviar e TOAAES XDPES TOV KOGUOL OE UEYOADTEPEG 1| OF
kpotepeg extdoels. Ta dompla oe moyKOoUo eminedo KatalopuBdvouy HIKpEG oYETIKA
EKTACELG KO 01 KOPleg ywpeg mapaywyns tovg eivar ot H.ITA., o Kavaoddg, n Tovpxia, 1
Kiva ko n lomovia kor opiopéveg yopeg g Evponng. Xty Evponaikny Evoon ta
O0TPlo. KOAMEPYOUVTOL GE OONUOVIES EKTAGEIS YlO. TN OGMOLONOTNTO TOVG Kol TO
mAeovektTnuatd tovg (Zxwddg, 2007). Qot1660, N KOAMEPYELL Kol 1] KOTOAVIA®GT TOVG
oTIS Yopeg TS Mecoyeiov, kabotd ta dompla onuovTiKd Koppdtt g Mecoyslokng
dwatpoeng (Vasilopoulou et al., 2005; Simopoulos, 2001). Ocov agopd to. KTVoTpoPIKd
Yoxavon ot ToyKOGHo. KOAMEPYOVUEVES EKTAGELG &ivarl Tapo. TOAD pkpég (Zkladdg,
2007).

Ymv EAAMGOa, oe OTL agopd TV KOAMEPYEWL T®V OOTPi®mV, TO GOVOAO TNG
KaAAlepyoLHevNG éktaong avépyetal oe 150.000 otpéUpata mepimov, e péon Tapaymyn
tovg 29.000 tovoug, ek TV omoiwv To PacOA KOAOTTOVY T0 64% TMV EKTAGE®V Kol TO
73% 1t ovvolikng Tapoyoyns (Zkiaddg, 2007). Ta 66mpLo. 1oV KOTAVOADVOVTOL KUPIWE
omv EAMada eivor ta @acoia (Phaseolus vulgaris [kowd o@acola], Phaseolus
coccineus [pacola yiyavtec]), ot pakéc (Lens culinaris), to pmléia (Pisum sativum), 1
eaPoa (Lathyrus sativus, Lathyrus clymenum), ta pefibuo (Ciser arietinum) kot o Kovkid
(Vicia faba) (Ewova 3) (Vasilopoulou et al., 2005; ITorokmoto, 2005). H kaAliépyeia
tov eocoAav (Phaseolus vulgaris) cvvavidtor kvpiog otovg vopovg DAdpvag,
Kaotopidg kot Kapdrag, eved ta peBibuo (Ciser arietinum) otovg vopovg EvBorag,
Bowwtiog, ®Odtidag kot Kukhadwv. Ta kovkid (Vicia faba) kaAliepyovvtar kvpimg
otovg voplovg Hpaxdeiov kot Apkadioc, eved to Aabodpt (Lathyrus sativus) kot n @axn

(Lens culinaris) otovug vopovg Kopwvbiog kot Adpioag avtiotorya (Xxiaddg, 2007).

Ewova 3: Ta kuprotepa kotavarodpeva yoyavon otnv EALGSa.
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1.4. Zypaocia tov poyavlwv oty dr1atpoen ka1 TV vyeia

Ot meprocdtepeg £peuveg moOv £xovv yivel ywo T onuacio TV yoxavlmv o
datpoen, apopovv kuping to dompro. (Messina, 1999; Tharanathan & Mahadevamma,
2003). Ta dompia, Katéyovv Kupiopyn BEon ot dtaTpoen o€ OLo ToV KOGHO g€attiog TG
VYNANG TEPLEKTIKOTNTAC TOVG O TMPWTEIVEG KaOMDG kol o GAAo Opemtikd otoyeio
(Campos-Vega, 2010). Xe moAAEG TEPLOYEG TOV KOGHOL Ol TPWOTIEIVEC TOV OOTPImV
ATOTEAOVV T HOVAOIKY SLOTPOPIKY TNy TPMTEIVNG. 26TOCO GTIG OVUTTVYUEVES YDPEGS,
eEartiog g mAnBmpoag ayabov, ota TAaicto VIoBETONS VYIEWVOD TPOTTOV dATPOPTG, OL
TPOTEIVEG TOV  OCTPI®V  OVTITPOCMTEVOVY  GUUTANPOUOTIKY]  OlTPOPIKY]  TNYN
TPOTEIVOV, OC CNUAVTIKG AELTOVPYIKA dtatpo@ikd cvotatikd (Duranti & Gius, 1997). H
KATOvAA®on Tov Yyoyovldv omotedel kot TOAD onuaviikd Koppdtt g Mecsoyelokng
dtpoeng M omoio elval EVPEWMS YVOGTI Y10 TIG EVEPYETIKES TIG EMOPACELS GTNV VYELN Ko
aitepa oTIC KapdloyyelokES Tadnoelg Kat o€ d1apopeg nopeég kapkivov (Trichopoulou
et al., 2000; Simopoulos, 2001; Vechia, 2004).

To mo peleTnuévo YouyavBES Yo TIG EVEPYETIKEG TOV EMOPAGELG GTNV vYeia ivar M
ooy (Glycine max). Meléteg eiyov mopatnpfioel OTL 1 GLYVOTNTO TOL KOPKIVOL TOV
TPOGTATN KOl TOV HOGTOL NTOV UEYOADTEPT OTIC AVTIKES YDPeS amd OTL GE YDPEG NG
Aociag (Iamwvia, Kiva kin.) (Messina & Barnes, 1991; Coward et al., 1993; Messina et
al., 1994). Axoun petavaoteg and v Acio mov {ovv otig HILA. kot dtouthpnoav Tig
JTPOPIKEG TOVG oLVNOEIEG TAPOLGIOGOY  HKPATEPD TOGOCTH  EUEAVIONG  TMOV
OLYKEKPIUEVOV LOPPOV KOPKIVOL GE GUYKPION HE 0VTOLG Tov vioBétnoov to AvTikd
Tpomo dratponig (Shimizu et al., 1991). O Ttapatnpioelg amoddONKay 6TV KOTAVIA®GON
TPOIOVTOV GOYG OV AmOTEAEL TOAD OMNUAVTIKO KOUUATL TNG dotpoepns otnv Acia.
"Extote, TOAAEG eMONUOAOYIKEG HEAETEG £XOVV GLGYETICEL TNV KOTAVAA®GT TPOIOVTOV
oOYl0G ME HEIWUEVO, TOGOOTE EUPAVIONG KOPKIVOL TOL TPOCTATN KOl TOL HOGTOV
(Cederroth & Nef, 2009; Crozier et al., 2006; Humfrey, 1998), xobmng wo
Koapdsayyelokmv tabnoewv (Park et al., 2005; Humfrey, 1998). Akoun n kotavaimon
ooylg mapotnpnOnke OTL  xel  €veEPYETIKEG EMOPACES OTAL GULURTOUOTO  TNG
euunvonavong (Cassidy et al., 2006), otnv octeomdpwon (Messina, 1997), to daprtn
Ko TNV Toyvoapkio (Branca & Lorenzetti, 2005).

[evikdtepa, €kT0C amd TN 0Oy, EMONUOAOYIKES UEAETEG €XOVV GULOYETICEL TNV
KOTOVOAMON OOTPIOV LE EVEPYETIKEC EMOPACELS o€ ypdvieg mabnoelg (Leterme, 2002;
Kushi et al, 1999; Geil & Anderson, 1994). Méypt onjuepa nepiocdtepe and 60 peléteg

£XOVV GUOYETIGEL TNV KOTAVAAMOT] OGTPI®V UE EMOPACELS G SLAUPOPES LOPPES KAPKIVOL
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(Mathers, 2002; Rochfort & Panozzo, 2007). ITio cuykekpuéva 1 KatavaAmor| Toug £xet
ouvoebel Le petdpPéva TOGOGTH EUPAVIONG KOPKIVOL KUPIOES TOV TOYEMG EVIEPOV, TOL
TpooTdtn Kabdg Kot o€ pkpodTEPo Pabud tov pootod kol tov moykpéatog (Mathers,
2002; Campos-Vega, 2010). Akoun éxel mopatnpndei OTL SPOVV TPOCTUTEVLTIKG, ATEVAVTL
oe kapdwyyelokés Todnoelg (Anderson et al., 1999; Flight & Clifton, 2006; Bazzano et
al., 2001), oto dwfrtn ko v moyvoapkio (Venn & Mann, 2004; Bell & Sears, 2003;
Rizkalla et al.,, 2002). H xoatavdlmon oompiov HEIOVEL ONUAVTIKG To emimedol
YOANOTEPOANG OTOV 0pd TOL aipaTog Kot CLUPBdAAEL ot peiwon epedviong g
otepaviaiog vocov (CHD) ko dAlwv kapdiayyeiokdv madnocewmv (Flight & Clifton,
2006; Leterme, 2002; Anderson & Major, 2002; Duane, 1997). Axoun, ta 6omplo. £xovv
YOUNAO YAVKOALUIKO OEIKTY], OMOTEADVTOG GNUOVTIKT TNYN EVEPYELNS Y10 TOVG SN TIKOVG
(Venn & Mann, 2004; Leterme, 2002; Rizkalla et al., 2002).

Ot gouepyeTikég 1010TNTEG TOV YuxavOOV amodidovtal 6To TEPLEXOUEVO CLGTOTIKA
tovg. Ta tehevtaia ypovia TO EPELYNTIKO EVOLAPEPOV EXEL OTPAPEL EKTOC amd T KOHPLoL
STPOPIKA TOVG GLGTATIKA KO OTIS TEPLEYOLEVES GE ALTA PLTOYNLUKEG OVGIES O1 OToieg
Bewpeitar O6TL glvar o1 KVOPlEG VIEVOVLVES EVAOCELS Y10 TIG EVEPYETIKEG WOOTNTEG TMOV

yuyavBav (Rochfort & Panozzo, 2007).

1.5. Kopia d1atpo@ika ovotatika tov poyavlov

[Mapd ™v peydin moikiAioo Kot TNV €TEPOYEVELD TOV VLIAPYEL GTN YNUKN TOVG
ovoTOoN TO YuxavOn oamotelovv, OM®G TPOOVOEPEPONKE, TOAD ONUOVTIKA TNYN|
TPOTEIVOV Kot eLTIKOV wvov (Duranti & Gius, 1997; Campos-Vega, 2010; Messina,
1999). Axoun, £€ovv HeYOAN TEPLEKTIKOTNTO G GUVAO, YOUNAN TEPLEKTIKOTNTO OE
Mropd o0& Kot ammoTEAOVV GNUOVTIKY] YN QOoAkoD 0EE0G, voaTavOpdkmy, Prrapvoy
Kot yvootoyeiov omwg 1o Ca, Se, Fe, K, Mg, kat Zn (Mathers, 2002; Campos-Vega,
2010; Anderson et al., 1999; Messina, 1999).

H neplektikommta tov ondpov tov yoxavldv o€ mpoteiveg, o1 omoieg
OoLGGMPELOVTOL KATH TNV ovamtuén tovg, vmepPaiver to 20%. H onuoviiky tovg
TMEPLEKTIKOTNTO, O TPMOTEIVEC EMEKTEIVETAL KOU OTOVG PAACTOVE Kol TO QUAAN. XTOl
eoacoMa Kot ota pmiléla ot mpoteiveg amotedovy to 20% tov Enpol Tovg Papovg evd
ota Aovmva Kot T ooya gtévouvy to 38-40% (Guéguen & Cerletti, 1994). Ta tekevtaia
YPOVIOL Ol OLATPOPIKEG TTPMTEIVEC £YOLV KEVIPIGEL TO €VOLAPEPOV, MG ML KATNYOopio
Blopopiov pe éupecec M dueceg Proloyikéc emopdoelg otov opyoviopd. Ot mpwteiveg

TV oompimv £rovv onuavtikny datpoeikn atla eEoutiog Tov apvo&émv tove. Tlapott
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OAEG 01 TPOTEIVEG TOV OCTPIMV EXOVV GYETIKA YOUNAT TEPIEKTIKOTNTA GE AUVOEEN TTOV
mepLEYovy Belo KoL G€ TPLTTOPAVT, 1| TEPIEKTIKOTNTA TOLS GTO AUtvOED Avaivn lvar ToAD
ueyoldtepn o oyéon e GALovg £dddIovg omdpovg (dnuntpraxd) (Duranti, 2006). Ot
JTPOPIKES TPOTEIVES OEV AMOTEAOVV HOVO TNYY QOUIKMY KOl AEITOVPYIKMV CGTOLXEIMV
HEC® TOV opvoEE®mV TOLG OALG UTopohV Vo £xovv Kot Ot 101eg PloAoyikés emdpdoelg
ATOTEADVTOG TPOSPOUOVG PlodpacTik®dy menTdinv ue moikileg 1d10tnteg (Duranti, 2006;
Duranti & Gius, 1997).

Axoun, ot QUTIKEG tveg amotelohv ONUOVTIKO GTOXEIO Y10 TIC TPOGTOTEVTIKEG
00T TEC TOV YuXavO®OV omEVAVTL GTOV KaPKIvo Kupimg TOL Toy£0G EVTEPOL, TOL LAGTOV
KOl TOV Toykpéntog Kabmg kat ywo ) otepoviaioa voco (Kushi et al, 1999). Axoun,
noilovv onUavTiKd pOAO GTNV OVTIUETOTION TNG ToyLoapKiog Kabds cupfdiiovy otnv
amdiewn, Papovg (Slavin, 2005). Ta domplo kot yeEVIKOTEPO TO YoyavOn €KTOG TMV
TOPATAVE OPENTIKOV CLOTOTIKOV OTOTEAOVV KOl ONUOVTIKY] 7Tyn Plodpoactikav,

QLTOYN UKDV EVOGEMV.

2. B1o6paotikég pUTOYHHIKES EVWOELS oTa poxavOy

2.1. T'svika

O 0pog PlodpacTiKES QUTOYNUIKEG EVMGELS OVOQEPETOL GE OLGIEG PULTIKNG
TPoéAeLoNG OV PpioKoviotl 6To TPOPULO Kot £X0VV OIOTNTES TOV TOLG TPOGOIdoVY TNV
KOVOTNTO, Vo, 3pOLV TPooTateLTikd og ypovieg madnoeic (Bidlack et al., 2000; Meskin et
al., 2002). Emdnuioloyikég HEAETEG £XOVV GULOYETIOEL TNV KOTOVAA®GON @POVTOV Kol
AOYOVIKADV e EVEPYETIKES EMOPACELS GE YpOVIES TABNOELS, Ol 0Toleg £xouV amodobel 6Tig
nepleyoueveg putoynuikés evooelg (Kris-Etherton et al., 2002; Valko et al., 2007). Ot
TOAQOIVOMKEG EVAOOELS ATOTEAOVV TIC KUPLOTEPES PLOdPAOTIKEG/ PUTOYNUIKES EVHDGELG
TOV TPoPinmV Ko eivan ekeiveg o1 omoieg £xovv pedetn el ektevéotepa Yo T1G PLoAoYIKEg
ToVG 1010t TEg (Bidlack et al., 2000; Meskin et al., 2002).

Onwg mpoavagépbnke kot 1 KotavdAwon youxavldv £€xel GLCYETIOTEL e
evepYETIKEG emdphoelg og ypovieg mabnoelg (Leterme, 2002; Kushi et al, 1999). IMapd
™V oAV oNUOVTIKY dttpoeikn a&ia Tov youyovldv o aplBpdg Twv TANPOPOPIOY TOV
APOPOVV TNV TEPIEKTIKOTNTE TOVG € PlodPUCTIKEG/ PLTOYNIKES EVOOELS, [e eEQIPEST TN
ooy, givar oyetikd pukpog (Crozier et al., 2009; Campos-Vega, 2010). Xta yoyavOn kot
1010iTEPO GTOVG GTTOPOLG KO TOLG KAPTOVS TOVG, EEALTIOG TNG CNUOGINS TV SLOTPOPIKMDY
TOVG EMOPAGE®V, £XOVV TAVTOTOMOEL TOALEG TOAVPAIVOAIKEG EVAGEIS KOOMDS KOl KATO101

avtdlorpoeikoi Tapayovieg (Campos-Vega, 2010; Champ, 2002; Kalogeropoulos et al.,
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2010). T6o0 67TIG TOAPAVOMKES EVAOOELS OGO Kol GTOVG OVTIOLTPOPIKOVS TOPAYOVTES
mov Ppiokovror ota  yoxavOn €yxovv  amodobel ONUOVTIKEG OVTIKOPKIVIKEG Kol
Kapdlompootatevtikég 110t teg (Champ, 2002; Rochfort & Panozzo, 2007). Qotdco
e€outiog TG LEYAANG TOIKIALNG Kol ETEPOYEVELNG TOV YLYOVODV, Ol TEPICCOTEPES EPEVVES
dtvouv épeacn oy TaVTOmoiNnon Kol OTOHOVMOT] oVTOV Hopimv Kot Ol TOGO GTIC
Bloroyikég Tovg 1010TNTEC. AKOUN, N TOALTAOKOTNTA TOV OGOEVELDY, 1| GLVEPYIKT OpACN
TOV CLOTATIKOV 7oV Ppickovtal ot Yyuyxavor, kobiotd amopoaitntn TV TEPUTEP®
HEAETN TOV UNYOVIGUOV TOV PLOAOYIKOV 1010THTOV TOV ETWEPOLS PlOdPOCTIKOV

QLTOYN KDV EVOCEDV TOV YOYavOmV.

2.2. IlIoAv@parvolikég evwoeig

Ot moAv@ovoreg eivor pio TOADTAOKN OUAd0 EVOGE®MY TOV PPIoKETOL GE TOALA
PO TG Kadnpepving oatpoenc. 'Exovv avayvopiotel og tdpa yilddeg tétotmv
EVOCEMY GTO OVAOTEPU PLTE, Kol Waitepa oe 0o eutd. Ta tedevtaio ypdvia Eva
TOAD LEYAAO €DPOG EPELVAOV AGYOAEITAL [UE TNV TAVTOTOINGT TOAVPOUVOMK®DV EVAOGEDV
o€ TPOQUa Kot Tokida otk mapdywya (Manach et al., 2004; Crozier et al., 2006). Ot
TOAMVQUIVOLEG  €lval OELTEPOYEVI] TPOTOVTIO TOV UETAPOMGCHOV TV QULTOV, €lval
VIEVOVLVES Y10 TO POTEWVO YPOUA TOV EPOVTOV Kol TOV AUYOVIKOV Kol oyetilovton pe
TOUG UNYOVIGUOVG OVTIGTOONG TOV QLTOV OTEVOVTL GTNV VIEPLOON oKTIVOPOAld, TIg
nepPOALOVTIKEG TIEGELS Kot TV TTpocPoin amd taboyova (Manach et al., 2004; Vermeris
& Nicholson, 2006; Crozier et al., 2006). Idwaitepa o1 SLOTPOPIKEG TOAVPAVOAKES
EVOOELS £XOVV TPOGEAKVGEL TO EVOLAPEPOV Yol TIC TOIKIAES Ploloyés Toug 1O10TNTESG

KaODG amoTeAOVV TIC KUPLOTEPES PLOSPACTIKEG, PLTOYNUKES EVDGELS TV TPOPILW®V.

2.2.1. Xnpuikn 6opn xat ta§ivopnon)

Ot ToAVQUIVOMKEG evdoElg TASIVOHOUVTOL HE TOIKIAOVG TPOTOLS, MG TPOG TNV
TPOEAEVOT), TIG WOIOTNTEG | OG TPOG TN YNMIKN TOLG dopr]. Mo TOALPAIVOAIKT évmon
amotedeital omd TOLVAGyoTOV évov  apopatikd  (Bevloikd) OSakTOAI0 Kol pion 1
TEPLOCOTEPEG VOPOEVAIKEG OUAOEG GUVIESEUEVES LUE TOVG AVOPAKES TV dOKTLAIWV. TNV
@VOT AmOVIOVTOL KUPIg pe TV popen YAvKo{itdv mopd ce eAevbepn pHopeN HE TO
OOKYOPO TOL GLUUETEXEL Vo €tvar YALKOLN, yYoAakTtoln, EuAOLN, poapvoln, apafvoln
KaBmg kor GAla cdkyopa. Q¢ TPog TV SIAVTOTNTA TOVE TOPOLGLALOVV ETEPOYEVEL
YTl HePIKES amd TIC EVOGELS €ivat SoAvTéG HOVO G opyavikoDs dlaAVTeS, GAAeS etvat

VOATOONAVTEG, VD GALES elvan 1oyvpa adtdAivta toopepn (Vermeris & Nicholson, 2006).
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Mg Baon v ymukn tovg dour, tagvopovviol e Katnyopieg avdioya pe TOV
aplud TOV OPOUOTIKOV J0KTUAM®MV Tov (épovV KaBMG Kot To OOMK(O OTOlYElD TOL
oLVOEOVY TOVG OaKTLAIOVG peToED Tovg. Ot Vo Pacwés katnyopieg oTlg omoies
tagwvopovvion eivar ta @Aafovosdn kot to pun eAafovoedn. Ta un @Aafovosion
yopilovtar ota @avolkad o&éa, ta. otAPévia ko Tig Aryvaveg (Vermeris & Nicholson,
2006; Crozier et al., 2006).

Dlrafovocion

Ta eAaPOVOELdT) GLVIGTOVV TNV TO GNUOVTIKT KOl KAADTEPA LEAETNUEVT KaTnyopia
moAlvpavoMk®v evooewv. [lepiocotepeg amd 5000 evaoelg €xovv tovtomombel oe
nokideg putikég Tyés. O Pacucodg avOpakikds okeAeTdS TV PAAPOVOEW®V amoTeAeiTon
and 15 dropa dvBpaxa oe pa StdTaén pe 600 OPOUATIKOVG OAKTVAIOVG TOL GLVILOVTOL
ue éva avBpakikod Topovikd daktoAlo (C6-C3-C6). O Paoikog avOpakikog oKeEAETOC TV
elapovoedmv (Ewova 4) pmopei va éxel moAvdapiBpovg vrokataotateg (Andersen &
Markham, 2006). Ot vdpo&uhikéc opddeg Ppiokoviar cuvibmg ot Béoeg 5, 7, 47
(Ewova 4), yopic ovtd vo onpaivel 0t dev pmopodv vo Bpebovv kot oe dAreg Oéoeic. Ta
eAafovoedn yowpilovior oe 6 vmokatnyopies T1g Aafovores, PAafavorec, EAaPOVES,
ehoPavoves, 1ooeAafoveg kot ovBokvavidiveg (ITivaxag 1) (Manach et al. 2004;
Andersen & Markham, 2006).

Ta mepiocdtepa pAafovoedn Pplokoviar otnv @OoN KLpiwg HE TV HOPON
yAvkolitwv. Ta caxyopa givor cuvnBwg cuvoedepéva pe Tic VOPOELAIKES ORAdES OV
Bpiokoviar otov A JokTOMO NG SouNS TV EAAPOVOEWDV, MCTOGO 7O GLYVE TO
obiyopo gtvor cuvdgpévo pe TV VIPOELAKT] opdda Tov dvBpaka mov PpickeTor TNV
Béom 3 ¢ yéevpag tov Tupavikod daktvAiov (Ewova 4). Avaloya pe 10 GaKYapO TOV

CUUUETEYEL O10UPOPOTOLOVVTAL Kait 01 1010TNTEG Tovg (Andersen & Markham, 2006).

Ewova 4: Baoikog avOpakikdg oKeEAETOS TNG YMNUUKNG OOUNG TOV AXBOVOEIO®V.
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Iivaxog 1: Ta&vounon Kot ynukéc SoUES TV EAALOVOEDDV
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Dlofovoleg

Ot pAaPovoreg amoTeEAOVV TO O YOpaKTNPIoUEVE Kot dpBova  @Aafovoeldn mov
vapyovv ota TPoPa. Ot Mo YapoKTNPoTIKES QAaPovOreg eivar M kepKeTivn, M
KoupumepoAn ko n popiketivy (IMivaxog 1). Xvvpbwog Ppickoviol 6 YAVKOGLAIOUEVN
popo1| g O-yAvkosiola, ta oroio suvnBm¢ eivan cuvoedepéva e TNV VEPoELAMKN opdda
ot 0éom 3 ¢ Yépupog Tov Tupoavikod daktvdiov (daktvilog C) (Ewodva 4). Qotdco ta
obicyopo pmopel va givor ocuvoedepéva otic vOpoEvAikég opnddes otig Béoelg 5, 7, 47, 37
Kot 5” otov Pacikd avOpakiko okeretd (Euwova 4) (Crozier et al., 2006). Zvcowpevovrol
KUPImG 6ToVG EEMTEPIKOVG PLTIKOVS 10T0V¢ (emdepuida Kot OAAE), Yioti | frocvvOeon
Tovg emdyeton and to ¢ (Manach et al., 2004).
Drafovoles

Ot prloPavoreg amoTeAOVV TNV MO TOAVTAOKT OpAdA TV EAAPOVOEWDDV Kol
VIAPYOLV gite G povopepn (m.y. xateyivn, emkateyivn) (IMivakag 1) eite wg molvuepn,
T1¢ mpoavBokvavidiveg (Crozier et al., 2006). Q¢ povouepn oe avtifeon pe to veOLOUTO
erlafovoedn dev vITapyovv Mg YAvKoovAwuéveg popeég (Manach et al., 2004). Axoun
dev €yovv emimedn otepeoyMKy dopr| Om®G Ta vIOAOWTO PAaPovoedn, pe Tov B
APOUOTIKO OOKTOAL0 va PpiokeTon o€ SOPOPETIKO EMIMEdO amd TOLG dVO VLIOAOITOVG
(Crozier et al., 2006). Ot Tpoavbokvavidiveg ovoudlovtal Kol GUUTVKVOUEVES TOVVIVES
OV €lvol oL €TEPOYEVIG MG TPOG TNV YMUIKY] OOUn Kot To poplakd Papog opdda
EVOOEMV, TOV amoteAeital amd dyuepn, olyouepy), moAvpuepn piog eAaPav-3-0Ang, Ommg
N kateyivn. Ta povopepr| cuvdéovtat HETAED TOVS LE OEGLOVG avapecsa otov avOpaka C4
kot C8 (M C6) twv evdoewv. Ovopdlovror mpoavBokvovidives yioti KatepyalOUeve e
woyvpd o&éa voporvovtal ce avlokvavidivec. O akpiPrg UNYOVIGHOS TOAVUEPIGUOV dgV
elvar TP kaTOvONTOG, MOTEVETOL OUMG OTL TPOYUOTOTOEITOL ©¢ 0oVTOUAT
ovumvkvmon (Crozier et al., 2006; Manach et al., 2004).
Dlofoves

Ot pAaPdveg Egovv mapdpoto YUKy doun pe Tic AOPOVOAES Kot SlopEPOVY GTNV
amovcio VOPOELAIKN G opadas otov C3 Tov Pacikod avOpakkoh ckeAETOD TG dOUNG TOV
ehopovoedmv (Ewova 4, TTivakag 1). Ot kupidtepeg prafoveg mov  evromiloviol ot
@POLTA KO TaL Aoyavikd gival yAvkooidia tng Aovteorivig kot ¢ amryevivng (TTivakog
1). O meprocdtepec prafoveg vrdpyovy wg 7-O-yAvkosidia. Qo1060, 01 VIPOELAOUASES
propovv v, pebvimBoldv 1 vor aAKkvAmBoUV €KTOC A TN GUVOEST] TOVG HE CAKY 0P
(Crozier et al., 2006). Ot moAlvpebo&vMmpéveg Hopeég TV EAaBovVOV gival and T o
Vopogofa prafovoeidr (Manach et al., 2004).
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Dlofavoves

Ot phafovoveg yapoaknpilovtor amd TNV omovsiot Tov SUTAOD OEGLOV OVAULECO
otoug C2-C3 ot yépupa tov mupavikov daktvdiov (IMivakag 1). H ynukn dopn tovg
EMTPENEL TNV GVVOEGT T®V VOPOELAOUAS®V pe cakyopa kot peBviopddeg (Crozier et al.,
2006). ZuvnBwg eivor yAvkoovMmpéveg e éva dicakyapioto otn Béon 7 (Manach et al.,
2004).

looplofioves

2115 wopraPoveg, oe avtiBeon pe to veoOAouTo PAAPOVOELON GTNV YNUIKH TOVG
doun o devTEPOG ap®UOTIKOS dokTtOAMOG (B-daktdAoc) eivar cvvdedepévog pe tov C3
nopd otov C2 tov Pacikod avBpakikoh okeletov (Ewova 4) (Crozier et al., 2006). Ot
1wopAaPoveg Ppiokoviar GyedOV OMOKAEIGTIKA GTO YuyovOr kot Kupiowg ot 6oy, M
omoio.  omotelel onupavtiky mnyn  vietleivng ko yevioteivng  ([ivaxkog  1).
Xapaktnpilovtalr ®wg QUTO0IoTPoyOVe KaODS Topovstdlovy JOUIKES OLOLOTNTEG LE TO.
016TPOYOVA, £XOVTOG TNV KOVOTNTA VO OEGUEDOVTOL GTOVG VITOOOYEIS TV 01GTPOYOVOV.
AwBétouv vopoLvropddeg otig Béoelg 7 kot 4 oe avdAoyn SlopOPP®ON HE OVTEG TOV

nepEyovral oty owotpadiodn (Ewdva 5), mapovctdloviog Wyevdo-opuovIKES O1OTNTEG

(Manach et al., 2004).
HO O (o
l

I'evioT€ivn

HO HO O
|

Ootpadroin a Q
OH

Nretleivy

Ewova 5: Xnpuég dopég g 016Tpadioing kot 0o 160PAaOVOEdDV.

AvBorvovidiveg

Ot avBokvavidives amoterohv TNV U YAVKOGLAMMUEVT] LOPOT TOV avOOKLAVIVOV.
H mo ovvnbwopévn oavBokvavidivy egivar 1 kvavidivy (ITivakag 1). Emewdn ot
avBoxvavidiveg amovsio Tov cakydpov givor aotab Hopla, Ol TOAVPUIVOAEG OVTEG
Bpiokovtatl 6Ty YAVKOGLA®UEVT TOVS HOPPT. ZTaBEPOTOIOVVTOL HEG® YAVKOGVAI®MONG
ot 0éon 3, eotepomoinong pe 01dpopa opyavikd Kot ovolMkd o&fa Kabmg kol HEC®

ovvoeoNG e GAAL PAafovoeldn. AviKouv oTo XPOUHOPOpa PAaPOVOELdN Kal Bpickovtal
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o0& OLAQOPEG YNMKEG LOPPES EYYPMUES Kat aypmues avdioyo pe to pH (Manach et al.,
2004).

Mn Dlafovocion
doavolixa oééa

Ta @oawvolikd oféa eivar amiovotepa otn Oopn amd to EAOPOVOEWN Kot
amotehovvtal  amd  évav  apopotikd, Pevloikd  daktvAro.  Atakpivovior  ota
vopoéuPevioika (C6-Cl) kar ota vopoéukvvvapukd o&éo (C6-C3) to omoio eivor
napbyomya tov Pevioikov kot Tov Kivvoutkob o&Emg avtiotoryo (ITivakag 2). And ta mo
yopaxtnpotikd voposvPevioikd o&fa eivorl 1O YOAAMKO, TO TPOTOKATEXOIKO KOl TO
eAyIKO 0ED, evd amd ta LOpoLLKIVVALIKA 0EEa fvor TO KOPETKO KOl TO PEPOLAKO 0&ED
(ITivaxog 2) (Crozier et al., 2006; Manach et al., 2004).

Ta kOpla mapdywyo twv VOPOELPEVIOTKAOV 0EEMV Kot 1d1a{TEPA TOV YOAAIKOD KO
TOL eAAOYIKOD 0&EOC, amOTEAOVV 01 VOPOALOUEVEG TOVViveG. Ot VOPOAVOUEVES TOVVIVEG
etvar pio etepoyevilg opdd0. TOAVUEPDY EVAOCEMY, TOL TEPLEYOLV £VO, GOKYOPO KOl
doBova popra vopo&uPevioikdv o&émv, kupimg Tov YaAikoD o&éoc. To cdkyapo gival
ocuvNBmg M YAvkOn. Ot vOpoAVLOUEVES TaVVIVEG ival HIKPOTEPO LOPLOL GE GYECT UE TIC
CUUTVKVOUEVES Tavviveg (mpoavBokvavidivec) kot oe 0&veg cuvOfkeg daywpilovtan
ToAD €0KkoAa o€ odiyapo Kot eawvolikd o&éa. Ta mapdywyo tov vdpo&uPevioikdv
oféwv dev Pplokoviar o oNUAVTIKEG TOGOTNTEG e €0de Qutd. Avtifeta to
mopdywyo TV VOPOELKIVVOLIK®VY 0EEmV, Bpiokovial oe TOALL TpdQLa gite eAehBepa,
gite gotepomomuéva pe odxyapa, opyovikd oféa 1 didpopec arkooreg (Manach et al.,

2004).

IMivakag 2: Xnuikég SoUEG TOV QUIVOAK®OV 0EEWMV

Yopo&vPevioika oéa YopoEvkivvopikd oEéa
Ry Ry
O]
R2<;>_</0H R2‘©—\\_Z(O
Rs OH
T'arixo Iportokateyoiko Kovpopwké Kageiko depovrko
(<)) (=) (114)) (=) (=)

R1 OH OH R1 OH OH OCHjs
R, OH OH R, - OH OH
Rs OH H
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Aryvaveg

Ot Myvéveg givor dtpatvolikég evoaoelg mov meptEyovy pio 2,3-01evivAfovtavio
doun, N omoio. oynuotiCeTor amd dpepopd dvo poplwv Kvvopkod o&éoc (Webb &
McCullough, 2005). Ot Aryvaveg eivor cvvBwg cuvdedepéveg e oakyapo. Ot KOpieg
QULTIKEG Alyvlveg €lval 1 GEKOIGOAUPIGIPESIVOAN KOl 1) HUOTOLPECIVOAY, Ol OTOIES
petofoAilovtor amd TNV EVIEPIKN KPOYA®PIdN OTIC Alyvaveg TV ONAOCSTIKOV
eVTEPOOIOAN kat gvtepoloktovn ovtiotoya (Ewdva 6). KOpio mnyn tovg sivar o
AMvapOGTOPOG, MGTOGO LILAPYOLV KOl 6T Yuyavor|, To dnuNTploKd, T EPOLTA Kol To

Aoyavikd (Manach et al., 2004).

MeO MeO
O OH O 5 HO oy HO
HO OH HO O OH O 0
(@]
O
OMe OMe O Q

OH OH OH OH

Y.EKOTC0LUPLOLPEGIVOAN Martepoivoin Evtepodroin Evteporoxtovn

Ewova 6: Xnukég dopég g 0eK0ICOANPIGIPEGIVOANG KAl TNG LATOPEGIVOANG KOl TOV
AVTIGTOY(®V AlyVOVOV TOV INAOGTIKOV.

2Tiifévia

Ta otAfévia  avikovv omnv  Katnyopio TV EVAOCE®V TOL  ovopalovtot
eutoaieliveg, ol omoleg eivar ovoieg mov mapdyovior oto ELTA KATA TNV OldPKELL
neptParloviikov otpeg. H Pacikn toug ymukn doun amotedeitonr omd dV0 opmOUATIKOVG
daKTLAiovg Tov cuvvdovtot pe pia yépupa peBvieviov. Amd T TO PEAETNUEVO KoL TTLO
YOPAKTNPOTIKG OoTIABéVio mov Ppiokovtol kupiowg oto oTaPOA &ivor m  trans-
peoPepatpoin (Ewova 7). Ta otidPévia dapépovv og mpog tnv BEon Kot Tov aplfud tmv
VOPOELAIKAOV OUAO®V TTOV EIVOL GUVOEIEUEVES LE TOVG OPOUATIKOVS SOKTUAIOVG, MG TPOG
Tov Bobud katd Tov omoio ot OpAdeS aVTEG GLVOEOVTAL e GAKYOPM, LEBVLAOULAOES KOt
peBo&uiopndades. AlpEépovy aKOUN KOl OC TPOG TN GTEPEOYNMUIKT] TOVS SIUUOPPHOOT) GTO
YOPO KOU OC TPOG TNV IKAVOTNTA TOLG VO GLUUETEXOVV GE AVIWOPAGELS YO TOV

oynuotiond tolvpepav (Crozier et al., 2006; Manach et al., 2004).
OH
HO O N O

OH

Ewova 7: Xnuikn dopun g trans-pecfepatpoing.
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2.2.2. BlooovOe0o1 TV MIOAD@ALVOMK®V EVOOEDV

O1 QUTIKES TOAVPUVOAIKEG EVADGELS EIVOL 0L ETEPOYEVIS OULAON EVAOGEMV Ol OTOTEG
BroovvtiBevtar pe apketd dapopetikég mopeieg. H ProcuvBeon tov moALQAIVOAIK®OV
EVDOEMV YIVETOL HECH TOV LOVOTOTION TOV GIKLUIKOD kal Tov paAovikov o&éog (Crozier
et al., 2006). To povomdtt Tov oKYKOL 0&E0G cvuuetéyel otn Proocvvleon TV
TEPICCOTEPMV TOAVPALVOAIKDV EVOGEMV KOOMG TPounBeDEL TOV ApOUATIKO dOKTOALO Yiol
TO GYNUOATICUO TOV OPOUATIKOV OUIVOEEDV TNG GAIVOAOANVIVIG, TNG TVPOGIVIG KoL TNG
TPLITOPAVNG ad T OO0 TPOKVTTOVY 01 TOAVPAVOLES. Ta vépo&ukivvapukd o&éa (C6-
C3) kot T praPovoeidn (C6-C3-C6) mapdyovral omd thv @arvorolavivn.

To mpdTO oTAd Yo TV ProcHvBecn Tovg mPoVTOBETEL TO CTYNUATICUO TNG
QOVOAAOVIVIIG OO TO POVUAOTTVPOCTUPIAKS KOl TN LETATPOTY| TNG O€ KIVVOUIKO 0&0
Héo® tov povomatiov Tov oikipkov oféog (Ewova 8) (Soleas et al.,, 1997). Xty
OUVEXELNL TOL VOPOELKIVVOLIKA 0&Ea KOt To AABOVOELDT TOPAYOVTOL LEGM TOV YEVIKOV
LOVOTTATION Y10 TO, (POLVOAOTPOTOVOELDN KO TOV €101KOV LOVOTATION Y1 ToL GAOBOVOEON
avtiotorya (Ewdva 9) (Crozier et al., 2006; Sakihama et al., 2002). Zvvortikd yio T
Brocvvieon tov eAafovoelddv coppetéyovv dvo Procvvletikd povordtio (Ewova 9). O
APOUOTIKOS OaKTUAOG B kat n yépupa Tov mupavikoh SaKTLAIOL TPoEPYOVTIOL OO TNV
QOVLAOAOVIVI] HEGM TOL HOVOTOTION GIKYKOD 0&E0C EVED O OPOUOTIKOC d0KTOMOG A
npoépyetat amd 1o povomdtt Tov porovikov o&edc (Crozier et al., 2006). Ta otiABévia
Omwg M trans-pecPepatpOin mapdyovtol HEC® CLUTOHKVOONG VOGS HOPiov P-KOVUAPLAO-
CoA, mov mapdyetar omd 10 Yevikd povomdtt Blocuvieong TV POVUAOTPOTOVOEOMV

(Ewova 9) pe tpia popro. pokdovoro-CoA (Soleas et al., 1997).

COOH
@ L-y)hovTapviké NAD"
(6]

Agbdpoyovéaon Tov ALKOOLIKY
@UIYVAOTVPOGTAPVAKO YAOUTOMVIKOD l dcbdpoyovaen
l PKA 2-KETOYLOVTOPIKO NADH
COOH COOH
PAL N
N
NH, — * NH,
Qavolaiavivn trans-kKwvapiko o0&V

Ewova 8: Movordtt tov owyukod o&éog. BioovvOeon g eoawvvloravivig omd To
(POVOAOTTVPOCTUPVLALKO HEC® ™mg L-pawvoralovivi-2-KeTOYAOVTOPIKNG
apwvotpavoeepaong (PKA) n omoia yivetar mapovsio tov L-yhovtapvikov. Xt
ovvéreln pHEom g Avdong ™¢ eawvviaiavivikng appmviag (PAL) n gawvviaiavivn
petatpénetal o€ trans-kvvopko o&o pe Toutdypovn ameAeLOEPMOT AUUOVIOKOV 1OVIOV.
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Movomdtt cuipkod o&€og Movondtt paiovikod o£€og
@
=
HO  NHs ou-\
Dovoraravivy HCH/\‘/O\KOI
|

%
|
v om
PAL oo
Ma)ovoio Dhapovoreg
\ CoA OH
Kwvopika o&éa FLS Ho A
/ F30H 2
/ OH O
OH OH
ACL HO O O H 5 ,,LI:)’
o CH ) _@_gﬁ LS O I RO
— }_ﬁ - > NN —— L > \Y/’L\’J‘DH
HO CoAS CHS OHO cHr A4S oH
HCA HCA-CoA Xahxévn DHFR A vgokvavidivee
A
Movondri cvOeong Twv Ewdikd povomdtt chvleong tov
QOLVOAOTPOTOVOEW DY ohofovoetddv

Ewova 9: BiochvOeon tov molveatvolikdv evocewv. To vdpolukivvopikd oféa kot ta
eloPovoedn mapdyovrar amd to Kvvoukd o&y (HCA) to omoio mapdyetor amnd tnv
QOVLALOAOVIVY] HEG® TOL HOVOTOTIOV TOL OlKlukoy o&fog. To wKivvapkd o&H
voporveTal omd TtV VIpo&vAdon tov 4-kivvoukod (C-4-H) oe p-kovpoapikd oD, to
onoio petatpénetar oe P-kovpapvA-CoA (HCA-CoA) oand v 4-CoA Aydon (4CL), 10
omoio ypnoiponoteitat yo tn obvvleon twv morveavolkmv oéwv. H Brochvleon tov
eAaPovoedmv Eexva pe v ocvumvkvoon tov HCA-CoA pe 3 popro pordvor-CoA, n
omoio, katoAveTon amd v ovvbetdon g yahkkoévng (CHS), n omoia petatpéneton oe
dwapopa pAapovoetdn Oomwg @AaPovoreg kat avBokvavidives. CHI: woouepdon ¢
yorkovng, F3OH: vdpoluraon g 3-eraPavovng, AS: cuvBetdon tng avBokvavidivig,
DHFR: pedovktdon g dvidpoprafovoing, FLS: cuvBetdon e rapovornc.

2.2.3. BoowaBeopotnta Kat peTafoMopog TV HOADQAIVOMK®OV EVOOE®V
Meléteg éxovv deiéel OTL M KATOVOAMOT| TPOPIL®V TAOVGI®OV GE TOAVPOIVOAMKEG
EVOoELG €yl oLuVOEDEL e gvepPYETIKEG EMOPACELG OTNV VYEin Kol W10iTEPA ATEVOVTL GTOV
Kapkivo Kot oTig Kapdlayyelakég tabnoeig (Scalbert et al., 2005; Arts & Hollman, 2005;
Fresco et al.,, 2006; Manach et al., 2005). T'la tn diepedviion TOV WBOTHTOV TOV
TOAVPOIVOMK®DOV EVOGEMV GTIG OTOIEG UTOPEL VAL OPEIAOVTAL O EVEPYETIKES 1O1OTNTEG TOV
TpoQipmv gpapuoloviol dtipopeg nEHOSOL KOl TEWPOUATIKA HoVTEAQ IN VILro Kot ot
GULVEYELD, LEAETMVTOL Ol EMOPAGELS TOVS IN VIVO. QoTOGO Yo TV KAADTEPT Kol apTIOTEPT
KATOVONON TOV BLOAOYIKOV 1010THTOV TOV OOTPOPIKOV TOAVPUIVOAK®DOV EVOGEMV Eivorl
ATOPaiTNTOS O TPOGOIOPICUOG TG GVVOAIKNG TPOCANYNG TOAVPULIVOAKADV EVHOGEDV OO
o TpOPIHa, TG Prodafecttdttds Tovg KabMG Kol TOV UETAPOAMGHOD TOVG OO TOV

opyavioud (Serrano et al., 2007; Fraga, 2007).
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[Mapoéra avtd, mOAD Alyeq TANPOQOPIEC LIAPYOLV YL TN GCULVOAIKY] Mpepicla
TPOSANYN TOALPAVOA®Y. O1 TEPIOCOTEPES EPEVVEG TTOV £XOVV YIVEL MG TOPA, APOPOVV
Kuplog TV TPOCANYN UELOVOUEVOV TOAVQPULVOAIK®OV EVOCE®V Om®g ivol ot
elaPovoreg (Crozier et al., 2000; Manach et al., 2005), ot propavoveg (Manach et al.,
2003, 2005), ot kateyiveg (Higdon & Frei, 2003; Pascual-Teresa et al., 2000) kot to
eowvolkd o&éa (Scalbert & Williamson, 2000; Manach et al., 2005). ITapoéia avtd,
VILAPYOVV €PELVEC TOL EYOoLV Oeilel OTL M péom muepiclo TPOGANYN TOALVPOLVOMKDV
EVOOEMV UETE amd KaBNUEPV SATPOPT] GE QUTIKEG TPOPEG TAOVGIEG GE TOAVPALVOAES
eivon epimov 1 gr (Kuhnau, 1976; Scalbert & Williamson, 2000; Williamson & Manach,
2005). Ta 2/3 avthg TG Nuepnotag TpdoAnyng Bempeitar 6Tt ivar PAaBovoeld Kat 1o
1/3 molvpowvorikd o&éa (Scalbert & Williamson, 2000).

H moAd peydn mowiMo TV TOAVQAUIVOMK®OV EVOGEMY KOOMOG Kol TOV TPOPil®V
OTO0 OTO10L VILAPYOLV KOl O1 SLAPOPETIKEG SLUTPOPIKES GLVNOELES KOO1GTOVY TOAD SVGKOAO
TOV 0KpIN TPOGOOPICUO TNG CUVOAIKNG TPOCANYNG TOV TOAVPOUIVOAMV. AKOUM,
nowilol mapdyovteg Omwg yevetikol, mepiPoariovtikol kabmg kot 1 eneEepyacia TV
TPOQip®V eMNPEAlOVV TN GLYKEVTP®GT TOV TOAVQUIVOAGDV ota Tpdeie. (Manach et al.,
2004; Scalbert & Williamson, 2000; Hollman & Katan, 1999). Qotdco, to tedevtaio
xpoévia  yivetow pia  mpoomdBelor  TPOGOIOPIGHOL NG  GLVOAKNG  TPOCANYNG
TOAVQOIVOMK®MOV ~ EVOGE®V 0omd 1N Oltpoen e€lte pe TN YpNomn  HOVIEA®V
Brodiabecuotrag (Saura-Calixto et al., 2007) eite pe v extevéotepn HEAETN NG
TPOGANYNG TOAVQOIVOAIKADV EVOGEMV Omd EMUEPOVS TPOPIUO EVOG GLYKEKPLUEVOD
HOVTELOL SlaTpoPng OmmG eivar n EAANVIKY Kol yevikotepa 1 Mecoyelakn doTtpoen
(Vasilopoulou et al., 2005; Simopoulos, 2001; Kalogeropoulos et al., 2010).

Onwg mpoavoeépnke, ot Ploloyikés O10TNTEG TOV TOAVPALVOMKAOV EVOGEDV
eCaptovror and Tov TPOmo kol 1o Pobud HETOPOAIGHOV TOVG GTOV Opyavicud. g
BrodraBeocipdtTo opileTan 10 OGO VOGS OATPOPIKOD GLGTATIKOD TOV UETAPEPETAL TNV
KuKAoQopia, avémoaeo ynuika (Saura-Calixto et al., 2007). H Brodiabeociudétmra tov
TOAVPOIVOMK®DOV EVOGEMV GUVOEETOAL LE TO LETAPBOAMGLO TOVG, O OTO10G YIVETUL LEG® TOV
LOVOTOTION OV 0KOAOVOEITOL YevViKd Yot TO PETABOMOUO TV EEVOPLOTIKOV OVCLADYV,
eopuakmv kot A ov evocemv  (Williamson & Manach, 2005; Scalbert & Williamson,
2000). H amoppognon t@mv moAv@avoAdV yivetal Kupimg Hécwm madntikng didyvong oto
évtepo. QotOGO M MUK doun Tovg emmpedlel to pvOUd Ko TV €KTAOM NG

ATOPPOPNONG TOVS OO TO EVIEPO, TIG AVTIOPATELG CVLEVENG e LEBVAIKES, YAVKOVPOVIKES
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Kol Oeukéc opdoeg, Kabmg kot TNV eOHON TOV HETAROMTOV TOVG TOL KLVKAOPOPOVV GTO
mhdopa (Scalbert & Williamson, 2000; Crozier et al., 2009).

Ot moAvpavolkég evaoels efval ocuvnBmg yAvkoovMouéves N He TV HOPON
TOAVUEPMV KOl OEV UTOPOVV VO, aoppo@nBohv amd Tov opyavicud ce avtn ) popen. To
TPAOTO GTAS0 TOL UETAPOMGHOD TOVG €lval M AmOUAKPLVOT] TOL GOKYAPOV, TOL Eival
VOPOPLAO, MOTE VO EIvVOL EQPIKTN 1) amoppOeN oY Tovg. H amopdkpuveon tov caxyapmy oev
ocvoppaivel and ta Evlvpa tov otopdyov oAAd amd eviepwd évivpa Ommg eivon TG f-
YAVKOGLOAGES M a-pOUVOGIOAGES KOOMG Kol amd TNV HKPOYA®PIdH TOV TaYE0G EVIEPOL
(Manach et al., 2004; Yang et al., 2001). EEaipeon amoteAovv ot avOoKvavives, oTIC
OTolEG EMELON 1) UM YAVKOGUA®UEVT] TOVG LOPPT| €IVl GTOONG, 1| LOPPT| TTOL £YOLV HEGQ
oTOV 0pyavicpo givor 1 YAvkoovlouévn popen (Manach et al., 2004; Walle, 2004).

Ot moAvpepeic TOAVPAUIVOAES, OTMG VOl Ol TAVVIVES, ETELON EXOVV UEYOAO LOPLOKO
Bapog dev amoppopovvtor gvkora. Katw and tic 6&veg cuvOnkeg Tov otoudyov 1 omd
NV UIKPOYA®PIdQ TOL EVIEPOL VOPOADOVIOL GE EVAMGELS HUKPOTEPOV HOPLOKOD Papovg
mov givor gvkoAdTEpo va amoppopnbovv (Scalbert & Williamson, 2000). E&aipeon
amoTEAOVV 01 TPoavOoKLOVISIVES (CUUTVKVOUEVEG TOVVIVES), Ol OTOiEG EMELdN Elvar Ao
TIC o APOoVES TOAVQOVOAEG GTO TPOPLUO ATOPPOPOVVTOL GE TOAD HKPpO Padud. Eyet
Bpebei Ot IN VIVO, amoppo@dVIol HOVO SUEPEIC Kot TPIUEPEIC TPOOVOOKVLAVISIVEG GTO
Aento €viepo Yot evd Ba pmopovoay vo VOPOALOOVV GE EVAOCELS LKPATEPOL LOPLOKOD
Bapovg katw amd TIc 0Eveg GLVONKEG TOL GTOUGXOV, Ol TpoavOokvoVIdives elval
avlektikég otic ovvOnkeg avtég (Manach et al., 2004; Cos et al, 2003). Ta @owvolkd
oféa, otav Ppickovior otnv eAcHOEPN LOPPT TOVS ATOPPOPMVTINL TOAD YPIYOPQ OId TO
Aento €viepo. QoTOGO To POIVOAIKA 0E€a eivan cLVB®G eoTEPOTOMUEVA GTO TPOPLLOL
Kol autd petdvel mv amoppoenon tovg. Ot avOpodmvol otoi (PAevoydvog tov Aemtod
EVTEPOL, NTTaP) Kot T PLoA0YIKA VYPA (TAAGHO, YOOTPIKO VYPO) dev TEPLEYOVY EViLUA TOL
omoio. HTOPOVV VO TPOYHOTOTO|COVYV  ovTr] TNV VOpOAvon. Avtd yiveton omd
LLKPOOPYaVIGHOVG TTOVL Bpickovtal oty evieptkn pikpoyropido (Scalbert & Williamson,
2000; Manach et al., 2004).

Oogg moAvpavores dev amoppoenOnkay 6To GTOUAYL | 6TO AETTO EVTEPO QTAVOLV
oto moyL éviepo. Exkel o@tévouv kol 01 TOALQOIVOAEC TOL ATOPPOPAOVTAL KO
petafoAilovtol 6To NIop Kot EKKPIVOVTAL GTNV YOA N 0O T EVIEPOKLTTOPO TOM TOW
OTO AENTO £VTEPO, LE OLPOPETIKY OUMG OOUN, Yo TOPAOELyHo HE TNV HOPON
vAvkovpovidiov. H eviepikn pikpoyAwpida amopakphvel To GAKYOPO Kot TIG TPOCHETES

OUAOES OO TIG TOAVPUVOAEG PEPOVTAG IGYVPE VOPOAVLTIKA VIV KOl TIG LETATPETEL OE
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amAoboTEP OpYavIKE o&éa To. Omoio GTNV GLVEXELWD OmOoPPOPOVTAL Kol HeTafoAlovTon
oto fmap (Scalbert & Williamson, 2000; Kroon et al., 2004). Katd v mopsio. g
amoppOPNONG TOVG Ot TOAVEUVOLES petofoAilovtar amd Ta évivpa g edaong Il tov
petafolopod Tov EeVoPloTIK®V 0VGLOV G6TO AETTO £viepo Kot 6To Nmap. Ta évivpa ovtd
mov  eivor  kvpimg ot kateyor-O-pebvrotpavopepdoeg (COMT), yAvkovpovur-
tpavopepboec (UDP) kot ot covAgotpavoeepdoeg (SULT) ov omoieg mpocOitovv
uebvkéc, yAvkovpovikéc kot Osukég opddeg avrtiotorya (Kroon et al., 2004; Manach et
al., 2004; Yang et al., 2001).

A6 10 HOVOTTATL LETAROAMGLOV TOV TOAVPOUIVOADY POAVETOL OTL GTO OlipaL £XOVV TIG
VTOKOTECTNUEVEG LOPPEG TOVGS, TOVG UETAPOAITEG TOVG KOl OPIGUEVES POPES TIG EAEVDEPEG
HopPéS Toug. Ot HOPPES QVTEG £XOVV OLUPOPETIKO GYTHLO, TOAKOTNTA, LOVIKN oYV GE
oyxéon pe v apykn moAveawvorn (Kroon et al., 2004; Rechner et al., 2001). Akoun,
HUOVO Y10 OPIOUEVEG SLOTPOPIKES TOAVPOIVOLES £xovv peAetnBel O petafoAGHOG Kat M
Brodiabeciudéttd tovg in vivo (Williamson & Manach, 2005; Rechner et al., 2001).
A&iler va onpewmbel 0Tt 1 GLYKEVIPMOOT TOV TOAVPOIVOADY GTO TAAGUO TOV OiHOTOC
HETE TNV KATAVAA®ON TPOPAOV TAOVCIOV GE TOAVQUIVOLEG TOIKIAEL ovOAOYQ HE TNV
TOAVQUIVOAT KO TO €100G TG TPoPNG. ['evikd T emineda UG TOAVPOVOAKNG EvVoNg
010 TAAopa dev Eemepvovy to 1 uM petd amd v katavédimon 10-100 mg g éveong
avtng (Scalbert & Williamson, 2000).

Ao 1o mopoandveo ocvumepaivetonr 6t M Prodabecipudmra, 0 PETAROMOUOS TV
TOAVQUVOMK®OV EVAOGE®V, Ol WOOTNTES TOV UETARBOMTMV TOLG KOl 1| GLUYKEVIP®GT| TOVG
OTOV OPYOAVICUO OTOTEAOVV onUavTiKa Bépata ta omoio ivol amapaitnta va peretnfodv
oe peyahvtepo Pabud. Ta otoryeio avtd sivor amapoitnta yioo v KOADTEPN EKTIUNON
T®V IN VIVO BoAoyIKOV 1310THTOV TV TOAVQOIVOMK®OV EVOCEMV GE GXECT LE TIG iN Vitro

110N TES TOVC.
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2.3. lIoAv@arvolikég evawoelg ota woyavOn

Ta yoyxavOn ektog amd ™ onpavtiky Opentikn dttpoPikt| a&io mov £xovv AdY® TG
HEYOANG TEPLEKTIKOTNTO TOVG OE TMPMOTEIVEG, OGMOTEAOLV KOl TOAD ONUOVTIKY 7NYN
TOAVQOUIVOMK®OV  EVAOCEMV TOV  OYETILOVTOL HE TIG EVEPYETIKEG EMOPACELS TOV
napovoldlovv otnv vyeion (Messina et al., 1999; Rochfort & Panozzo, 2007; Kris-
Etherton et al., 2002). Idwaitepo v tehevtaia dekoetio nepiocdtepeg amd 100 peAéteg
Exouv €Eetdoel TNV TEPLEKTIKOTNTO TGOV Yuyovldv oe TOAVQOIVOAKES Kol OAAES
Brodpaotikéc evioelg kKabmg Kot otic 110tNTég toug (Amarowicz & Pegg, 2008). Ot
MEPIGOOTEPES EPEVVEC TTOL OLPOPOVV TNV TOVTOTOINGT TOAVPUIVOMK®DV EVAOCEWV OTO.
yoyavon, €ouvv yivel oto. GTEPUATA Kol TOVG Kaprovg Tav yoyovldv (Amarowicz &
Pegg, 2008; Xu et al., 2007; Mazur et al., 1998).

Ta yoyavOn amotedodv v Kuptdtepn Ty TV gutoolctpoydvev (Mathers, 2002;
Campos-Vega et al., 2009). Ot kup1OTEPEG TOAVPALVOMKES EVDGELG TOV EYOVV EVTOMIOTEL
o owpopa yoyavin eivar @Aafovoetdn] Kot YALKOGIOWL TOVG, OMMG KALUTPEPOAN,
KepKetivn, avBokvavidiveg kat Wwaitepa 16oPAaPovaV KaB®G Kol PaVOAMK®OV 0EEmV Kot
Myvavov (Mazur et al., 1998; Campos-Vega et al., 2009; Lin & Lai, 2006).

Qc1000 VIAPYEL TOIKIAOUOPPIO TOV TOAVPOVOAIKAOV EVAOGEDV TOV VITAPYOVV CTIG
SAPOPETIKEG TOIKIAIEG YuyavOdV Kot oTa daPopetikd Tunuata tov eutov (Xu et al.,
2007; Amarowicz & Pegg, 2008). H mo peydAn meplektikOTTo TOAVQOIVOMK®OV
evoe®V evtomileTol Kupimg ota Tepkdpmia Tov youxavlov (Amarowicz & Pegg, 2008).
Axoun, n odotaon TV Yoxovlov g TOAVQUVOMKES EVAOCELS OALALEL peTd amd TV
enefepyooio mov vrokewTon To. TEPLocOHTEPA Yuyavn (m.y. eodokmua, Ppaciyuo) mpiv
and v katavaloon tovg (Xu & Chang, 2008; Kalogeropoulos et al., 2010; Crozier,
2009; Amarowicz & Pegg, 2008). Akoun kot To 6TAdL0 OPIHLOVOTG KOl OVATTUENG TV
yoyoavlov ennpedlovy v moAveawvoiikn tovg cvotoon (Lin & Lai, 2006; Amarowicz
& Pegg, 2008; Lopez-Amoros, 2006) kot t dwatpogikn tovg aio (Vidal-Valverde et al.,
2002).

2.3.1. ®otootoTpoyova

O 0pog @LTOOIGTPOYOVA YPNOLUOTOLEITAL YIOL VO TEPTYPOWYEL EVAOGELS QUTIKNG
TPOEAEVONG TOL £XOVV TAPOUOIEG 1O1OTNTEG PLOAOYIKNG OMOKPIONG LE TO OLGTPOYOHVOL
(Murphy & Hendrich, 2002; Kurzer & Xu, 1997). Ta @utooiotpoydva givar cuvifwg
SLPAVOMKEG EVAGELS Ol OTO1EG TOPOLGLALOLY OOUIKEG OMOLOTNTEG UE TOL O1GTPOYOVOL KOt

OpouVV MG LEPIKOL OYMVIOTEG 1] OVIAYOVICTEG TV OLOTPOYOVMV, €Yovtag OUOEG 1)
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avtifeteg dpaocelg pe ta. owtpoyova (Setchell, 1998; Kris-Etherton et al., 2002).
Amoptifovior amd TPES OHAOES EVACE®MV TIG 1GOQAAPOVES, TIG KOVUECSTAVES KOl TIG
Myvaveg (Murphy & Hendrich, 2002; Setchell, 1998). H owoyéveia tov @utdv
Leguminosae/Fabacae Oswpeitor n onpoviikdtepn anyn evtoowstpoyovev (Mazur et al.,
1998; Dixon & Summer, 2003). Bpiokovtal €ite oTa VIEPYELN TUAATO TOV QVTOV Eite
oto onméppato. Ta yoyoavon kot Waitepa n 6oy Be@pohHvTal 01 CNUAVTIKOTEPES TNYES
ooprofovav (vietleivn, yevioteivn) kot Ayvavov (Murphy & Hendrich, 2002; Messina,
1999; Mazur et al., 1998). I'a didpopeg mokiAieg oneppatov pacolmv (Phaseolus
vulgaris), o@axng (Lens culinaris) xot dwitepo ™ odyag (Glycine max) éxet
TPOGOIOPLOTEL 1) VYNAT TEPLEKTIKOTNTA TOVE 6€ PuTootoTpoyova (Mazur et al., 1998).
Yynin Kotavaloorn Tpo@ilov TAOVGIOV GE PLTOOIGTPOYOVA £XEL GLCYETIOTEL L
EVEPYETIKEG EMOPACELS GE OpUOVOECOPTMUEVEG acBEveleg, O10popeg HOPPES KapKivoy
(m.x. TpooTdry, EVIEPOV, HOGTOV) AALA Kot o€ Kapdwayyelokéc mtabnoelg (Humfrey, 1998;
Usui, 2006; Park et al., 2005; Adlercreutz et al., 2004). Ot nepiocdTEPEG UEAETEG TTOV
aQOPOVV TIG EVEPYETIKEG O1OTNTEG TMOV PLTOOIGTPOYOVAOV APOPOVV KLPIWE T GOy M
omoio. Oewpeiton kot n onpovikoétepn mnyn tovg (Murphy & Hendrich, 2002; Usui,
2006). Emdnuioroyikéc HEAETEG €XOVV GLOYETIOEL TNV LVYNAN KOTOVAA®ON cOylag Ue
EVEPYETIKEG EMOPACEIS OTOV KOPKIVO TOL TPOCTATH KOl TOL HOGTOV, GTO GUUTTOUOTO
MG EUUNVOTAVONG, GTNV 00TEOTOPM®OT, T0 dwPntn Ko v moyvoapkio (Branca &
Lorenzetti, 2005; Cederroth & Nef, 2009; Humfrey, 1998). H katavilmon coylog £xet
emiong ovvoebel kot pe HEWOUEVO EMIMESN EUPAVIONG KOPIYYEWKAOV ToONCEDV Kot

afnpooxkinpwonc (Humfrey, 1998; Sirtori, 2001).

Ioopiafoves

H owoyéveln tov gutdv Leguminosae/Fabacae amotehovv v kvpidtepn anyn
wwopAafovav. Ot 1corafoveg kot wiaitepa N yevioteivn ko 1 vietleivn, sivor to o
ueketnuévo eutoototpoyove (Dixon & Ferreira, 2002). H coyla mepiéyet T1¢ LeYaADTEPES
nocotteg vretleivng (47 mg/100g) xou yevioteivng (74 mg/100g) oe oxéon pe GAlo
yoyovin. To pefibia mepiéyovv vretleivn kot yevioteivn og mosd 0,04 mg/100g ko 0,06
mg/100g avtictouyo, eV Ol QOKEG OV TEPIEXOVV CNUOVIIKEC TOGOTNTES 1GOPAAPOVDV
(Campos-Vega, 2010; Murphy & Hendrich, 2002). Akoun, peAéteg mov £xovv yivel og
Aovmva, £xovv Oeigel OTL £X0VV HEYAATN TTEPLEKTIKOTNTA 1IGO0PAAPOVMV GTOVG GTOPOVS K

ota mepkapmid tovg (Campos-Vega, 2010).
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21 woprafPdveg €xovv amodobel mowideg Proroyikég Opdoeic. H o mio
YOPUKTNPIOTIKY vl OTL TOPOVSIALOVY CNUAVTIKT OOUIKT OLOIOTNTA LE TO OIGTPOYOVA,
(Ewova 10). ZvvoayoviCovtor 1 avioyovifovtol pe ta evOoyevy 01oTpoydva 6T GOVOECN
TOVG L€ TOVG OVTIGTOLYOVG VITOSOYEIS, |LE AMOTEAEGLO VO TPOKOAOVY aoBevelg amokpicelg
opotec pe avtég mov Tpokarovy to ototpoydva (Kris-Etherton, 2002; Setchell & Cassidi
1999). Xapaxtplotikn £ivatr 1 oMK OLOLOTNTO TG YEVIOTEIVIG UE TNV OLGTPUASIOAN-
174. Z yevioteivn kot TV 016TPASIOAN-174 01 EVOOUOPLUKES OTOGTAGELS OVALESO GTIG
VOPOEVAIKEG OpAdEG TOV PpioKoviol 6To AKPO TOV Hoplov elval 6YedOV TOVOUOLOTVUTES
(Ewova 10). Avtéc ot opoldTNTEG Elval GNUAVTIKEG Y10, TNV GOVOEST TOV 1G0QAAPOVOV
OTOVG 016TPOYOVIKOLG LTTOdoYEic ER mov cuvdéetar n ootpadiodn (Wuttke, et al., 2007;
Murphy & Hendrich, 2002).

"Exovv avayvopiotel og tdpa 000 vrodTumot twv vrodoyémv ER, ot ERa kot ERS. H
yevioteivn €xel mapatnBel ot £xel aoBevn oloTpoyovikn opdon Kabdg Tapovstdlel ToAD
HiKpn ovyyéveln obvvoeong pe tov vmodoyéo ERa oe oyéon pe ta @uololoykd
owotpoydva. Qotdc0o, mpdspata moapatnpnnke 01t cvvdéetal otov vrodoyéa ERS e
peydAn ovyyéveln ovvoeonc. I'evikd, AOYm TG SLOPOPETIKNG KATAVOUNG TMV VTOJ0YEMV
ERa ka1 ERp otovug 10100¢, N yevioteivn €xel mpotabet 6TL dpa o¢ ayoviotg otov ERS
vrodoyéa Kol pepkdc ayoviotng otov ERa (Barnes et al., 2000). O vrmodoyéac ERa
oyetiletar pe ™ pOOUIGN TOL KLTTOPIKOD TOALOTAAGIAGILOV EVOD, GE OPIGUEVOLS 1GTOVS O
ERp oyetileton pe ™ S10popomoinon kol ToV TOAAATAAGIOGUO TOV IGTOV. LVVETMG, 1|
OAANAETIOPAOT TOV QLTOOIGTPOYOVOV HE TOLG LTodoyels ER oyetileton pe tig
AVTIKOPKIVIKEG 1010TNTEG OV £YovV amodobeic otig woprafoveg (Wuttke, et al., 2007;

Murphy & Hendrich, 2002).

Owetpadioin

Isofrafdvny

Owtpadioin-174 I'evioteivn

Ewova 10: Aopikn opotdtta TV 1I60QALBOVOV LE TA 0O1GTPOYOVA.
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Ot gugpyeTikéc 1010TNTEG OV £Y0VV OodoBel otV Katavaiwon ooy Bewpeitat
ot ogeirovion kvping otig wwoprapoveg (Setchell, 1998). Mehétec éxouvv dei&el OtTL o1
1GOoPAAPOVES £€XOVV TPOGTATELTIKEG 1OOTNTES OMEVOVIL GTOV KOPKIVO TOVL HOGTOV
(Adlercreutz, 2003) ka1 tov wpootdrn (Watanabe et al., 2002; Magee & Rowland, 2004)
KOl £YOVV EVEPYETIKEG EMOPACELS AMEVAVTL GTIG KOPIYYEWNKES TadNoelg Kabmg Kol og
yovaikoloyikd mpofAnuoto (Watanabe et al., 2002; Setchell, 1999; Barnes et al., 2000).

‘Evog peydhog apifuog epeuvav, tooo in Vitro 66o kot in vivo, éyet dgi&et 0Tt £xovv
nowkileg ProAoyikég 1010TNTEC OV KOOIGTOOV TIS 1G0QAAPOVEG MG TOPAYOVIES TOV
pumopovv vo suudAovy oty TPOANYN TOoL Kopkivov Tov pootol kot Tov mtpootdrn. H
avATTUEN TOV KOPKIVIKOV TPOCTOTIKAOV KOUTTAP®V €E0PTATAL Kol EMAYETAL OO TNV
TECTOGTEPOVN 1 TOPAY®YN TNG omoiag avaotéAdetor and v ooTpadiorn. Otav ta
emineda NG PLGIKNG 01GTPASIOANG eivarl YaunAd, ot 1loPAaPoveS £xovv TNV 131OTNTO VO,
LELOVOLV TO. EMITENQ TOV ALVOPOYOVMV KOL VO OVOIGTEALOVY TNV OVATTTUEN TV KOPKIVIKAOV
KutTdpwv. To KopKivikd KOTTapo 6TOV KapKivo Tov HooTtol elval eEaptdpeva dtaitepa
oTo apyKA oTade amd ta oeTpoyova. Ot 16oeAaPoves aviaywviovtol To 016Tpoyova
eumodifovtag ) SBeGIUOTNTA TOVG KOl OVOGTEAAOLY TNV OVATTUEN TOV KUPKIVIKOV
kuttdpav (Crozier et al., 2006; Magee & Rowland, 2004).

Ext6¢ amd v ouvayw®vioTiK) OvVIOy®OVIGTIKY] dpdon Tov 1soAofovdv pe to
owotpoyéva, mov Bewpeitar o  kOplOog AdYOG MOV  OPOVV  TPOCTUTEVTIKA GE
OPUOVOEEAPTMUEVOLG KOPKIVOLS, 01 1IG0PAAPOVEG £XOVV Kol AALES EVEPYETIKEG PLOAOYIKES
1010tnteg. H yevioteivn éxet onuavtikéc avioéedwtikég 1010tnreg (Zielonka et al., 2003),
avaoTtéMel T Aumdikn vrepoeidwon (Kerry & Abbey, 1998), endyel v amdmtmon
(Zhou & Lee, 1998), emmpedlet ONUOTOSOTIKA HOVOTATIOL KOU OVOUGTEAAEL TNV

ayyewoyéveon (Sarkar & Li, 2002).

Aryvaveg

Ot Ayvlveg aviKouv Kol OUTEG GTO. (PLTOOLGTPOYOVE, MGTOCO, EXOVV MTOTEPN
OlOTPOYOVIKY] KO OVTIOIGTPOYOVIKY) Opdon o€ oyéon pe to oo@iaPovoedn (Kris-
Etherton, 2002). Xe oavtibeon pe t1c 10oQAafoOves, ot AMyvaveg &ival €VOGELS OV
Bpiokovtar 6e peyaAvtepo €bpog putayv. Ocov agopd ta youyoavor|, £(ovv EVIOomIcTEL G
O\ TOL €101 PUGOMDV, OTIG PAKES Kot TO, UTICEALD KO 1] TEPLEKTIKOTNTO TOVS GE ATYVOVEG
Kkopaivetar amd 0-240 g/100g Enpov PBapovg (Campos-Vega, 2010; Mazur et al., 1998;
Murphy & Hendrich, 2002).
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Kot ot Ayvéveg ovuBdriovv otnv mpOAnyn TOL KOPKIVOL TOL HAGTOV, TOL
npootdtn kot tov eviépov (Webb & McCullough, 2005; Aldercreutz, 2002). H
OMOLOTNTO TOV AYVOVAV KOl TOV HETAPOMT®V TOVG (EVTEPOSIOAN Kol EVTEPOLUKTOVT) UE
TO O10TPOYOVA, AOY® TNG OLPALVOAIKNG TOVS OOUNG, TOLG TPOGOIOEL TNV KOVOTNTO VO
GLVOEOVTOL GTOVG LTOJOYELS TV o16TPoyOVeV ER kot va £xovv emdpdoelg avtioTotyeg
ue ekeiveg mov €yovv kot ot ooeAaBovec (Murphy & Hendrich, 2002; Webb &
McCullough, 2005). H mpoctatevutikyy To00g dpAoT OmodideTol GTNV OVIIOIGTPOYOVIKN
TOVG OPACT), OTNV IKAVOTNTH TOVG VO OVOGTEALOVV TNV O0YYELOYEVEST KOIL VO ETAYOLV TNV

amoOTTOON KaOMG Kot oTig avtio&eldmTikés toug 1010ttec (Webb & McCullough, 2005).

2.3.2. PAaPovoeidr) kat parvolkda o{ea

[Mapd ™ peydin meplektikdOTNTa TOV YUXavl®dV 6€ 160PANPOVOELON KOl ALYVAVES
oto Yyoyavin €govv tavtomombel kot GAlo PAaPovoetd] KabBmdG Kol @avoAkd o&EEa.
Meléteg éxovv deiet 0Tt Ta mpaoiva eacoldkio (Phaseolus vulgaris) kot ov eakég (Lens
culinaris) omotelodv o omd TG onupoavtikotepeg ePfdopadiaiec mnyéc @Aafovadv
(omryevivn ko Aovteohivn) kot @AABOVOLGV (KEPKETIVY, KOAUTPEPOAT], HVPIKETIVY] Kot
oopapvevtivn) pag tomikne Meosoyestakng dtatpoenc (Vasilopoulou et al., 2005).

Ta @owvolkd o&éa mov &yovv eviomiotel € UEYOADTEPN TEPLEKTIKOTNTO GF
KOPToUg Yoyxovladv etvat To eepovAkd, T0 P-KOVUAPIKO, TO 0-KOVUAPIKO, TO GLVATIKO, TO
KOPEIKO, TO TPOTOKOTEYOIKO, TO Pavihikd kat o pP-vdopoéuPevioixd o&v (Kalogeropoulos
et al., 2010; Campos-Vega et al., 2009).

O1 TeplocOTEPEG £PEVVEG TOV AUPOPOVV TNV TAVTOTOINGT) TOAVPUVOAKADV EVOCEDV
oto yoxavon, €yovv yivel otol OTMEPUATO KOl TOLG KOPTMOVUG TOvg. Lo cuyvotepa
ueketnuéva €idn etvon owtd tov kowvmdv eacolmv (Phaseolus vulgaris) g eaxng (Lens
culinaris) xou tov pmlehov (Pisum sativum) ta omoion amotelobvtar amd TOAAEC
TOWKIMES Kol O1LPEPOVV GTO GYNLLA, XPOUA Kot pEYEBOG TOL Kapmov. LTa TEPUKAPTIO, KO
OTOVG KOPTOVG d10pOpPmOV TOIKIAMDV PacoMdV tov gidovg Phaseolus vulgaris kabmg kat
o€ 01Popa EKYLMOUATA TOVG £YOVV EVIOTIOTEL PAAPOVOELDT] O YAVKOGLAIWUEVEG
nopeéc prapavormv, avbokvavidiveg (Choung et al., 2003) kot couTLKVOUEVES TOVVIVES
(Aparicio-Fernandez et al., 2005; Beninger & Hosfield, 2003; Diaz-Batalla et al., 2006;
Oomah et al., 2005). Ta terevtaio ypovia Egovv TowTOTOMOEl TOAAES TOAVPAIVOAKES
EVDOEIS OTOVG KOPmovg kol ot mepkapmio. g @akng (Lens culinaris) (Fernandez-
Orozco et al., 2003; Amarowicz et al., 1995; Duefias et al., 2002) towv pmlehmv (Pisum

sativum) (Duefias et al., 2004) kot g eapoag (Lathyrus sativus) (Korus et al., 2002; Pastor-
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Cavada et al., 2009). O ap1OudSg TV £PYOCIOV Ol OTOIES TAVTOTOLOVV KOl OITOLOVAOVOLV
TOAVQUIVOMKES EVAOCELS GE OA(POPO TUNUHOTA, €KTOC TOV KAPT®OV, KOl GE O1POpES

TOTIKES TOIKIMES, E0MOUMV KOl U1, Yoy avldv cuvexds ovEaveTat.

2.4. Avtibratpogikoi mapayovrteg ota poyavoy

2o YyoyxavOn kot witepo oto 0oTpla £X0LV TALTOTOMOEL KATO1EG 0VGIES O1 OTOTES
yapaktnpiCovral g avtdatpogikoi mapdyovies. Ot evaoels avtég sivar popla ta omoio
Exouv Odvouevelg EMOPACEIS GTNV TTOLOTNTO KOl TNV OCQAAELD TOV TPOPIL®Y Kol givol
AmOTEAEG O, TNG EEEMKTIKNG TPOCUPUOYNG TV QUTAOV o€ avtifoeg cuvOnkeg (Duranti &
Gius, 1997). Ot xvplOTEPOL AVTISIATPOPIKOL TAPAYOVIEC TOL EYOVV EVIOMICTEL OTA
yoyavOn| eivor ot avactoieic vopoivTik®V evibumv, ol Aektiveg, TO QULTIKO 0&D, Ot
ocan®Viveg, T0. aAKaAogWw], ot ohyocakyapiteg kot ot tovviveg (Campos-Vega et al.,
2009; Champ, 2002; MMomokmota, 2005). TMapd tic dvopeveic emdpacelg kol ot
OVTIOTPOPIKOL  TOPAYOVTEG KOTATAGGOVTAL OTIC PlodpOacTIKEG EVAOGCELS E£XOVTOG
gVEPYETIKEG emdpaoelg otny vyeio (Campos-Vega et al., 2009; Champ, 2002; Thompson,
1993).

Avactoleis vopolvTikdY evibuwy

O1 kup1dTtEPOL OVAGTOAEIS VOPOALTIKMV EVEDI®V TOL €YOVV EVTOTMIGTEL GTAL OGTPLNL
elval Kupimg Ol aVOCTOAEIS TPMTEACHOV, WloiTeEPA TNG TPLYIVNG KOl TNG O-OULAAONG
(Campos-Vega et al., 2009). Ta ¢acoia (Phaseolus vulgaris) amotehovv ) dedtEPN
OTUOVTIKY] QUOIKN TNy a-apviacov petd ta ortnpd (Lajolo et al., 1991). O evlvuikoi
avtol avaoToAelg eumodilovy TV ATOIKOOOUNOY TOV TPOTEIVOV Kal Teptopilovy v
néYM odnNyadviag o mpofAnpata. Qotdco ot emPAaPeic EMOPAGEIS TOVS EKONADVOVTOL
otav ot omopol 1 GAAL TPOIOVTA TV YuyovldV KaTavoA®VOVTaL Yopic vo mponyndel
payeipepa. Eivor evmabeic oe vymiég Bepprokpacieg kot adpavomolovviat. Metd v
adpavomoinoT Tovg ol OVOGTOAELG Exovv VYNAN Bpertikn aia Ady® TG VYNAOTEPNG, OF
oY£0M UE TIG OmOONKEVTIKEG TPWTEIVES, TTEPIEKTIKOTNTAG 6 Bgovya apvoééa (Lajolo &
Genovese, 2002). TTapd T apvnTiKEG EMOPACELS Ol AVOGTOAEIG VIPOAVTIKOV EVEOU®V
mov  vmapyovv oto  yoyavdn €xet mapatnpnbel 01t mapPovcldlovy  GNUOVTIKEG
OVTIKOPKIVIKEG 1010TNTEG KOl UITOPOVV VO £XOVV EVEPYETIKEG EMOPAGELS GTO d1ONTN Kot

oty oyvoapkio (Champ, 2002; Thompson, 1993).
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Aekrtiveg

Ot Aektiveg elval TPOTEIVEG GUVOESEUEVEG LE COKYOPO KOl OLLOGVYKOAANTIVEG.
‘Exovv v woavomnta vo gumodilovv v omoppoencn ToV TPOTEVOV Kol GAA®V
Opentik®V cvotaTik®V emnpedlovtag To emONAlokd KOTTOPO TOV EVIEPOL KOL TNV
evtepikn pikpoyrlopioa (Campos-Vega, 2010; Vasconcelos & Oliveira, 2004). Qotdoo,
OUOlN e TOVG OVOOTOAEIG eVODU®V adPaVOTOl0VVTOL At TIC LYNAES Beplrokpacieg, e
anmotélecpo va meplopilovron ot emPraPeic emdpdoeig tovg (Lajolo & Genovese, 2002).
[Mapd g apvnTiKég eMOPAGEIS TOL TOPOVSLALOLY 01 AeKTiveg, £xel TopatnpnOel amod in
VItro melpdpoto 0Tt EHEAVIoAY VTIKOPKIVIKES 1010TNTEC UELDVOVTOG TV avamTuén Kot
eumodilovTag ToV KapKIVIKO PavOTLTTO 68 KOPKIVIKEG KLTTapikéG oelpéc (Campos-Vega,

2010; Champ, 2002).

dotiko oév

To @uTK6 0&H amotedel pia amd TIG TO KOWES EVAOGELS TTOL LITAPYOVY GTA PUTA KOl
wWaitepa oto yoyavor (Campos-Vega, 2010; Champ, 2002). Amotekeitor amd o
WOGLTOAN cvvoederévn pe €61 OoPopkég opddes. Exet v wavdtnta vo pHetdvel
BrodraBecipdTnTo HETAAA®V pe onuavTikég BroAoyikeg dpdoelg Ommg tov Fe, Mg, Zn x.a.
INUoLVPY®VTOG GOUTAOKA To, oToia fvol Atydtepo dtabéotua yio TéEyn Kol amoppoenon
and to éviepo (Campos-Vega, 2010; Sandberg, 2002; Cheryan, 1980). Qotdco in Vvivo
Kot In Vitro pekétec éyovv odeifel 0Tt TO QUTIKO 0&D TAPOVOIALEL OMUOVTIKEG
AVTIKOPKIVIKEG 1810TNTEG TOGO TPOGTATELTIKEG 000 Kot Bepamevtikég (Campos-Vega,
2010; Champ, 2002; Thompson, 1993). Akoun Tapovctalel GNUAVTIKEG AVTIOEEIOMTIKEG
010N TES Kupilmg e€ontiog e avOTNTAS TOL Vo OeGEVEL YNAKd Ta pétaAlo Fe ko Cu

(Minihave & Rimbach, 2002).

2Zanwviveg

Ot canwviveg amoTteAOVV [0 LEYOAT OIKOYEVELD EVIGEMV Ol OTOlES AMOTEAOVVTOL
amd €vo TPITEPTEVIO 1] €val OTEPOEWOES Yo TPV Kol €vo. 1 TTEPLOCOTEPA. GAKYAPO
ovvdedepéva o€ avto tov tupnva (Rochfort & Panozzo, 2007; Milgate & Roberts, 1995).
Ot canmviveg elval moAD yvootol Yoo TNV ToSIKOTNTA TOLG KOl TNV IKOVOTNTA TOLG Vo
TPOKAAOVV AVom oTa epuBpokiTTapa kKabmg kot og dAla kuTTapa. Qotdco, eEontiog Tng
LEYOANG €TEPOYEVEWNG TOL TOPOLGSLALoVY O aplBUdC TV TOEIKOV COTOVIVOV ot
yoyavin eivan tepropropévog (Shi et al., 2004). ‘Exovv eviomiotel 6 moALd yoyovOn o€

Aodmva, @okéc, eacoha, pmlého kor kovkid (Campos-Vega, 2010). ITapd tig
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OPVNTIKEG TOVG EMOPACELS Ol COmMVIvES TV Yyuxavlodv &xel mapatnpndel otL £yovv
EVEPYETIKEG 1010TNTEG TNV VYElo. MnyavioTIKEC Kot EMONUIOAOYIKES UEAETEG £YOLV
dei&et OTL o1 camViveg TV Yuxavlmv Exovv avtikapkvikég 1010tnteg (Shi et al., 2004;
Chang et al.,, 2006; Milgate & Roberts, 1995; Thompson, 1993). Axoun £xovv
EVEPYETIKEG  WOOTNTEC  OMEVOVTL  OTNV  VAEPAMIOOiC Kol TPOoTOTEHOLY Ao

Kapdayyelakég madnoeic (Shi et al., 2004; Geil & Anderson, 1994).

Alxalogon

Ta alkaroedn eival ovoieg vrevBuveg Yoo MV TKPN YELOT KoL TNV TOEIKOTNTO
optopévav yoyovlov. E&attiag g dtadvtdtrdg Toug 610 vepod ot emPBraPeis emdpdoelg
ToVG Teplopilovtal amd T0 KPOVCKMUM» TOV 0CTPIwV 6€ veEPO Kot To Ppdoiud tovg. H
mieloyneia Tov aAkaroelddv evtomiletal kvuping ota Aovmva (Rochfort & Panozzo,
2007). IMapdria ovtd, To OAKOAOEDN £(OVV Kol KATOIEC TPOCTATEVTIKEG 1O1OTNTEG

anmévavtt otov kapkivo (Reddy et al., 2003).

Olyocakyopites

Ta yoyavOn eivatl yvootd 6t 0dnyodv otn dnuovpyio agpiov 6to £viepo Ta omoia
opeilovtal otV mopovsio. Twv olryocoakyapitdv (Campos-Vega, 2010; IMorokoota,
2005). Xto yoyxovOn ot olyocokyapiteg Ppiokoviol G€ GNUOVIIKEG GUYKEVIPOOELS
®OTOCO 1 TEPLEKTIKOTNTA TOLG SlopEpeL avapeso oto, €idn (Saini, 1989). Eivar evdoelg
oTIC omoiec éva N Tpio poptor YAvkO{ng ta omoia evvovtot pe évov a(l-6)-decpo pe ™
yAvkoln pog cokyapolng. H omovpyia aepiov opeileton oty advvopio téyng ovtmv
TOV OAyooakyopttdv eottiog g amovsiag g a-yaloKTooddong 6to PAevoydvvo Tov
EVTEPOL KOL GTN GUVEYELD OTNV amodOUNoT TOVG Omd To POKTNPLO TOV TOXEOS EVIEPO
uéow Copmong mov odnyei oty mapaywnyy CO, kot Hp (Campos-Vega, 2010; Saini &
Knights, 1984). Qotd6c0 mopd TIC apvNTIKEG TOVG EMOPAGELS, Ol OAYOCUKYUPITEG EXOVV
CULOYETIOTEL [E €VEPYETIKEG €mdphoel; oto avocomomtikd ovotnua (Rochfort &

Panozzo, 2007).

Tavvivec

Ot tovviveg Ommg mpooavaeépOnke eivor TOALUEPEIS TOALPUIVOMKEG EVAOOELG
peydAov poplakod Papovg Kol dtakpivovtal 6e VOPOAVOUEVES KOl CUUTVKVOUEVEG. Ot
CULUTVKVOUEVES TaVVIvEG avaAoya e To BaBUod TOAVUEPIGHOD TOVE OEV ATOPPOPOVTOL

amd TOV OPYOVIGHO €EAITIOG TOV 10YLPADV OEGUMDV TOL GLVOEOLV TO LOVOUEPT] TOVLG
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otoyeia (Manach et al., 2004; Reed et al., 1995). Xyetilovtou pe t0 YpOUO TOV GTOPOV
TOV 0OTPI®V KOl O CLYKEKPUEVO OGO MO GKOVPO Eival TO YpOUO TOCO UEYOADTEPT
givar 1 meplektikotnTa TV oonpiwv o tavviveg (Deshpande & Campbell, 1992).
Kotatdoooviol 6Toug avTidlotpopikong Topdyovies Tov Yyuyovimy ylotl HEWOVOLV N
Opentikn touvg aflo kaBmdG Exovv TNV KAVOTNTO VO OMUOVPYOVV GUOUTAOKO HE TIC
npwTeiveg katl eumodilovv ™ ProdwabecipuotnTd toug (Bravo et al., 1993; Chung et al.,
1998; Reed et al., 1995; Yoshida et al., 2000). Akoun £xet mapatnpndei 611 decpedovy
yNAKA pétoddo eumodiCovtag v oamoppoéenon tovg (Hill, 2003; Santos-Buelga &
Scalbert, 2000).

[MTapd 11 apvnTiKéC TOLG E€mMdpdoel;, ot tavviveg €xel mpotabel OTL €xovv
OVTIKOPKIVIKES,  OVTILETOAAOELYOVES, OVTIPAEYUOVAOOEL Kol  KOPOLOTPOCTUTEVTIKEG
wotnteg (Cos et al., 2003; Chung et al., 1998; Santos-Buelga & Scalbert, 2000). Ot
1010TNTEG TG amodidovTol Kupimg oTic avtio&edwtikég Tovg kavotnteg (Hagerman et
al.,, 1999; Cos et al., 2003). Ot avto&edwtikég TOVG 1B1OTNTEG OmOdIdOVTaL OTNV
KavOTNTa TOVG VA adpavoTolovV eAeVBepeg pileg, va 0EGUEVOVY YMNAIKA 1O0VTO LETAAA®VY,
v ovactéAlovy T dpdon mpooLedotikav evibpmv (m.y. Mmoo&vyevion) Kabmg Kot
oV wKoavotTd Toug va mapeurodiCovv ™ Mmidikn vrepoleidwon (Cos et al., 2003;
Chung et al., 1998; Hagerman et al., 1999). Axoun &govv avTiukpoPloKes Kot oVTUKES
womeg (Cos et al., 2003; Chung et al., 1998; Yoshida et al., 2000). Téco ot emPrafeig
KOl Ol EVEPYETIKEG EMOPACELS TOV TOPOLGSLALoVV Ol Tovviveg e&aptdvtal omd TN doun
TOVg aAMG kol T ovykévipmon tovg (Chung et al., 1998; Santos-Buelga & Scalbert,
2000).
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3. Xnueronpooraoia

3.1. I'evika

Emdnoroyikéc peréreg éxovv dei€el 6t1 10 80% mepimov tv kopkivov oTov
avBpono ogeidetar oe  mepiParlovtikovg mapdyovieg (my. €kbeon oe  ymuukd
KOPKLVOYOva, KATvVioua, dlatpoor], epyactakd nepipdiiov) (Baer-Dubowska et al., 2006;
De Flora & Ferguson, 2005). Mg Bdon Tig emdnuioloyikég LEAETEC 0 SPOrn yio Tpd™
@opd. €0gce Tov Opo YNuEOTPOooTOCian Tov Kapkivov (Sporn, 1976). Xnuelompootoocio
opiletar N TPOANYT, OVOGTOAN 1] OVTIOTPOPN TNG KOPKIVOYEVETIKNG O00KOGIOG HE TN
XOPNYNOM €VOG 1| TEPIGGOTEPOV YNUKDV EVOGEWMV, €ITE LLE TN HLOPPT GOPUAKOV ElTE HE
™ S10TPOPT| LE TO PLOIKA GLOTATIKA TV Tpoeinmv (Sporn, 1976; Hong & Sporn, 1997;
Kelloff et al., 2004). H «aAbtepn «katavonon Ttov eTPEPOVE oTAd®OV NG
KOPKIVOYEVETIKNG O100TKOAGTIOG KOl TOV UNYOVIGUOV TOL T 01€TovV, £6e1&av 0Tl VITdPYOLV
0Tdo0, TO Omoie HITopovV va TPoANeHovv. Enuepa 1 ynUEOTpooTOcio Bempeital o
TOAD GNUAVTIKY] TPOGEYYION YO TNV TPOANYT TOV KOPKIVOL 10104TEPA LEGM TMV PLGIKADV
ovotatik®v g dtatpoeng (Shukla et al., 2004; Surch, 2003).

H otpamyikt| ynueonpootaciog tov Kapkivov €£xel OmAO oTOY0, TNV OpyIKN
TPOANYN TOL KOaPKivov Tpy TV u@dvion tov (primary prevention) kot tv £ykoipm
aviyvevuor, avacTpoP] Kol TNV TEPULTEP® OVOCTOAY TNG OVATTLENG TOV KUPKIVIKOV
kuttdpov (Secondary prevention) (De Flora et al.,, 2000; Smith et al., 2005). H
TapeumdOOIoN TG Kopkvoyéveong umopel vo emitevyfel péocm tpudv mpoceyyicewv: 1)
peiowon g €kBeong oe meEPPAALOVTIKA KAPKIVOYOVA HEG® EAEYXOL TOL EPYOUCLUKOV
nepPaiioviog Kot evlappuvong g oAlayng tov tpomov {mng, 2) eviomoud Tov
mAnBuouiok®v opddwv mov PBpickovtal 6 LYNAO KivOLVO Yo ELEAVIOT) KOPKIVOL AOY®
YEVETIKOV M TEPPAALOVTIKOV TOpayOvVI®V, £TGL MOTE VO YIVOVIOL GE OUTOVG GLYVEG
KAwvikég e€etdoelg kat 3) eEacPAMON NG YNUEOTPOOTOCIOG HE dLONTNTIKA 1| GLVOETIKAG
pécsa. And avtég tig 3 mpoceyyicelg, ToAd onuavtikn Bewpeitan n ynueonpostacio yloti
Ol 2 TPAOTES OMALTOLV OKPIPN YVOON TOV OUTIOAOYIKOV TAPOyOVIWV OV 0d1YOOV GE

Kapkwoyéveon (Stoner et al., 1997; Shureiqi et al., 2000).

3.2. Kopia otadia tyg KApKIvoyEveong

H «xapxwvoyéveon elvar o peTOoYNUOTIOUOS €VOC (QULGLOAOYIKOD KVLTTAPOV GCF
KOPKIVIKO HEC® oG moAvdidototng owadkacioc. Attieg tov kapkivov Bewmpovvion
dpopa Kapkivoyova Omwg ot 101, ddpopa ynuikd Kot 1 axtivofoiic kKab®OG Kot ot

YPOUOCOUIKES  OVOKOTATAEELS, TO OYKOKOTOOTOATIKG Yovidie kot ot avBdpunteg
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petoArdéels. Ta yevikd otddwo tor omoio Bewpeiton 0Tt aKolovBel 1 KOPKIVOYEVETIKN
dwdikooio eivar M évapén (initiation), n mpoaywyn (promotion) kot M TPOOSOC
(progression) (Ewova 11) (Baer-Dubowska et al., 2006; Shureiqi et al., 2000).

Apyikd, yoo v Evapén g KOpKIVOYEVETIKNG J10IKAGI0G amapaitnTn nTpobndeon
givor n mpayuatonoinon petolraéewv oto DNA. Xto otddo g évapéng (initiation)
ovpPaivel avtiopaon peta&d tov Kapkivoydvov kot Tov DNA tov kuttdpov, mov odnyet
ot dnuovpyio petodraéewv (Ewovao 11). To 614510 avtod givor un avtioTpentod, ®oTd60
Lovo KATm amd Kamoleg Tpobmobécelg umopel 10 KOTTAPo o€ ENOUEVO 6TAd10 Vo eEeAtyDel
og KapKvikd. Akolovbel o 6Tdd10 T Tpoaymync (promotion) katd to omoio pmopei va
ovpPaivovv  cuveyduevec UHETOAAAEELG, TOL TPOKLZTOLV Oamd TNV €kbeon og
nepPailoviikd kapkivoyova kol cuviBmg eeliooeTatl TOAD apyd. Avtd pmopel va €xet
®G OMOTEAEGHO TN SVGAEITOVPYID TOL EAEYXOV TOV KLTTOPIKOV TOAALOTAAGIAGHOV, TNG
pOOIIoNG TG AmOTTOONG KOl TOV EAEYXOVL TOL KLTTOPIKOV KUKAOVL. XT0 GTAO0 TNG
TpoaymYNG umopel va ovuPel KAOVIKY ETEKTAOT TOV UETOAAAYUEVOV KVTTOPWOV TOV
&xouv ydoer kdmoleg amd TG ELGOAOYIKEG TOug Agttovpyiec. To otddo avtd eivar
AVTIGTPENTO QPOV AmaLTEL Vo TPoaymYEQ, 0 0moiog dtav amocvphel oTapatd N avdmTuén
TOV KopKivov. £10 6Tdd10 TG Tpooddov (progression), mov axolovdel, Aoufavel yopa M
dwdoon tov  Koapkivov. Ta  kOTTOPO  OmOKTOOHV  TOV  KOPKIVIKO — QOVOTLTO,
noAlamAactdlovror aveEéleykta Kot £xovv xdoel TV KavOTnTa SPOPOTOiNoNG, TNV
KOVOTNTO. VO EMKOWVAOVOLV UE YELTOVIKA KUTTOPO EVO €YOLV TNV 1KAVOTNTO VO
dmOBovvtan ko va pediotavral. To otddio avtd dev elvarl aviiotpentd kabdg mpoKeLTaL
Y10, LOVIHO UETOOYNUOTIOUO TV KuTtdpwv ot kopkvikd (Ewova 11) (Shureiqi et al.,

2000; Reddy et al., 2003).

Ewova 11: Koplo otéddio TG KapKIVOYEVETIKNG O10OIKOGTOC.
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3.3. Xnpue10mpooTaTevTIKOL TAPAYOVTEG

Ot ynuewompootatevtikol moapdyovieg ywpilovior avaloyo He TO OTASO TNG
KOPKIVOYEVEGNG 6TO omoio emdpovv. H mpdtn tagvounon tov ynUeElTposTOTEVTIKOV
napayoviov Eywve omd tov Wattenberg to 1985, pue Bdaon ta amoteléopoto in Vivo
doxiudv og mepoapatdlma (Wattenberg, 1985). 'Extote évag peydrioc aplfudc peletmv
éyel epmhovtiost v apykn ta&vopnon tovg (Kelloff et al., 2004, 2000; Shukla et al.,
2004; De Flora et al., 2001).

Onwc mpoavaeépOnke, 1 mPocyyion NG YNUEOTPOCTAGIOG TOV KOPKIvO
Baoileton otnv pdwn mpootacio, mpwv TV eueavion tov (primary prevention) (De
Flora & Ferguson, 2005; Smith et al., 2005) kot ot petémerta mpootacio UETA T
yvwon, He OKOTO TNV avaGTPOEN KOl TNV TOPEUTOIIOT TG TEPATEP® AVATTVENG TOV
KOpPKIVIKOV  Kuttapov (secondary prevention). '‘Exet mpotobel kor m tprrofabduoa
YNUEWOTPOoTAGia, 1 omoia apopd Tovg acbeveic petd ) Bepomeio tov kapkivov (De
Flora & Ferguson, 2005; Kelloff et al., 2005). ‘Exovv npotafei mowilol punyavicpoi pe
TOVG 0TT010VG SPOVV Ol YNUELOTPOGTATEVTIKOL TAPAYOVTES KOl KOTOTAGCOVTOL TOGO GTNV
TpOWN 060 Kot o1n  peténerra  mpootocio. [evikotepa, 1M tagwounorn  tov
ANUEOTPOCTATEVTIKAOV TTapayOvIov £ifioton va punv avtpetoniletol e andivto tpdmo
eEatiog TOV TOAADV Kol TOAVTAOK®V UNYOVICU®OV TOL SETOVV TNV KAPKIVOYEVEST).
ZuvOmg, 01 YMUEOTPOCTATEVTIKOL TAPAYOVTEG £XOVV TAEIOTPOTIKES OPAGELG OPMVTAG LE
TOWKIAOVG UNYOVIGHOVS KOl OAANAETIOPAOVTOG e TOKIAOVG TPOTOVG gite PLETAED TOVG EiTE
HE TOVG KAPKIVOYOVOUS TTapAyovTeG. AKOUT, Ol unxaviopol opdaong tovg emnpealoviot
amd O1dPopovg TAPAYOVTEG OMMG 1| CLYKEVIPMON TOvg, M Prodiabeciudtntd Tovg, 0
TPOTOG E160YOYNG Tovg otov opyavioud kAm. (De Flora & Ferguson, 2005; Kelloff et al.,
2005). Ot ynuetompootatevtiKol Tapdyovieg yopilovior ce Tpeic KOpleg Kotnyopies,
OTOVG OVOIGTOAELG GYNUATIGHOV TOV KOPKIVOYOVOV, GTOVS TTAPAYOVTES TOPEUTOIONG TG
Oplone TOVG KOPKIVOYOVOL KOl GTOLG TOPAYOVTEG KOTOUOCTOANG TNG VEOTANCUOTIKNG

avamtuéng (Stoner et al., 1997; De Flora & Ferguson, 2005).

3.3.1. Avaoto)leig OXNPATIOR0D TOD KAPKIVOYOVOD

Ot avactoAelc oYNUOTIGHOD TOV KOPKIVOYOVOL £X0VV TPOGTOTEVTIKY] dPAGCT TPV
mv évapén g odikacio g kapkwvoyéveonc (Shukla et al.,, 2004; De Flora &
Ferguson, 2005). v katnyopio ovth TepAaUBAVOVTaAL Ol TOPEUTOINGTEG GYNLOTIGLOD
TV ViTpolapivev and deutepoyeveis apives katl vitpddon oe 6Ewvo mepipdiiov (Stoner et

al., 1997) xabog kot 1 tpomomoinom g eviepikng pukpoyrmpidag (De Flora & Ferguson,
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2005). IMapadeiypata téTO1OV AVOGTOAE®V givol To aokopPikd 0D, T0 (EPOLAKD, TO
YOAMKO KO TO KOPEIKO 0&D, T0 GOLAPOPIAIKE Tapdymya, 1 TPoAivn kot 1 Belompoiivn

(Stoner et al., 1997).

3.3.2. [Tapayovteg mapepmod1ong tng 6pAocg TOD KAPKIVOYOVOD

Ot mopdayovteg mopepnddiong g dpdong tov kapkivoyovov (blocking agents)
dpovv kvpimg oto othdo TG Evapéng OAAG Kol GTO OTAS0 TNG TPOOdOL NG
Kapkwoyevetikng oladikaciog (De Flora & Ferguson, 2005). Xtnv kotnyopio avty
avinKouv moapdyoviec mov emnpedlovv to peTABOMOUO TV EEVOPRLOTIKOV OVLCIDV,
avaoTEAAOLY TN OpAoM YEVOTOEIKAOV TapAyOVI®V, €EOVOETEPOVOVY NAEKPOVIOPIAOVG
napdyovteg kol erebBepeg pileg, avooTEAAOLY TOV  KLTTOPIKO TOAAUTAOGIOCUO,
datnpovv ™ yevoulkn otabepdmta kat pvBuiCovv v yovidiakn Ekepacn (Stoner et
al., 1997; De Flora & Ferguson, 2005).

21006 Tapdyovieg mov puOUilovv To HETAROMGUO KATATACCOVTOL Ol OVAGTOAEIS KO
oL gmaywyelg Tov KLToXpOUATOS Pasp kKo ot emaywyeic tov evldpmv mmg ¢dong II
(Johnson, 2007; Stoner et al., 1997). Kdamow ynuikd mpokapkivoydva, dev givar aueca
KOPKIVOYOvVa 0AAG TpEmMeEL Vo PETAPOAIGTOVV Yo Vo OGOLV TO. TEMKA KOPKIVOYOVH,
(Reddy et al., 2003). O petafoMopog YeEVIKA d0pPOp®V OVOIDYV, 0 001G gite TPOKELTAL
Vo OOMYNGEL GTNV EVEPYOTOINGT] TPOKAPKIVOYOV®V €ITE GTNV OTEVEPYOTOINGY TOVG
yiveton péow tv avtdpacewv g eaong I xat II. Ot avtdpdscelg g edaocels I aridlovv
N amopakpOHVOLY €VEPYES OUAdES OO TO apyKO HOPLO NG ovciog HEC® 0EEIdMONG,
avaywyng kot vopoéAvone. ‘Eva and ta kuprotepa EvOLpa Tov KaTaADOLVY TIG aVTIOPAGELS
avtég glvan 10 KutOYpopa Paso. Ot avtidpdoelg e edong Il mpocBHétovv drhec opddeg
oT0 Hoplo péc® ovlevéng pe yhvkovpovikd o0&y, Beukd o0& kAm. (Shukla et al., 2004).
Axoun, oTOoVG TOPAYOVTIEC TOV OTNPOVV TN YEVOUIKY] 6TafepOTNTO KOTATAGGOVTOL Ol
enaymyels tov evidpov emddpbmwong Profodv tov DNA kot ot avactoreic twv
TEAOLEPUCMV  EVA, OTOVG Tapdyovteg mov pvOuilovv T  Yovdlokn EKQOPOCM
KOTOTACOOVTOL EKEIVOL TOV EMMPEALOVY TNV EKEPACT] KOl AEITOVPYID TOV OYKOYOVIdi®WV,

KO T®V 0YKOKATOOTOATIKOV Yovidiov (Stoner et al., 1997; De Flora & Ferguson, 2005).

3.3.3. [Tapayovteg KATAOTOANG TI)G VEONAAOPATIKIG AVAIITOENG
Ot TopAyovTeg KOTOOTOANG TNG VEOTANCUOTIKNG avantuéng (Ssuppressing agents)
dpovv 610, 6TASIN TNG TPOOY®YNS Kal TG TPoddov g Kapkivoyéveong (Stoner et al,

1997; De Flora & Ferguson, 2005). v katnyopio avT KOTOATAGOOVTOL Ol OVOGTOAELC
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TOL HETAPOMGUHOV T®V TOALOUIVOV, Ol EMAYMOYEIG TNG TEAKNG dtopopomoinong, ot
PLOUOTEG TOV ONUOTOOOTIKAOV LLOVOTTOTIMV, Ol PLOUIGTEG TG OPACNC TMV OPLOVMV Kot
TOV AVENTIKOV TopayOVTIOV, Ol AVAGTOAELG TG OpAoNG TOV 0YKOYOVIdi®MYV, Ol ETAYW®YEIS
™G SIKLTTOPIKNG EMKOWMVING, Ol TOPAYOVIES OMOKATACTOONG TNG OVOCOAOYIKNG
amavINoNG, Ol EMUYMYEIS NG OMONTMONG, Ol EMOOPOOTEG NG AVICOPPOTING TNG
puebvrioong tov DNA, ot avaoTtoAreic ¢ amotkoddunong g Pacikng pepPpavng, ot
avaotorels Tov  petafolopnod Tov  apoyWoVIKOL 0EE0C KOL Ol OVAGTOAElG NG
ayyeloyéveong (Stoner et al., 1997; De Flora & Ferguson, 2005; Johnson, 2007). Akoun,
0€ 0T TNV Katnyopio YNUEOTPOCTATEVTIKAOV TOPAYOVTIOV OVIIKOVV KOl Ol OVOGTOAEIG
TOV TOMOICOUEPAC®V, T Omoia €lvarl EVELUO GNUOVTIKE Y100 TV KVTTAPIKT dloipecT Kot
TOV KLTTOPIKO ToAAamAactaopd (Wang et al., 1997). Okot avtoi ot Topdyovteg HTopovv
va kabvotepnoovy 1 vo. gUmodicovy Ta KOTTOPO VO OTOKTHGOLV TOV KOPKIVIKO

QoVOTLTO.

3.4. Dvo1koi ka1 O1aTPOPIKOL YUEIOTPOOTATEVTIKOL TAPAYOVTES

H ypnoyonoinon tov @uoik®v Kot S1aTpoPik®V TPoidvTmv ¢ 1 KuploTePT TNYN
QOPUOKEVTIKOV oTolyelov eivar Kabepouévn. Qotdc0, 1 QULGIKN TOPOVCI TOV
BlodpacTIKOV EVOCEMY OC GLOTOTIKMOV TNG JSTPOPNG Elval TO KVUPLO YOPUKTNPIGTIKO
oV KAOIoTA TIC OTPOPIKEG PUTOYNUKEG EVAGELS TOUVODS YNLUELOTPOCTUTEVTIKOVG
nmopdyovtes. H mpooéyyion g ymuetonpootaciog tov kapkivov, Paciletal kupimg ota
QLOIKE KOl JLTPoPIKA Prodpaoctikd otoryeio. TIoALd TpoOPa Exovv peretnBel Yo Tig
TPOCTOUTEVTIKEG TOVG WOOTNTEG KO EXOVV ypnoiponombel oe pHeAETEC YN EIOTPOCTAGIOG,
amévavtt og ddpopeg popeég kapkivov (Kelloff et al., 2000; Shukla et al., 2004; Surch,
2003). Méypt onuepa, évag peydAog aptBuog Sotpo@ik®dv BlodpacTiK@V UTOYNUIK®V
evooewv &xel uedetndel ylo Tig ynuetonpootatevtikéc toug wdtntég (Kelloff et al.,
2000; Wattenberg, 1992). Qc16060, kdt® and LGIOAOYIKEG GLVONKES, Ol SLOTPOPIKOL
YNUELOTPOCTOTEVTIKOL TTapdyovteg mpocsAapufdvovtor ¢ pelypota. AVTO €xel oG
OTOTEALEC O, Ol OLOPOPETIKOL TAPAYOVTES, TOV VILAPYOLY GTA TPOPILQ, VO OAANAETIOPOVV
HETOED TOLG Kot Vo EXNPEALETOL 1] OMOTEAECUATIKOTNTO KOl TO €0POG TV OPACEDV TOV
EMUEPOVG CLOTATIKOV. AVTO, KOOGTA amopaitnT) TNV KOTOVONON TOV EMUEPOLS
WOTTOV TOV JATPOPIK®V PlodpacTiK®V oToleimv ®ote va givor mo €OKOAN m

KOTOVON GO TOV 1O10THTOV TOVS MG GTOLXEIN TOV TPOPILMV.
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3.5. IIpoypaupa avantodls VE®@V YHUEIOTPOOTATEVTIKOV TAPAYOVIDV

Metd Vv oploBétmon TG YNUEWTPOCTAGING KOl TOV YNUELOTPOCTUTEVTIKOV
TOPAYOVIOV (MG CNUOVTIKNG TPOCEYYIONG OMEVOVTL GTNV OVTILETOTICT TOL KOPKivov
(Sporn, 1976; Wattenberg, 1985), évac peydrog aptOudg peretmv eEetdlel péypt onuepa
mv avalnon VE®V YNUEIOTPOCTATEVTIKMOV TAPUYOVIOV KOOMDS Kol TOVG UNyaviopoHs
ue tovg omoiovg dpovv. Me Baon tig peréteg, to Aebvég Ivetitovto Kapkivov (NCI)
KaOEpwoe €va TPOYPOLUN OVATTUENG VE®V YNUEOTPOCTATEVTIKMOV Topayovimv. To
TPOYPapLO 0Vt ElYE GKOTO VOL GUVTOVIOEL TI UNYAVIGTIKN £pguva. e in Vitro kot in vivo
JOKIEG o€ TEWPAUATOL®O TOV VEDV YNUELOTPOCTOTEVTIKMOV TOPAYOVTOV KoODG Kol TIC
TEPOTEP® KAMVIKEG Kot ToEikoAoyikég pedétec (Crowell, 2005; Kelloff et al., 2004).

To 1995 onuovpyndnke éva oyxédo kaBodnynong vy TV avamtuén vEwv
YNUEOTPOCTATEVTIKOV TopayovTev, | vroyneiwv eapudakov (Kelloff et al., 1995). Mg
Baon 1o oy€d10, apykd YIVETOL O YOPOUKTNPIOUOS TNG OPUCTIKOTNTOS TMV LIOYNPLOV
VEQV  YNUEOTPOCTATEVTIKOV TOPOYOVIOV YPNOILOTOIOVTAG N VILr0  punyavioTikég
CYMUELOTPOCTATEVTIKEG» LEBODOVE KOl TEPOALOTIKG LOVTEAN KOPKIVOV [E TTEPARATOL .
Onwg yiveton pe to EKTIUOVTOL OE TPOKMVIKEG UEAETEG Kol UEAETEG PAPUOKOKIVITIKNG

kot poppokodvuvoautkng (Kelloff et al., 1995).
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4. EAevOepeg pileg, 0§e10wTIKO OTPEG KAL KAPKIVOYEVEDTH
4.1. EAev0O¢epeg piceg

Me tov 0po ehevBepn yapaxtnpiletor Eva poplo 1 ATOHO TO OToio TEPIEYEL Eva N
mEPLECOTEPA GVLEVKTA NAEKTPOVIA GTNV EE®TEPIKT TOV oTolBAda. H mo anin eAehOepn
pila elvar to dtopo TOL VOpPOYOVOL TOL amotereitor omd €va TPOTOHVIO Kot €val
niektpovio. Ot ehevBepeg pilec eivar pdpia moAd aoctadn Kot evepyd kabmg 10 acHievKTo
NAEKTPOVIO av&dvel T dpacTKOTNTA TOVG Yot Tpoomabel vo AmOcTAcEL NAEKTPOVINL
amd GAlo dropo ywo va oynuotioet Cevyog (Halliwell, 2001; Halliwell & Gutteridge
1998).

Ot eheBepeg pileg pmopovv va avtdpobv gite petah tovg eite pe ddpopa GAla
puopro too omoia dev givan pilec. Otav avtidpodv peTa&h TOVG 001 YOVV GTNV TOPAYWYN
pg un piCag. H pun pifo avt) ocuvibog elvar Atydtepo OpaoTiky] amd eKeiVEC TOL
oonynoav otnv mopayoyn ms. Otav ot elevbepeg pileg avtidpodv pe pia un pila, 0mmg
gtvarl to meplocodtepa Popdpro (DNA, Mmidwo, mpwreiveg), mapdyovion véeg pileg ot
OTOleg OTNV GUVEYELD UTOPOLV VO OVTIOPAGOLV pe GAAL POPLEL KOL VO, 0O Y{GOLV GTNV
mopaywyn véov pitov. H dtudwacio avty propet va cuveylotel aAvcdmTd pe ducpeveig
ovvéneleg yo. tov opyaviopd (Halliwell, 2001; Halliwell & Gutteridge 1998).

Mo 11g erevBepeg pileg ocvyva ypnoyLomoleital yevikd o Opog dPOCTIKES LOPPEG
o&uyovov (Reactive oxygen species, ROS). O 6pog meprypapet tig elebbepeg pileg mov
gyouv cov Kevipikd udplo 10 o&vydvo, ommg to 0,7, ko to OH". Xapaktnpiotikd
nopodeiypota ehevbépov pilav eivar n pila tov covmepotedikov avidviog (027), tov
vdpo&uiiov (OH’), tov odko&vAiion (ROY) kat tov vépomepo&vrion (HOZY). Qotdco, otig
ROS evtdocovtot ko pun plikd mopdywya tov 0Euyovov OTmg ival To VIEPOEEIdI0 TOV
vdpoyovov (H,0) ot pilec tpiyhwpopedoriov (CCl3Y), o Berovyeg piCec (RS ko 10
voyAwpindeg o&H (COCI). Ztic elevbepeg pileg avikovuy Kot Ol SPUCTIKEC HOPQEG
almtov (Reactive nitrogen species, RNS). Ot RNS nepilappdavovv pileg mov éyovv cav
KEVIPIKO HOPLo 10 GLwto Ommg to povoceidio tov aldtov NO™ kot to 810&eidio Tov
aldtov NO;" kabdg kar almtodyec evdoelg mov dev eivar elevBepeg pilec aldd sivon
0&E10MTIKOL TOPAYOVTEC | LETATPETOVTIOL EVKOAN og eAevbepeg pileg (M. TO VITPMOES
o0&y HNO; kot to aviov tov vitpikov vrepoéedion ONOOY) (Halliwell & Gutteridge,
1998; Halliwell, 2001; Fang et al., 2002).
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Hapaywyn kot dpdon

Ot elevbBepeg pileg mapdyovtal 6Tov opyovioHo amd evdoyevelg Kol amd emyevelg
nnyéc. Extoc and emProfeic emdpdoeic ota Propdpia, 1 Topaym®yr] TOVG OTOTEAEL Kot
TUHO. PLGLOAOYIK®V Agltovpyldv. H xuptdtepn evdoyevig mnyn mopaywyng eAev0Epwv
p1LdV glvar 1 TOYXOVOPLOKT] OVOTTVELGTIKY] dAVGId0. AKOUT, TOPAYOVTOL GE KOTAGTAGELS
QAEYHOVIG amO TO OLOETEPOPIAQ, TOL NOGIVOPIAC KOl TO, LOKPOPAYo dAAd Kol amd To
VIEPOEEIBIOGMUOTO, KOl TO cVOTNO TOL Kutoxpopatog Paso (Halliwell & Gutteridge
1998; Fang et al., 2002; Valko et al., 2007).

Ot pilec 0,7, eivar pdpro O o omoio Exovv deytel éva NAEKTPOVIO 6TNV EEMTEPIKT
tovg otolada. Ilapdyovior amd v O1ppor] MAEKTPOVIOV MO TOVLG HETAPOPELS
NAEKTPOVI®OV TNG OVOTVELGTIKNG OALGIONG OTO HITOYOVOPLOL GTO HOPLOKO 0EVYOVO.
[Mopdyovtor  emiong amd 1 Opbon moAlwv evldpwv oOmwg  AMmolvyevdon,
Kukhoo&uyevaoeg, ofewaon g avlivng, tov NADPH, 10 kutdypopa Pasp kot dAha
évlopa. Qg ehevbepeg pileg £xovv v 1010TNTO Vo 001 Y0OV G PAGPES aVTIOpOVTOG ME
dapopa pop péoa otov opyaviopd. Qotdco, ou pileg Op mapdyoviar omd To
(QOYOKVTTOPO, LE OKOTO TNV KOTAGTPOON POKTNpimV TOv £X0uV €1GEADEL GTOV OPYOVIGUO.
EmnAéov vbpyovv evdeiEelg 0Tt pikpég mooot1eg TV POV oVT®V, TOL gvtomilovTon
eEOKLTTAPIKA, TOPAYOVIOL OC OLOKLTTOPIKE CNUATOSOTIKA HOple amd TOAAE KOTTOPO
(Halliwell & Gutteridge, 1998; Valko et al., 2007).

Ot pitec NO', o1 omoiec mapdyovtar and to apvold L-apywvivn, uropovv podi pe tig
piec O," vo ocvufdrovv 6TOV oYNUOTICUO TOV TEpoluvitpitn mov eivor Wbiaitepa
emPAaféc uopro. Qotodco, mapdyovrol omd To evoodnAtokd KbtTapa Kot Bempodvtal omd
T0VG mopdyovies mov puBuilovv v YoAdpwon TV Agl®V HUIKOV KLTTAp®V, TNV
aPTNPOKN TEST), TI GLGCMOPELOTN TMOV OHOTETOMMV Kol TV ayyeloyéveon. EmmAiéov,
elvar amd ta moO OlOEdOUEVO  OMNUATOOOTIKG  HOPlo, OmOTEAOVV  ONLOVTIKOVG
VELPOOLAPIPAUCTEG TV VELPIKADV GLVAWE®V KOl TOPAYOVTOL OO TO LAKPOPAYO YLl TNV
e€ovdetépmon pikpoopyavicumv (Halliwell & Gutteridge, 1998; Fang et al., 2002).

To H0; mapdyetor mapovsio pilov O, péowm pog avtidpacng mov KataAveTat
amd 10 évlupo vrepoedikn dicpovtaon (SOD). To H,0; cuppetéyet oty avtidopoon
Fenton (Ewova 12 (2)) péow g omoiag 0dnyel 6NV Tapaymyn TV W10{TEPO SPACTIKOV
OH’. Qotdoo, umopsel vo §xet evepyetikéc dpdoeig kabag ypnoiuomoteitar amd to vivpo
Bupeoctdikn diopovtdon yio TV cHVOEST TV BUPEOEOIKMOY OPLOVAV Kol LEPIKES POPES

dpa GOV SOKVTTAPIKO GNUATOOTIKO HOPLO.
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Yrg efoyevelc myég ehevbépav  pllov  mepthapPdvovtar m €kbeom  oe
LOAVGLOTIKOVG TTEPIPOALOVTIIKOVG TTopayovtes (). Kamvdg Totrydpov, meptBoallovTikoi
POTOL, T EVIOUOKTOVA KAT.), 1| €vtovn doknon (cepdfio 1 avaepoPfia), 1 oviCovoa kat
VIEPLOONG aKTVOPoAin KAODG Kol CUVTNPNTIKA TPOP®OV Kol TOAAN YMUELOOEPATELTIKA

eappoxo (Halliwell & Gutteridge 1998; Kohen & Nyska, 2002).

Emifiiafeic opdceis twv elevbipwv piiav

Ot elevBepeg pilec avtidpodv He TIG TPMTEIVEG KoL TIC LETOVCIHOVOLV, TPOKAAOVY
BraPeg oto DNA odnymdvtag oty dnuovpyio petadrdéemv kol o&elddvouy o AMmidia
TV pepppavav. Axoun, oxetiCovtor pe dtdeopeg maBorloyikég KATOOTACELS OTMS O
Kapkivog, o dufne, achEvELEG TOV AVOTVEVCTIKOD GUGTIUATOG, 1) APTNPLOCGKANPLVGT
Kot KOmoleg vevpoekulotikég mabnoelg (Alzheimer, Parkinson) xofog kot pe
ynpovon (Halliwell & Gutteridge 1998; Halliwell, 2001).

Xapoaktnpiotiky givor 1 dpdon g pilog Tov vépoEviiov OH’, mov Osmpeitor pa
ano tic mo emProPeic pileg, n omoia avtidpd e 0TIONTOTE PpicKeTal KOVTH GTNV TEPLOYN
nmov mapdyetal. Ilapdyetor ocvvibog Otav to kvttapo exktebodv oe  oviovoa
aktwvoBoAia, n omoio olaond tovg despovg O-H oto vepd, mov eivar 10 mo dpbovo
CLOTUTIKO TV KLTTAP®V, 0dnydvtoag oty mapayoyy tov piidv OH kar H'. Ot pileg
OH" mpooPdrrovv 1660 10 DNA dc0 ko Ti¢ Tpwteiveg Kat ta Mmtidio. And to o
ONUOVTIKEG 1010TNTEG TOV POV OVTOV €ival Ol TPOTOTOWCELS TOV TPOKAAOVV OTIG
Baoeg tov DNA (Halliwell & Gutteridge 1998; Marnett, 2000).

Ot pieg OH mapdyovtan eniong and tig pileg O, kar H20, péow e avtidpaong
Haber-Weiss (Ewovo 12) ko tng avtidpaong Fenton (Ewova 12(2)) avtiotorya
Topovcio eTdAAoV Wvtov ownpov (Fe) 1 yaikov (Cu) (Halliwell & Gutteridge 1998;
Halliwell 2001).

Fe¥* + 0" > Fe" + 0, (1)
H,0, +Fe** (1 Cu*) — OH’ + OH + Fe** ( Cu") (2)

07"+ H,0; > O+ OH"+ OH" (Ilapovsia Fe* fj Cu>) (3)

Ewoéva 12: Avtidpdoeig Fenton (2), Haber-Weiss (1-3).
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Emidpooeic aro DNA

Ot ehevBepeg pileg Exovv v wovotnta vo. tpocPdriovv o DNA mpokoaddvtag
povokAwva M diklwva oracipota, tponomoinon tov Pdcewmv kot yidopata oto DNA.
[Teprocotepeg amd 100 o&edmtikég Tpomomomoelg Exovy avayvoptotel 6to DNA péypt
ofuepo (Klaunig & Kamendulis, 2004; Dizdarglu et al., 2002; Cox et al., 2001). H mwo
YVOOT| Kot pehetnuévn ofedmtikny tpomomoinon otig Pdoeig tov DNA, sivan m 8-
vdpo&vdcoéuyovavosivy (OH8AG), n onoia TpokvTTEL 0O TV 0EEIBWOT TNG YoLAVIVIG
ot 0éon tov C8 10V TOVPWVIKOD dakTVAIOL. ALTH 1 0&EWWTIKA TpoTOTTOUEVN Pdom
odnyel 010 oyNUATICHO pETOANGEEDY Kot cvykekpluévo G = T petotponég ol omoieg
&xovv mapatnpnOel o HETOAAAYHEVO OYKOYOVIOlOL KOl OYKOKATOOTAATIKA yovidlo. H
tporomoinomn g OH8AG dnpovpyeitar kKuping and tn dpdon TV 1310iTEPC SPACTIKOV
piltov OH'. Ov pilec ovtéc pmopei vo TPOKAAEGOLY TO GYNUOTICHO  dapOpmV
0&EOUEVOV TPOTOVTOV, KOONDS HTopovV va, avTdpacovy pe T deo&upBoln aldd Kot pe
T1g alwtovyec Pdoeic tov DNA (Marnett, 2000; Cadet et al., 1999; Dizdarglu et al.,
2002).

Emidpdoeig ot mpwreiveg

211¢ mpwteiveg oplopéva apvoEéa ivor moAD gumadn otn Opdomn TV eAEVBEpV
pilov. O1 ROS avtidpovv e tor apvo&éa TV TpOTEIVAV, 1laitepa TV 16Ty, TV
apywivn, T Avcivn Kot Ty TPoiivn Kot Tapdyovv Tpoidvta e KapPovoiopdades. Akdun,
ot =SH ouddeg g xvoteivng ofeildmvovtor oe Oetohikéc pilec (RS) petd amd v
enidpaocn ROS ko pe dueon avtidpaon pe wovta petafotikov uetdAiov (Valko et al.,
2007). Ot emdpdoec avtég Umopel vo. €YOVV G OTOTEAEGUO, TNV TPOTOTOINOTN TNG
AELTOVPYIKOTNTOG KOl THE Sapdpemons Tov npoteivov. Ot mold dpactikég pileg OH
UTOpOovV va. 0dNYNGoLY 6T dnpovpyic OpavcoudTOv 6ToVg dECUOVS TOL GLVOEOLV TA
apvo&éa PETOED TOVLG, 00NYMOVTOS GTOV KOTOKEPUOTIOUO TNG TMPOTEIVIKNG 0AVLGIO0C

(Klaunig & Kamendulis, 2004).

Emidpoaoeig oo Mizioio

Ta molvakdpeota AMmapd o&éa givor TOAD gumadr| ot dpdon TV eAevBEpwV pridv.
Mia ehevBepn pila pumopel va avtdpdoet pe to Amapd o&éa TV pepPpovikdv Mmidiov
Kot va EEKIVAGEL Lol 0ADCIOMTH GEPA AVTIOPACE®MY, TOL UTOPEL Vo, 00N YNOEL G€ ATIOKN
vrepoeidmon (Ewova 13) (Halliwell, 2001; Mylonas & Kouretas, 1999). H Amidwkn

vrepo&eidmon odnyel o€ aotdbeln TG TAACUATIKNG HEUPPAVIG TV KLTTAP®V, 1| OoToin
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ot ovvéyxeln umopel va odnynoel oe kuttapwkd Odvato. Kotd Tig aAvocidmrtéc
avTIOPAcELS TG AMmdkng vrepoleidmwone mapdayovion véeg pileg ol omoieg pumopovv va
Eekvioovy Ao TNV opyN TIG AVTOPACELS Kot popa o omoio ivar to&ukd yio ta kuTTapa
(Mylonas & Kouretas, 1999). Kvpia to&ikd mapdymyon e Maidikng vrepoleidmong eivat
N unAovikn d1oAdetion (MDA), emoeidio kot ahdebdeg, Omme 1 4-vdpo&vvovevain. Ko n
MDA «a1 n 4-vdpo&uvvovevain eivar popia, Ta omoia TposParovy to DNA mpokaridvTog

nowkileg tpomomomoelg kot omacipato (Klaunig & Kamendulis, 2004; Marnett, 2002).
LH+R — L +H,0
L'+ O, » L-0-O°
L-O-O"+ LH — L-O-OH + L’
L-O-OH — L-0-O’, LO’, RCHO

Ewova 13: AAMc1dmTéc avidpacels g AmOKNG vrepoieidmong. Mia erehBepn pila
(R") umopel vo odnynoel oe vrepoleidwon tov Mropdv 0EEOV TOV HEUPPOVIKOV
Mmdiov (LH) ko otov oynuatioud véov eredBepwv pilodv. Ot avtidpacelg 0dnyodv
oTovV oynuatiopd pag pitag pe kevipued popo tov avlpaxa (L 1 -C°) n onoia otnv
ouvéyewn avtopd pe Eva poplo Oz odnyodvtag otov oynuaticpd pag pilag mepo&viiov
(LOO 1 yevikd ROQ"), 1 omoia pe v oepd g pmopel vo ovtidploel pe &vov véo
vopoyovavlpako 0OMNYOVTAG o©ToV oynuatiopd véag piloc m omola pmopel va
EavageKiviGEL TOV KOKAO TOV avTIOPACEMV.

4.2. Avt10§e10@TIKOI P AVIOUOT

Ta wottapa €xovv avamtHéel €va cOLOTNUO OVTIOEEIOMTIKNG ApLVOG Yoo TNV
aviipetonion tov emProfov opdocwv Tov glevBépov prldv. Q¢ avTloEEd®MTIKO
yxopaktnpileTar omoladNToTe Evmaon, 1 onoio 0TV BPICKETOL GE PIKPOTEPT] GLYKEVIPMOT
Ao To TPOG 0EEIOMON VTOGTPOUA EXEL TNV IKOVOTNTO VO TAPEUTOSILEL I VO OVOOTEALEL
v o&eidwon Tov vrooTpdpatog. To cuoTNU TG AVTIOEEWOMTIKNG Apvvag omaptiletol
amd evloukovg Kot pn evEOUIKOUE UNYOVIGHOVG, Ol 0moiot gite deouebovy Tig eAev0epeC

pilec eite pewdvovv v mapaywyn tovg (Halliwell & Gutteridge, 1998; Halliwell 2001).

41

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



4.2.1. EvQopikoi aviliogedmTikol pxaviopot

210v¢ evELUIKOUG OVTIOEEWMTIKOVG UNYOVIGHOVS aviKkouy dtdeopa Eviopo To
omoio &ite deouevovv TG ehevBepec pileg eite peidvovv Vv mapaywyn tovs. Ta
KUPLOTEPO avTIOEEWMTIKA Evivua givar 1 vepoeldikn dicpovtaon (SOD), n kotardon
(CAT) n mepo&eddon g yAovtabeidovng (GPX) kot 1 pedovktdon g YAovTabeidvng
(GR) (ITivakag 3, Ewova 14) (Halliwell & Gutteridge 1998). IMapd tig moAAéC peréteg
Yo TN dpdon kot Tig W0TNTEG AVTAOV TV eViOI®VY, KOOMG Kol Yol TN GLUUETOYXN TOVG
oTNV OVTIOEEWDMTIKY Gpvve TV Kuttdpov amévavtt otig ROS, dev elvar EexdBapn M
onuacio Tovg ota KOTTOpa KoODG Kot ot cuvepylkés Opdoel petad tovg. Avtd
OQEIAETOL OTNV ETEPOYEVELN TOV TEPOUATIKOV HEBOd®V TOv eKTovV TN dpdomn Tovg,
KaODG Kol OTIC SPOPETIKES 0EEOMTIKEG CLUVONKES TOV KOOE TEPANOTOS, Ol OTOiEg
nmpocdlopilovtol amd ToV TOTO TOLV GULOTHUATOS TOPUY®YNS TV eAeVBEpV pLlmv, TV
meployn otV omoia mapdyovtar ot pileg (evéokvttapikd 1 eE®KLTTAPIKA), TO YPOVO
éxBeomng otic pileg kAm.. Emiong, n epunveio ¢ aviio&edmtikng opdong twv eviouwv
TOWKIAEL AvAAOYO LE TNV KVTTOPIKY] OTOKPLON OV EMAEYETAL Y10 TOV TPOCIOPIGUO TNG
TPOCTOUTEVTIKNG OPAONG TOV OVTIOEEWOTIKOV evidpwmv. Meléteg €yovv Ocifel OTL M
pooTatenTikn dpdon g GPX kat g SOD givan mpocbetikn evad n dpdiomn g SOD ko
g CAT eivau cvvepywkn (Michiels et al., 1994; Halliwell & Gutteridge, 1998).

IMivaxkag 3: AvTidpacelc Tov KaTaAHouV To KuPLOTEPA aVTIOEEWMTIKA Evivua

"Eviopa AvTidpaon Tov KOTAADOVV
Y7epoEetdikn Siopovtdon 20"+ 2H" > H0, + O,

KotaAdon 2 H,0, & O, + H,O

[Tepo&erddion g yAovtabetovng GSH+R" — GSSG +R

Pedovktdon ¢ yhovtabeidovng NADPH + GSSG <> NADP" + 2GSH

GSH: ylovtabeiovn, GSSG: oedwuévn popen yiovtabewdvng, R elevbepn pila,
NADPH: owo@optkd vikoTvopdo-adevivo-otvoukAEOTid0.
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0,

NAD(P)H XO
NADPH o&g1ddon
UVOTVEVOTIKT 0AVGIdO

NAD(P)*
O,
H* SOD
CAT H,0, GPx

Ewova 14: Zynmuotiki ovomapidoTtoct TV ovIWPAcE®Y Tov KOplov eviOU®OV TNng
avto&edoTikng apovag. XO: o&ewddon g Eavliving, SOD: vrepoeldikn diopovtdon,
CAT: «xatordaomn, GPx: mepoewddon g 7yiovtabeidvne, GR: avaymydon 1ng
yAovTtafelovng.

Yrepolerdikn dieuovraon (SOD)

H dpdon g SOD avakaddebnke yio mpmdtn @opd amd tovg McCord ot
Fridovichin (McCord & Fridovichin, 1969). H SOD «xotolvelr tv ovtidpaon
avtooéeidmong tov O oynuotiCovtag H20, xou Op ([Mivakag 3). Ymapyetr o tpeig
HOPQEC e TNV 10100 KOTOADTIKY dpdon, thv kuttapomiaouatikny popen (Cu/ZnSOD)
wtoyovoplakn (MnSOD), kot pia véa popen (Cu/ZnSOD) mov avakaidebnke Tpdcpata
Kot evromietor eE@KLTTAPIKA Kot dlapépel amd v Kuttaponiacpotiky (Halliwell &
Gutteridge, 1998; Michiels et al., 1994).

H xvttapomiacpatiky popen g SOD (Cu/ZnSOD), givar éva opodipepég 32 KD,
kot amotehet mepimov 10 70% tv popedv g SOD. Eivat diéyvtn 610 KVTTAPOTAAGLO
Kol 6€ pKpOteEPO Pabud otov mupnva, evd amovcstdlel and to prtoyovoplo. Bpioketon
OT0 TTEPLOCOTEPA OPYOVa, G€ EMONALL Kol 6€ OAOLG TOVS TUTOVG TOV (QPUYOKLTTAP®V
(Crapo et al, 1992). H proyovdpiaxry Mn-SOD givar éva évlupo to omoio amoteleitan
amd 4 opoteg peta&d tovg vropovadeg 96 kD, mov mepiéyel éva dTopo payyoviov ovd
vropovada (Whittaker, 2000). H sokvttapia-SOD (Cu/ZnSOD) eivatl 1o povo évlvpo
mov e&ovdetepavel TG pileg Oz otov e€mkvutTaplo ydpo. IIpodKettal yoo po TeTpopepn

yYAokompwteivn, pe poprakd Papog 135 kD, mov mepiéyet xahkd Kot yevdapyvpo Kat o
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0,5-17% twv popemv g SOD. O poéiog g cvykekpiuévne popeng SOD eivar modd
ONUOVTIKOC AOY® TNG eEMKLTTAPLOG KOTAVOUNG TG 6Tovg totovg (Oury et al., 1996).

H SOD 6fempeitar 01t glvar amd ta Eviopa g TpMOTNG YPOUUNG QUUVAG OTEVOVTL GE
Kataotdoelg o&edmtikod otpeg (Michiels et al., 1994). Katd v npepia 1o peyolvtepo
LEPOC TOL Tapoyduevov amd ta ptoxovéplo Oy avdyetor amd ™ proyovdploky SOD

(Mn-SOD) evd 1o voAowmo drayéetal oto kKuttapdmiacpo (Powers & Lennon 2000).

Karaidaon (CAT)

H xoataidon eivar to évlopo mov kataAvet ) didonaocm tov HoOz o HoO ko O;
(TTivaxog 3). Eva popro CAT pmopei va petatpéyet 83.000 puopro H,O; to devtepdrento
oe vepd kol ofuydvo. Bpioketor kvpiowg ota vmepofewdocopato, oAAL Kol oTO
rtoyovopla kot to KuttapoOmhacpua. To peyaAvtepo mocootd tov evibuov evromileton
ota. gpvbpokvtTapa, Tovg veppovg kot to fmap (Chance et al., 1986; Masters et al.,
1986). Eivou éva tetpapepéc Eviopo to omoio amoteleitan omd 4 TOATENTIOIKES OAVGIOES
peyéBovg tovAdyiotov 500 apvolémv. 1o TETPAUEPES QVTO VIAPYOLY 4 TOPPLPIVIKES

OMABEG OiUNG, O OTOiEG EMTPETOVY GTNV KOTOAAoT va. avTtdpd pe to HoO, (Halliwell &

Gutteridge, 1998).

Ilepoleroaon (GPX) kat avaywyden (GR) ties ylovrabeiovys

H mepoeiddon g yhovtabedovng sivar pia oeAnvornpwteivn (Se-GPx). Eivo éva
teTpapepéc Eviopo 1o omoio amoteleitar amd 4 opoteg vropovadeg 22 KD (Spallholz &
Boylan, 1991). Kabe pio mepiéyetl Eva dropo oeAnviov, kabdg po cEANVOKLGTEIVY elvat
0TI TOV EUTAEKETOL OTNV KOTaALTIK) Opdomn e GPX. H GPX elvar mapodoa oto
KUTTOPOTAOCHO. KOl OTO [UTOXOVOPLOL KO GUUUETEYEL OTNV OVOY®OYN AUTIOIK®OV Kol W
vdpomepoedionv. H kupidtepn avtidpaocm g agopd m petatpont tov H20;2 og H20 pe
Tawtoypovn ofeidmwon dvo popiov yhovtadeovng (GSH) (IMivaxag 3). H dpdon tg GPx
etvar  g€edikevpévn Yo tov déktn tov vdpoydvov, v GSH, oAAd dev eivar
e€e101KeELUEVT Y10 TO VTOCTPOUA, IVOVTOG TN OLVATOTNTA VO UTOPEL VO AAANAETIOpACEL
ue dwapopetikég ehevbepeg pileg (Michiels et al., 1994; Halliwell & Gutteridge 1998).
Ao kvntikng mievpdg n GPX ko 1 CAT ocvppetéyovv kat ot 600 otV amoudKpuven
tov Hy0,. Qotéco 1 GPX éxel peyaivtepn ovyyévela yio to HyOz amd v CAT, kotd
ovvénela to HoO; amowodopeitar koping amd v GPX og @uotoloyikég cuvOnkeg (Jones

etal., 1981; Antunes et al., 2002).
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H ylovtabewovn eivar n mo deBovn yapuniod poprakod Papovg BeldAn, €va
tpumentioo (y-Glu-Cys-Gly), ko vrapyer otnv aviypévn (GSH) kot oty o&etdouévn
g popoen (GSSG) ota kutTopo (Ewova 15) (Meister & Anderson, 1983). H GSSG petd
10 oynuaticpd g and mv GPX avayetor oe GSH péow g opdong tov evidpov
avaywydon g yrovtabeidvng (GR). H GR eivar éva dpuepéc évivpo to omoio gépet 600
uopte FAD ota evepyd tov kévipa, ta omoio ypnowomowovv to NADPH yu v
avayoyn g GSSG (ITivaxag 3). To NADPH pe ) ogipd tov, avoved®veTtal omd T
dpaom tov evlduov debidpoyovaon g 6-pwceopikng yYAvkolng (G6PD) (Michiels et al.,
1994; Halliwell & Gutteridge 1998).

Yt xkottapa n ovykévipwon ™ GSH eivar 10 11 100 gopéc peyalvtepn omd
ovykévipoon g GSSG. AvEnon g evookvttapikng GSSG  ogesidetar otnv
arotkodounon tov HyO, and v GPX. Eivol onpovtikd va toviotel 0ti, akdun Kot po
pkpn avénon oty o&eidwon g GSH umopet va odnynoetr oe avénon g GSSG
(Cotgreave et al., 1988).

0 NH,
H
H N OH
N M
H
0] Q 0]

SH
0 0 0
H S
: H 0 0 o ©
Nz © Jk/\)l\
HO™ ™ N N\)LOH

Hp 0

Zn

A B
Ewoévo 15: Xnuukég dopég tav d0o popeav tng yrovtadeiovng. (A) GSH, (B) GSSG.

4.2.2. Mn evQopikoi avtio{eldwtikoi pnyaviopoi

Boowég mpotimoféaels yio tov yopaktnpiopd evog Lopiov wg avtioedmTikoy givat
va kofvotepel M va gpmodilel v o&eldwon evOog TPog 0EEIOMOT VITOGTPOUATOS Kot Ol
pilec mov mpokHITOVY pETE TN Opdom Tov va givor otabepéc. XNV Katnyopio TV un
evOOIIK®V  oVTIOEEWMTIKOV — UNYOVIGUOV  TEPAAPAvOvVTOL  daeopa  OoTPOPIKE.
ovotatikd Omwg M Preapivn E, to B-kapotévio, 10 aokopPikd o0 koD kot 1M
yAovtafelovrn, ot ynAkol JOeoueLTEG UETAPROTIKOV UETAAA®Y, TO OVPKO 0&H, 1
xorepvOpivn kot 10 cuvéviupo Qip. XNV Katnyopio oV EVIAGCOVTOL Kol O S10TPOPIKES

rolvpawvolkéc evooetg (Halliwell & Gutteridge 1998).
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4.3. O§e16wT1KO OTPEG

On ehevBepeg pileg extog and T1g emProPeic eMOPACES TOVS, CLUUETEXOVV KOL GE
dpopes PuGIoAOYIKEG Aettovpyies. 'ETol otov opyaviopud ot avtio&eldmTikol unyavicpol
Kol M mopaywyn tov erevfépmv pillav Ppickovror oe pia wwoppomio. H datapayr g
100PPOTIaG HETOED TNG TOpay®YNS TOV eAevBépov pllodv Kol TV ovTIOEEWMTIK®V
LUNYOVICU®OV, KOTA TV 07010 VIEPIOYLEL | TPMTY], opileTal mg 0&edmTikd otpeg (Ewkdva
16) (Halliwell & Gutteridge, 1998; Sies, 1985). To o&eldwTIKO GTPEG TPOKOAAEITAL
ocvvnfwg amd:

1. Mewwpévn 0paon TV avToEEOTIKOV Unyavicumv. Avtd pmopet va couPet gite
e€autiag peToAAEE®V 1 TOEIKOV TOPAYOVI®MV TTOL £nNPedlovV TN dPaCTIKOTNTA
TV avtoeotikdv  evlduov  eite amd TN peioon TovV  JTpoPIK®OV
AVTIOEEIOMTIKMV OVGIMV.

2. Avénuévn mapayoyn ehevfépov pilov (ROS/RNS). Avtd ocvufaiverl gite and
ékbeom TV Kuttapwv oe vynid emineda ROS eite oe mapdyovteg mov odnyodv
oV avénpévn tapaywyn oe ROS.

Kotd 10 0&edotikd otpec, M vrepoy] TOV 0EEWMTIKOV Topaydviov cuviimg
oonyel oe mpokAnon Prafav oto DNA, 11 mpwteiveg ko ta Aridwa. Eniong, pmopel va
00MNYNOEL GTOV KVLTTOPIKO BAavato gite pHEc® NG VEKPMONG €ite HEC® TNG OMOTTOONG.
Qot6c0, o1 emdpdoelg tov ROS kot tov o&edmTikon otpeg e€optdvtal amd Tov TOTO
TOV KUTTAP®V Kol omd T0 EVOOKLTTOPIKO PopTio TV ehevbBépmv pilav. 'Epegvveg €yovv
ovoyeTicel TO 0EEOMTIKO oTpec Ue Odpopes aochévelee OTM®MG O KoPKivog Kot Ot

kapdayyelakég madnoeic (Halliwell, 2001; Halliwell & Gutteridge, 1998).

SOD, CAT, GPx, GR, GSH,

O10TPOPIKA AVTIOEELOOTIKA
AvVaTTVEVOTIKT 0AVGIOW

0,", H,0,,'0,, OH", NO, ONOO"

évlopa emor6pOwong tov DNA

MmowKa tepoeiona, oCeldmpéveg
npoteives, DNA ko RNA, 16vta
Fe?*, Cut

Ewova 16: Zynuatikn avaropdotacn tov ofedmtikod otpec. H wooppomion twv
AVTIOEEOMTIK®V Kot TV EAEVOEPOV PLLMOV S10TOPAGGETOL VITEP TOV EAELOEP®V PLL®V.
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AEIKTES EXTIUN OGNS TOV 0EEIOMTIKOD GTPES

Aldpopec péEBodol €xovv €QPOPUOCTEL Yoo TNV EKTIUNGT TOL OEEWOMTIKOD GTPESG
(Armstrong, 2002; Jackson, 1999; Wood et al., 2006) ka1 ot o cvuvndicuévol deikreg,
etvor mpoidvta g o&eidwong tov DNA, tov npoteivov kot tov Mmdiov (Hwang &
Kim, 2007; Jackson, 1999; Halliwell & Whiteman, 2004).

‘Exyovv avamtuyBel mokileg puébodotl yo Tov mPOGOIOPIGUO SEIKTMOV O0EEIOMTIKNG
npocPorng Tov DNA amd ehevbepeg pilec (Halliwell & Whiteman, 2004; Dizdarglu et
al., 2002). O mo ocvvnOiouévog deiktg givar n cvykévipmon e OH8AG (Halliwell &
Whiteman, 2004; Collins, 2005; Dizdarglu et al., 2002), kafd¢ kot dAlo o&edouéva
npoiovto tov DNA (Halliwell & Whiteman, 2004; Dizdarglu et al., 2002). Ocov agpopd
TIG TPMTEIVESG, 0 KLPLOTEPOS OeikTNG 0&eIdMOT|G TOVG glvat T TPMTEIVIKA KopPoviita. Ta
apvo&éa otav ofedmvovtal dnpovpyodv mpoidvia pe KopPovOAOUAOES, Ol Omoleg
UITOPOLV VO, TPOGOIOPLOTOVYV UETA amd avtiopacon pe ™ 2,4-dwvitpo@oatvorvdpalivn
(DNPH) (Therond et al.,, 2000; Levine et al., 1990). Exktdéc amd t0 TPOTEIVIKA
KapPovolia Kot GALES OEEIOMTIKES TPOTOTOMGELS TV AUVOEEMY XPNGULOTOLOVVTOL MG
deikteg extipmong g o&eidwong Tov npwteivaov (Hawkins et al., 2009). Ta wpoidvto TG
MIOTKNG VITEPOEEIDMONG TOV YPNGIUOTOIOVVTIOL GUYVA MG OEIKTEG YO TNV EKTIUNGN TOV
oedOTIKOV oTpec eivar To ovlevyuéva Oévia, To AMTOIKA vOpomepoleidla, 1
porovoardetion (MDA), ta compootavia, 1 4-vdpo&uvovevdAn kol Ot OLGIEG TTOL
avtidpovv pe 1o BetoPapPrrovpikd oy (TBARS) (Therond et al., 2000; Halliwell &
Whiteman, 2004)

Axoun, n dpacTIKOTNTA KOl TO EMIMESD EKPPAONG TOV OVTIOEEWOTIKOV eviOU®V
KaBdg kot ot petaforéc oto cvomua g yAovtabedvng amotelobv Ocikteg TOL
o&ewotikov otpeg (Therond et al.,, 2000). O Adyog GSH/GSSG Oewpeitor moAd
ONUOVTIKOG OelKTNG EKTIUNONG TOL 0&edmTIKOV 6Tpes. Ommg mpoavapépOnie akdun Kot
o pukpn avénon oty oéegidwon g GSH umopet va odnynoet oe avénon g GSSG.
Eneon o Adyoc g ovykévipoong g GSH kat g GSSG ota kdttopa Bpicketon og
wooppomia, po dtatapoyn opsideton gite og peimon g ocvykévipwons g GSH eite o¢
avénon g GSSG (Cotgreave et al., 1988). Qotd00 1 160ppoTict TOL 0EEBOUVAY®YIKOD
ovoTNHOTOG TG YAovtafeldovne umopel va dwtnpndel okdun Kol € KOTOGTAGELS
o&e1dmTikov otpeg pe v avénon g dpaong g GR (Schafer & Buettner, 2001).

Me v e&£€MéEn g épevvag ot péBodot mov ypnoiporotovvtat yivovior OAO Kot TTo
axpiPeic kot e£eldkev€vol Yo TOV TPOGOIOPIGUO TOV OEEWBMTIKOD OTPEG Kol TV

JEIKTMV eKTiUNONC TOL TOGO IN Vitro, in Vivo kot ex vivo. o v apTtidtepn eKTipnor Tov
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0&E0MTIKOV GTPES Elval CNUOVTIKOS O TPOGIOPIGHIOG SLOUPOPETIKMV OEIKTAOV OVAAOYQ LLE

70 ££€TalOUEVO GVOTN LA

AEIKTES EXTIUNGNS THS AVTIOEELOWTIKY IKOAVOTHTOS

Exto¢ and toug deikteg ekTipumong tov 0&edmTIKOV GTpeg Ta TEAEVTOLN YpOVIOL [
minbopo pebddmv €xel avamtvyBel yioo v extiunon g avToEEWMTIKNG KAVOTNTOG
dapopwv popiov (Sanchez-Moreno, 2002; Kaur & Geetha, 2006; Prior et al., 2005). Ot
KUPLOTEPEG KOl TO Oladedopéveg HEBOSOL EKTIUNGONG NG OVTIOEEIOMTIKNG KAVOTNTOG
eivan 1 ORAC (Oxygen radical absorbance capacity) (Cao et al., 1993), TRAP (Total
traping antioxidant parameter) (Bartosz et al., 1998) n FRAP (Ferric reducing antioxidant
power) (Pulido et al., 2000), n CUPRAC (Copper reduction assay) (Apak et al., 2004)
Kabmg Kot exeivec mov ypnoomoovv Tig pilec DPPH (Brad-Williams et al., 1995) kot
ABTS (Miller et al., 1993). KdaOe avtio&eidmtikn ovoia £ el TAELOTPOTIKY dpdor 1) omoio
O mpémel vo eKTdTOL pE OapopeTIKEG neBOdoVg Kol og dlapopeTikd cvotiuoto. H
OLVOLOOTIKY EKTIUNGT TNG OVIOEEWMTIKNG KovOTNTAG CLUPAAEL oty mo dpTio

EKTIUNON TOV 1O10THTOV TOV AVTIOEEWDOTIKOV 0VCIOV KABMG Kol TOV SOPOPETIKMY TOVG

unyovicpmv (Aruoma, 2003; Sanchez-Moreno, 2002; Kaur & Geetha, 2006).

4.4. EAev0Oepeg pieg ka1 kapkivoyeveoy

O ehevBepeg pileg oxetiCovion pe S14QOPOVS UNYOVIGHOVS LE TNV KOPKIVOYEVETIKN
dwdkooio (Klaunig & Kamendulis, 2004). Onwoc mpoavapépinke Pacikn mpotindbeon
Yo Vv évapén NG KOPKIVOYEVETIKNG Oladkaciog eivor m wpdkAnon HeTaAldEemv
(Shureiqi et al., 2000; Reddy et al., 2003). IToAkoi kapkvoyovol kot petaria&rydvol
TAPAYOVTEG £XOVV TNV IKAVOTNTO VO 001 YOOV GTNV ToPpay®Yn EAeVBEPmV pLldv, o1 omoieg
Eyovv TV 1KovOTTO VO, TPOKOAOVV Tpomomomoels otlg Pacelg tov DNA ko ota
ypopooouata (Hussain et al., 2003; Valko et al., 2004; Guyton & Kensler, 1993).
Axoun pécom TV TPOIdVIOV NG MMOKNG LVIEPOLEIdMONG UTOPOVV VO, TPOKAAEGOLV
TpOMOTMOMOELS Kot omacipoto otig alvoideg tov DNA (Klaunig & Kamendulis, 2004;
Marnett, 2002). Ztnv nepintwon mov ot enayoueveg PAaPBeg oto DNA dev emidiopbmbovv,
umopel va 0OMYNOOVV GE OVOGTOAN 1 EMAYMYN NG HETOYPAPNG, OF EMAYWOYN
OMULOTOOOTIKMV LOVOTATIOV, 6€ PAAPEC KATA TNV avTlypo@ Kot YEVOLIKY| 0oTddgwn, To
omoio. Qe 1Tn O€Pl TOLG OMOTEAOLV ONUOVTIKA otoyeio v v €vapén g
kapkwvoyéveons. [Hoapdtt o1 petarrdéelg oto mupnvikd DNA oyetiCovion kvupimg pe v

Kapkwvoyéveon, kot o ptoyovoprokd DNA eivar evmafés oe petadddéelg amd m opdon
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tov elevBépav pllov. Ot PHeETOAAAEEIS Ko 1) TPOTOTOINGT TG AELTOVPYIKOTNTOS TOV
HITOYOVOLOKOD YEVAOUOTOG €lval £vog aKOUN UNYOVICUOS TNG KOPKIVOYEVETIKNG OpAaoNg
v erevdépmv pillov (Cavalli & Liang, 1998; Klaunig & Kamendulis, 2004).

MeydAn onuocio yoo TV KopKvoyevetikn dwdwkacion €xel n amopvbuion 1 n
avénUEVN TOPAY®YN  EVOOKVLTTOPIKAOV TOPOYOVI®OV TOV 00MNYoOV G€ OAAAYY TNG
yoviolokng ékepaonsg. 'Evag axdun pnyoviopdc pe tov omoio ot 0EE0MTIKEG
tportontomoel; 610 DNA pmopel va ocoppdriovv oty kapkivoyéveon eivor HECH
amoppvOuong g yovidiakng ékppacng (Hussain et al., 2003; Klaunig & Kamendulis,
2004). Axoun, ot erevBepeg pilec £xovv TV IKavOTNTO, VO ETNPEALOVY KOl GTIUATOSOTIKG
povomdtia, to. omoio pvOuilovv v Kuvttapikn oavarntvén. ‘Exer mpotabei 611 ot ROS
EVEPYOTOLOVV TOV KLTTOPIKO TOAAMTAQGLOGHO KOU TNV OTOTTMOOY KATA TO GTAO0 NG
TPoUy®YNG TG Kopkvoyevetikng dwudikaciog (Slater et al., 1995; Burdon, 1995; Cerutti,
1985). H 110t to ovth| givon apketd mepimhokn kot eEaptdton and T GLYKEVIPOOT TV
elevBépov plav. H avénuévn mapaywyn ROS pmopel va 0dnynoel oty enaywmyn e
OTOMTOONG 1| VEKPMOONG TMV KLTTAPOV EVA M YOUNAN GLYKEVIP®ON TOLG emmpedlet
ONUOTOOOTIKA LLOVOTATLOL, TN YOVIOLOKY] £EKQOPOGCT OTMOC TNV EVEPYOTOINGT LETOYPAPIKAOV
TaPAyOVI®V OV eUmAEKOVTAL 6TOV KLTTAPIKO Tolhaniactacud (Klaunig & Kamendulis,
2004; Das, 2002). Qo010660, 1 €X0y®YN TNG OTOTTOONG LE TN CUUUETOYN TOV EAELOEP®V
plov, omotehel £€vav TPOCTATELTIKO UNYXOVIGUO OTEVOVTIL OTNV  KOPKIVOYEVETIKN
dwdwkooio (Das, 2002; Hail et al., 2008). TToALd avTikopKivikd eappoka 0d1nyodV otV
amoTTMON Kot 6Tov Katakeppatiopd tov DNA pécw elevbépwv pilov (Hadi et al., 2007;

Hail et al., 2008).
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5. B1oOAOy1KEG-YUEIOTPOOTATEVTIKEG 1010THTEG TOV TOAVPAIVOAMK OV

EVOoE®DV
5.1. I'evika

[Teprocotepec amd 250 emdnuoroyikes pehéteg Exovv Ogilel OTL 1 KatavdA®on
QPOVT®V KOl AQYOVIKOV OPOVV TPOCTUTEVTIKG OTNV EUEAVIOT] OOPOP®V  LOPOOV
KopKivov, kapdlayyslak®dv modnoemv Kot GAlwv ypoéviov acbeveidv (Surch, 2003;
Scalbert et al., 2005; Arts & Hollman, 2005). Ot 1610tnteg avtég amodidoviar oTIC
neplexOpeveg o€ ovth Prodpoctikés evooelc. KabBdg ot moAveoivolkég evaoelg
ATOTEAOLV TO. KUPLOTEPA PLOJPOCTIKA GLOTOTIKA TOV TPOPIU®V Ol PlOAOYIKES Kot
ANUEOTPOCTUTEVTIKES TOVG WOOTNTEG £YOVV OMOTEAECEL OVTIKEINEVO UEAETNG €0 Ko
oG ypovia (Fresco et al., 2006; Yang et al., 2001; Nichenamentla et al., 2006).

Ot TOAVQUIVOMKES EVOGELS £YOVV CNUAVTIKES OVTIOEEIOMTIKESG, OVTLPAEYLOVMOELS,
AVTIUKPOPLOKES, KOPOLOTPOSTATEVTIKEG Kol avTikapkvikég 1010tnteg (Crozier et al.,
2009; Lambert et al., 2005). ®empodvior mOAD ONUAVTIKOL YNUELOTPOCTOTEVLTIKOL
TOPAYOVTEG dPOVTOS LLE TOIKIAOVG UNXAVIGHOVS GE OAQ T GTAOWN TNG KOPKIVOYEVETIKNG
dwdikooiag (Fresco et al., 2006; Manson et al., 2000; Le Marchand, 2002). Qoctdc0, éva
amd T dLOKOAOTEPA TPOPANUATO Yo TNV EKTIUNGCT TV PLOAOYIKGOV WIOTATOV TOV
TOAVPOIVOMK®DOV EVOGEMV vt 0 PEYAAOG aplBUOG TOVG TOV VITAPYEL GTAL TPOPLLA KoL Ot
SPOPETIKEG 1010TNTEC TOL TOPOLGIALOVY amd TOoIKileg IN VItro ko in Vivo peAéteg

(Lambert et al., 2005; Ren et al., 2003).

5.2. Avtioe1dwTiky Opaony T@V T0AVPAIVOMK®OV EVOOE®V

H dwbecipudémta tov Tpo@adv 6€ TOAVQOIVOAIKES EVAOCELS KOl 1) YOPOKTNPIOTIKN
TOVG YMUIKY dopn, Tig kabotd avtoéewbmtikd (Rice-Evans et al., 1996). Ot ekevBepeg
pileg ovppetéyovv pe SAPOPOVG TPOTOVG GE O TO. OTAOIL TNG KOPKIVOYEVETIKNG
dwdwkaciog. To 0&edmTikd otpeg Ko o1 eEAeVBepeg pileg amoTEAOVY KOPLOLE TOPAYOVTEG,
mov mpooPdrovv 10 DNA mpokaidvtag 6’ avtd emPrlapeic Tpomtonomaoelg, EUTAEKOVTOL
OTO GNUATOOOTIKA HOVOTATIOL OV GUUUETEYOLV GTOV KAMVIKO TOALOTAONCIAGUO TMOV
KOPKIVIKOV KLTTOPOV Kol GUUBAAAOVY oTnV amopOOpon g Yovidlokng EKQPOoNG
(Klaunig & Kamendulis, 2004; Hail et al., 2008). 'Etot, n ynuelonpoctatevtikny dpdon
TOV TOAVPOIVOMK®V EVOCEMV, £Yel Amod0bel 0TI AVTIOEEWOMTIKEG TOVG  1O10TNTEG
(Shukla & Kumar Pal, 2004).

Ot TOALPAUVOMKEG EVDGELS OPOVV OVTIOEEWOMTIKG HE TOIKIAOLG UNYAVIGHOVG Ol

omoiot £yovv peketnOel extevéotepa TG0 pe IiN Vitro 66o kat og Iin Vivo peléteg. ‘Exovv
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™V KavoTNTa Vo, OAANAETIOPoUV dueca pe T eAevBepeg pileg Kat vor 0EGUEVOVV YMNAIKE
1OVTO LETAAA®Y TOL 001 YOUV GTO OYNUATIGUO eAevBépmv prldv. Akdun, ennpedlovv
JpaCTIKOTNTA OEEWDMTIKOV Kol OVTIOEEWOTIK®OV evidpmv Kot €xel moapatnpnbet ot
Bertidvouv v oedmtikn katdotaon tov opyavicpod (Williamson & Manach, 2005;
Dragsted, 2003). Ot unyovicpoi avtio&eldmTIKNG dpAone TMV TOAQUIVOMKDOV EVOGEDMY

TOPOVCIALOVTOL TOPOUKATE.

Apeon aliniemiopaon ue tig eAevlepes pides

Ot TOAVQUIVOMKES EVAOGELS OMOTEAOVV  GNUOVTIKEG OVTIOEEWMTIKEG EVMOELG
eEattiog NG 1010TNTAG TOLG VO OPOVYV MG AVAYWYIKOL TAPAYOVTEG KOl OEGUEVTES TWV
erevBépav plov. Ot ToAv@atvores pmopovv va decpedovy Tig eAevBepeg pileg AOY® NG
SBESIUOTNTOS TOV PAUVOAIKAOV VIPOYOVAOV TOVG. APouV KLPIOE mG 06TEG VOPOYOVAOV 1
nAektpoviov otig ehevBepeg pilec mov 0dMyolV oI OMUOVPYIO EOVOAIKAOV PLimv
(Avtidpaon 1) (Blokhina et al., 2003; Ferguson, 2001).

RO" + PPH — ROH + PP’ (Avtidpoon 1)
RO’ ehévbepn pila
PPH: mroAvpatvolikn évoon
PP’ patvoliky pilo

XoapoKkmnplotikn ivar n dpdon v eAoPoVoEd®V To. 0moio dECUEHOVLY IAPOPES
OpaoTIKEC HopPEG ouyovov avTidpadvtag dueco pe 1 pila. Adyom g HeYAANG
dpacTKOTTAG TV VOIPOELAKAV ouddwv TtV QAaPfovoelddv ot ehevbepeg pileg
adpavomoovvtol Kot ot pilec TV QAaPovoelddv mov Topdyovior Eivar AyotEPO
dpaoTikéG amd TIg apykég erevbepec pileg (Avtidpaon 2) (Nijveldt et al., 2001).

drapovoedéc (OH) + R™ — draBovoetdéc (O°) + RH (Avtidpaon 2)

H ¢von tov pavolikdv piiov mov mopdyovtal LETA TNV 0EGUEVOT LG EAEVOEPTG
pilag amoterel oNUAVTIKO 6TOKED YO0 TNV OVTIOEEWMTIKY dPAGT TV TOAVQUVOADY. Ot
TEPLOCOTEPEG PAVOAIKES pileg etvar otabepéc Kot Exovv TNV wKovoOTNTO VO LETATOTI{oVY
TO NAEKTPOVIO €TCL MOTE VO UMV €ivol OpaoTIKO Kol vo. 0dnynoel o pio véa Gepd
avtwpdoeov. H pilo avtr propel akoun vo adpavoromacstl Kot v apykn pifa n omoia
00NYNOE GTNV TAPAYMYN TNG, 0ONYDOVTIOS TNV ONUovpyio VO Un OpOcTIKOV Hopiov
(Ferguson, 2001). 'Evog peydAog apBudc epyacidv €xel HEAETNOEL TNV KAVOTNTO
AAANAETIOPAONC TOV TOAVPUIVOMK®OV EVOGEDV LE d1apopes eledbepeg pileg (Burda &
Olszek, 2001; Seifreid et al., 2007; Rice-Evans et al., 1997).
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Meléteg £govv cvoyetioel dOMIKE GTOLEID GTNV YNUKT OOUN TV TOAVPAIVOAK®OV
evoewv pe v avtio&eldmtikn toug wavotnto (Rice-Evans et al., 1996; Heim et al.,
2002; Bors & Michel, 2002). Zta pAapovoeidn n Bon kot o apBudc Tmv VOPOELAK®OV
ouadwv, m mopovoia SWA®V deopmv otov doktoAlo C, g yevikng Ooung Tov
elopovoedmv (Ewdva 4), kat 01 VTOKATAGTAGELS TV VOPOELVAIKOY OUAdwV pe cakyapa,
pebviopdioeg 1 GAAOVEC LITOKATACTATEG EMNPEALOLY TNV IKAVITNTO TV QAABOVOEO®Y VoL
deopevovv Tig erevbepeg pileg (Rice-Evans et al., 1996; Heim et al., 2002; Cotelle,
2001). 'Exet Bpebei 6TL 6TV (NUIKA TOLG SOUN VITAPYOLV Tpia. KPLThplo To omoia Ot

mAnpovvtol eEAcPaAilovy HEYAAN AVTIOEEIOMTIKT IKOVOTNTOL!

H vopolvliwon arov B doaxrdiio

Ot vdpo&uAopades Kot 1 SOPP®ON TOVS GTO ¥MDPO, 6T0 B dakTOA0 TOL Pacikol
avOpoKIKoU GKeEAETOD T®V PAAPOVOEODOV Tailovy oNUavTIKO pOAO GTNV AAANAETIOpOOT
ue tig erevBepeg pileg (Rice-Evans et al., 1996; Heim et al. 2002; Bors & Michel, 2002).
H Ymapén mg opBo-drparvurikng tomobétmong tov 3° kot 4" vépoSviopnddwv ctov B
J0KTOA0, TOL Poocwod avOpakikov okeAeToD TV QAdBovoeld®v eivalr MmO
amotereopotiky (Ewova 4). H tomobétnon avti mapéyel peyahdtepn otabepdmra otny
@ovoAlikn pila petd amd v €£0VOTEPMOT TV EAELOEP®V PLOV KOl GUUUETEYEL OTNV
LETOTOMION TOL NAEKTPOVIOL MOTE Vo, unv givor dtabéotpo yio exopevn avtidpoaon (Rice-

Evans et al., 1996).

H vmopln oimhod deouod oty yépvpa tov mupavikod doxtvoliov C tov Pfocikod avBpoxikod
OKELETOD TV PLOSOVOEIODV

H dmap&n durhov decpov avapecsa otovg avpokeg 2 kot 3 Tov daktviiov C €xet
peydAn onuocio otV avtiogedmtiky wovotnta. O Smhdg decudg oe cuvovacud Le TNV
4 o&o-oudoa, cupPdret oty peTOTOMIGN TOL NAEKTPOVIOL atd TOoV dakTVAL0 B. Emeidn 1
avTIoEEWMTIKN 10Y0¢ oyetiletan pe v 0éon mov Ppioketalr to MAEKTPOVIO GTOV
APOUATIKO TUPNVA, OTOV 01 EVOGELS AVTEG AvTOPOUV U TIG eEAeVBepeg pileg ot patvolikég
pileg mov mapdyovior otafepomolovvial, HECH TOV GOIVOUEVOL TOV GUVTOVIGLOL TOV

apopatikov topriva (Rice-Evans et al., 1996; Bors & Michel, 2002).
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H G¢on twv vopolvioudowv
H 3-OH opdda tov daxtuiiov A kar n 5-OH opdda pali pe v o&o-0éon tov
daktvuAiov C eivor amapaitnteg yo v HEYIGTN OLVOTOTNTA OEGUEVONG TOV EAEVOEPOV

piov.

Exto¢ amd 1o mopamdve SOUIKE YOpOKTNPIOTIKA 7OV TOPEXOLV TNV HEYIOTN
AVTIOEEWDMTIKN KOVOTNTA 6TO. PAABOVOEdN YeEVIKA o1 Topdyovieg mov ennpedlovv v

KavOTNTA SEGUELONG TOV EAELOEPOV PLLOV TOV TOAVPOUIVOAKOV EVOGEMV Eival:

H ylvkooviiwan twv vdpolviouddwv

H mapovcia tov coakydpov evd avEdvet tnv dtoedvtotnta Kot v Prodebecipotnto
TV ToAveavolk®v evicewv (Scalbert & Williamson, 2000), mtapdAinia peudvel thv
KavOTNTA TOVE Vo decpevovy erebbepec pileg (Ferguson, 2001; Rice-Evans et al., 1996).
Ext6¢ dpm¢ and v mapovsio tov coakydpov mailer porlo kol 1 0€om Ko 1 doun tov.
Avt6 ovpPaivel yiati ektog amd to 0Tl KataAapPavel tig erebBepeg vopocvlopddeg n
Béon Tov kol M dopn Tov umopel va emnpedlovv pHe SAPOPOVG TPOTOLS TNV EMITEI
SWHOPP®OT TOV PAAPOVOEWDDV GTOV YMPO, TOV EIVOL CTUAVTIKY Y10 TNV OVTIOEEIOMTIKY)

tovg dpdom (Heim et al., 2002).

O moloueplouog twv plofovoerdwy

O molvpepiopdg avédvel Vv avTloEemTikny tovg Kavotnta. Ot dpepeilc kot
Tpuepeic mpoavBokvavIdiveg ivor o OMOTEAEGUOTIKES OO LOVOUEPT] PAAPOVOELDT OTN
déopevon pov covmepoiediov kol 060 avEdvetal o TOAVUEPICUOS TOGO aLEAVEL M

KOVOTNTA TOVG VoL deGUEVOLVY dlapopeg elebBepeg pileg (Heim et al., 2002).

O ap16uog twv vopolviik@v ouadwV

['evikd 600 avédveton o apluog TV VIPOELAMKOV Opdd®V TOGO avEAVETOL M
wKovoTTo TOV EAaPOVOEd®OV va decpevovv elevBepec pileg (Rice-Evans et al., 1996). H
AVTIOEEWDMTIKT IKOVOTNTO TOV QUVOMK®OV 0EEMV TOVS e€apTdTol amd Tov aptBpd Kot tnv
0éom TV VOPOELAMK®OV OLAdMYV TOVG. ZVYKEKPIUEVA 1] TOPOVGT0 LG VOPOELAOUADAS GTN
peta-0éomn tov Pevioikod dakTLAIOL TV VOPOELPEViOTKOV 0EMmV gival GNUOVTIKY Yo
mv avtiogedmtiky wavotra. To 100 cvpPaiver kar ota vopovkivvapukd oféa ot
omoio. 0G0 UEYOADVEL O OPOUOG TOV VOPOELAIKOV OUAd®V TOGO ovEAvEL 1 KavOTNTA

ToVG va decpevovy erevBepeg pilec (Rice-Evans et al., 1996).
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H ertimeon diopuoppwon twv ooxtoriwy twv rafovoeidony

H pomn otpéymg tov B daktudiov 6€ GLUVOLAGUO pe TNV OOUT TOL LITOAOLTOV
popiov mailer TOAD oNUavVTIKO POAO GTNV KAVOTNTO TOV PAULOVOEODV VO OEGUEVOVY
erevBepeg pileg. ITotedetaw 0T o1 vVOpoviouddeg Tov B daktvdiov dnuovpyovv
deopovg vopoyovov pe v 3-OH gvbuypappilovtag towv B daktoio pe tov A daktOAto.
H eninedn Slapdppmon 6Tov YDOPo EMITPENEL TNV LETATOTION TOV NAEKTPOVIOL M omoia
ocLupdrier oty otabepotta Tig pilag Tov PAaPovoeldovg mov oynuatiletol LETA TV
déopevon g ehevbepng piloc. Ot prafovoreg kot ot pAaPavoreg ot omoieg épovv pia
3-OH opda givan eminedeg, evd ot pAaPOVES Kat ot PAAPAVOVEG GTIC OTTOIES dEV LITAPYEL
aVTO TO YOPAKTNPIOTIKO OeV glval 10060 emimedec. H amopdkpovvon g 3-OH ennpedlet
MV eminedn Spodpe®or Kot €Tt peTptdlel v wavotra déopevons. Emmiéov avtd
ovpPaivel kot pe v vrokatactacn g 3-OH pe pebviopdado 1 odiyapo (Heim et al.,
2002).

H vroxaraotoon twv vdpolvioudowv amo usbviouadeg

Ot dpopég otV avtoEEWMTIKN KOVOTNTO OVAUEGH GTO TOALVIPOSLAI®UEVAL
eAafovoedn kat Ta TroAvpedoSvMopEVE 0PeIAOVTAL OTIS SPOPES BTNV VOPOPOPIKOTNTO
KOl 0TV XOPOOT) GTNV EMMEON OLAUOPPMOOCT) TOL EIVOAL GNUAVTIKY Y1oL TV oTafepOTNTA
¢ pilog Tov PAafovoeldovs. Qotdco 1N avaloyio Tov HeEBLMKOV VTOKATUCTUTOV eV
umopel vo. mpoPAéyel v emidpacn otV avToEEWMTIKY KOVOTNTA, GUVHOWOS OU®G

odnyel oty peimon g (Heim et al., 2002; Rice-Evans et al., 1996).

Xnlikny oéoucvon 10vTmy UETOBoTIKOV UETALILWY

To 6vta yaAkod kot odfpov pécm tov avtdpdoswv Haber-Weiss kot Fenton
(Ewova 17) ovuPdrlovv oty mapoywyr wdloitepo SpacTik®v eredbepmv  pilodv
(Halliwell & Gutteridge 1998). ‘Evac akoun punyovicpog He TOV 00i0 0t TOAVQUIVOAES
0oKOUV TNV aVTIOEEWOMTIKY] TOLG dpdom eivar 1 kavOTNTE TOLG Vo OEGUEVOVLY YNAKA
1OvTo pETOfOTIKOV UETOAA®Y (Cu" ko Fe2+) (Nijveldt et al., 2001; Mira et al., 2002;
Perron & Brumaghim, 2009) kafdc kat vo epmodilovy v avayoys tov viev Fe 1
Cu?* (Yoshino & Murakami, 1998). Ta via cfpov &xovy TV KAVOTNTO Vo
VTOOEEIOMVOVTUL OO Fe?* oe Fe*. O TOAVQUVOMKESG EVDGELS £XOLV TNV IKAVOTNTO VO
eUTOSILOVV TNV GULUUETOYY] TOV 1OVI®V Fe?* omv mapaywyn pulov ovéavoviag tnv
avtooteidmon tav W6vtev Fe* (Yoshino & Murakami, 1998; Perron & Brumaghim,
2009).
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Ta @Aafovoedn kot ta @awvolikd oféa €yovv peietnBel extevéotepa yio v
KOVOTNTA TOVE VoL SEGUEVOVY YNAIKA TaL 10VTO TOV YaAkoD Kot Tov odnpov (Heim et al.,
2002; Psotova et al., 2003). 1o pAapovoeidn n vdpo&vAiimon otovg C3” kat C4” tov B
d0KTVAIOL TOL PacikKod avOpPAKIKOD GKEAETOL TV QAdBovosdmv, kat N 4 o&o-oudda
otov daxktoio C pali mv vépo&vrouddag otov C5 cupfdrovy oty aAAnAemidpaon pe
To, 10vta Tov peTdAAov. TTiotevetor 6t to ynAkd cObumioka pe to diebevn kotidvta,
onwe Fe?*, pmopsi vo cvuBaivovy avépesa oty 5-OH kot v 4-080 opdda tov
daktvuAiov C 1 avaueoa oty 3 kot 4" vopoSviopddag tov B daxtviiov, kabdg kot
avapeca otnv 3-OH kot v 4-0&o oudda tov daktvriov C (Ewdva 4) (Heim et al., 2002;
Cotelle, 2001). EmumAéov n yAvkoovAiwon dev goivetal va ennpealel Thy KovOTnTa TmV
oloPfovoetdmv  vo  decpevovv  pétadia  (Heim et al., 2002). 'Evo  onpovtiko
YOPOKTNPIOTIKO oL KOBoTA To. AaPOVOEdT| 1oYLPd avToEEdmTIKG popLoL ival OTL M
NMKN 0écpevon evog 0168gvolg KaTiOvTog dtatnpel TV IKOVOTNTA TOVS VL OECUEDOVY
elevbepeg piles. 'Etol mpootatehovv dmAd, decuevovtag Tig pileg Ko epmodilovtag tov

oynuatiopd tovg (Heim et al., 2002).

Ewova 17: Znpeio ynMkng 0EGHELONG TOV WOVI®MV UETAROTIKOV HETAAA®V 6TO POciKO
avOpOKIKO OKEAETO TV PAAPOVOEIODV.

Alingiemiopaon pue évivua
Avaotoln s opaons eviduwy Tov 00nyody aT0 GYHUATIOUO EAEVOEPWY pilaV

Ot moAvpoavoreg €xer Ppebel Ot avaoctéAlovv €vlvpa to omoior pécw NG
KOTOAVTIKAG TOVG Opdong odnyodv 6to oynuaticpd erevbépov pilav (Ferguson 2001,
Rice-Evans et al., 1996). Meléteg €youv 0deifel OTL TOAMDQUIVOMKEG EVAOOCELS EYOLV
avaoTOATIKT dpadon anévovtt ot Evivpo kukhoo&vyevdon, Mmoo&vyevaon (Laughton et
al., 1991) karx NADPH o&g16don (Hodnick et al., 1994).

AKOUN, Ol TOAVPALVOAKES EVAOCELS OVOCTEAAOVY TNV Opdom Tng o&edong g
EavOivne (XO) (Cos et al., 1998; Nagao et al., 1999). H XO ypnowomotei ®¢ déktn

NAEKTPOVIOV HOPLOKO 0ELYOVO, HE OMOTEAEGHO TNV TOPOY®YT] VLIEPOEEWIOV TOV
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vdpoyovov (H202) ko avidviog covrepoéediov (0,7) (Olson et al., 1974; McCord &
Fridovich, 1968). AvactéAlovtag T dpdorn Tov evCOUOV AVOGTEAAETOL KOL 1) TOPAYOYN
avtov Tov piov. H XO elvar éva kuttapomiacpotikd évivpo to omoio ypnoipomotel og
VrooTpOUoTH TNV VIo&avlivn kot v Eavlivn Tic omoieg 0&ewdmvel TPog oyNUATIOUO
EavOivng kot ovpikov o&éog (Ewdva 18). Eivon pa pAaforpmteivy n omoia avikel otny
VIEPOIKOYEVELD TV VOPOELANCHV HoAvBdaviov kot amotedeitor amd dV0 VTOUOVADES
145 kD. Kabg vropovade amoteleitan and apwvotelkd akpo (20 kD) mov mepiéyet 600
Kévipa o1dnpov-Oeiov (FeS;) kot éva divovkdeotidlo rafvoadevivng (FAD) (40 kD)
Kot éva kapPo&utelko Gkpo To omoio mepiéyel o poivPontepivn (85 kD) pe téocepa
ofedwavaymywka kévipo. H evepyn e popoen givarl éva opodiuepés 290 KD ko ke
HoVOUEPES Opa ave&apTNTo KOTA TIG KaTaALTIKES avTdpacels (Borges et al., 2002; Hille,
2006).

H perém g oyxéong dounc-opdong tov @AoPOVOEWOOV MG OVOCTOAE®V TNG
o&evdong g EavBivng 0dMyNoe 6to cLUTEPAGHA OTL 01 VOPOELAIKES OUAOES OTIS BETELg
C5 ka1 C7 ko o durhdg decpdc avapeosa otov C2 wor C3 tov Pacwol oavOpakikcol
okeletod TV QAafovoelddv (Ewodvo 4) evvoodv TV avaGTOATIKY Opdor ToV
eAafovostdmv. Qotd60, 1 mopovsio oG VIPOELAIKNG ouddag otov C-3 kot 1
YAVKOGUAI®OT] TV VOPOELAOUAO®V LEIOVOLV TNV OVOCTOATIKT] TOLG OPACT OTEVOVTL

otnv XO (Cotelle, 2001; Nagao, et al., 1999).

(8]
ho o ofaiboonc E ofaboonc g
\"‘i/ \ﬁfu%c " Mg Sovbivig H‘NI"' \“ﬁ"”\\c L, e Juvbivng B O NN
Cay G - — co T - — | =0
e mr;/ /'—\ & ""Eu"' ‘*-,Ir/ /’—\ ‘;._c\?,.,-..‘rr/
H ] s H.0, Ho M f%i HyDy L
Yrogaveivn 2 o Zavlivn o-  OuplKo of0

Ewova 18: Avtidopdoeic mov kotaibovror amd tnv o&eddon g EavBivig.

Eraywyn e ékppaons kot dpdong ovriolelowtikwy eviduwy

Extog amd tic mponyoldueves avtioeldmTikEG 1010TNTES, OPIGUEVES TOAVPOUIVOLEG
npootatevovy amd TS emPAafeic dpdoeilg Twv elevBépwv pilav, endyoviag opiopéva
avTIoEEOTIKA Evivpo OTTMG HETAALOOEIOVIVES Ol OTTOIEC UTOPOVV UE TNV GEPA TOVS VA
OEOUEVOVY UETOAAN OTTWG YOAKOS KOU GIOMPOC KOl VO EUTOSICOVV TNV TEPUITEP®
nopoyoyn ehevbépwv primv (Ferguson, 2001).

AxoOuUN, ot ToAveavOreg Exel TapatnpnOel 6TL emdyouv TN SpACTIKOTNTO CALG KOt

mv ékepaocn avto&eldwtikdv eviopmv ommg n CAT, n SOD, n GR kot 1 GPx (Nelson et
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al., 2006; Breinhold et al., 1999). H wavotnto TtV TOAQPUIVOMK®OV EVOCE®YV VO
emmpedlel v EKEPOcT TOV AVIIOEEWOMTIKGOV EVEOU®V OmodidETAL GTNV IKOVOTNTA TOVG
vo. emdpovv, Gpeoa 1 EUUESH, GTO 6TOXEIO TNG 0vTIoEEdMTIKNG omdkpiong (antioxidant
response element, ARE). To ARE &ivat po aAAniovyia, n omoio Bpioketol otnv meptoyn
TOL VTOKIVNTH Yovidiwv mov oyetiCovror pe v €kbeon @V KLTTAPOV G€ 0EEWWMTIKO
otpec. To ARE Ppioketonr o vmokivntég tov yovidiov OpKETOV OVTIIOEEIOMTIKMOV
evlhpov kot moilel onpovtikd poho ot pvbon g ékepacng tovg (Nguyen et al.,
2003).

5.3. IIpoole1dwtixy Opaoy TwV TOADPAIVOMKOV EVOOEDV

[Mopd TIC OVTIOEEBMTIKEG 1O10TNTEG TOLG, Ol TOALPOIVOMKEG EVAOCELS EXEL
napatnpnOel o1t £rovv dvadikd poro dSpdvtac kar mpoofewwtikd (Halliwell, 2000,
2007). H dpdon ovtf oeeiletor oto OTL avti vo TPOCTOTELOVY ONO TIS CPVNTIKES
emdphoelg Tov erevbépav pilov, €xel mapatnpndel 0Tt GLUUETEXOLY HE SAPOPOLS
TPOTOVG GTOV GYNUATIGHO TOVS, TPOAYOVTOG £TGL TV 0EEIOWMOT SIAPOPMY VITOGTPMOUATOV
(Black, 2004; Cotelle, 2001).

Extoc amd v ovtioewotikny Opdon kot 1 TPoofedmTikny dOpdon TV
TOAVQPALVOMKAOV EVOCEMV ATOTEAEL Evay UNYOVIGUO YMUELOTPOGTATEVTIKNG dpdong. Ot
ROS mov mapdyovtor p€cw ¢ TPOOEEIOMTIKNG SPAOTG TOV TOAVPOIVOADY UTOPOVV Vol
odnynoovv otov kotakepuaticpd tov DNA mov eivar évag unyoviopog mov pmopet va
00MNYNOEL 6TV amOTT®ON. 'ETo1 01 ToAvQatvOreg HEG® TG TPOOEEWDMTIKNG TOLS OPACNG
UITOPOVV VO, 00N YOOV GTNV EXAYMYY TNG OMOTTOONG 1) 0moia amoterel unyaviopud mov
eumodilel v KapKvoyeveTikn dadikacio, dpdvrag ynuetornpootatevtika (Hadi et al.,
2000; Ramos, 2007). To yeyovog OTL TOAAEG 1OLOTNTEG TV TOAVQOIVOADY, OTMG 1
npoéxinon Opavopdtov oto DNA ko m mapaymyn ROS mopovsio petafotikmv
HeTdAL®V, elvar OLOLES LE TIG OPACELS YVOGTAOV OVTIKOPKIVIKOV QOPUAK®V amoTeLel Eva
aKOUN OTOWEIO YL TNV  ELEPYETIKN TAELPA 1TNG TPOOEEWDWMTIKNG Opdong Tmv
TOAQOIVOADVY amévavtt otnV kapkivoyéveon (Galati & O’Brien, 2004; Hadi et al., 2007).

H mpoofedwtiki] kot 1 avtioEeld®Tiky] 0pAcn TOV TOAVQPUIVOMK®OV EVHOCEDV
Bpioketar oe pia wooppomia. H ooppormic avtn, €€aptdtor amd v wovotntd 1oV
TOAVPOIVOMK®DOV EVOGEMY VAL AVAYOLV KOl VO OEGUEVOVY YNAKA 1OVTa LETAAA®V Kot TNV
KovOTTA TOVG Vo avtidpovv pe to Oy (Sakihama et al., 2002). Akoun, n tpoo&eldmTikn
Ophion TOV TOAVQOIVOAGV QaiveTOL VO Elval AUEGH GUVIEIEUEVT] LE TNV TKAVOTNTA TOVG

va decpevouv TG ehevbepeg pilec. Avtd oaivetar amd to yeyovdg OTL SopKd
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YOPAKTNPIOTIKG TOV TOAVQPOIVOA®DY TO OTTOio €IVl GNUOVTIKA Yo TNV avVTIOEEOWTIKY|
TOVG Opdon eivar onuavtika kai yio Ty mpooedmtikn tovg dpacn (Cao et al., 1997;
Heim et al., 2002; Hansch et al., 2000). Edwkotepa, 1 mpoo&edmtikn dpdon twv
TOAVQOIVOMK®MV  oyetileton pe v aotdfeln Tov  QowvoAKOv pilov petd v
e&ovdetépmwon Twv ROS, 1 cuykévipwon Twv eovolKdV pridv Kot amd TV Tapovsio

OVIOV UETOPATIKOV HETAAAWV.

Aotadbeta Ty paivoiikov pi{av

‘Evog mpotetvopevog unyaviocpog mTpooeld®mTikng Opacns TV TOAVQOIVOAGY givat
n onuovpyio pag ofewoavaymyikd actafovg @awvoikng piloc. H woavotro tov
TOALPOIVOADV vaL deGEVOVY eAeVBepES pileg GLVNBWE cLVOIEVETAL OO TOV GYNUOTIGUO
otafepdv @avoAk®v piomv N pidv mov avTdpovy pe dAieg pileg kot odnyodv ctov
TEPLOTIOUO TOV OAVCIOOTOV OVTIOPACEDV TApAY®YNG VE®OV eAeLBépwv pllov, pe TV
dnuovpyia adpoavav tpoiovtov (Galati et al., 2002).

Ymhpyovv mEPUITOCELS TOV OTAV KATOW PAOPOVOED deopedovy pio eAevBepn
pila, n eowvolikn pila mwov Tapdyetal, KAT® 0md CLYKEKPIUEVES GUVONKES, UTOPEL VO NV
etvar otabepn), vo avtidpacel pe 1o popokd O, 1 v GSH kot va odnynoet otnv
nopoywyn plov O (Ewova 19). H ovtidpaon pe 10 Oy eloptdror amd tnv
ogwoovaymykn o0 Kot tov xpdvo nulong g eowvolkng pitac. Oco peyardtepog
eivar 0 ypovog nulong g eowvolkng pifag 1000 mbavdtepo eivor M pila va
aAnAemidpdoel pe 10 Oz Kol vo 0dNYNGEL GTOV GYNUATICUO VEOV glevBépmv pllov
(Sakihama et al., 2002).

O pilec O, petarpémovton og H02 10 onoio péom g avtidpacng Fenton odnyst
GTOV GYNUATIGUO TV Wiaitepa dpactikdv pilidv OH'. Otav n awvolikn pilo avidpd pe
v GSH v o&eidmver kot oynporiCer pio Ogiiky piCa (GS') n onoio avtidpdvTog pe v
yAovtabeiovn divel va Sitooviedikd pilikd avidv (GSSG™) 1o omoio avdyetl apéowng to
Oz ot pilec O, (Ewova 19). Ov avudpdoeig avtéc cvufaivovy mapovsio. vynming
OLYKEVTIPMOONG UETAROATIKOV HETOAAMV TO. OTO10 KATAAVOLV TIG TOPATAVE AVTIOPACELS

(Cotelle, 2001).
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FL-O" + O; —» FL=0 + O;" (Omov FL-O": pa gowvolikn pila)
FL-O'+ GSH — GS’ + FL-OH

GS' + GSH — GSSG™

GSSG™ + O, —» GSSG + O;”

20"+ 2H" > H,0,+ 0,

H,0, + Fe** ( Cu®) — OH" + OH + Fe** (1 Cu®*) (Fenton)

Ewéva 19: Avtidpdoeig aAinienidpoong pag eawvorikng piCog (FL-O7) pe mn GSH.

2mv aotdfeta Tov eovoAKoV pldv mailel ToAD onuovtikd poAo Kot 1) SOUN TV
TOAVQOIVOMK®OV evioemv. [a mapdderypo ot vopoSviopddeg otig Béceig C37, C4™ ko
C3 tov Baotkod avhpakikod okeleTod TV Prafovoeddv (Ewdva 4) otabepomolovy tnv
doun TV QovoAlkav plav tov @Aafovoeddv. Koabdg to mopamdve doptkd
YOPOKTNPIOTIKA  €lvol  ONUOVTIKG KOU Yo TNV OVTIOEEWMTIKY  KOVOTNTA TV
eAafovoed®my, amoteAolv £€va oTotyeio pvOHIoNG NG 1oopPPOTIaG OVALESH OTNV
avTIoEEBMTIKT Kol TPoo&edmTikn dpdon tov Tolveavordv (Heim et al., 2002; Hansch
et al., 2000).

Ext6¢ and v avtidpaon tov molveaivorov pe to Oo, porvolkég pilec pmopodv
vo mapoyBobv omd Vv 0&eldmon TV TOALVQUIVOMK®OV EVOCE®V omd TN dpdon
nepo&edacmv (O’Brien, 2000). ITepo&eddoeg £xovv v kavoTTa Vo 0EEWBMOVOLV TIG
TOAVQUIVOLEG KOt 001 YOOV GTO GYNUATIOCUO Potvolk®dV prldv. Ot povoAikég pileg mov
TAPAYOVTOL KOT' OVTOV TOV TPOTO SPOLV TPOOEEWMTIKA avTIOPAOVTOG GTN GLVEXELD LLE TN
GSH ka1 odnyodv oty mapaymyq ROS (Ewova 19) (Galati et al, 1999; Chan et al.,
1999).

Axoun, peyain onuacio oty tpoosedmTIKT OpAcT) TOV TOAVPOUIVOMK®DV EVAOGEDV
moilel N GVYKEVTIPOON TV POVOAIKAOV pdV TovG. [ToAAEG TOALQAIVOAIKEG EVIGELS £YEL
napatnpnOel 6TL £(0VV ELEPYETIKEG O10TNTEG GE YOUNAES CLYKEVIPMOELS EVD GE HEYAAEG
oVYKEVIPOOELS eivarl To&iké 1) dpovv mpooedwtikd (hormesis) (Halliwell, 2000; Son et
al., 2008; Mattson, 2008).

Aliniemiopacn ue 10vTa ueTafatikdy HETAIiwY

O moAveavoliég evmaoelg £xet fpebel 6TL dpovv MG TPOOEEWMTIKG GE GLGTHUATO
oV TEPLEYOLV 0Ee1d0avVayOYIKE evepyd péTaAlo. O unyaviopog tng TPooLeldmTIKNG
dphong TV TOALPAUIVOL®DY TEPIAAUPAVEL T GUUUETOYN WOVIOV HETAPATIKOV UETAAA®V

Ommg 0 Yohkdg Kot 0 oidnpog. [apovsio O, pétorla 0nws o xodkog (Cu) kot o 6idnpog
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(Fe), ovpuetéyovv oe avVTIOPACELS OVOKVKAMONG TOV QUIVOAK®V pldv, Ol 0moieg
KataAnyovv og oynuaticpd ROS kot aAlmv opyavikdv piidv ot omoieg eivon emPAaaPeig
v ta Propdpia (Sakihama et al., 2002; Halliwell, 2000). Qotdc0,  Tpoo&edmTikn
Oplon TOV TOAVQUIVOMKOV EVOCE®V TOPOVCIH 1OVIOV UETAROTIKOV UETAAA®V
e€looppomeiton amd TV KAVOTNTO TOL £YOVV Ol TOAVPAIVOLES VO OEGUEVOVY YNAKA TO.
W0OVIO HETAAA®V OAAG Kol amd TNV KAvOTNTA TOuG Vo eUmodilovv Tov Gidnpo va
Bploketon oe avnypuévn popon Fe?* wote va unv umopel vor 00NYNGEL otV dnpovpyio
erevBépav pillov (Nijveldt et al., 2001; Yoshino & Murakami 1998).

Ot TOAVPAVOLEC OPOLV O TPOOEEIOMTIKEG EVAGELS, 0dNYDVTOS GTO GYNLOTIGHO
eAev0EpOV POV, Héom TS avTidpachc Tove pe dioevi Wvta yohkot Cu?* (Sakihama et
al., 2002; Galati & O’Brien, 2004). Apyikd o TOADQAVOAKT EVOOT] AVTIOPA TOPOLGIa
wvtov Cu® pali toug, ta omoio kon avayet oe Cu'. H idia petatpénetal o€ Quvolkr
pio, n omoio pe TV oe1pd g TpooPdrel To O2 ko to petatpénel oe pila O (Ewkova
20). O1 pilec O, pe v oipd Tovg AVTIdPOY pe pio vEa TOAVEAIVOAT, OVOKVKADVOVTAG
mv eouvorkq pila kot oynuatiCovtac pileg H,0p. To Hp0; pali pe 1o 16via Cu’ mov
TapdyONKav amd TNV TPAOTN  OvIIOPOoT GLUUETEYOLV otV avTidpaon Fenton kot
0dnyovv otov oynuatiopd piiodv OH™ mov, omwc €xel avagepbsei, givor mold Spactikég
Kot TpokoloOv moAAEC PAGPeg ota kdTtTapa (Sakihama et al., 2002; Galati & O’Brien,
2004). 'Evag akOun UNyoviopog Tpo-oEEOMTIKAG OpAoNG OGTOV OT0i0 GUUUETEXEL O
YoAKOG, glvar 1 dupeon mpdkinon Prapdv oto DNA amd v Gueon oAAnienidpoocn twv
moAv@avordv pe tov Cu mov givar cuvoedepévog pe 1o DNA. H odinAenidpaon avt
éxel OBeowpnbel Ot mpoxorel PAdPec oto DNA, mov meprlopPdvovv o&eld®TIKY

Tpomonoinon TV PAcE®V, CTOGILATO TOV KAOV®V, Kol ONUovpyio. OUOIOTOAK®OV

ocvvdéoemv (adducts) oto DNA (Sakihama et al., 2002; Hadi et al., 2007).
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OH o
U + Cu®t —» U +Cu* + 2H"

OH (o)

(oF 0
[GURE ¢

- 0

OH o
S g

OH o

20, + 2H" — > H,0,+0,

Cu* + H,0, 5 Cu® +OH +0OH

Ewoéva 20: Avudpdoeic poag molveawvdine pe to wvto Cu?t. Ot aviidpaoelc avtéc
ATOTEAOVV £VOV OKOUN UNXAVIGUO TPO-0EEWMTIKNG dPACONG TMV TOAVPALVOADY 01 OTOlES
pécw TG avtidpacnc tovg pe wvra Cu” odnyodv oTov oyMUATIoUS ToVv dtodtepa
dpactikdv primv vdpo&viiov OH'.

5.4. Avtipetaldaiyovog 6paon Tov ToAvPavoMKOV EVOOEDV

[ToAAég pedéteg €xovv efetdoel TV OVTILETOALOELYOVO OPAOT TOALPOLVOAK®DV
EVAOCE®MY, OCE OQOPE TEPOUOTIKA HOVTEAD KOl OTEVOVTIL GE  OLPOPETIKOVG
petoAraSryovoug mopdyovtes. H o aviipetoddalydovog opdorn TV  TOAVQOIVOAIKOV
EVOOEDV TIC KAOIOTA YMLELOTPOCTATEVTIKOVS TOPAYOVTEG, OUITEPU MG TAPEUTOOIOTES
™m¢ opdong tov kapkivoydvov (blocking agents). EEautiag g peyding mowihiog tov
UETOAAAEYOVOV  TOPpAyOVTI®OV KOl TV UNXOVICU®OV HE TOV OTOi0 0ONyovuv GTO
OYNUOTICUO UETOAAAEE®Y, Ol UNYOVIOUOL OVTIHETOAAAEIYOVOD TOV TOALQUIVOAK®DV

EVOGEMV dgV £xovv mANpw¢ dtadevkavOei (Ferguson 2001; Shukla & Kumar Pal, 2004).

Avtioéeldwtiki opdon

Onwc mpoavapépOnke or eievBepeg pileg Bemwpovvion amd TOVE ONUAVTIIKOVS
TAPAYOVTEG OV TTPOKAAOVV PBAAPES 0TO YeEVETIKO LAKO Kot odnyodv otrn dnpovpyia
petaAlaEe@v. Ot avTloCedmTIKEG 1O10TNTEG TOL €YOLV Ol TOAVPOLVOAIKES EVMOOELS

AmOTEAODV EVOV UNYAVIGUO TNG OVTILETAALAELYOVOL, YNUELOTPOCTATEVTIKNG OPACNG TOVG

(Shukla & Kumar Pal, 2004; Yang et al., 2001).
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Emiopacn oty cvvleon too DNA

‘Evoc mBavog punyoviopds avipuetaAhallydvov dpdong twv moAvQoIVoOAGY, givol
OTL €rovV TNV KavOTNTA Vo Letdvouy T obvBeon tov DNA, yeyovog mov Bempeiton 6Tt
umopet va gpmodicel v dnpovpyia petorrdéemv. Eyxet mapoatnpndel 611 morlveaivoreg
pumopovv va ennpedlovv v cbvleon tov DNA aAlniemdpovtog pe avtd gite queca
elte éuueca pe v ovvoeon tovg pe péETaAla. QotdGo, 0 UNYOVIGUOS LE TOV O0moio Ot

TOAMQUIVOLEG £OVV QT TNV KAVOTNTO deV gival akdun TAnpwg yvootog (Ferguson,

2001).

Emidépacn otovg unyavicuovg emotoplwons tov DNA

Extoég amd v mpdxinon petoArdéewv oto DNA, kot m Asttovpyikdmnto tov
unyovicpov emdtdpbmong Prapdv tov DNA givarl KaBopioTikn yio TNV KopKIvoyEVEST).
‘Evag  pmyoviopds  avtipetoAaStyovon,  YNMUEOTPOCTATELTIKNG — Opdong  Tev
TOAVQUVOMK®OV EVOCEMV €ival 1 KavOTTO avENONS TG omokaTdotoons PAapdv oto
DNA ot omoieg omnv cvvéyewn Ba odnyovcav ce petarrdaéels. 'Eyxet mapatnpnbet 611
TOAVQOIVOAES €xouv TNV Kavota vo. ernpedlovv dueca ) opdon twv eviduwmv
emdopbwong 1 va pvBuiCovv v éxepacn tovg (Ferguson, 2001; Kudora & Hara,
1999).

Emiopacn oty déocusven twv uetaiialtyovov eto DNA

[ToAAd petarra&rydvo mpokelévon vo. TPokaAEGovy PAGPEG 0TO YEVETIKO VAIKO
ovvoéovtolr opolomoAkd pe awtd. Kdmoleg molveovoreg €xet moapotnpndel OtL
eumodifouv v cvvoeon opiopévev petaArostydveov oto DNA kot étot gumodilovv v

dpaon tovg (Ferguson 2001).

Hapeunooren tys vitpocvlivwens

Ot N-vitpoco gvooelg, Omwg m  virpolapivn, Oewpovvtar  oNUAVTIKEG
petaAla&lyoveg Kol KopKvoyoveg evaoels. TIoAAEg moAveatvOreg UTOpPOUV Vo €XOVV
avTIHeTaAAaELlYOVO dpdon avaoTtéAAovtag TNV VITPOGLAI®on TOAADV evacewv. To
KAQEIKO, TO PEPOLAIKO 0EL KO Ol KOTEXIVEG OTOTELOVV TTAPUOELYLOTO, TTOAVPOIVOAK®DV
EVOOEMV Ol omoieg eumodilovv TNV UETATPOTY] TPOSPOU®Y EVAOGE®V o€ N-VITpOGO
EVOOELG, GUUPAAAOVTOG £TGL GTNV TPOGTAGIC TOV OPYAVICUOV Omd TNV UETAAAAELYOVO,

dpaomn tovug (Ferguson 2001; Kudora & Hara 1999).
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5.5. Avaotoly TG dpaong TV Tomoioopuepacwv

Ot tonoicopepdoeg etvar évlvpa ta omoio. aAldlovv Tov oplBpd GLVIEGE®Y TOV
DNA katoivovtag to mépacua tov aivcidomv tov DNA péoa and dhieg TpoKoA®VTOG
povokAmva 1 0TKA®Va oTacilaTo. ZVYKEKPIUEVA, OPAIPOVV TIC VITEPEAKMOCEL ToL DNA
01 0Toieg OMUOVPYOLVTOL KATA TN SLAPKELN TOAADV KVLTTAPIK®V OEPYUSIOV OTMS KOTA
TNV OVTLYpOeN Kot TV peTaypaen, owywpilovv 11g diklwves aivcides tov DNA kot
eumiéxovtal otn yevopkn otabepotnta (Wang, 1996). AAAGlovv Ttov aplOpd tmv
ovvdéoewv Tov DNA kataivovtag o mopeio tpiov Pnudtov. Apykd Tpoypotoroleiton
dwomaon o€ €vo onueio g g M Kot Tov 0vo aAvcidowv tov DNA. X ocvvéyela
axolovfel mépacpa tov evog Tunuotog tov DNA péow avtod tov omacipotog kot
EMOVOCLYKOAAN 0N TOV omacipatog. Ot Tonoicopepdosg dlakpivovior oe 600 KaTnyopieg
AVAAOYOL LLE TNV TPOTOTOYN TOVG Hop@1|, TV Tomoicopepacn I ko IT (Wang, 1996).

H tomoicopepdon I, avrxel ota évlopa tomov I ko mpoxaiel TomoAoyikég ariayEg
o010 DNA péow mapodikng aroxkomng poag DNA aAivcidag kdbe popd dote vo emtpémet
10 mépacpa pog GAANG aivcidoc. Xvykekpiuévo, 1 tomoicopepdon I mpoxadel éva
povokAwvo omdoio oto DNA kot axwvnronotel 10 5° dkpo pe €vo opotomolkd deopod
petaly pag eoceopikng ouddag tov DNA kot evdg xataroimov tvpocivng. H
mEPLOTPOPN T0V 3~ AKpov oakoAovOeital amd ameAevBépwon tov evidpov omd TNV
aAvoida DNA. Akorovbei erovacvvoson g DNA alveidag mov dacndotnke (Ewova
21) (Pommier et al., 1998; Wang, 1996). H tomoicopepdon II, avrketl ota évivua tHmov
IT ko kataAdver DNA tomoloyikohg HETOCYNUOTIGHUOVS HEGH TOPOSIKNG OMOKOTNG EVOG
Cevyaprov copmAnpouatik®v DNA olvcidwv 6e Eva STAO TULO Y10 VO O1ILLOVPYTCEL
pio TOAN 6TO TUNUO Yo TO TTEPAGUA paG GAANG aAivcidag. H tomoicopepdon II amontel
mv Kotaviloon ATP yio v kotadvtikn g dpdon (Wang, 1996).

‘Exer amodeytel 6t o1 Tonoicopepdoeg eival amotedeopatikol ynueofepomevtiKol
otoYol ooV gupaviCovtal 6e peydieg mocdTTEC 0TO KOpKvikd kvttapa. Kabog ta
KOPKIVIKA KOTTOPA TOAAATAAGLALoVTOL TOAD YPIYOPX Kot Ol TOTOICOUEPAGES ATOTELOVV
Kaipro évQopo yioo TV ovTlypoen Kol TNV YEVOUIKN oTafepdTnTo amoTeEAOLV GTOYO
TOAMADV OVTIKOPKIVIKOV pappakov. [Tapdyovieg ot omoiotl emdpodv otnyv dpdon 1060 g
tomoicopepaong I ko II Bewpovdvion onuavTikol avTiKapKivikoi, ¥nNUEIOTPOGTATEVTIKOL

nopayovteg (Pommier, 1993; Wang et al., 1997).
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Ewova 21: Mnyoviopog opdong tg toroicopepaong I. Méow tov pumyoaviopod avtov, 1
tonoicopepdon I mpokaAel povoKiwva omoacipoto oto DNA kot agopel Tig
vrepeMkmaoelg oto DNA.

Ot avoaotoleic twv Tomoicopepacav €£xel  amodeybel OtL eglvar  onuovtikot
YNUEDEPATEVTIKOL KOl YNUEIOTPOCTATEVTIKOL Tapdyovtes. Atokpivoviar og  d00
Kotnyopieg tovg Katactoleic kor ta “poisons” (Wang et al., 1997; Baily, 2000). Ot
KOTOOTOAEIG, OVOGTEALOLY TNV KOTOALTIKY dpdon Tev eviduwv gumodiloviag Kuplog
obvdeon tovg oto DNA. Ta poisons ctabepomolodv ta TOPOSIKA CIAGILOTO, TOV
dNuovpyovv T EVOLUA Y10 TV OTOUAKPLVGT TMV VIEPEMKDOCEMY Kol EUTodifovv TV
aKOALOLOT| ETAVOGVUVIEST TOV OPYIKOD CTAGILATOS. AVTO EMTVYYAVETOL GTAOEPOTOIDVTOG
T0 OpolomoAKd cvumhoko g tomoicopepdons I kot I pe to DNA, mov mpoxoiet
ovveyouevo onacipato oto DNA (Wang et al., 1997; Froelich-Ammon & Osheroff,
1995).

Ot avootoAgic TV Tomoicopepacmv, 1laitepa o POISONS, Ady® NG KOVOTNTAG
T0VG va otafeponolohv 10 COUTAOKO Tov mpokaAel ta omacipato octo DNA kot
UETAALAEELG, OMOTEAODY GNUOVTIKG OVTIVEOTAACUATIKA Gdappaka. H otabepomoinomn tov
OLUTAOKOL TOL TPOKOAEL Ta omacipata 0gv givol amoapaitnta KLTTAPOTOEIKY KAODG
yperdlovton kat kdmowo dAAa yeyovota yio vo, onpovpynfodv toéikéc PAaPeg oto DNA.
H dpdon tov avactorémv, evioydetot amd To VYNAQ EMIMESN TV TOTOIGOUEPACHDV GTO.
KOPKIVIKA KOTTOPO G€ OYEON HE TO QUOIOAOYIKE, Ady® TOL peEYOADTEPOL PLOUOD
ToAMamA0CIGHOD TV KapKvikov kuttdpov (Ferguson, 2001; Wang et al., 1997). O
oYNUOTICHOG TOV cLpmAdkov Tomoicopepdon-DNA-pdppako, émov @dppoako eivor o

avaoToALag NG Tomoicopepdong propet va cupuPet e Tpeig tpdémovs. To eapuaxo pmopel
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VO GUVOEETOL TPMTO. GTNV TOTOIGOUEPAOT KOl LETA VO, ONLLLOVPYEITOL TO GOUTAOKO LE TO
DNA, 1 va cvvoéetar mpoto oto DNA kot HETA Vo ONovpyeital T0 GOUTAOKO LE TNV
tonoicopepdon 1 vo dnpovpyeitol TpdTO T0 cOHUTAOKO Tomoicopepdon-DNA kot petd
o’ avtd cvvdéetar to papuaxo (Froelich-Ammon & Osheroff, 1995; Pommier, 1993).
Ext0¢ amd avTiveomAaGHOTIKE (QAPUOKO, Ol OVOCTOAEIS T®V TOTMOIGOUEPACHOV
OmOTEAODV  ONUOVTIKOVS YNMUELOTPOCTATEVTIKOVS TOPAYOVIES, OC TOPEUTOOIOTES TNG
VEOTAUGUOTIKNG OVATTLUENG, OTa OTAdWL TNG TPOAYM®YNG Kol NG TPOoddoL  TNG
KopKIvoyeveTKNg dtodikaciog. TToAAég moAv@avolMKéG evioels, Wiaitepa eAaBovoeidn
dpovv &ite ®C KOTOOTOAElG eite ¢ PoisOn amévovit oty tomoicopepacn I ko II
(Constantinou et al., 1995; Gonzalez de Mejia et al., 2006; Lopez-Lazaro et al., 2002).
Meléteg €deiéav OTL, Opow PE TNV OVTIOEEWMTIKY WKOvOTNTO, Ol VOPOLLAIKEG
ondadeg ot Béoeg C3, C7, C3" kar C4" tov Pooikov ovOpaKikod GKEAETOL TMV
eropovoedmv (Ewova 4), poali pe mv 4-0&o-opdado kot to Smhd deGUO AVAUESH GTOVG
C2 ka1 C3 om yépvpa tov TVpovVIKoD daktuAiov C, eivor TOAD onuavtikd SopIKA
YOPOUKTNPIOTIKA TOV PAAPOVOEWDDV Y10 TIC OVACTOATIKES TOLG OPACELS OMEVOVTL GTIG
tonoioopepdoeg (Constantinou et al., 1995; Bandele et al., 2008). ®Aiapovoedn mov
PEPOLV AVTA TO. YOPUKTNPLOTIKE dpovv mg toyvpd Topo II poisons (Constantinou et al.,
1995). H dpdon tov erafovoeiddv dev givorl Eetdikevuévn kot ypetdleTol mepaltépm®
LEAETN Yo TNV OLEPELVIION TOV UNXAVIGHOV dpAomg TOVG €ite G KATAOCTOAEIS €ite ®G
poisons. Akoéun eivar amopoitn 1 UHEAETN TNG OPAGNG KOl GAA®V TOAVPUVOAIKMV
EVOCE®MV  €KTOG TMV  QAAPOVOEWOOV Yl 1Tn OpAcmh TOLG MG OVUCTOAELS TV
tomoicopepac®mv. Meréteg Exovv dci&el 0Tl To EAMAAYIKO 05D AVEGTEIAE TN OpACT KOt TNG
tomoicopepdong I ko IT (Constantinou, Stoner, et al., 1995). Axoun, to. eowvolkd o&éa
KOPEKO KOl TPOTOKATEXOTKO 0&D MOPOLGINGOV OMUAVTIKY OVAGTOATIKY dpdomn otnv

KOTAALTIKY Opdon g tomoicopepdong I (Stagos et al., 2005).

5.6. Exidpaony ota éviopa petaforiopod tov {evoProTik@v ovo1ov

Onwg  mpoova@épOnke  ONUOVTIIKA — KOTNYOpioh TV YNUELOTPOCTATELTIKAOV
ToPAyOVTOV €IVOL 01 OVOGTOAEIG GYNUOTIGHOD TOL KAPKIVOYOVOL KOt Ol TOPEYOVTEG TTOV
pvouiCovv 10 petaforoud Twv EevoProtikdv ovowmv (Johnson, 2007; Stoner et al.,
1997). H pOBuion tng dpdong tov evlopwv tov petaforlopod tomv EEVOPLoTIKOV
EVOoEMV Umopel vo €xel EMOPOOT TOCO GTNV €VEPYOTOINOT OGO KOl GTNV OMEKKPION
eEwyevov HETOAMAEIYOVAOV, KAPKIVOYOVOV Tapayovtwyv. Ot TOAVQOIVOAIKES EVAOGELS

dpovv gite eumodilovtag Tov oYNUATIGUO TOV KAPKIVOYOVOD, LETOAAAELYOVOL TaPAYOVTa,
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eite eumodifovrag v dpdom tov (Manson et al., 2000; Galati & O’Brien, 2004). Avto
emTLYYAVETOL pHEe TNV 1WOWOTTA TOLS Vo avactéddovv &vlvuo ¢ eaong [ tov
petafolopod, mov GLUBAAOVY GTNV EVEPYOTOINGT TOAADV TPOKAPKIVOYOV®V, V.
emdyovv évlopa g edong Il tov petafoiiopod, mov cvufdiovy otV amopdkpovvon
TOAMDV KOPKIVOYOVOV-UETOAAAEIYOVAOV TOpayOVT®V, KaBmG Kol [e TNV AVTIOEEIOMTIKT
ko avtipetaAragryovo dpaon toug (Ren et al., 2003; Galati & O’Brien, 2004).

[ToAAG yMuikd mpokapkivoyova dev eivarl QUEcH KopKIvOyova oAAG Tpémet vo
petafolotovv Yoo va ddoovv Tta tEAKA kapkivoyove (Reddy et al., 2003). Ot
avTopacelg g eacels I addalovv 1 aropokpOvouy evepyég opdoeg amd to apytkd Hoplo
™G ovoiog péow o&eldmong, avoymyng kot vopoivone. ‘Eva and ta kupidtepa Evivua
TOV KATAADOLV TIG AVTIOPAGELS AVTEG efvar To KuTOYpopa Paso. Ot avtdpdoelg g eaomng
IT mpocBétovv dAAeg opddeg 610 pOpo pEcw cLLELENG HE YAVKOVPOVIKD, BELKO KAT.
(Shukla et al., 2004). 'Exet mopotmpnbei 6t1 @Aafovoedn €xovv v KovoOTnTa VoL
avaoTEALOLY TN Opaon eviopwv TG edong I, 600 1oevldpmv Tov Pasp, Tov CYPLAL ko
CYP1A2, mov ocvuPdlovv otnv gvepyomoinon molhmv mpokapkivoyovev (Ren et al.,
2003; Ferguson, 2001; Galati & O’Brien, 2004). Axoun, &youvv v Kovotnta vo
eNAyovv TNV dpdom kot v Ekepaoct eviopmv g @dong Il tov petafoiiopot, dmmg n
tpaveepdong g yAovtabeidovng (GST) kar n UDP-yAvkovpdvoro tpaceepdone, to
omoio. cupPdiovv otV  omopdKkpuvor EeVOPOTIKOV UETAAAAELYOVOV  TOPAYOVI®OV
nopepnodiloviag £tol v dpdor Tovg oto yevetkd vikd (Ferguson, 2001; Yu et al.,
1997; Galati & O’Brien, 2004).

5.7. llapeumodion tyg veomAaouatikyg avaxtolyg

2TOVG YMNUELOTPOGTATEVTIKOVS TOPBAYOVTEG KOTATAGGOVTAL KOl Ol TAPAYOVTIES TOV
TOPEUTOSILOVV TN VEOTAUGHATIKY] aVATTLEN, WwHTEPO GTO GTASIO TNG TPOAYMYNG OAAYL
KOl TNG TPOOOOL TNG KOPKIVOYEVETIKNG O1adKaciaG. Ot TOAVQAVOMKES EVAOCELS OTL
POV MG TOPEUTONOTEG TIG VEOTAAGLOTIKNG OVATTUENG e TOKIAOVG UNYOVIGHOVS Ot

omoiot omotelobv onpovtikd avtikeipevo pedémng (De Flora & Ferguson, 2005).

Eraywyn tiys anontwons

Mo amd TG ONUOVTIKOTEPES YNUELOTPOSTATEVTIKES 1O1OTNTEG TOV TAPOLGIALOVY Ot
TOAQOIVOMKEG EVAOOELS €lval M KAvOTNTA TOVG Vo endyovv v andntmon (Ramos,
2007; Sun et al., 2004). Ot 1810tn1eg aTéG Erovy mapatnpnBel o0 o in Vitro 6co kat
og in vivo peléteg (Sun et al.,, 2004; Galati et al., 2000). "Epgvveg €xouvv deifet Ot
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QAafovoedn pumopobv va  emdyovv TNV ondnTOon ennpedloviag oNUOTOO0TIKA
povordtio tov puOuilovv v andmT®on. QoTd60 0 AKPPNS UNYXOVIGUOS LLE TOV OTTO10 Ol
TOAMPOUIVOMKES EVDOELS EMAYOLY TNV OmOTT®ON Ogv gival TANpwg yvootdg (Ramos,
2007; Sun et al., 2004). 'Evag akOun TPOTEWVOUEVOG UNYAVIGHOG, O OTO10G EUTAEKETAL
OTNV EMAYOYN NG OMOMTMONG, EUTEPLEXEL TN ovuuetoyn eAevBépov plav. TToArd
OVTIKOPKIVIKA QApLoKe 00nyouV GTNV amOTTOOoN Kol 6TOV KatokepHatiopd tov DNA
uéom erevbépmv pilmv (Hadi et al., 2007; Hail et al., 2008; Mates et al., 2000). Ot ROS
OV TAPAyovVTal HECH TNG TPOOEEWMTIKNG OPACNS TMV TOAVPOIVOADY UTOPOVV Vo
odnynoovv ctov kotakepuaticpd tov DNA kot oty andéntmon. 'Etet ot ToAv@atvoleg
HEC® TNG TPOOEEWOMTIKNG TOLG OPACNG HTOPOVV VO OONYNOOLV OTNV EMUYMYN NG

andénTwong, dpmvtag ynueonpootatevtikd (Hadi et al., 2000; Ramos, 2007).

AvaeToilj Tov KVTTAPIKOD TOLLOTAAGLAGUOD

Aldpopeg molvpatvolMkéc evmoelg €xel mapatnpndel ot oyetiCovror pe v
OVOOTOAY], TNV OVTIOTPOPN N TNV KaOLOTEPN O TOL KVLTTAPIKOD TOAANTANGLOGHOD GE
avOpomiveg kapkvikég kvttapikég oepég (Fresco et al., 2006; Ren et al., 2003). Ot
W0TNTEG AVTEG OPEIAOVTAL KUPIMG 6TV IKAVOTNTO TOV TOAVQUIVOMK®OV EVAOGEDV VO,
AVOOTEALOVLY TPOTEIVIKEG KIVAoEG TOV GLUPBAAAOVY GE GNUOTOOOTIKA HOVOTATIOL TTOL
pvOuilovv Tov moAlamhaciacud. Evag emmAéov TpOTOC KATAGTOANG TOV LOVOTOTIMV TOL
KLTTOPKOD TOAAATAAGIOGHOD €lval M LEION TNG VIEPEKPPOCTS TWV VITOJOYEDMV TV

avéntikov tapayoviov (Fresco, et al., 2006; Johnson, 2007).

Enraywynq tyg orapopomoinens

XopakTnpioTikd TOV KOPKIVIKOD (QOVOTLUTOL glval OTL T KOTTAPO OV £XOVLV
wKavoTTa mepattépm dtapopomoinong. H emaywyn g dwpopomoinong oonyet oe
MEPLOPICUO TOV  KOPKIVIKOV KLTTAP®V KOl OE OMOKATAGTACT TNG QPUGLOAOYIKNG
KUTTOPIKNG  opowdotaons. Opopéva  eAaPovoedn Ppébnke oOtL  emdyovv 1
JPOPOTOINGCT TOV ASPOPOTOINTOV KAPKIVIKAOV KLTTOPIK®OV celpdv. H dpdomn avt)
avTikatonmTpiletl Evav akoun UNxavicpd, pe Tov omoio cupPariiovy otny mopepnddion g

veomhoouatikng avarntoéng (Ren et al., 2003).

Avaortoin tyg ayysloyéveong
‘Evag GAAOG UNYOVIGHOG YNUELOTPOCTOUTEVTIKNG OPAoNG TOV TOAVQUIVOMK®OV
EVOCEMV OPOPA GTNV OVOGTOAN TNG OYYEWOYEVESNMG, M Omoio TopaTnpeitol KATd TNV

kapkwvoyéveorn. H dnuovpyia véov ayyelowv amd 10 mpoimdpyov Kpoayyelokd dikTvo
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ovuPaiiel oty dieiocdvon Ko petdotacn tov oykov (Fresco et al., 2006; Shukla et al.,
2004). H avactoAf] ¢ oyysloyéveonc odnyel ta kapkivikd kottapo oe Bdvato Aoyw
EMewyng Opentikddv cvotatik®v Kot o&uydvov. Ta @rafovoedr] mopatnpnbnke Ot
napepPaivouv oe daeopa GTAdIL TG OYYEOYEVESTS, OTMG €ivol 1 KOTAGTPOPN TOV
ayyelowv, 0 TOAOTANGIOGUOC KOl 1 HETOVACTELGOT TOV £VOOONAOKOV KLTTAP®V 1N O

oynuotiopds tov owAov (Ren, et al. 2003).

5.8. AMeg Prodoyikég Opaoelg TV moAvPavoMK®V eVRTeEDdV

Extég amd Ti¢ avioEeoTikéG Kol YNUELOTPOCTATEVLTIKEG  O0TNTEG, Ol
TOAVQOIVOMKEG eVMDOELS €xel Tapotnpnoel OTL €YoV ONUAVTIKEG OVTIPAEYUOVAOIELS,
AVTIALEPYIKES, avTukég kat avtiutkpoPlakég wotnteg (Nijveldt et al., 2001). Axdun,
TPOGTATEVOVV ATd TNV 0GTEOTOPMOT Kot amod Tig Kapdiayyelakég madnoeic (Soleas et. al.,
1997; Nijveldt et al., 2001). Ot kapd10TPOGTATEVTIKEG TOVG WIOTNTEG OPEIAOVTAL KVPIMG
oTNV KavOTNTAE TOVg v avacstéAAovy v ofeidmon g LDL kot v cucscmdpevon tov
QLULOTETOAI®V TOV OTOTEAOVV YEYOVOTO TOV B0l LTOPOVGAV VO 0N YHOOVY GTNV EUPAVIOT

Kapdayyelakdv todnoemv (Ferguson et al., 2001; Soleas et. al., 1997).
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2KOIIOX THX EPEYNAX

O1 guepyetikég eMOPAOEIS TOL £YEL M KOTAVAA®GT YuxavO®dv e ypovieg madncelg
Kot 10104TEPO O OPIOUEVEG HOPPEG KAPKIVOD, €3GV TO EVOLGUO Yo TN UEAETN TOV
otoyeimv mov givar vrevBvva Yo avTEG TIG EMOPAcEIS. ExToc amd ta kupla datpopikd
OLOTOTIKA TV Yuyxavlmv, to TEAELTAin XPOVIO TO EPELVNTIKO EVOLAPEPOV EXEL GTPUPEL
KOl OTIS TEPLEYOUEVES GE AVTA PLOdPACTIKES PULTOYNUKESG EVIGELS, Ol omoieg Bempeitan
OtTL givor o1 KOpleg VIEHOLVEG EVAOCELS YO TIG EVEPYETIKEG WO1OTNTES TV YuxavOov. H
mAeloyneio Tov PlodpacTiKOV TOAVPOIVOMK®OV EVAOCEMV KOl TOV OVTIOTPOPIK®V
mopaydvtov Exel pehetnBel kvupimwg oTovg OmMOPOVLE KOl TOVG KOPTOLS OLAPOP®V
Yoyavldv, AOym TG oNUAGIag TV SOTPOPIKADV TOVG ETLOPAGEDV.

Ot JwIpoPIKéG — MOAVPOIVOAIKEG — EVOGELS  OMOTEAOVV  ONUOVTIKOVG
ANUEOTPOCTATEVTIKOVG  Ttapayovieg. Qotdco, &lvar OOGKOAO VO TPOGOOPIGTOVV
TOCOTIKG Ol YNUEOTPOCTATEVTIKEG OPACELS TV YuxavOmy. Avtd opeileTan otn Heydan
TOKIMA TOV YuYovO®V, 6TO YEYOVOS OTL KATAVAAMVOVTOL GE JIAPOPA GTAOL0 MPILOVOTC,
LE OmOTEALEGHO VAL VITAPYEL TOAD PEYOAN ETEPOYEVELD OTN YNIUIKY| TOLG GLGTACT] KOl GTNV
enefepyacio TOV VIOKEWTAL OGTE VO, KATOVOA®OOUV. AKOUN, TO YEYOVOS OTL LIAPYEL
HEYAAN €TEPOYEVELD OVAUESH OTIS TOKIAMES TV Yoyavldv kobodg kot Ueydin
TOWKILOUOPPio. 6TV GVGTACT TOVG GE QUTOYNMKEG EVOGELS, KANOTA ONUOVTIKY TN
deEaymyn epevvaV TIve oTIS PLOdPACTIKEG EVDGELS TOV VILAPYOVY 6T YuxavOn Kabmg
Kol T1G ProAoyikéc toug 1010 TeS. I'U avtd 10 EVAPEPOV EYEL GTPAPEL OTN HEAETN TOV
BloAoyik®v 1010THTOV  SAPOP®YV  QLTIKAOV EKYLAICUATOV Yoyxovldv TAOVCIOV GE
TOAVQOIVOMKEG EVAGELS KAOMG Kol OTIS W0TNTEG TOV EMUEPOVS TOAVOUVOAKDV
EVOGEMV.

210 mopomave mAaictla, 1 wapovoo peAETn eEétace T Proloywég widtteg 34
QLTIKOV EKYLMOUATOV amd O14popeg EAAMNVIKES TOIKIAMES Ko Tunpoto yoyavlav. Ot
oTOYO01 TNG TOPOVGOG LEAETNG NTAY OL EENG:

1. Melém ProAoyik@dv WI0THTOV QLTIKOV EKYVAICUATOV EAANVIKGOV youxavimv, mg
mhovOV TNYOV PlodpacTIKOV YNUEIOTPOCTATEVTIKMOV TOPAYOVI®OV, UE SAPOPES
dokuég in vitro.

2. Amopdvmon Kot Tovtonoinon TV PlodpasTiK®V GUGTATIKOV TOV EKYVAIGLATOV
KO LEAETN TOV XNUEOTPOCTATEVTIKMVY WO10THTWV TOVG.

3. Melétn g dpdong dpacTIK®Y EKYLMGUATOV Kot KaBopdV BlodpacTikdv popimv
o€ KLTTOPIKE Kot VLKA GUOTAOTO KOOMS Kot TOpATHPNOoT TG ONUACING TOV

OPUCTIKMY CLYKEVIPMOEMY GTO GUGTILATO QVTA.

69

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58

70



KEDAAAIO 2
YAIKA KAI MEGOAOI

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58

71



Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58

72



2.1. YAika

1. Tevn xat €idn Twv yoxyavlmv g owkoyévelag Leguminosae

Xmv mapovoo peiétn efetdomnkav 11 ednvikd yoyxavO g owoyévelag
Leguminosae/Fabaceae. Ta @utd cvAliéxOnkav amd Siaeopo pépn ™ EALGSoc kot
tavtoromOnkav. Ta eutd avikovv oto yévn Phaseolus, Vicia, Lens, Lathyrus, Lotus kot

Lupinus (ITivaxag 4) (National Plant Database).

Ilivaxag 4: Xoapakmnpiopodg Tmv 100V TV youyavlov tov eéetdotnkay

I'évog Eidog Kown ovopacia IIpoéievon
Phaseolus Phaseolus vulgaris KOWO (POGOAL Bpovtov, Zéppec
Vicia faba KOUK1G, EUTOPIKT TOIKIAIOL
Vicia . - dyp1o €idog KovkKid . ,
Vicia tenuifolia subsp. stenophylla (aypiépupo) 6pog Kvainvn |
Lens Lens culinaris QOKN EUTOPIKT TOWKIALDL
TOTIKT] TOIKIAM
Lathyrus clymenum eapa Zavropivng TOV TOPAYOYDV
Lathyrus , s Z(,me s
Lathyrus sativus onup \ mm“fc'p YEI0 TOD
«papo» vouov Bowwrtiog
Lathyrus laxflorus subsp. laxiflorus d&ypio €idog AaBovpt Zapog, Kpnm
Lotus edulis nepatlovvL, ADTOG Zapdg, Kpr
Lotus Lotus longisiliquosus A®dTOG 6pog XtovoPoivt
Tetragonolobus purpureus COoVTOAIdL Zapoc, Kpr
Lupinus Lupinus albus Aovmivo N. H Sxonovnccog,’
TPOT0dES Y UNTTOL
Phaseolus

To yévog Phaseolus mepihappdver mepimov 50 €idn @utdv ta omoio. mpoépyovTtat
a6 v N. Apepikr. To mo yopoktnplotikd €idoc givar 1o kowvd @acoit, Phaseolus
vulgaris, 1o omoio ivol HOVOETEG Kot KaAMEPYEiLTaL Y00 TOVG £8(DAUOVG Kaprohe Tov. To
€idog TV kowvmv eacoMmv Phaseolus vulgaris amoteleitoanr and morég mokidieg mov
KOAMEPYOLVTOL EVPEMG GE OAO TOV KOGHO KOl SLOPEPOVY GTO GYNLLOL, YPOLA Kot puéyebog
Tov koprov. KaAliepyeitar oe tpomikd, nprpomikd ko o kKAipoto 0nwg oty EAAGSa

6oV VILAPYOLY TOALEG TOTKEG TOIKIAiES (ETe@avakn, 1999).
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Vicia

To yévog Vicia meptaappdaver 140 avBopdpa @utd, To. omoio TpoEpyovial amd TV
Evponn, v Acia kor v Aepikr. Amotedeitol amd apKeTd ovto@un €10m aAAd Kot
KOAALEPYOULEVE VPPISIOL Y10 TOPUY®YH EMIUDV KOPT®V 1 KTNVOTPOoPnG (Zte@avakn,
1999). To &idog Vicia faba Bewpeitar 6tL mpoépyetan and v Bopeia Appikr kot tnv
Notiodvtikr] Acia 10 omoio KaAMepyeitar oe peydro Pabud oe 6AN v Evponn. Eival
€TNo10 ELTO Ko ot Kaprmoi Twv eutdv Vicia faba eivon yvmotol og kKovkid, ta omoio givat
ed0dda. Eivar povoetn moddn outd mov KaAlepyobvtal amd TV TPOICTOPIKY EMOYN
omv Evpomn. To eidoc Vicia tenuifolia subsp. stenophylla amotedei 1o dypro €idog
KOVKIOV Kol KoAlepyeitor dwitepo ot Bopela, Kevipikn ko Avatolkn Evpomn.
Eivar molvetéc @utd cvvavtidtor o 0pevES mePLoyEg Kat ot Kopmol Tov givor £dmOot

(Momoakoota, 2005).

Lens

To €idog Lens culinaris gival gutd €Mo10 Kot KAAMEPYEITOL Y10 TOVG EGDIOVS
KopTovg Tov, TIS eakéc. H kaAlépysia g okng Katdyetat amd v Eyydc Avatoin kot
™ Mwpd Acia. And v Tovpkia daddOnke otnv meproyn tov Neidov, v EALGSa kot
mv N. Evponn. O Enpodc kapmdg tov ypnolwonoteital ®g 0omplo evd o¢ {moTtpoen
YPNOLOTOLOVVTAL TO VITOAEILATO TOV PLTOV TOVL UEVOLY peTd Tov odlmvioud (Cubero,

1981; MMorokoota, 2005).

Lathyrus

To yévog Lathyrus amotekeiton and nepimov 187 €idn kot vwoeion. Eidn tov yévoug
OLTOV YPNGUYLOTOIOVVTIOL KOl OC KOPTOSOTIKA KOl MG KTNVOTPOPIKE QuTd. Q¢ KEVTpa
Katayoyng Bewpovvror n mepoyn s Mecoyeiov, n Kevipwn kot 1 Avoatolikn Acia
(Allkin et al. 1983). To €idog Lathyrus sativus ivar to kowd £dmdipo Aabovpt. Eivau
ETNOL0 TOMOEG PLTO, KOAAEPYOVUEVO YO TO. CTEPUOTE TOL TO. OMWOIC. PEPOVTOL GTO
EUTOPLO UE TO Ovopa «Pafo». Xpnotlponoteitat €ite MG KTNVOTPOPIKd QUTO gite Yo TV
nopaymyn edddmv Aabovpiav (IMarakmota, 2005). To €idog Lathyrus laxflorus subsp.
laxiflorus amoteAei éva dyplo €idog Aabovprod. To €idog Lathyrus clymenum Siagpépet
a6 to Lathyrus sativus kot gogton povo otn Zovrtopivi Kot gival ovtd mov Tapdysl Ty

yapaktnplotikny eapa Xoavropivng (Pastor-Cavada et al., 2010).
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Lotus

To yévog Lotus mepthappdverl avtopun kot kaAlepyovpeva eutd. To €idog Lotus
edulis eivor yvootd g mepatlodvi. Eivar éva €toto @utd mov @detar Kupiowg ot
Meoaodyelo kot waitepa oty Itaria, oy Ionavia ko ommv EAAGda. To €idog Lotus
longisiliquosus 7 Lotus collinus gveton pévo oty Iomavia kot oty EALGda. To &idog
Tetragonolobus purpureus aviketr oto yévog Lotus kot givar yvwotd w¢ cavtaAida Kot

eveTon Kupimg oty N. Evponn.

Lupinus

¥to vyévoc Lupinus oavAkovv mepiocotepo. omd 300 &idn  dypo Ko
KaAlepyovueva. Tlephappdver momon etoila kol To®ON-Bapvdodrn morvety| gutd. Tao
neplocoTEPO €idN eivor apepukavikng mpoéievong. Eivor ta kowd Aovmva. To €idog
Lupinus albus eivor to @utd mov mapdyst ta Aevkd Aovmva e€ortiog Tov AEVKOD
YPOLOTOS TV Kopradv. Kaliiepyodvtor kKupiwg otn Mecodyelo Kot Yol ToVG €0MOUOVS

KOPTOVG TOLG OALG Kt ¢ KTnvotpopikd eutd (Huyghe, 1997; Toarakmoto, 2005).

2. dotika ekyovAiopata ENApvikov ypoxavlev tng owkoyéverag Leguminosae
Amo ta 11 gutd oamopovodnkav cvvolkd 34 exyvAicpoato 17 voatwkd ko 17
peBovorucd. Ta @ULTA KOl TO TUNUOTO TGOV QUTOV OTO TO OMOI0L TPOEKLWYOV TO

ekyvMopoato tapovstiovral otov [ivaka 5 (IMivaxag 5).
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IMivaxoeg 5: YoyavOn g owoyévelag Leguminosae kot TUAUOTO TOV QUTOV ad To 0010 TPOEKLYOV

T EKYLVMGLOTO

dvuta Tupata TOV QUTOV Ddvta Tupoto TOV QUTOV
Lathyrus
Vicia faba laxiflorus
(kovkd) SL_JbSp.
laxiflorus
60" (AaBovp) o
Phaseolus S EOLATO
vulgaris [oa PR
(pocOAL)
Lupinus albus
XREPUOTOL (Rovmvo) [Iepicdpmio
Vicia
tenuifolia ) )
subsp. oo 16
stenophylla
(kovkid) Lotus
longisiliquosus
(AdTOC)
Kopmoli [16a
Lens ) Tetragonolobus .
culinaris ~116@ purpureus - 110¢
(paxéc) (covtolidn)
XrépUoTOL
PH Koapmoi
Lathyrus
clymenum
((defl
Tovropivng) Iéa Lotus edulis  [16q
(mepatlovvi)
Lathyrus
sativus
(AaBovpr)
TI6a Koapmoti
oo VIEPYELD TUNLOTA TOV QUTMV.

Institutional Repository - Library & Information Centre - University of Thessaly

25/04/2024 04:37:01 EEST - 3.144.1.58

76



2.2. M£0B0o00o1

1. Aradikaoia anoxtnong T®V PuTIKAV eKYDAIopatev yoxaviov

H amopdveon kot eneEepyacio 1@V QUTIKOV EKYVAGUATOV TPOYUATOTOONKE GTO
tuquo Doappokevtikng tov Iovemotpiov AOnvav otov topéa Pappokoyvmciog Kot
Xnuetog Dvtikov Ilpoidoviov pe vrevBuvo kabnynt| tov k. AAEEavopo-Aéavopo
YxaAtoovvn. Ta vrépyslo TuRpata, To onéppata kal ot Kapmoi twv eutov (ITivakag 5),
petd 1 ovAloyn tovg amonpavOnkav oe peydAovg KaAd 0eplOHEVOVS XDPOUG,
TPOCTOTEVUEVOLG OO TNV MAlakn  oktvoBoiio kot og  Beppoxpacio  dwpatiov.
AxolobOnoce 010A0Y1 TOL ELTIKOV VAIKOV, HOKPOUEPNS TEUAYIOUOG KOl KOVIOPTOMOiNnom
ToV o€ €1801k6 poro (Allenwest, UK).

[TocdmTo TOV TUNUATOV ELTOV YpNolpoTomOnKe Yo ekyOAon pe pebavoln (2/1
VIV) kot vepo (2/1 vIV) oe ed1kn cuokevn emtayvvopevns exyvilong ASE (accelerated
solvent extractor). H mapaokevn) tov ekyvMopdtov éywve vnd kabopiopéveg cuvOnkeg
(rosdTTO. PUTIKOD VAIKOV, TTiesT, Oeppokpacia, OyKog SLaADTN Kot S1apKELn EKYOAIONC) UE
oKomo NV &E0oPAAoN TNG EMAVOANYILOTNTOS YO VO LIAPYEL M OLVOTOTNTA TNG
ovykprtikng pehétng. Kabe exydhon pe tov avtiotoyo ooty (uebavorn 1 vepod)
emavaAnenke tpelg Popég kat dwopkovoe 48 h. Xta doyeion exyOAMONG NG GLOKEVLNG
tormofetnOnKav 20 g Tov QUTIKOD VAIKOV Kot 1) KAOe ekyOAoN TpayHotonombnke oe wieon
1500 psi, e Oeppokpacio 70°C kot oe 100 mL 6yko dwadvtn. AkodovOnoe amopdkpuvon
TOV OWAVT TOV ekYLAoUdTeOV. Amd to peBavolkd ekyvAiopato o  OAVTNG
amopakpOvinke pe 1t Pondbewe ovokevrg omdoTadng VIO KEVO, VO TO LOOUTIKA
exyvMopato AvopriomomOnkay petd amd Yyoln.

H &npn mocdémta tdv exyvMoudtov owAvdnke oe vepd M pebBavoin yuu v
Tpaypatonoinon tov in vitro doxiuov. H mieoynoeia tov ekyvloudtov Sladddnke ce
vepd. Movo tpia pebavorkd exyviiocpata dStoavdnikoy og 10-20% peboavoin. Xvvolikd 17
voatikd Ko 17 pebBavorikd ekyvAiopoata mpoékvyov amd to didpopa Tunpate tov 11

QLTOV Ko pedeTnOnkav yia t1g froroyikég tovg Wotnteg (Iivakeg 4, 5).
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2. Atopovworn, KAaopatonoinon Kat taovtonoinon xabapwv molo@aivoMkev
EVOOEWV AII0 TA EKYONIOpaTA

o tov mpocdopiopd TV PlodpacTiKdV GLOTATIKOV TOV EKYVAMGUATOV, VO
pebavolikd exyvAlopato emA&yOnkav Yo KAOAGHOTOTOINON KOl TOLTOMOINGCT TV
TOAVQUVOMK®OV GLOTOTIKOV Tovg. H dwadikacio avt| mpayuatomombnke emiong, oto
tuquo. Qoppokevtikng tov Iovemommuiov AOnvav otov topéa Pappokoyvociog Kot
Xnueiag Outikomv [poidvimv. Apyikd £yve ¥pOUATOYPAPIKOS EAEYXOG TOV EKYVAICUATOV
ue ypouatoypapioa Aertc otpadag (TLC), oe mAdkeg olovuwviov Kot LVAAOV, TOGO
KOVOVIKNG 0G0 KOl avTioTpOPov gdcews. o v avantuén tov ypouatoypoenuitoy
ypnoomomdnkay  d1dpopa.  cvothuate  SwAvtdv  (Sylopouediavio /pebavorn ko
uebovorn fvepod), evd HeETA TV mapoTpNnon Tovg 6to opatd Kot oe Adura UV (ce punkm
Kopatog 254 ka1 365 nm) akolovOnoe 1 eueavicn tovg pe dtdAvpo Ostikng foaviArivig.
Amo ™ perén avt) emPePaidbnke to yeyovog 0Tl ToL mOPAYOUEVO EKYVAICHOTA €lval
TA0Uo GE QUOIKG TPOIGVTO. OV OVIKOLV GTNV Kotnyopio TV @AABOvVOEd®dV, ue
amoppOPNOT KOl 6T SVO PNKY KOLOTOG KOl TOPTOKAAOKITPLVY XPOLd LETA TNV EUOAVION
oV Ypopatoypoenuatog (Andersen & Markham, 2006).

H TLC nmpayuatomombnke oe mhdkeg silica 60 Fas4 (Merck, Darmstadt, Germany). H
ypouatoypoeio kotavoung pe euyokévipnon (fast centrifugal partition chromatography,
FCPC) mpaypatomomdnke pe ) yprion oming CPC KROMATON 1000 mL, pe
pvOulopevn mepiotpoen ota 200-2000 rpm ko pe o ovtiio Lab Alliance vro mieon pe
oplo oaogodreiog ota 50 bars. Mo un  ovtépotn ParPido  Eyyvong  deiyuartog
YPNOLOTOWONKE YLo. TNV EI0AYOYN TOV OEWYUATOV 6T GTHAN. Mio GUGKELT] OAVOALTIKNG
VYPNG xpopaToypagiog vyning arddoong (HPLC) tomov Thermo Finnigan spappootnke
ue 1t ypnon wwog avtiog SpectraSystem P4000, evég ocvotiuatog amoepimong
SpectraSystem 1000, evog avtopatov oetypatoinmn SpectraSystem AS3000 kot evog
aviyveutp UV SpectralSystem UV2000. Ta ¢dopoto. NMR  kataypdeoviar  og
eaocpatoypaeo Bruker AC200 kot Bruker DRX 400. Ot ynuikég petatomioelg (Tiég o)
mpocdopiotkoy ®G Tpog teTpapctvriooiidvio TMS wg delypa avagopds. Ta 2-D
nepapata  (COSY, COSY LR, HMQC, HMBC, TOCSY «oat NOESY)
TpaypoTomomOnKay pe v xpnon pikpo-rtpoypaupdtev Brucker. Ou petprioeig pélog
(ESMS) éywvav oe paopatopmtopetpo Tomov Nermag R 10 10C.

ITo avaAvtikd, n okdvn TV VIEpyElOV TUNUdTeV Tov eutdv Vicia faba (0,890 kg)
kot Tov Lotus edulis (0,490 kg) exyvriotnke dradoyikd pe dyylmpopedavio, pebavorn kot

vepd. H exyoiion pe kébe dodvt (3 x 5 L) emavarnednke tpeig opéc. Kabe exydiion
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dwapkovoe 48 mpeg. To pebavolikd exyvAicpo tov eutov Vicia faba (48,1 g) vréotn
eneéepyaocia pe pntivip XAD-4 yia 10 S10(@PIoUO TOV GUVOMK®V POIVOAIKOV GUGTATIKMV
tov (12,4 g). 'Eva pépog avtod tov kAdopatog (12 g) vréotn doyopopud pe CPC
ypnowonowwvtag éva piypo EtOAc/n-BuOH/H,O (2:1:3) oe dwpaocwkd ocvommua. O
dwywplopds €ywve og toyvtnto 1000 rpm. Apywcd, n Katdtepn oTifada NTOV 1N KIvnTh
eaon (ue Paon 1o vepod) evd N avdtepn otifado frav | otabepn edon (pvOudg pong 15
mL/min). To éklovopo tng otAng cvAAéxOnke oe deiypata tov 30 mL kot tehikd
napdyOnkav 11 khaopata (VF A-L). AkorovBwg, cuiréydnkav 1o opyavikd oTpdpo Kot 5
axoun kiaopata (VF M-Q). IMapopoing, éva tupua tov pebavolkod ekyLAGUATOS TOL
evtov Lotus edulis (12 g) vréomn daywpiopd pe FCPC ypnowwonowdvtag éva piyua
entGvio/EtOAC/MeOH/H,0 (1:4:1:4) oe dipacikd cvomua. O doyopiopds Eywve oe
toyvtnta 1100 rpm. Apykd, n Katdtepn otifdda nTov n kvnty eaon (pe Baon to vepod)
evo N avotepn otifada ftav n otabepn edon (pvOudg pong 15 mL/min). To éklovoua g
otNANG oVALEXONKE o detypata Tov 30 ML kot tedikd mapdyOnkav 9 kKhdouata (Le A-1).
Axolov0mg, T0 VIATIKO GTPOU NTAV 1] KvNTH Gdon Kot cAAExONKav 6 kKldopata (Le K-
P).

Ola o KAdopata wov aropovodnkay arnd ta 600 ekyvAIcHaTe QLTOV peAeTHONKAY
ue TLC ko HPLC ypnowonowdvtag pio otiin Lichrosorb RP18 daotdoewv 250 x 4,0
mm (BIRSHOFF Chromatography, Loenberg, Germany). H kwntf @don amnotelodvioav
amd 2% véatikd ddivua 0ikon 0&Eog (Saidtng A) ko amd akeTovitpidlo (Staivtng B).
YouvOnkeg: apywd A/B (95:5), oe 70 min A/B (75:25) kot €mMOTPOQY OTIC OPYIKES
ovvOnkec. PuBuog porg 1 mL/min. O tepartépo kabuplopds TV OVGLOY £YIVE PE TN XPNOT
HPLC. Tw t €bpeon ™G yMUKNG OOUNG KOL TNV TOVTOTOINGT] T®V OTOUOVOUEVOV
KaBoapdv popimv ypnotpomomndnkay d1dPpopes PUCUATOCKOTIKEG TEXVIKES. O TEXVIKES TOV
EPUPUOCTNKAY NTOV 1 (POCUOTOOKOTIOL Tupnvikoy payvrtikod cvvroviopod (NMR),
vrepLddovg-opatod (UV-Vis), vreptbpov (IR) kot  gacpatopetpio palog (MS). Xtig
nerétec NMR éywvav meipduota ovvroviopod mpotoviov (*H NMR) kot avOpaxa (B°C
NMR), wog (1D) kot 600 (2D) dwuotdoemv, pe dapopetikés aAlniovyieg taipmv (DEPT,
NOESY «An.) mpokeipévoy va kaboptotel TANpwg 1060 1 dour, OG0 Kot 1] GTEPEOYMLELD
oV Kk@Be popiov. Oha ta Yvwotd wpoidvra emiPePfaiddnkay pe chykpion pe to dedopéva

™m¢ Piproypagioc.
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3. IIpoodioplopdg 100 OLVOAIKOD MOADPATIVOAIKOD MEPLEYOREVOD HEC® TOD
avtiopaotnpioo Folin-Ciocalteau

H pnébodog Paciletar oe o ypoOUATOYPOPIKT] OEEO0AVAYW®YIKT OVTIOPOOT HE TNV
onoio TpocdlopileTor T0 GVLVOMKO POIVOAKO TTEPLEXOUEVO LEGM TOV avTidpactnpiov Folin-
Ciocalteau (FC) (Merck, Darmstadt, Germany) (Vermeris & Nicholson, 2006; Singleton &
Rossi, 1965). To avtdpactmpio Folin-Ciocalteau eivor diddlvpo cdvBetmv molvpepdv
wvtov  mov  oynuotioviar  amd  QOGEOHOAVPOOVIKG Kol QOGPOROAPPOUIKA
etepomorvpepn o&éa. Ofewddvel Ta QAVOAKE 1OVTOL HE TOVTOXPOVI] OVOYMYT TOV
etepomolvpEpdV 0E£0V (PaWig0s2 ' — HaP2Wi062°, HoP2M015062° — HeP2M01506: 7).
To mpoidv eivon cdumieypo poAvpdoviov — Boippapiov (Mo-W) yopaxtnpioTikng pae
YPAOONG TOV AmOPPOPE 6To 0patd PAGHO G€ PKOG KOpatog 765 nm. H aAxoiukotnta
pvOuiletar pe kopeopévo ddlvpa Na,COs, amotelel mpobimdOBeon yio v Tapovsio TV
(QOIVOAIKAOV 1OVI®MV Kol 0gV d0TapAGCEL TN otalfepotnta Tov avtdpactnpiov FC kot tov
TPOIOVTOG NG OVTIOPAGTC.

Y& coinvapua falcon tewv 15 mL npootibevion amovicpévo vepd dykov 5 mL kot 100
pL tov mpog eEétaom SelylaToc, QULTIKOV TOAVPOIVOAKOD EKYLAIGUOTOS. XTO TLEAO
nmpootifevtor 100 pL amovicpévov H0. Ztmv ocvvéyein mpootiBevron 500 pL tov
avtdpaompiov FC. To delypata oavakwvovvtor Kot HETE v Tdpodo 3 min og
Oeppokpocio dopatiov, mpootifetanr 1,4 mL daAddpatog Na,COs; 25% w/v. To piypa
avakweitol. Akolovdel copuminpwon tov 6ykov ota 10 mL pe amoviopévo vepo. To piypa
avakiveitar Eava kot enmaletat yio 1 h oto okotddt o€ Oepuokpacio dmpotiov. Akorovdel
HETPNOT TNG OTMTIKNG amoppdenong ota 765 nm og gacpatopmtopetpo Hitachi U-1500
(San Jose, USA) wg mpog to Tuplo detypo. Kdabe e&etaldopevo exyvAGHo SOKIUAGTNKE EIG
Tpuwwhovv. EEeTdoTnie aKOUN Kot 1 OTTIKN amoppoeNon TOV EKYLMGUATOV ota 765 nm
Yopig v mapovcic. Tov avtwpacmpiov FC n omola agoipeitor amd v TEMKN
amoppOPN O™ TG AVTIOPAOTG.

O  7PocdOPIGHOG  TNG  OMKNAG TOCGOTNTOS TOAVQPUIVOAKADV EVACEDV TV
eKyvMopdToV yivetar HEC® TPOTLANG KAUTOANG TOL YoAMKoL 0&Eog. Ta exyvAiopoto
umopetl va yperalovrol apoaimon ®oTE 1 amoppdPNOoN Vo €lval 6TO VPO TOV TIUMV TNG
TPOTLTING KOUmOANG. H mpodtumn kopmdAn tov yoAikoD 0E£E0C KOTOOKELAOCTNKE LE
ovykevipooeig 0, 50, 100, 150, 250 kot 500 pug/mL yoriwuod o&éoc. Me Baomn Tig TiéG g
OTTIKNG OmOPPOPNGNG TOV OVTIGTOLYOVCHV OTIC GLYKEVIPMOEL TOL YUAMKOV 0&E0G
KOTOOKELAOTNKE KOUTOAN Kot mpooodlopiotnke mn e&lowon y = 0,0009x + 0,003 pe

GUVTEAEGTN YPOUMIKNG ovoyétiong katd Spearman r =0,998 pe p<0,01 (Ewoéva 22). To
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OLVOAIKO TOALQOIVOAIKO meplexopevo (total polyphenol content, TPC) avdyston oto

apyko ekyvAoua ko ekepaletar mg mg GA/g (Gallic Acid, GA) exyvAicpotog.
05 -
04 -
03 -
0,2 -

y = 0,0009x + 0,003

0,1 -

OmTikA ammopponon (765nm)

010 T T T T T 1
0 100 200 300 400 500 600

Hg/mL yaAAiké oo

Ewova 22: [Tpdtonn kopumOAn yoriucob o&éog.

4. Extipnon ¢ avtofedmTiKig Kavotntag peow alMnlenidpaong pe
eAevBepeg piCeg

AvTiopactipio.

Ta ynuikd avtidpactpia 1,1-dipavvr-tikpoidpalito (1,1-didhenyl-2-picrhydrazyl,
DPPH’), 2,2-alvodic-(3-abvro-Beviodeialorivn-covipovikd o&D) (2,2"-Azino-bis-(3-
ethyl-benzthiazoline-sulphonic acid), ABTS), Nitro blue tetrazolium (NBT) ka1 ta évloua
nepo&eddon (horseradish peroxidase, HRP) kot o&eddon g EavOivng amd ydAia Poogiddv

(xanthine oxidase, XO) anokthOnkav and v etaupeior Sigma-Aldrich (St. Louis, MO).

4.1. Extiunon tis ovrioleldmTIKIG IKAVOTNTAS HECW THG OEGUEVGNS THS O6TAOEPNS
pilagc DPPH’

H pébodog extipnong mg avtiogedmTikng Kavottog HECH TNG OECUELONG NG
otabeprg piog DPPH' mpayuoatomomdnke yio Tpdn @opd amd tovg Brad-Williams et al.
(Brad-Williams et al., 1995). H uébodoc mov £poppootke omotedel o mopaAloyn e
apyIKNG HeEBOOOL Kot glval pio amd TIG MO YOPUKTNPIOTIKEG Kol omAEG HeBOSOVS Yo TNV
apYIKN  EKTIUNOM 1TNG OAVTIOEEWMTIKNG 16YX00GC OVTIOEEWMTIKOV HOPIOYV 1 QUTIK®OV
EKYLVMOUATOV TAOVCIOV OE EVMCELS HE OVTIOEEWMTIKEG 1W010TNTeg. H extipmon g
avTo&EEOTIKNG wavotntos Paciletar oty aAAnieniopaon tov eégtaldpevov popiov 1
PUTIKOV ekyLMopdTov pe TV otadepn pita 1,1-diparvur-2-mikpvAivdpalvito (DPPHY). H

piCo. DPPH’ pmopei va. adpavorombei gite péom mpocdnikng evog nhextpoviov (SET) eite
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evog atopov vopoyovov (HAT) (Prior et al., 2005). Eivon po otabepn opyavikn pila
aldTov N omoia &xel poP xpopo Kot aroppo@d ota 517 nm. Otav oto ddAvua g pilog
npootedel pia ovcia pe avtiogewmtiky opdon tote t0 1,1 dtparvur-2-mikpvAvdpaldilo
(DPPH’) avayetanw pe v mpocOnkn evoc atdpov vdpoydovov (1 miektpoviov) kot
uetatpéneral o€ 1,1-duparvor-2-mikpvivdpalivn (DPPH-H) 1 omoia £yt kitpvo ypoua, pe
amoTéEAEG L. 1] OTLTIKT omoppdenon va erattdveTol (Ewkova 23).

[Tio avoAvtikd, Yoo TV EKTIUNGN NG OVTIOEEWMTIKNG KOVOTNTOS TOV QUTIKOV
EKYLAOUATOV, TOV KAUCUATOV Kol TOV KOOOPOV TOAVQAIVOMKAOV EVOGEMV, 1) AVTIOpaoN
pe v pilo mpayparonoteitar oe teAkd dyko 1 mL, oto omoio mepiéyovtar peBavoin
(draAvTng), 100 uM pilac DPPH™ kot to @uTikd ekyvMoun, T0 KAGopo kol 1 kodapnh
TOAMQUIVOMKY, évmon (deiypa) o€ S10popeTikég oEAVOUEVEG GLYKEVIPMOGELG. Metd v
TPOCHNKN TOV GLOTOTIK®OV TNG OVTIOPACNS TA OELYHOTO OVOKIVOUVTOL Kol ET®AloVTol G
Beppokpocio dopatiov oto okotadt yw. 20 min. Akolovbei pétpnom ™G OMTIKNAG
amoppoenong ota 517 nm. Xe kdbe meipapo to e€etaldpevo QUTIKO eXyOMOud, KAAGUA,
KaBapn ToALVEAVOAMKT évoon pdva Toug o€ HeBavOAn, anoteAovoe To TVPAO Kot 1 pila
DPPH" (100 uM) oc pebovodn amotehovoe 10 paptopo. O  undeviopde Tov
QoacpatoemTopeTpov yivetar pe 1 mL peBavornc. Kébe osiypa eetdomke €1¢ tpurhovv
Kol mpaypatoromonkay tovidylotov 000 mEPApATO Yo To KAOE QUTIKO EKYLAICUO,

KMo kot Kobopr) ToAVQAIVOAMKTY EVeoT Tov eEETAGTIKE.

. PII
AvrioizidoTike: TepdyovTes
I‘IJ' vrioiztdaTiki: Topd ,:\‘TD'_ NH
03N NO, O NO,
lo, NO,
DPPH® DPPH - H

Ewovo 23: Xnuikf dopn g évmong 1,1 Sipavur-2-tikpuivdpaliio (DPPH') kabdg kot
™G avnypévng g popeng 1,1-dwpovolr-2-mikpvrvdpalivny (DPPH-H).
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H ovykévtpoon (100 uM) g pilac emréydnke peTd 0md KATAOKELT KOUTOANG
avaQopds He TNV UETPNON TNG OMTIKNG OmMOPPOPNONS OVENVOUEVOV GUYKEVIPDOGEMV
DPPH" (5, 10, 20, 40, 80, 100 uM) o¢ pebovorn. H cvykévipoon 100 uM Bpicketar 610
YPOUUIKO KOUUATL TNG KAUTOANG KO OIVEL T OTTIKNG OOopPOENONG IKOVOTOLTIKY| Y10
™V mopatnpnon g Helmong mmg petd v mpoohnkn avtioedwtikov mapdyovta. Ot
owAvteg pebovoln kot DMSO odev emmpealovv 1 péBodo. Qg Oeiktng 1oyvpng
AVTIOEEWDMTIKNG KAVOTNTAG ¥PNOILOTOmONKe 1 elatogvpmmaivn Kabmg eival yvoot yuo
TIG 1OYLPEG OVTIOEEIOMTIKES 1010TNTEG KOl EYXEL TNV KOVOTNTA VO 0AANAEmOpa pe T pila

DPPH’ (Visioli et al, 1998; Kruk et al., 2005).

4.2. Extiunon ts avtioSelowTIKNS IKavOTHTOS uécw ollnlemiopocns ue tqv pida
ABTS™

H pébodog extipmong g avtio&eldmtikng wovotntag, factlopevn oty Kavotta
aAAnAemidopaong pe v pila ABTS™ (katidv) mpaypatomomnke yoo TPMTN POPA OTd
tovg Miller ko Rice-Evans (Miller et al., 1993). O unyovicpdg aAAnAenidpacng Tov Tpog
gEétaon avToEeldOTIKOV Tapayoviov pe mv pila ABTS™ sivar dpotog pe eketvov g
piCag DPPH’, n onoio umopet va adpavorombei gite uéom npocdnkng evog niektpoviov
(SET) &ite péom npocbnkng evog atopov vopoydvov (HAT) (Prior et al., 2005). Qotdco ot
avtifeon pe ™y pila DPPH', 11 omoia Bpioketar o¢ otabepn pila eéopync, n pile ABTS™
npémel va mapaybei omd v ofeidwon tov 2,2°-Azino-bis-(3-ethyl-benzthiazoline-
sulphonic acid) (ABTS). 'Etot ywo v ektipnon g ovilo&eldmTikng IKavOTNTAG LG
ovaiag mpémel TpdTa va mponynOei o oynuoTiopnoc g pilag ABTS™ kot va akolovdfoet
TpocOnKmn ¢ mpog e€€taong ovoiag. H mposhnkm tov avtioiedmtikod topdyovta yivetot
petd v mapoywyn g pilog ABTS™ v va omopevyfel m aAiniemidpaon TV
AVTIOEEWDMTIKOV TOPAYOVIMV LE TOVG 0EEWOMTIKOVS TOPAYOVTIES TOL YPTCLLOTOLOVVTOL Y10,
v o&eidwon tov ABTS.

H o&eidwon tov ABTS yivetar eite péom ymuikov oavidpdcoewv pe O1dpopa
avtdpactiplo, gite péow dpdong evivpmv dmwg mepoéedaonmv (Cano et al., 1998; Arnao
et al., 2001). H pila ABTS™ an6 TNV OTIYUN OV oyNUoTioTel eivan otabepn, £yl Tpaovo
rpopo Kot amoppoed ot 730 nm. Otav oto dbAvpo mpootebel po ovoio e
avTIoEEMTIKN Opdon 101e 1 pila ABTS™ avayetolr pe v mpoohnkn evog atoOHov
VOPOYOVOL (1] NAEKTPOVIOV) UE OTOTELEGLLOL 1] OTTIKY OTOPPOPN T VAL EAATTMOVETOL.

Mo mv extipnon g avtiogedmTiKng KavOTTOS TOV OEYHATOV 1 0EE10MOT TOV

ABTS mpaypoatomrombnke evlupkd péow g Opdong pag mepofewddong, mme HRP,
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napovoio Ho0;, (Ewdva 24). H dnuiovpyia g pilag mpaypatonoteitoan o€ 6yko 1 mL oto
omoio mepéyovror 1 mM ABTS, 30 uM H;0; xou 6 pM mepoletddon. Apécme petd v
npooOnkn tov evldpov ta Oetypoto avadedovior kot emwalovtar coe Oepuoxpacio
dopatiov oto okotddt yioo 45 min (epedvion Tpdctvov ¥pdUEToc). Metd to TEPUS TG
ENMAONG otTa avtiotoyo Osiypota mpootifevtor ol cuYKeEVIPOGES TOoL EeTalOUEVOL
delypotog. Xto pdpropo petd ) ompovpyia g pifoag dev mpootibevtal Timota. e Kabe
neipapo to efetalopevo detypo povo tov oe H,O pe 1 mM ABTS, 30 uM H,0;
arotehovoe 10 TVPAS. Kdbe Oeiypo egetdotnke €1g TPUTAOVY KOl TPAYLLOTOTOMONKOV
TovAdyloTOV dVO TEpdpata Yo to kabéva. Ot SwwAdteg pebavoln kot DMSO bev
emmpedlovv ) péEBodo. Qg OelkTNng 1oYVPNG AVTIOEEOMTIKNG IKOVOTNTOS YPTCLUOTOONKE

N glaogvpomaivy KoBOS eivatl yvooth yia Tig 1oyvpés avtiotedmtikég wiotreg (Kruk et

al., 2005).
- 055 = g S0 045 c = 503
A S ARG St )
M M J“ll N
H ?Hz '%Hz '1|3H2 '5|3H2
H:O2 CHj CH3 Tzpozardden CH3 CH3z 2Hz0
ABTS ABTSs+

Ewévo 24: Xnuih dopry kar eviopiky mapayoym me pilac ABTS™ péow g Spdong g
nePo&edaomc.

4.3. Extiunon tys avtioleldoTiKiG IKavoTytas uécw aiinieniopacns pue tig pices 0,
H pébodog Paciletar oy nopayoyn pliav O ard v avtidpaon tng o&eddong
™mg EavOivng pe v EavlBivn ko v avayoyn tov NBT (nitro blue tetrazolium) and tig
napayoueveg piCec. To NBT £yet kitpvo ypodpa kor topovsio tov piiav Oz avayetol. H
avnypévn tov popoen, M dwpoppalavn (diformazan) éxer pmie ypdpo Kol 0mToppoed GTa
540 nm. Otov oto ddAvpo mpootebel o ovoia (exydMopo, KAdopo 1 Kaboapn
TOAQAIVOAN) M omoia £xel TV KavOTNTA Vo, odAAnlemidpd pe tig pileg O2” mapornpeiton
petmon g avaywyng tov NBT oe dwpoppaldvn kot peiowon g mopaymyng Tov Umle
ypopotog (Ewova 25). H pébodoc extipnong g oviloeldmTikng wKovottag HEcH
alMnhenidpaong pe g pilec 027 epapuoletor oe cvvdvacud pe v enidpacn TV
egetalopevov detypdtov oty dpactikdtro g o&eddonc g EavOivng (Cos et al., 1998).
Ot GLYKEVIPMGELS TOV OELYHATOV OV avASTEALOLY TN dpdon Tov evivpov gumodifovv T0

oyNUOTIoUO TV pLadv Kot 6ivouv YeLoT amoTEAEGUATO OVTIOEEWOMTIKNG OpAoTG.
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Mo mv extipnon g avTloEedmMTIKNG KOVOTNTOS TOV OEYHATOV OTEVAVTL OTIG
pilec O, emhéyovial GLYKEVIPMGELC Ol 0moieg dev emnpedlovv TV mapaymyf Tov piov
0, 010 oot TG EovOivng ko 0&eddong g EavOivng. H avtidpoaon npoypatonoteiton
oe o0yko 500 pL ota omoia mepi€yovtar pLOUICTIKO SIIAVUA POCEOPIKMYV KAAIOL Kol
vozpiov (33 mM pe pH 7,5 kau 0,1 mM EDTA), 0,2 mM NBT (50 pL), Eavbivn 4,8 uM (80
uL) ko to e€gtalouevo detypa (.. PLTIKO EKYOAIOUN) O SAUPOPETIKES GLYKEVTpGOOELS. H
avtidpaon Eexkwd pe v mpocHnkn 43 munits ofewddong g EovBivig. Ta deiyuata
avaperyvoovtot kot enwdlovtar yio 20 min otovg 37°C. H avtidpaon teppatiCeton pe tnv
npocOnkn 500 uL HCI 2,5 N kot axorovBei pétpnon g ontikng amoppdenong ota. 540
nm. Ta delypata yopic to Tpog e€étaon detypo amoteAovV To HAPTLPA. Xe KAOe melipapa
10 gEetaldpevo delypa povo tov 6 OAM To CLOTATIKA NG OvTidpaong Ywpig to Evivpo
arotelovoe 10 TVEAS. Kdbe Oeiypo egetdotnke €1g TPUTAOVUY KOl TPAYLLOTOTOMONKOV
TOVAdYIOTOV dVO TEPapata Yoo To Kabe delypa. Ot dodvteg pebavorn kot DMSO bev
emmpedlovv ™ pébBodo. H mhetoymoeia tov ekyvMoudtov yoxavlov emnpedletl ) dpdon

g 0&eddong g Eavlivng og cuykevipmoelg peyordtepeg and 100 pug/mL.

Ewova 25: Xnukn| dopn kot avaymyn tov NBT g dwpoppaldvn.
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4.4. I1o60TIKOG TPOGOIOPIGUIS TIS AVTIOEELOWTIKIGS IKAVOTNTAS

H avtio&edwtikn wovotnra (radical scavenging capacity, RSC) tov eéetalduevov
detypdrov exkepaletol g T0 Tocootd eEovdetépmong g kdbe @opd pilag, To omoio
anewoviletal MG T0 TOGOGTO PEIMONS TNG ONTIKNG amoppoenong g pilas. To mocootd
eEovdeTépmong amekovileTol MG T0 TOGOGTO PElONS TNG OTTIKNG amoppodPnons g pilog
ota 517 nm kot 730 nm v 1i¢ pilec DPPH', ABTS™ avticTotya kafdg kot Tg aviypuévng
popong tov NBT ota 540 nm. Yroloyiotnke e Tov Tapokdte® TOTO:

% e&ovdetépmon tov pllav = [(Ag — As)/Ag] X100

Ap: Méomn Ty g onTIKNG amoppdPN oG TOV pdptoupal.
As: Méon T g OnTIKNG amoppoenong tov deiypotog (putikd ekydMopa, KAdoua,
Kobapn Evoon).

Mo v ovykpion g avToEedMTIKNG IKOVOTNTOS TOV OEIYUATOV VTOAOYIGTNKE 1
T 1Csp M omola amotelel T GLYKEVIP®OOT TOL SELYHOTOC OV 00NYEL 6E €E0VIETEPMON
tov prtov katd 50%. Oco pikpotepn givor n Ty 1Csp 1660 mo 1oyvpn eivon n dpdon tov

delyparog.

5. Extipnon Ttn¢ avtodeldwtikig/mpootatevtikng Opdong amévavit otnv

enayopevn ano eAevBepeg pieg mpoxAnon Bpavopdarwv oto DNA

AvTidpactipio.

Toa xopla ymuikd ovidpaotipua  2,2"-Azobis(2-amidinopropane hydrochloride)
(AAPH), to avtifrotikd apmikidivn, to didivpa SDS (10%) kot to éviupo piBovovkiedon
(RNAse) amoxmbnkav amo v etotpeio Sigma-Aldrich (St. Louis, MO). To éidivua H,O,
30% (w/v) amokthOnke amd v etoupeio. Merck (Darmstadt, Germany) kot to Opentikod
uéco LB broth amoxtbnke om6 v Scharlau Chemie (Barchelona, Spain). To
macudokd DNA Bluescript-SK+ (Fermentas, USA) eiye sioaybei mponyovpévag ce

dextikd Paxtmplaxd kotrapa E. Coli DH5A.

5.1. Mé6odoc yaiiapweons miacuidtaxod DNA (Plasmid relaxation assay)

H pébodoc yordpwong miacudiokod DNA ypnowomombnke og poviédo vy
TOPATAPNON NG AVTIOEEIOMTIKNAG/TPOCTUTEVTIKNG OPACTG QUTIKAOV EKYVAICUATOV 1)
BlodpaoTIKOV OVCLOV OTEVOVTIL OTNV EMOYOUEV] OO OEEBMTIKOVG Topayovtes (m.y.
ehevbepeg piCeg) kot Evlopa, mpokinon povokiovov Bpavopdtov oto DNA. Booiletat
oto 0Tt t0 mAacpdlakd DNA €xet dapopetikég dtopopemcels avdioyo pe tov Pobuo

VIEPEMK®ONG Tov. Ot d1apopeacelg Tov TAacuidtokod DNA, Adyo Tov d10popETIKOD TOVG
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peyeédovg, €xovv ™V OOTNTO VO TPEYOLV UE SLPOPETIKN TOXVTNTO GE £vO. TNKTOUO
ayapolng pe nAextpo@odpnomn. Ot Tpelg KOPLES SIOUOPPDOGELS TOV TAaGOtakov DNA gtvan
ot €€Ng:

1. H vrepehkopévn dwopopemon (Supercoiled conformation) omv omoio 10
mlooudlokd DNA  eivonr abikto (yopic omacipoto) Kot amotedel v wo
GUUTVKVOUEVT] TOL HLOPOT).

2. H avoym xvkhikry (Open circular, relaxed conformation), otnv omoio petafaivet
O6tav TpokoAoLVTOL o€ aVTO pHOVOKA®VO omacipato. Ot VIEPEMKMGES OeV
VITAPYOLY Kot 0vTd cvpPaivel ite amd eviupuikos gite amd aAAoVg Topdyovtes (my.
erevBepeg pileg) mov €xovv TV KOVOTNTA VO, TPOKOAODV LOVOKAMVE OTOGIUOTO
oto DNA.

3. H ypapuwn dwopdpemon (Linear conformation) otnv onoia petafaivel 0tav gépet
dikhova onacipato (Ewova 26).

Oco mo pikpn eivor n dswopopewon tov miacudlakod DNA 1660 mo ypryopa
dramepvd Tovg TOPOLS NS ayopding Kot epeaviletal mo KaTt® 6To THKTOUO TG ayapdlne.
Emopévog n vrepeAikopévn Slopopemon TpEXEL TpMT, dVTEPN 1N YPOUUIKY Kot Tpitn N
avoryt) kvkhkn (Ewodva 26). H ektipnon ¢ mpootatentikng dpdong tov eéetaldopevov
detypatomv (PUTIKOV EKYLAIOUATOV, KAACUATOV Kol KoOopdvV OvoldV) amévavil 6TV
wavomra  eAevBépov plldv Kot GAA@V  0EEWVOTIKOV TapoyOVI®V, VO TPOKOAOLV
povokAwva oracipato oto mAacdlokd DNA Baciletor oty mapepmoddion g petdfoong

NG VIEPEMKOUEVNS SLAUOPPOGCTG TOL TAAGLULITIOV GTNV OVOLYTH KUKAIKT] SIOUOPP®ON.
A B
<4+—  Avoyti] KuKMKN

<+— Tpoppi

<« Ymepehkopévn

Ewoévo 26: Awpoppdoelg tov miooudiakod DNA. (A) Zynuotikn omekovion g
aAAOYNG TG OHOpP®ong Tov TAacdtakov DNA petd and v mpdxinomn o€ avtd
novoxiovev Opavopdtov (Nicks). (B) dwotoypaeio mnktdpatog ayoapolng oto omoio
QOIVETAL Ol TPELS KVPIEG OLUUOPPAOGELS TOL TAacdtokov DNA. XmAn 1. miacuidioko
DNA yopic v emidpacn oéewdotikov mapdyovta (20% avoyyty wkvkhkn kot 80%
VIEPEMKOUEVT  Slapopemon). XthAn 2. mloopdiokd DNA  petd and  emidpaon
o&ewotikov mapdayovta (30% avoryt) kvkAiky, 6% ypoupikn Kot 64% vrepeAkopuévn
dapodpemon).
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5.2. Amouovwon miacuidrarxo DNA

To miacmudokd DNA Bluescript-SK+  amopovddnke amd pecaiog kAipokog
KoAépyeto (100 mL) Paxmpukedv kottapov E. Coli mov mepieiyov povo 1o
ovykekpuévo maacpidwo (Bluescript-SK+). Apywcé 3 mL Opentikod péoov (1,5 gr LB
broth, 1 gr NaCl, 100 pg/mL apmikiAivn) empoAdvovtal UE KPY TOCOTNTA TMV
Baktnpiov E. Coli mov pépovv to mhacuidio Bluescript-SK+. Agov avartdybnke avti 1
pkpn KoAMEpyea Yoo 4 ®peg €ytve EMPUOAVVOT HE oVTHY 610 LTdAowmo BpenTikd HEGO,
100 mL. H koaAMEpyeLa avonTOGOETAL GE EMMACTIKO KAMPBovo pe avadevor o Beppokpacio
37°C yua 12-13 mpeg o 210 otpoéc. AkorohOnoe N amopdvwon Tov mTAacudiakod DNA.

H ocvvoAlikn kaAdiépyea yopiletal e dvo empépovg karlépyeteg twv 50 mL. Ot
KoAMEPYeleg puyokevtpobvtar yioo 20 min ota 2057 g otoug 4°C. To vrepkeiuevo
ATOLOKPVVETOL Kot 670 inua tov Paxtmpiov tpootifevioar 4 mL dwwAvpotog 1 (50 mM
yiokoln, 25 mM Tris-Cl pH=8, 10 mM EDTA, pH 8) kot katdémiv akorovbei
emavadiaivon tov IKnuatog. Ta deiypata mapapévovy yio 5 min og Beppokpacio douatiov
ota omoia 6TV cvvéyetlo Tpootibevtar 8 mL daivpatog 2 (0,2 N NaOH, 1% SDS) kat
avadevovtal moAD amodd 4-5 @opéc. Emedr] 1o Sdhvpo givor moAD oAKOAMKO, TO
mhacpotokd DNA petafoaivel amd v vrepeMK®OUEVT SLOUOPP®OT) TOV TAACUIOOKOD
DNA omv avoyym KukMKN SoHOpP®on, YU avTd apécms HOASG Ol0LYAGEL TO SLIALUA
npootibetar 6 ML daivpatog 3 ((100 mL) 5 M o&wo kdio CoH30:K, 11,5 mL o&ukov
0&éoc). Ta delypota avadedovtarl Kot mopopuévovy yo. 7-8 min ce Oepuokpacio dopatiov.
AxolovBei puyokévipnon yw 20 min ota 3214 g otoug 4°C kor otV GUVEXEWL TO
VIEPKEIPUEVO CLAAEYETOL KOl HETAPEPETAL GE KOVOUPLO COANVO LE TOVTOYPOVY UETPNON
TOV OYKOL TOV KO 1) QUYOKEVTPNOT EXAVOAAUPAVETAL.

Katémv oto vmepkeipevo mov cvAléyetal, mpootibevral dtdlvpa mpomavoing (-
20°C) og Oyko ico ue 60% tov Oykov Tov vrepkeipevov. Ta deiypata ovadedovral Kot
napapévouy yio 3-5min og Ogpuokpacio dopatiov kat guyokevipovvtar yio. 20 min oto
3214 g otoug 4°C. To vrepkeinevo amopakpvvetal Kot oto inuo tpootifevial Stilvua
aBavorng 70% v/v (-20°C) oe Oyko ico pe 50% tov Oykov Tov vEpKEipevon. Akolovdel
avadevon Kot uyokévipnon tov dstypdtov yioo 20 min ota 3214 g otovg 4°C. To
vrepKeipeEvo  amopakpivetal kot to  ilnua  (mAaocudiaxkd DNA) apod oteyvdoet
emavadtolvetat o€ dtdivua TE (10 mM Tris-Cl, 1 mM EDTA, évlopo RNAse 10 ug/mL).

O mpoodopiopds e mocdTag Tov TAacutokod DNA mov amopovadnke yiverot
pe pétpnon g onTikng amoppdenong ota 260 nm. Mia povada onTikng amoppdeNong
ota. 260 nm avtotoyei oe cvykévipowon DNA 50 ug/mL (10D20—>50 ug/mL). T Ttov
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TPOGOOPIGHO NG Kabapdtrog tov mAacdlakov DNA yivetor pétpnom g omTikng
armoppoenong kour ota 280 nm kot vroroyiletor o0 AOYOG T®V TUOV TNG ONTIKNG
anoppopnong 260/280 (ota 280 amoppopolv ot mpwteiveg kat oto. 260 to DNA). Otav o
Aoyog gtvar >1,8 1 kaBapotnta Tov TAacUdioL Bewpeitar moAD kaAn. [a tov éleyyo ™G
dwpopemong tov TAacudtakov DNA ta detypo nAektpo@opodvtal og THKTOUN oyopOolng
1% ota 100 V. Zmv ouvvéxewo 10 mhRKTouo ypouotiletar oe ddAvpo 0,5 pg/mL
Bpopodyov awiov yo 30 min ko anoyxpopariCetor oe amoviopévo HO yo 30 min.
Axolovbel @OTOYPGONON TOL ANKIMUOTOC HE TO cVvotnua avaivong swovag Vilber
Lourmat DP-001 (Torcy, France) petd amd €ékBeon Tov TNKTOUATOC GE GLOKEVT] EKTTOUTNG
UV. To miaoudoxkdé DNA mov amopovodnke Ntav KoAng xabapotnrag kot Ppioketon
katd 10-20% omv avoyty KUKAMKN OlOUOPO®CT TPW TNV TPAYLOTOTOINGN TV

TEPALATOV.

5.3. Extiunon tic mpoctatsvtikie Opacns anévavrl etyy emayduevy omd piles OH
APOKINGH HOVOKLIwvwy Opaveudtwv ato DNA

H pébodog ektipnong g mpootatevtikng dpdong amévavtt ot dpdon tov plov
OH’ Baciletar ot pébodo twv Keum et al. (2000). Me Baon ™ uébodo, ot piteg OH’
napdyovior ard v eomtéAvon ue UV axtivoPorio tov Hy0; (Ewodva 27). H wavotnto
Tov pov va mpokalobv povokiova onoacipota oto DNA odnyel ommv aldayr g
dpopemong tov mAacudtakod DNA amd vrepeAkopévn, o ovolyTn KLKAKY Kot
ypopkn. H extipnon g mpootatevtikng dpdong tov derypdtov otn opdon tov prav
OH’ yiveton péom ¢ aveoTOA)G TG HETATPOTNG TNG VIEPEMKOUEVNS SLapdpP®ONS TOL
nloopdtokod DNA oty avotyti) KUKAIKN 1] YPOLULKT SIopOpO®OT).

H 202 UVaxktivopfolia N 20H .

Ewova 27: Avtidopaon eotorvong tov HoO, amd UV axtivoPoria.

Mo avodvtikd n avtidpaon mpaypotonoleitor oe Oyko 10 pL. Xto piypo g
avtiopaong mepiéyoviar 1 pg (2 pb) miacudokod DNA Bluescript-SK+, puOuiotikod
ddAvpa 10 mM Tris-HCI kar 1 mM EDTA (pH 8), 1o e€gtalopevo deiypo o€ S10popeTIKES
ovykevipooelg (3 puLb) kot 40 mM H,0; (2 pL). Apéowg petd v mpoodnkn tov H,O; ta
delypata avadevovrol kot Torobetovvtal kdto amd po Adura UV axtivopfoiiog 300 W
(OSRAM) y1a 3 min og andotoon 50 cm. Metd v enmdacn 1 avtidpaon teppatifetol pe
v pocOnkn 3 ub dwekvpatoc edptwong (0,25% ypwotikhg Kvavo e BPouo@atvoing
kot 30% ylvkepoln). Ta deiypoato niextpoeopovvial o mktopa ayapding 0,8% oe
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puOetikd didivpa TBE (10 mM Tris-HCI, 90 mM Bopwkd o&d, 1 mM EDTA, pH 8) ya 1
h ota 70 V. X1t ovvéyelo to miktopo ypouatiCeton og didAvpae 0,5 ug/mL Bpoutovyov
afwiov ywr 30 min kot anoypopotiCetor og amovicpévo HO yo 30 min. T kdBe
neipapa, to delypo 1o omoio mepiéyel 10 mAooudokd DNA pévo tov 610 pubuictikd
StdALpO aToTEAEL TOV OPVTIKO LAPTLPA, EVED TO OElYpLa OV TEPLEYEL TO TAAGOIKO DNA
puoévo poli pe 40 mM H,0, amoteret to Betikd paptopa. Kdébe delypa doxipudleton kot povo
tov pali pe 1o mhoopdokd DNA oy peyorvtepn e€etaldpevn cuYKEVIP®GN TOL Yo VoL
napotnpnOel n mhavn enidpacn Tov delypatog 1§ Tov SAVTN GToV omoio eivar dtoAvpévo
TO OElYLLOL GTNV VIEPEATKOUEVT] SOUOPPDCT| TOL TAUGHLOT0V.

AKOLOVOEL POTOYPAPNOT TOL TNKTOUOTOS LE TO GVLOTNHO avaivong sikovag Vilber
Lourmat DP-001 (Torcy, France) petd and £kBeon Tov TNKTOUATOG GE GUGKEVT| EKTOUTNG
UV. Ot potoypagpieg avardbnkav pe m ypnoyomoinon tov Aoyouikov Gel-Pro Analyzer
3.0 (Media Cybernetics, Silver Spring, USA) kot éywve mocotikonoinon tov {®vOv Tov
DNA pe Baon v ontikn T0VG TUKVOTNTO, Y10 TOV TPOGOOPIGHO ™G % avaoToANG TG
dpdong tov plav oto DNA. H dpdom tov kdbe deiypatog sokipaldtay €1 TpPUTAOVY GTIG
egetalopeves ovykevipmoelg. H avtoéedotiky/tpootatentiky dpdcn Tov Selypatov
eEKQPALETOL OC TO TOGOGTO AVAGTOANG TNG METAPRAONG TNG LIEPEAIKOUEVIS OAUOPPOCTG
tov MAacudiakod DNA oty avoyti kvkhikh mopovsio tov pilov OH'. Q¢ Seiktng
1oyLpfg avdTntog alnienidpaong pe Tig piCeg OH” ypnowomomdnke 1 ehatogvpmmoivn
(Kruk et al., 2005).

O ypdvog éxbeong, 3 min, otnv UV aktwvoPoria mapovsic 40 mM H,0; emhéybnke
uetd amd dokur ddpopwv ypovev ékbeong (0,5-10 min) oe amdotaon 50 cm amd ™
Aapma UV aktwvoPoriag. H ékBeon yio 3 min og UV axtivopoirio mapovsic 40 mM H,0,
npoKaAel petafaon tov vrepelkopévov mhacsdakod DNA og avotytd kukAko kotd 60-
80% oe oyéon pe TOV apvNTIKO HApTLPO YWPIG va. To peTaPifalel otV ypopLIKn)
dapodpemon. Akoun 1 ékbeon yo 3 min povo oe UV aktvoforia kot uévo oe 40 mM
H,O, dev emmpedaler v dwpdpewon tov mhacpdtokod DNA. H pebavorin oe
ovykevipooelg >0,1% xor 1o DMSO o¢ cuykevipooelg >0,05% £yovv v wavotnta vo
alMniemdpovv ue Ti¢ pilec OH'. 'Etot ta detypota mov frav Stodvpévo e antodg Toug
OWADTEG KOl Ol TEMKEC TOLG OLYKEVIPMOELS vrepPaivovv ta mopamdve Oplo OV
SOKIAoTNKAY UE TNV CLYKEKPUEVN HEOB0OO AOYO WeLODV OETIKOV AMOTEAEGUAT®V TOV

opeiAovtal 6To O10ADTY Kol )L GTO OEtyLLa.
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5.4. Extiunon tie mpoctatevTiKiG opdons amévavtl atny enayduevy omd pides ROO’
APOKINGN povoKiwvwy Opaveudrwv oto DNA

H pébodog extipmong g mpootatevtikng dpdong amévavtt ot dopdon tov plov
ROO’ Baciletan ot pébodo twv Chang et al. (2001). Me Bdaon ™ pébodo, ov pilec
nepo&vuiiov ROO’ mapdyovtot and v Oepuiky didomaon g évwong AAPH (Ewova 28).
O evooelg mov €yovv o alo-opdda onwg n évoon AAPH ypnowpomotobvtol yoo tnv
enoywy ¢ Mmdikng vrepobeidmwong in vitro kabang o pileg ROO™ mpocopotdlovy Tig
pileg mov mopdyovior oTov opyovicpd Kot EEKVOUV TIC OALGLOMOTES AVIWOPACELS TNG
Mmdueng vrepoéeidwong (Niki, 1990). Ot pilec ROO’ givar amd Ti¢ mo cvvnbiopéveg pileg
OV TTAPAYOVTAL LEGO GTOV OPYAVICUO KOt 1] ¥NUEla ToOvg Totkilel avroya pe tnv opdoo R-
mov TS omaptilovv KabdS kot to mepPdAlov oto omoio mopdyovtat. Extdc amd v
181010 Tev priov ROO va Eekivoiv ) Mmidikn vraepoeidmon &xovv v tkavotnTa vo
nmpokolovv povokiovo omocipota oto DNA. H dpdon avt oto mlacudiokd DNA éxet
®G ATOTEAECUO, TNV OALXYN TNG OLOUOPPMOOTNC TOV OO VITEPEMKMUEVT], GE OVOLYTY] KUKAIKN
Kot ypoppikn. H extipnon g mpooctatevtikng dpdong tov detypdtomv otn dpdon tov
piltov ROO™ yivetar péom TNG OVOGTOM|C TNG HETOTPOTAC TNG VEEPEMKMOUEVNG
Stpopemaong Tov mAacudtakod DNA otnv avorytn KuKMKN 1 YPOUUKT SLHOPP®OT).

AAPH —€ 5, 2R* + N,

R*+0, - ROO*

CH; CHy NH, CHy
+ + C 37°C + c {L -
HoN— C~ €~ = N=eCoee C— NH, 2HC —(—— - el e C el I
2 . * +20, 2 HN P + N>
NH; CH; CH; NH, CH,
AAPH ROO*

Ewova 28: Xnuikn doun mg évoong AAPH kot ot avtidpdoslg g Oeppukng g
d1domaong kat Tov oynuaticpot tov piidv ROO'.

[T avoivtikd n ovtidpaon mpayupotomoteiton o dyko 10 plL. Ztov piypo g
avtidpaong mepéyovran 1 pg (2 pL) mhacudiaxod DNA Bluescript-SK+, to e&gtalopevo
detypo og dapopetikég cvykevipooels (3 puLb) ko 2,5 mM AAPH (4 pL) oe pubuoticd
dtdAvpa pocpopikdv pH 7,4 (137 mM NaCl, 2,7 mM KCI, 8,1 mM Na,HPQO,4, 1,5 mM
KH,POy). Ola T detypato ovadedovion kou emmaloviar otoug 45 min otoug 37 °C 610
okotddl. To AAPH mpootifeton Afyo mpwv v endoon. Metd v endaocm 1 avtiopaon

teppotiletan pe v mpoodnkn 3 pL dwddpatog eoptmong (0,25% ypootikng kvovd g
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Bpopoeatvorng kot 30% yivkepoin). To delypo 1o omoio mepiéyel to mAacudiokdé DNA
UoévVo Tov 610 PLOUICTIKO SIIALHO OTOTEAEL TOV OPVNTIKO UAPTLPO, EVED TO OELYLO TTOL
nepéyetl 1o mAoopudtokd DNA poli pe 2,5 mM AAPH anoteiet 1o Oetikd pdptopa. Kabe
delypo dokpdleton kot pévo tov pall pe to mAacudlokd DNA omv peyaddtepn
eEetalOpevn GLYKEVTPOON TOL Yia va tapatnpndei n mboavn enidpaocm tov detypatog 1 Tov
SAOTN otov omoio eivar Sl0ALIEVO TO Oelylol OTNV VREPEMK®OUEVN OLOUOPPMOT] TOL
nhocpdtokov DNA.

Ta deiypato niextpopopodivtar oe mKtopo ayopdlng 0,8% ce pvOuioticd ddivpo
TBE (10 mM Tris-HCI, 90 mM Bopwcd o&o, ImM EDTA, pH 8) ywa 1 h ota 70 V. X
ovvEyeln To TKTOUO xpouatiletat og didivpa 0,5 pg/mL Bpouiovyov aibidiov yio 30 min
Kot amoypopatiletor oe amoviopévo HoO yio 30 min. AxoiovBel potoypdenon Tov
TNKTOUATOG avAALGT TNG POTOYpapiag dpota e tnv mponyovuevn pébodo. H dpdon tov
kéOe delypotog doxpalotav €5 tpmAovv ot eEetalduevec ovykevipwoews. H
avToEEBOTIKN/TPooTaTELTIKY dpdon Tov eEetalouevov deryudtov ekepdletor w¢ 1o
TOGOGTO OVOGTOANG TNG UETAPAONG TNG VIEPEAIKMUEVNC OLOUOPPOGNS TOV TAAGHO0KOD
DNA oty avorytf kvkhiky diapdpewon mapovsia tav pii@v ROO'. Qg deiktng popiov pe
woyvpf kavdTTa alinieridpaong ue tic piteg ROO’ ypnopomomdnke n ehoogvpomaivn
(Kruk et al., 2005).

H ovykévipoon g évoong AAPH emidéyBnke petd ond dokipr dpaong didpopwv
ovykevipmoemv (1-10 mM) ota 45 min otovg 37 °C. H ovykévipwon 2,5 mM mpokakel
uetdfoon tov vrepehkopévov mAacudtokod DNA o avoytd kukhikd katd 60-70% oe
ox€om HE TOV apvNTIKO pdptopa yopic va to petafifalel oty ypopukn dwoupdpemon. H
ueboavorn oe cvykevipmoelg >0,1% £yl v kavotnta va oAniemidpd pe tig pileg ROO
eved T0 DMSO dgv adiniemidpd pe tig pileg oe ouykevipmoel <9%. 'Etot ta detypota mov
NTav SIALUEVE GE AVTOVG TOVG OLOADTEG KOl 0L TEMKEG TOVG GLYKEVTIPMGELS VITEPPaivouv
To, TOPATAVE Oplol OV SOKIUAGTNKAY HE TNV GLYKEKPUEVN LEBOSO AOYO WYeLdDV BeTIKOV

OTOTEAECUATMOV TOV OPEIAOVTOL GTO SIAVTN Kol Oyl 6TO OElyLaL.

5.5. Ilocotik6c mPoGoI0pIGUOS THS AVTIOCELOWTIKIGITPOGTATEVTIKIG OPAoHS aAmEVaAVTI
TNV ETAYOUEVY aTto EAeb0cpes piles mpokinen povokiwveov Bpaveudtov oto DNA

H mpdxinon povoxiovov Opovopdtov oto DNA ond tic pileg OH™ ko ROO’
exppaletol ®G TO MWOGOGTO NG UETAPAONG TNG VAEPEMKOUEVNG SOUOPPOONG TOV
mhaopdtokod DNA oty avoyyt) kukMkn o€ cOyKplon He Tov apvnTikd paptopo. H

avToEEdOTIKN/TpooTaTeLTIK) dpdon Tov eéetalopevov deryudtov exepaletor ¢ To
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TOCOGTO AVACTOANG TNG UETAPAONG TNG VIEPEMKOUEVNS SLAUOPPOCTS TOV TAAGHIIIOKOD
DNA otV avoyyt) KukMkn Oapdpemon mapovsio Tov pilldv 6e cVYKPLon Ue To OeTikd
péptvpa. To m0G0GTH AVAGTOANG TG dpdong TV POV VITOAOYICTNKE LE TOV TOPAKATO
TOTO:

% avaotoln = [(Se- Ss)/(Se— So)]x100
So: TTocootd ™G VIEPEMKOUEVNC OOUOPPMOONG TOV TAACUIOV TOL BETIKOL pApTLPA
(mhaopudiokd DNA kot piCeg OH 1 ROO").
Ss: Tlocootd TG VIEPEMKOUEVIS  OLOUOPPMOONG TOV  TAAGHOIoL Tov  Jelypotog
(mhooudiaxd DNA, piec OH' 1 ROO™ kau Seiypa [putikd exydhopa, kKAdoua, kobaph
évoon]).
So: [ocootd ™G VIEPEAMK®UEVNC SAUOPP®ONG TOL TAAGUOIOV TOL aPVNTIKOD HAPTLPO
(mhaopdiaxd DNA povo tov).

o v ovykpon ™G avTo&Ed®TIKNG/TPOOTATEVTIKNG OpAoNe TV JeyUdT®mV
vroAroyiomnke 1 T 1Cso. H Ty 1Cs0 amotedet tn cvykévipmon Tov delypatog mov odonyel
oe 50% avactoly g dpdong tov piltdv OH /| ROO™ (alayf g Stapdpemong tov
mAacudokod DNA) og ohykpion pe tov Oetikd paptopa. Oco pikpodtepn givar n tyun 1Cso

10060 710 1YVPT £ivar N dpdon Tov delypatog amévavtt otic pileg OH 1 ROO'.

6. MeAétn g emidpaorng otn dpactikotnta eVCOP®V IOV EUMAEKOVIAL OTO

0SEL0MTIKO OTPEG KAl TV AVTIOSEWOWTIKY dpova

AvTiopactipio.

To évlopo o&ewddon g EavBiving (XO) oamd yaha poécyov Pooeddv Kot M
TUPOYAALOAN amokTNONKaV amd v etaupio Sigma-Aldrich (St Louis MO, USA) evéd 1o
H,0; ¢ etoupiag Merck (Darmstadt, Germany). Q¢ nnyn g kotaraong (CAT) kot g
oMK1 g VITepo&eldikng diopovtdong (SOD) ypnoipomombnke avBpmnivo epvhpokvtTapiko

atpdAv L.

6.1. Melétny s ev{OuIKG OPasTIKOTHTAS KAl THS AVAGTUATIKNGIERAYWYIKHG Opdcns
ToPAYOVTWY

H ermayoywn 1 avootodtikny enidpacn Tov Oelyudtov (QUTIKOV EKYLAIGUATOV,
KAUGUATOV, KOOOPOV TOAVQUIVOAIK®DV EVAOCEMV) OTN OpacTIKOTNTO TV evIOU®V
TPAYUATOTOMONKE 0T GLYKEVIPMOOT TOV LIOCTPOUAT®V oL To. £vivpa Ppiokovtal og

KOPEGHO, IAadn apyilovv va dpovv pe ™ péytot toOTTo [Vimax]- H Vimax ekppalel tnv
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TayvTNTO TG EVOLIIKNG avtidpaong otav ta Evivpoa Bpiokovtal € KopeoUO, 1 dpaom TOVGg
elval aveaptrn amd I GLYKEVTIPMOOTN TMOV LVIOCTPOUAT®V TOVS KOl dpovV UE oTofepn
TaxOTNTO.

IMa tov Tpocdiopiopd TG GLYKEVIP®ONG TOV VTOGTPOUATOV 6TV onoia To Evivpa
apyiCovv vo dpovv pe v péYloTn TodTNTa TpoypatoromOnke kopumdin tayvtnrog [V]
Kol oLYKEVIPpOONG vootpopatog [S]. Oieg ot evlvpkés avtidpdoelc akolovbodoay 1o
npétvro Michaelis-Menten. H petafoln g ontikng anoppdenong/Aentd vroloyiotnke
OTO YPOUUIKO KOUUATL TV ovTOpdoemv ota mpdTa 2 pe 4 min avaloya pe to éviupo.

2TV MEPINTOON OVAGTAATIKNG Opdong evog deiyuatog (m.y. kabapn TOAVPAIVOAKY|
EVON) Y10 TOV YOPOAKTNPIGUO TOV TOMOV TNG OVOOTOANG TPOGOIOPIGTNKAY Ol TIHES TNG
uéytomg tox0tog [Vmax] kot ot kivntikég otabepéc K, xor Ki. H Kp amotelel ™
otabepd ddomacng Tov GLUTAGKOV EVELUHO-VTOGTPOUN KOl IGOVTOL LE TN GLYKEVIPOON
TOV VTOCTPMOUATOS OTOV 1 ToLTNTA TG oavtidpaong eivar n o g péyioms. Exet
HEYAAN @LOIKT onpocio KaBdg ivol To0 HETPO cLYYEVELNS TOV EVEDUOV LE TO VITOGTPMLLAL.
Oco mo pkpn eivar n T g, 1060 To peydin eivor n cvyyévelo tov gvivpov e to
VROCTPOUO 1] OAMODS TOCO UIKPOTEPT] GLYKEVIPMOY] VIOCTPAOUOTOS OTOLTEITOL Y10 TOV
Kopeopd tov evlopov. H K amotehel 1 otabepd odomaong tov cvopmidkov Evivpo-
OVOOTOAEOG KOl 1GOVTOL LE TN GLYKEVIP®ON TOL OVACTOAEN OTAV 1) TOXLTNTO TNG
avtidpaong sivor n porn g péyiome. Amoterel to avtiotpopo g Ky kot givar pétpo
ovyyévelag Tov evibpov pe tov avactoréa. Oco mo pikpn elvor n T g, 1660 TOo
peyaAn etvar m ovyyéveln tov €vOOUOVL HE TOV OVAGTOAEN 1 OAAMMG TOGO HIKPOTEPN
OLYKEVTPMOT] OVAUGTOAEN OTTOLTEITOL Y10l TV OVOGTOAN TNG EVELUIKNG dPACTIKOTNTOC.

[o tov mpocdopiopd TV KvnTiKOV otabepdv mpaypoatormomdnkav evivpkég
avTpdoelg pe 3 N 4 SQOPETIKEG IOYVPES CVYKEVIPMGELS OVOGTOAEN GE 7 OLUPOPETIKEG
OVYKEVIPAOOELS VTOGTP®UTOc. To dedopéva (taydtnto tov evidpuov/cuyKEVIPMOOT TOL
VITOGTPMUOTOS) avolvOnKov pe 1o Aoyiopkd mpdypappa eviopkng kivnrikng GraFit 6
(Erithacus Software, Ltd., Horley, UK). Ot 6uykevIp®OEIS TOV OVAGTOAE®V Yo TNV
KIWNTIKY HEAETN, emAEYONKay pe PAoM TV GLYKEVIP®OGT TOL OVOGTOAEN TOL TPOKOAEL
avaotoln g eviupkng dpaotikotntag kotd 50% (1Csop).

Axoun €neldn moAAEG TOAVQOIVOAEG EYOLV TNV O10TNTA VO, ATOPPOPOVY GTAL NM GTA
omoio €€eTAoTNKE 1N dOPACTIKOTNTA TV eVIOU®VY, TOAAG ekyVAMGUHOTO TAOVGLO GE OUTEG
emnpéalov TV ONTIK OamoppdPNoN CE KOMOEG GLYKEVIPMGES OTIS Omoieg Ogv
JOKIAGTNKE 1 Opdon Tovg. QoT1d00, N TAEOYNPIo TOV EKYLMSUATOV dev ennpéale TV

OTLTIKY] AmoppOPNoN oTa ££€TAlOUEVA KT KOLOTOG.
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6.2. Melétn tng emidpaong oty dpactikdétTyta Tis X0

H XO xoataAvet tv o&eidwon g vmo&avOivng oe EavBivn kabmg kat g Eavlivng oe
ovpwd 0o&O (Olson et al.,, 1974). H dpactikdémta g XO mpocdopiletar pécm g
TopaymyNG Tov ovptkod o&éog pe PBaon ™ pébodo twv Veskoukis et al. (Veskoukis et al.,
2006; Prajda & Weber, 1975). H petafoin otov puBud mopoaywyng tov ovptkod o&éog
napovoia g EavOivn kot evog Tpog HeAETn detypotog (). eUTIKO ekYOAMOUN) EMITPETEL
™ SVVATOTNTO TAPUTHPNOTNG TNG OPACT|G EXAYMYEDV 1| AVAGTOAEWDV GTNV dPACTIKOTNTA TNG
XO.

[a v mopampnon g enidpacng omv opactikdtnTa e XO 1 aviidpoon
nmpaypatonoteitor oe teMkd oyko 500 pL, otov omoio mepi€yovron 323 uL pvOuctikon
daAvpatog @oceopikdv vatpiov 33 mM kot 0,1 mM EDTA (pH 7,5), 80 pL dwaAduarog
EavOivng (4,8 uM) kot 1o e€etaldpevo exyviopa (80 pL) oe didpopeg cuykevipmaoelc. Ta
detypota mov mepiéyovv povo v Eavlivn oto puvBuiotikd odAvpa amoteAobv TOV
apvnTikod paptopa. H avtidpaon Eekva e v tpocsbnkn 43 munit eviopov (nmol ovpikov
o&éog/min) (17 pL) kou akoAovBei pétpnon g HeTOPOANG OTTIKNG omoppdenong ota 295
nm ywe 4 min. H ocvykévipoon 4,8 uM g EavOivng emhéydnke g  cvykévipwon
vrootpdpotog wov 1 XO apyiler va dpa pe ™ péyrotn tayxvmnta. O pundeviopdg tov
QOCLOTOPMTOUETPOV Yiveton pe aépa. H dpaoctikdtra tov evidpov @aivetar omd v
avénomn g apyIKNG OTTIKNAG amoppdenons (Topoaymyn Tov ovptkold 0&E0G) OV €YoV Ta
delypata apéomg petd v mpootnkn g XO. Kdébe delypa eetdotnke €ig tpumhovy. H
AAAOTTIOVPIVOAN YpNOLOTOmONKE MG BETIKOC LAPTVPAG AVACTAATIKNG dpdons kabmg elval
0 1o Yvwotdg avactoréag e XO, anotelmdvrag dopkd woopepéc g EovBivng (Pacher et
al., 2006; Kelley & Beardmore, 1970). Axoun, ot daivteg pebavoin kow DMSO (<5%)

dev emnpedlovv v eviupikn dpactikdtra e XO.

6.3. Ilpoctotuacio epoOporvTTapikod ayuolvpuatos

AvOpOTIVO OMKO aipor cVAAEYETal o cwAnvaplo pe avtmnktikd (EDTA) kot
pvyokevipeiton ya 10 min ot 1370 g, otoug 4°C. To mAdopa amopokpOVETOL Kot
akoAovlel Aon tov gpvbpokuttdpmv mov Ppickovtol oto inuo pe mpoodnkm 1:1 (V/v)
amovicpévov vepov. Ta gpuBpoxvttapa avakvovviot Biota kot @uyokevipovvtal Yoo 15
min ota 4020 g, otovg 4°C. To vrepkeipevo GLAAEYETOL Kol amoTeELEL TO EpLOPOKVLTTAPIKO
awdropa (Red blood cell lysate, RBCL). Ot pepppdveg tmv epufpokuttdpev HEVOuy MG
itnuo ToA pkpod oykov (10-20 pl). Amé 10 mL oAkod aipotog anopovmvovTol TEpimon

4-5 mL gpvBpoxutTapikod opoAVUOTOG,
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6.4. Meiétn tne emiopaons oty dpactikotyta ths CAT

O mpocdopiouds g dpaotikotntag ™ CAT &ywve pe Baon v uébodo tov Aebi
(Aebi, 1984). H katahdon kataddel ) dwdomacn tov HyO, e vepd kar o&vydvo. H
uetafoin otov pviud didomacng tov H,O;, mapovsio katardong kot evog deiypatog (mw.y.
QUTIKO EKYVAICUA) EMLTPETEL TNV TOPOTHPNON TNG OPACTG EXAYMYEWDV 1| OVAGTOAE®Y GTNV
dpaoctikotnra g CAT.

Mo v mopat)pnon g emidpAcng PVTIKAOV EKYVAMGUATOV GTNV OPUCTIKOTNTO TNG
KatoAdong M avtidpaorn mpaypotonoleitor oe teEMkd Oyko 3 mL. Xtov dyko awtd,
nepiéyovral 2886 pL pvOuiotikod SoAdpaToC @OoEopIK®OVY Kadiov, vatpiov 67 mM (pH
7,4), 4 uL epvBpoxvtTopikod apoAiduatog (aporwpuévo 1:40 vIV) ko 1o e€gtalouevo
ekyOMopo (100 pL) og didpopeg cvykevipmoelg. To deiypata mov mePEYOLY HOVO TO
€PLOPOKLTTOAPIKO AUOAVUA GTO PLOUIGTIKO dEAVLO OTOTEAOVY TOV apvNTiKO pdptupa. To
detypota avadevovtar kot emwdlovrat Yoo 10 min otoug 37°C. Ztnv cvvéyeto 10 pl omod
dtdAvpa Ho0, 30% wiv mpootifeviat oto. deiyuota Kot apécme HETPOTOL 1| LETABOAN TG
ontikn anoppdenon oto 240 nm yia 2 min. H dpaotikdtnta Tov VOOV QaiveTal omd TV
pelmon G apYIKNG OMTIKNG amoppdPNOoNG TOL £Y0VV To OeiypoTo OUECHOS UETA TNV
mpocOnkn tov H202. H ovykévipoon 30 mM tov HyO; emidéybnke w¢ n cvykévipmon
vrootpopotog mov 1 CAT apyiler va opa pe ™ péyrotn toyvra. O UndevVIoHOg Tov
QOoHATOPMTOUETPOL YiveTon pe aépa. Kabe delypa eEetdomke eig tputhovv. To alidio tov
VaTpiov ypMoIHoTomonke g BETIKOG LAPTVPAS AVOGTAATIKNG dpdong kabmg eitvat YvwoTtdg
avaoctoréag ¢ kotordong (Keilin & Hartree, 1934). Akoun, ot dtodvteg pebavorn ko
DMSO (<5%) dgv ennpealovv v evOOK dpacTikOTNTA TG KOTOAAOTG.

6.5. Melétny g emidopaons oty dpactikotyra ths SOD

H SOD «xatoivetl ) petatponf tav pilav 027 oe Ho0;7 kat Oz, O mposdiopiopdg g
dpaotikdtrag ™ SOD éywve pe Bdon v uébodo tov Dieterich et al. (2000). H pébodog
avt) Paciletar oty avtooieidmon g TLPOYOALOANG omd pileg covmepoleldikon
avidvtog O, mov Ppickoviar otov oépa. H mopoyadddin, CeHsz(OH)s eivor pia
Tpopocueavoln m omoia Otav €pyetor oe emaen pe 0 O2 G ATHOGOOPOS
avtooéeddvetar mapovsia pldv O, (Gao et al., 1998). O mpoodopiopds g
dpaoctikdmrag s SOD Baciletor oty avacstoAn g avtooleidmong g TupoyOAAOANG
Moyo petatporig tov piiov 027 oe HyOp and tqv SOD. H petofoin tov pubuod
avTto0&eidmong ¢ mupoyolhoing mapovoio g SOD kot gvdg detypatog (m.y. QuTIKO
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eKYOMOO) EMMPENEL TNV TOPATHPNON TNG OPAONG EMAYMYEDV 1 OVOOTOAE®V GTNV
dpaoctikotnra e SOD.

Mo v mopatnpnon g emidPAcg PVTIKOV EKYVAMGUATOV GTNV OPUCTIKOTNTA TNG
SOD n avtidopaon mpaypatonoleitor o€ tehkd 6yko 1 mL. Xtov dyko avto, mepiéyovrol
770 uL pvBuictikod dwAdpatog Tris-HCI 0,05 mM kouw DTPA 1 mM (pH 8,2), 30 uL
gpvbpoxvtTaptkoy arporvpotog (apotwuévo 1:10 vIV) kot 1o e€etaldpevo exyviopa (100
uL) oe didpopeg ovykevipooels. Ta delypota mov mEPEYovy POVO 10 £PLOPOKVLTTAPIKO
apdivpe 610 puOUcTIKG SdAvpa amoteAodV Tov apvnTikd pdptvpa. Tao deiyparto
avadevovrol kot emmalovol yioo 5 min og Bepuokpocio dopotiov. H avtidpaon Eexwvd
apéowc petd v tposbnkn 100 pL dtodvpatoc mopoyorroing (0,8 mM) ota deiypata kot
akolovBei pétpnon g petafoAing g omtikng amoppognons 420 nm yw 3 min. O
UNOEVIGHOG TOL QACHATOPOTOUETPOV YiveTon pe aépa. H dpactikdmmra tov evidpov
eoivetal and v pelwon TG aPYIKNG OTTIKNG AmoppoOeNoNg Tov £Y0LV To. OelypOTOL
apéomg PETA TNV TPocHnkn g mupoyarldoAne. Kdbe deiypa egetdleton €1g tpumAovv. H
ovykévipoon 0,8 mMM g mupoyaAloing emaéybnke o¢ n ovykévipmon mov n SOD
AvaGTEALEL TNV AVTOOEEIOMOT TNG TVPOYOAAOANG LE TN HEYIGTY TOYVTNTO.

Enedn Prodpactikd ovuotoTiKd TOV  QUTIKOV  EKYVMORATOV, OTm¢ &ivol ot
TOAQUIVOMKEC EVAGELS, £X0VV TNV KAvOTNTO Vo, oAANAemidpovv ue tig pilec O, (Cos et
al., 1998) odokaletor kot 1 EMIOpPUOT TOV EKYVAGUATOV OTNV 0VTOOEEIdMON NG
TVPOoYOAAOANG amovoia g SOD. H avtidpaor mpayupatomoteitar og tehkd 6yko 1 mL,
otov omoio mepigyovtan 800 pb pvOetikod daAdduatog Tris-HCI 0,05 mM «xor DTPA 1
mM (pH 8,2) kot to e€etalduevo exyviiopo (100 ul) oe dibpopeg cvykevipmoec. H
avtidpaon Eekwvd apécws petd v mpostnkn 100 pL daivpatog Topoyarroing (0,8 mM)
ota detypato Kot okohovBel pétpnomn g HeTaPoANg TS onTikng amoppdenong 420 nm yuo
3 min. O undeviouds TOL PUCUATOPOTOUETPOV Yivetor pe aépo. H emidpaocn otnv
avTo0LeldMON NG TLPOYOAAOANG oaiveton pe TNV Hel®oN TG OPYIKNG  ORTIKNG
amoppOPNOoNG MOV £YOVV TO OElYHATO GE CUYKPION HE TNV HETOPOAN TOVL OPVNTIKOV
HapTUpO TOV ATOTEAOVV TO JEIYLLOATO TOV TEPLEXOLY LOVO TO PLOUGTIKO SBAVUO Kot TV
TUPOYOAAOA. KdaBe deiypo eetdletor €1g tputhodv. Akoun, ot dAvteg pebavorn kot
DMSO (<5%) odev emmpealovv tv evlOpKy JpoaoTiKOTNTO TNG  LIEPOEEIOIKNG

SloLOVTACNG,
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6.6. Iocotikis mpocdiopiouos tng emidpacns oty evivuiky opactikotyra tqs XO,
CAT xou SOD

Mo xéBe évlopo mpaypotomomOnke kapmOAn tayvtntag [V] kot cvykévipoong
VIOGTPMUOTOS [S] Yoo TOV TPOGSIOPIGUO TOV GLYKEVIPMOGEDY TMOV VITOCTPMOUATMOV OTIG
omoieg Ta EvOupa KOTAAVOVVY TIG AVTIOPAGELG LE TN WEYLOTN TayOTNTO.

H toydmra dpdong g ofewddong ¢ EavOivng vmoloyiotnke pe Paon tov
GUVTEAEGTN] LOPLOKNG OITOPPOPTTIKOTNTAG TOV TPOIOVTOC, TOV 0VPIKOL 0&E0G (£205=9600 M
tem™) ot 295 nm. H toybtnro g o&eddong g Eavlivig ekppletar oe pmol ovpticod
o&éoc mov mapdyovior amd ™ Spaon Ttov ev{OUOL ové MIN Kot VIOAOYIGTNKE WE TO
TOPOKATO TOTO:

V (umol ovpikod o&Eog/min) = [(Aabs/min x 500)/9600]
Aabs/min: PuOuodg petafoing e onTikng amoppoenong ove min.

H taydmra dpdong g KataAdong vmoAoyiote pe PAoN TOV GLUVTEAEGTY] HOPLOKNG
OOPPOPNTIKOTNTUC TOV VIOGTPAHATOS, Tov Hy0, (e240= 40 M'cm™) ota 240 nm. H
ToxOTTO TG Katohdong exepaletar oe mmol HpOp mov dacmdvior and ) dpdon Tov
evlhov ava mMin kat VTOAOYIGTNKE UE TO TUPOUKAT® TOTO:

V (mmol H20,/min) = [(Aabs/min x 3)/40]

H toyvmta dopdong tg SOD vmoAoyicte pe PAon TOV CUVIEAEGTH] HOPLOKNG
OTOPPOPNTIKOTNTAS TG TVPOYUAAOANG (£420= 2,47 MM 'em™) ota 420 nm. H taydta g
SOD ex@paletor 6 mmol TvpoyaAdloANg mov avTooEEWMOVOVTAL TOPOLGio. Tov EVIDIOL
ava Min Kot VITOAOYIGTNKE UE TO TOPUKAT®D TOTO:

V (mmol mopoyorroing/min) = [(Aabs/min x 1)/2470]

IMa k@Oe deiypa (m.y. eutikd exydopa, kKhdopo 1 kabapn Evoon) tpocdioptlotay ot
Tpég 1Csp kat PCsg 0TI 0LYKEVTPOGELG VTOGTPOUATOV TV VOOI®V 6TIS omoieg ta Evivpa
Bpiokovioanw oe wkopeopd. H tyun 1Csp amotedel ) GLYKEVIP®ON TOVL OVOGTOAEN TTOV
TPoKaAel avaoTtoln ¢ eviupukng dpactikdtrag Kotd 50% evd n Ty PCso amotedel
OLYKEVTPMOT] TOV EMOYMYEN TOL TPOKOAAEL EMAy®YN TG VOLUIKNG OPOCTIKOTNTOSC KOTA
50% oe ovykpion pe tovg apvntikovg paptopes. Ot Tpég 1Cso ko PCsp givan gvdektikég
NG 1OYVOGC TOV OVAGTOALN KOl EMAYOYEMV OVIIGTOL(O EMTPEMOVTAG T CVYKPLoN UETAED
toug. Oco pkpotepn eivar n tyunq 1Cso 1 PCsp o 1oyvpn €lvar m avactodtikn N m

EMAYMYIKY] OpACT TOV SEIYUATOC GTN dPACTIKOTNTA T®V EVEOUWV.
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7. Extipnon g emidpaong oty Opaon tov eviopov tomoicopepdon I va

npoxkalei povoxdwva Opavoparta oto DNA

1.1. Ilpoxinon povokiwvwy Opovoudtwy aré sokopvwTikij Tomoicouspdon tomov I oe
riacuiotoxé DNA

H DNA rtonoicopepdon I (Topo 1) dpa oynuatifovrag mapodikd povokimva
Opavopata péoa amd to omoion mepvovv AAlec DNA alvoidec kol emttvyydvetal m
yaAdpwon tov vrepedkmoewv tov DNA (Ewova 21) (Wang, 1996). H mapatipnon g
dpdong g Topo | kot g emidpacng mapayovimv e oTr, YiveTol HEGH OAAOYNG TOV
dwpopemcemy mAacudtokod DNA onwg esppaviovior oe mnktopo oayopdlng ue
niektpopdépnon. H Topo | mpokordviag povokAwva Opavopoto oAraler v
vIEPEMK®UEVN O1apdpemon tov TAacdtakod DNA og avoryt) kokhkn. H mopepmddion
™G aAAUYNG TNG SLUUOPPMOOTNG VITOJEIKVVEL KATO0 EUTAOKY] GTNV KOTOALTIKY OpdioT Tov
evlopov va mpokaAel povokiwvo Opavouparta. Ilapdyovteg ot omoiot emdyovv tnv
petdfaon tov mhacuidtokod DNA omnv avoryt] KUKAIKY Kot YPOUUIKY) SIOUOpP®OT oo
Vv tomoicouepdon I, delyvouv €vov SPOPETIKO UNYOVICUO OAANAETIOpOONG HE TO
évQopo.

IMo v mapatipnon g dpdong TV SEIYUATOV, PLTIKOV EKYLMOUATOV, KAACUATOV
Kol KaBopdv TOAVQUVOMK®OV eVOGE®MVY, ypnolpomomdnke &vOLpo TG EVKAPVOTIKNG
tonoicopepdong I amd onéppo ortaplov to omoio Nrov ¢ etarpiag Promega (Madison,
USA). To nhacudiaxé DNA Bluescript-SK+ (Fermentas, USA) eiye eicoyfei og dektikd
Bakxtnplaxd kottapo E. Coli DH5A.

Mo avodvtikd n avtidpaon mpaypotonoleitor oe Oyko 20 pL. Xto piypo g
avtiopaong mepieyovrar 1 pug (2 ulb) macudiokod DNA Bluescript-SK+, 50 mM Tris-HCI
(pH 7,5), 50 mM NacCl, 0,1 mM EDTA, 20% y vkepoin, DTT 1 mM, 1,3 units evidpov
Topo | kot to e&etalopevo deiypa o€ dSapopeTikég av&avopeveg ouykevipaooels (3 pb). Ta
KkéOe melpapa, To detypo to omoio mepi€yetl 10 mhacudtokd DNA pdévo tov oto pvbuiotikod
SLIALHLOL OTOTEAEL TOV OPVITIKO UAPTLPA, EVGD TO OElypLa TOL TEPLEYEL TO TAAGLOIKO DNA
povo poli pe to €vivpo oamoterel to Oeticd paptupa. Ot avTdpAGELS TPOYHLOTOTOLOVVTOL
apécmg PeTd TV mposdnkn Tov evidpov kot enmdalovrar yio. 15 min otovg 37°C. Ta 1,3
units eivon M moocdTTAL Tov EVEOIOVL TOV amatteitan yioo TV petatpony katd 90% g
vrepeMKOUEVNS Oapdpeoone tov 1 pg mhacuwdwkod DNA e avoyyt| kukMkn

SpOPE®OT OTIS Topamdve cuvOnkes. Metd v emdaon Tov detypdtov n avtidpaon
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teppatiferor pe v mposbnkn 5 pL dwdvpoartoc eoptwong (0,25% ypooTikhg Kvavo g
Bpouoeavorng kar 30% yAvkepoin). Ta deiypato MAEKTPOPOPOVVTOL GE THKTOUO
ayapolng 0,8% ce pvOuotikd didAvua TBE (10 mM Tris-HCI, 90 mM Bopwkd o0&y, 1 mM
EDTA, pH 8) ywa 1 h ota 70 V. Xt ocvvéyelo 1o mktopa ypopatifetal og didAvpa 0,5
ug/mL Bpouiovyov abidiov yia 30 min kot amoypouatileton og anoviouévo HoO yia 30
min.

AxolovBel pOTOYPAENOT TOL TNKTOUATOG e TO cLoTNU avaivong ewovag Vilber
Lourmat DP-001 (Torcy, France) petd amd €ékfeon Tov INKTOUATOC GE GLOKEVT] EKTTOUTNG
UV. Ot potoypagieg avardbnkav pe m ypnoyoroinon tov Aoyouikov Gel-Pro Analyzer
3.0 (Media Cybernetics, Silver Spring, USA). I'iveton moootikomoinon towv {ovdv Tov
DNA pe Bdon v ontikn Toug TukvOTTa, Y10 TOV TPOcsdopopd g % emidpaong ot
dpdon g tomoicopuepdong I oto DNA. H dpdon tov kdébe detypotog dokipalotov €1g
Tpwhovv otig efetalopeveg ovykevipomoels. Ot dwodvteg peboavorn ko DMSO, dev
emmpedlovv 1 dpaoctikdTTo TG Tomoicopepdong I. Qg delktng popiov pe oyvpn
OVOOTOATIKY] Opdomn otnv tomoicopepdon [ ypnowomomfnke €va vdOTIKO eKyOAMGLO
Kokkwvov otapuiov (Vitis vinifera) mowidiog Mavonropidc. To ekydlopo avtd o€
ovykévipoon 200 pg/mL, avactélier katd 89% tnv dpdom g tomoicopepdong I va
aAAGCel TV vepeAKOUEVT OapOpemon Tov TAacdtlakov DNA oe avolytn KukAKN

(Stagos et al., 2005).

7.2. IToGotiKGS POGAIOPIGUOS THS EMIOPAGHS 6TH dpdon THS Tomoicouspdons 1

H dpaon tg tomoicopepdong I ekppaletor og 10 m0c0GTO NG METAPAONS TNG
VIEPEAIKMUEVIC OLOUOPP®SNS TOV TAAGOKOD DNA 6ty avoryth KukAKY 6 GUYKPIOoT
pe tov apvntikd pdaptupa. H dpdon tov egetaldpevov SeyldTtov ®¢ avacTOAE®DV NG
KATOAVTIKNG Opaong Tov eviOHOL ek@PALETal MG TO TOCOOTO AVOGTOANG TNG METAPaoNC
™G LVIEPEMKOUEVNG OpOpemons Tov mAacuookod DNA omv avoyt) kukMkn
dwpopemon mapovosio e Topo | oe cvykpion pe tov Betikd paptvpa. Ioapdyovteg ot
omoiot endyovv TV peTafacm tov TAacdlakod DNA oty avory T KUKAIKN Kot YPOLLLIKN
dwpdpemorn  amd v  Tomoicopepdorn I, Ogiyvouv €vav  SQOPETIKO  UNYOVIGHO
aAnAentidpaonc pe 1o évivuo. To m0c06Td avacstolnc/emaywyng e dpdong tg Topo |
VTOAOYIGTNKE LLE TOV TOPOAKAT® TOTO:

% avaotol/emaywyn e Topo | = [(Se- Ss)/(So— So)]x100

So: [Tooootd ™G VIEPEMKMUEVNC SOUOPPMOONG TOL TAAGHISIOV TOv BeTiKOV papTLPO

(mhacudiaxd DNA «ou 1,3 units Topo 1).
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Ss: Tlocootd TG VIEPEMKOUEVNC OOHOPP®OONG TOV  TAaSdiov Tov  delypartog
(mhoowdiokd DNA, 1,3 units Topo | kot delypo [eutikd ekyviopa, kKAdopa, Kabapn
évoon]).

So: [Mocootd ™G VIEPEAMKMUEVNC SAUOPPMONG TOL TAAGHOIOV TOL OPVNTIKOD HAPTLPO

(mhaopdiaxd DNA povo tov).

8. Extipnon g avripetaladtyovoo dpaong peow avaoTtolr)g ENAyOHEVIG A0
poAeopokivny  petalaliyéveong oe  Paktnprakd  kottapa  Salmomella

typhimurium

AvTiopactipio

To Opemticd vikd Nutrient Broth, to dyop kot n prieopvkivn anoktnOnkov omd tig
etapieg Merck (Darmstadt, Germany), Pancreac (Spain) ot Nippon Kayaku (Japan)
avtiotoryo. To ynuxkd avtidpactiplo Tov ¥PNCLUOTOMONKAY HTAV TPOIOVIO TMOV ETOLPEIDV
Merck, Pancreac ka1 Sigma-Aldrich (St Louis MO, USA). Yypn kaAlAiépyeto Baktnplokod
oteléyovg Salmonella typhimurium TA102 Swnpovvtav ce diddlvpa yAvkepoing 25%
otoug -80°C.

8.1. Extiunon tns avryuetallodryovov opacns ue ™y ookyuacio tov Ames

H doxipocio too Ames (Ames mutagenicity test) eivor po amd 11c €vpémdq
YPNOUOTOOVUEVES HeBOOOVE Yo TNV TOPATHPNOT TNG METOAAAEIYOVOV, KAPKIVOYOVOL
dpaong ewyevov mapayoviov (Ames et al., 1975). T pébodo avtn ypnoyomolovvTaL
Baktnplaxd otedéyn Salmonella typhimurium to omoia @épovv petodddéelg oe didpopa
yovidlo Tov omepoviov mov kwolkomolel T Procvvleon g otwdivng. Ta otedéyn avtd
(His) AMoyo tov petodldéemvy, dev £x0VV TNV IKOVOTNTO Vo KOIIKOTOINOoOVY £Val 0md Ta
évlopa mov ypewaletarl ywoo tn ProocvvBeon g oTdivg, He amotélecpa vo. punv givot
EPIKTN M OVATTLEN TOVG GE OPemTIKd HEGO OMOVGIN TOL GLYKEKPYEVOL apIvoEEog
(Mortelmans & Zeiger, 2000).

Ta mo ocvvnbiopéva ypnoyomoovpeva oteAéyn eivon ta TA98, TA100, TA102,
TA1535 kouw TA1538. Otav ta otedéyn avtd avontucoovial o€ Opentikd LVAKO Tov
nepéyet tyvn otdivng t0te givor mBavo vo copfodv emavapetaAlaEels, onAadn VEeg
HEeTAALAEELG oTaL NON peTaALayHEVa YOVIdla TNG 10TIOIVNG, Ol OTOlEg £YOVV MG OMOTEALECLLAL
T, YOVIOlo VoL OVOKTIGOLY TNV apyIKN Tovg Agttovpyia. Movo ta kdTTOpa oTo omoia £xovv

ovpPei emovapetodddéelg (His?) pmopodv va avamtoyfovv kot vo synpoticovy amoikies. O
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aplpog tov avfopuNTOV ETAVOUETOAALAYUEVOV OTOKIOV Tov oynuotiovialr Ady®
avTopaTOV petaAldEemy givar otabepog yioo kabe otédeyoc Salmonella typhimurium.
Qotdéco, N €kbBeon g KoOAMEpyelag o€ €vav  PETOAAAELYOVO Tapdyovta €xEl ®C
amoTEAEG O TN dNUIOVPYio TOALDY VE®V PETAALAEEWY, €lTe 0T BECT TV TPOVTOPYOVCHV
HETOALGEEDY, €lte OE YEITOVIKA YoVidld. OpPIGHEVES OO OUTEC OVOGTPEPOVY TNV OPYLKY|
UETOAAOEN, OOMNYADVTAG OTNV EMAVAKTNON NG KAvOTNTOS TOV Paktnpiov va cuviEtovv
16TV Kot GLVER®S va. oynuatiCouv amowkieg amovoia Tov apvo&éog, o apBudc twv
onmoimv ava Tpiiio avéaverar cuvibmg pe évo docoebaptdpevo tpoémo (Mortelmans &
Zeiger, 2000).

H 18d10mra avtdv tov Bokmplokdv otehey®v vo punv umopodv vo, avamtvoybodv
OTOLGIN 16TIOTVNG YPNCLOTOLEITOL KOt YioL TNV EKTIUNGN TG AvTILETOAAAELYOVOL dpdiomg
eEmYEVOV TapayOVI®V (TT.)Y. PUTIKO EKYVAICUA). L€ VTN TNV TEPITTOOT, OTIG PAKTNPLOKEG
KOAAEPYEIEG EMAYOVTOL UETOAAAEELS HECM EVOC YVOGTOD HETOAAAELYOVOL TTOpdyovTo Kot
TOPATNPELTOL 1] OVOGTOAN TNG EXAYWOYNG TG HETOAAELYEVESN G ald TNV e€gTalOpeEVT OVGin
(Grey & Aldecreutz, 2003; Mortelmans & Zeiger, 2000). I'o. v mapovco peAéT n
néBodoc tov Ames, ypnoiponomonke yio T HEAETN NG AvTHETOAAAELYOVOL dpdiong TV

QULTIKOV EKYVMOUATOV LE TN XPNON TNG LTAEOUVKIVIG MG LETAALAELYOVOL TTOPBEyOVTA.

8.1.1. Idiotytes Tov atedéyovs Salmonella typhimurium 74102

¥t uébodo ypnowomombnke to otédeyog Salmonella typhimurium TA102. To
otédeyog TA102 eivar gvaioOnto oe pETOAAAEELS TOV TPOKOAOVVTOL OO OEEWMTIKOVG
napdyovteg (Levin et al., 1982). ®éper t petdAraén hisG428 oto onepdvio g 16TIdivig
oto mloopidto PAQL mov mepiéyetor oe moAlomAd aviiypaga oto kottapo TA102. H
uetadraén hisG428 sivar pio petdhraén Aéng (TAA) n omoio pmopet vo avootpa@ei amd
OAec TIg mOOVEG peTadAGEelg avtikotaotaong Baong (Letomtdoelg 1 petaotposs). Ola ta
oteléyn Salmonella typhimurium, 1ot kot to otéheyog TAL102 @épet yopaKTNPIOTIKG TOV
70 K0B1oTOHV o gVaicONTO OTN dPAoT YNUKOV HETAAAAEIYOVOV. ZVYKEKPIUEV PEPEL TN
petahiaén rfa mov et ®g omotéAecpo  TO  GYNUOTIGUO  EAAELUUATIKOD
MITOTOAVGAKYOPITIKOD GTPMUOTOS 6TO PAKTNPLOKO KUTTOPIKO TOTYOUO e ATOTELECLA VO
elval Olmepatd o YMUWKEG EVAGEIS UEYOAOL pOoplakoy Pdpovc. Akdun, mepl€xel To
mhacpioro pPKM101 1o omoio av&dvel Tic TPOKAAOVUEVEG amd YMUKES evmoelg kKou UV-
axtivoPorio LeTOAAAEES HEGM gvepyOTOINoNG TOV UNYXAVIGLOV £MdOpOwons PAafdv 6To
DNA, mov eivan emppennig o€ Aabn (error-prone recombinational repair pathway). Ta

mhoopidi PAQL kot pPKM101 npocdidovy 6To 6TEAEXOC OVOEKTIKOTNTO O TETPOKLKAIVN
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KOl QUITIKIAATVY avTioTol o To OToin YPNGUOTO0VVTAL MG EIKTES YO0 TNV AViYVELGT| TOV.
O opOpog Tov avbdpuntev His™ amowidv tov otedéyovg TA102 kvpaivovtor and 200-

300 (Levin et al. 1982; Mortelmans & Zeiger, 2000).

8.1.2. Myyaviouog opacns tng UmAeouvKivyg

Ta xopoKIPIoTIKA 7OV TEPLYPAPNKAV Tapamdve kadiotobv 10 otédeyog TAL102
KOTAAANAO Yoo TV petaida&yovo dpdom g urieopvkivng (Bleomycin). O pmieopvkiveg
ATOTEAOVV [0 O1KOYEVELD GOVOETMV QVTIPLOTIKMV YAVKOTENTIOIWMV TOV OITOLLOVAVOVTOL ATt
KaAMépyeleg tov Streptomyces verticillus kot anotelodv aviikapvikivd eappaka. Eyxovv
mv wKavotta va endyovv petarraéelc oto DNA kot ypnowomnoteital kKo otnv Bepaneia
dapopwv popeadv kapkivov (Dorr, 1992; Thurston, 2007). H pmdleopvkivn A, givarl
KUPLOTEPT UTAEOMVKIV] TTOV YpNooTotlEital wg ynuetodepoanevtikdg mapdyovrag. O
KOPLOGg AOYOG mov emhéyxOnke  umieopvkivn Az og petaArallydvog mapdyovrag etvat ylori
oTOV PUNYOVICUO emay®YNG TG petoAloaryéveong eumiékovtal ehevbepeg pilec (Ewova
29). O kuTTapiKdS UNYAVIGHOG dpAcNG TNG OQEIAETOL GTNV IKAVOTNTO TG UIAEOUVKIVIG VO
deopevetar pe 1o DNA ko va mpokodiel povoxiova 1 dikhowva onoacipota oto DNA
mopovGia Fe?*, 0, kat EVOG OVAY®YIKOV TOpAYoVTa, TOL dpa og cvpumapdyovrag (Hecht,
2000; Burger, 1998).

Ol ta OpaoTikd mapdymyo TG pmAeopvkivng cvvdéovion pe 0via Tplodevoig
o1ONPOL Fe**. [Mapovcia evog avaymyikoh Topdyovia, TO GOUTAOKO OVAYETOL (Fe?") kot
oynpotiCer éva véo ocvumioko pe poploakd o&uydvo. To cHumioko DNA-BLM-Fe?*-0,
gvepyomoleiton kot mapdyet elevBepeg piec, 0mwg O, kot OH', o1 onoieg dnpovpyodv éva
ooumieypo pe tig édkeg tov DNA ko mpokarodv omacipoto oto DNA (Ewdva 29)

(Hecht, 2000; Burger, 1998).

DNA + BLM-Fe** — DNA-BLM-Fe**

DNA-BLM-Fe** + e — DNA-BLM-Fe**

DNA-BLM-Fe?* + 0, — DNA-BLM-Fe?*-0,
DNA-BLM-Fe?*-0, + e + H* — DNA-BLM-Fe**-O0OH
DNA-BLM-Fe**-O0H — petodraypévo DNA + BLM-Fe**

Ewévo 29: Avtidpdoelg g pumieopvkivng (BLM) pe 1o 16vio odnpov kot to DNA, pe
TOVTOYPOV TOPAY®YN ELELVOEPOV PLL®V.

H pmieopvxivny Az (Ewova 30) drabétet Tpelg AEITovpykéc meployE mTov EUTAEKOVTOL

OTO PUNYOVIGHO OpAcNS TNG:
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- H npodm™ meployn amotedel ekeivn pe v omoia Bempeiton 6Tt aAANAETIOPE pE TO
DNA (1). H mepoyf avtiy amoteieiton amd pio etepokvkAKn oudda d0sialoAng. To
waitepa dpaotikd 10v - NH(CH2)3S+Me2 (R) aAAnAemidpd pe TIG QOOPOPIKEG OUADES
t0v DNA ka1 otafeponotel to supmioko g umheopvkivng pe 1o DNA.

- H debvtepn meproyn amotelel ™ petaldodeopevtikny meployn (2). H meproyn avty
amotereiton omd po B-vdpoéuvioTidivn, por B-apvooravivn kot pio Topyudivy. Mécw g
TEPLOYT AVTNG GLVOEETOL LE T WOVTO GLON POV, dnovpyel cOhumAoko pe T0 O mapdyovtog
erevBepeg pileg kKot odnyel omn dnuovpyio TV HOVOKA®VOV 1] SiKA®VOV BpavGHATOV 6TO
DNA.

- H 1tpitn mepoyny amotedei v mepoyn tov cokydpov (3). H ylvkomentidikn
nepoyn  €tval n AydTEPO YOPAKTNPIOUEVN TTEPLOYN TNG UTAEOULKIVIG Kot deV €xEl KATO10
OLYKEKPIUEVO UNYOVIGHO dpdons. Qotdco, Bewpeitar 611 cvuPdAer, oMV KLTTOPIKN
aVayVOPIoT TNG WTAEOUVKIVIG KOl GTO GYNUOTIOUO EMTPOSHETOV dEGUMOV VOPOYOVOL UE

10 DNA otabeponoidviog 1o ovumioko mov oynuoatiCetan (Thurston, 2007; Burger, 1998).

)

(1)

3) cH
{
Mrieopvkivn A, R: NH=CHy—CH,—CH,—S_

CHs3

3

Ewova 30: Xnukn doun g urieopvkivng As.
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8.1.3. Mé6odog extiunons tng avriuetaliallyovoo opdons Ty SEIYUdTmv

[o v pedétn g avtipetoAraStyovou opdong mn dwdwkocio meptiapuPdvel v
npogtoyacio tov TpiPriov Glucose Minimal dyop (GM, oteped Opentikd vodoTPpOUQ),
mv emuodAvven Tov vYpoL Bpemtikov viwkov Nutrient broth pe Paxmpa (amd vypy
KoAMépyeto Boaktnpiov mov Ppicketon otovg -80°C), tnv mpoetoipacio Tov top dyap (vypod
Opentikd péco) kar MV wpooHNKN oe avtd G PoKTNPLOKNG KOAMEPYEWS, TOL
uetoAragyovov mopdyovto (umAeopvkivn) kot tov Lo eEétacn derypatmv (QuTikd
ekyOMopa, KAdopo M kabapn évoon). Akolovbel enictpwon tov top dyap mave o©To
oteped OpenTikd VTOGTPOUO, ETm®acT TV TPPAimV otovg 37°C yio 48 h kot katapétpnon
10V emavopstodoypévov His™ amowidv/itpprio. OLot ot YEIPIGHOT TPOYHLOTOTOOVVTAL GE
0G0 10 SLVOTOV ACLTTIKEG CLVOTKEG.

Apyicd mpoetopndaletor 10 oteped Opentikd vmdéotpopoe GM dyap to mEPIE)EL
dtdAvpa addtov Vogel-Bonner (VB) kat didivpa yAvkolng. T tv topackevr; 1000 mL
Opentikov GM dyap oe 900 mL H,0 mpootiBevron 15 g dyap. To dtdAvpa amootelp@veTal
otoug 120°C yio 20 Aentd. T cvvéyeio Tonobeteiton og vdatdolovTpo ctovg 65°C yio 45
min ko axoAovBel mposdnkm 20 mL Swoeivpatog VB 50X kot 50 mL dreAdpotog yAvkolng
10% v/v. Ta v mapackevn 20 mL dwdvpotog addtov VB, oe 13 mL H,0, diodvovtou
0,2 gr MgSQsq, 2 gr kitpkd o&v, 10 gr K;HPO4 ko 3,5 gr NagNH2PO4 4H,0. Ta Stoddpoto
VB xat yAvko{ng mov ypnoiponotodvrar £xovv amootelpwbet yio 20 min stovg 120°C. To
Opentikd GM ayap popaleton (25 mL/tpihid) oe tpifiia (100x15 mm) kot aprveton va
méet.

Axolovbel 1 mpoetoacia Twv vypmdv Bpertikdv vikdv Nutrient broth kot top
dyap. T'o to TpdTO Opemticd vawkod 2,4 gr Nutrient broth dioivovrar e 30 mL H,0. T'a 1o
top dyoap 0,36 gr ayap, 0,36 gr NaCl kot 6 mL dodvpatog wotidivng 0,5 mM mpootibevtan
oe 54 mL H,0. Ta Openticd viikd amootepdvovtot yio, 20 min otovg 120°C. To diddvpa
™G 10Tdivng TpoeTolndletol EeXmPIoTd, OMOCTEPOVETAL KOL GTNV GLVEYELD TPOCTIOETOL
oto top dyap to omoio dratnpeitar og akpiPag 45°C og vdaTdlovTPO.

Mo v perém g avipnetaAlaStydvou dpdomng Tomv detypdTmv, apykd to Opentikd
VAo empoAidvetoan pe 200 pL  xvttdpov  Salmonella  typhimurium TA102 mov
Statnpovvrar otovg -80°C. Ta kHTTOPA AVATTUGGOVTOL LEXPL VO PTAGOVY GTNV EKOETIKY
@aon avamntuéng oty omoiot PTAVOLV OTaV 1 TLKVOTNTE TOLG Elvan 1-2x10° HOVAdES
anowdv avé mL (CFU/mML). O éleyyog TG TukvOTNTAG TOV KLTTAP®V YIVETOL e HETPTON
™G onTkNG amoppoepnong ota 540 nm. Ot tég ontikng amoppdenons peta&y 0,1-0,2

avtiotoyovy og 1-2x10° povadec amowdv avé mL.
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INa v mepapatikf ddikacio oe 2 mL top dyop to omoio Ppicketon otovg 45°C
nmpootifevton 1a €ENG:

- 100 pL g keAMépyslog Tav kuttapwv Salmonella typhimurium TA102, 1-
2x10° CFU/mL

- 50 pL ¢ pmieopvkivng (0,5 pg/tpiprio tedikn cvykévipmon)

- 50 pL tov mpog e&étaom JelyUATOC GE OLUPOPETIKES CVYKEVIPDOGEL

H Oepuokpacio tov top Gyop sivar anopaitmto va dotnpeitar otovg 45°C yati oe
Beppokpacio peyalotepn omd 48°C 1o KOTTOPO CKOTMVOVTIOL EVD o€ uikpotepn amd 43°C
et to ayop. Ta delypoto oavadevovror Nmo kot To tOP dyop €MOTPOVETAL GTNV
empavelo Tov Tpiiiov mov nepiéyovv 0 GM dyap. Otav to top dyop otepeomondei (2-3
min), to tpiBria TomoBeTovVTOL OVESTPOUpEVE GE ETMOOTIKO KAIBavo otovg 37°C yio 48 h.
Metd v emdoon yivetor KATOpETPNON TOV EXAvVOUETaAlaypévoyv Hist amowidv mov
avantoocovior  oe  kéBe tpipAio. Kdabe Odelypo efetdomke €1¢  tpmAodv Kol
TPAYUATOTOMONKAV TOVAYIGTOV dVO TEWPduaTa Yo TNV eEETaon ¢ dopdon tov kabe
delyparog.

Ta delypata T omoia mepiéyovv povo ta kuttapa TA102 amotedAodv TovV apvnTiKd
LAPTLPA, EVO T OEIYUOTO TOV TEPLEYOLV TO, KLTTOPO pe TV umheopvkivn 0,5 ugltpipiio
amoteAovV 10 BeTikd paptvpa. Kdabe deiypa (.. putikd exydMopo) dokipaletar kot udvo
tov poli pe to kotTOpa otV pEyaALTEPN eEeTalOUEVI] GLYKEVIP®GN TOL Yo Vo
napotnpnoel N mhavn enidpacn Tov delypatog 1§ Tov SAVTN GToV omoio eivar dtuAvpévo
to delypa ota kvttapo TA102. Qg deiktng oyvpng avtipetodiallydovov Spaong
ypnouonomdnke to pebovoiikd exyvAopo kokkivov otaguitov (Vitis vinifera) mowidiog
Mavdniapids, to omoio oe cuykévipmon 6 MQ/tpiPAio avaotéAdel ™V emayOpevn omod
umleopvkivn petarraéryéveon katd 70% (Stagos et al., 2005).

H ovykévtpoon tng prieopvkivng emAéydnke petd and dokiur g HeToAAaEydvou
dpaong dtpopwv cvykevipooemv pmieopvkivng (0,125, 0,25, 0,5 kot 1 ugltpiprio) ota
kottapa. H ovykévipoon 0,5 pglpifhio emdyst xatd 70% tov oplOud TtoV
EMOVOLETOALAYUEVOV ATOIKIOV GE GYECN e TO OeTIKO pdpTupa ywpig va glvar To&kn yo
o KOttapo. Ot dwAvteg pebBavoln kot DMSO dev emmpéalov tov aplBud tov

EMOVOUETAAAAYLEVAOV ATTOIKIDY TOPOVGIN 1] ATOVGIO TG WTAEOUVKIVIG.
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8.1.4. 'Eleyyoc ™S KOTTAPOTOSIKOTHTOS

Exto¢ amd tov €Aheyyo g avTHETOALAELYOVOL OpACNC TV OEYHATOV EEETACTNKE
Kot 1 Tavn KLTTapoTOEIKOTNTA TOV TPOG £EETOCT OELYdTOV ot kutTapa. H mposOnim
HKpng mocdHtNTag 10Tdivng oto top dyap emtpénel 6e OAa o POKTPLOL VAL EKTEAEGOVY
Mysc wvttapwcéc Swmpéosic. Ta  emovapstoddoypuéva  His*™  Paxmipue, To  omoia
avartoocovior oto. TpPMa  cvveyilovv va mordamAacialovtolr omovcio 16TdivNG,
00N YOVTOS GTO GYNUOTIGUO 0paT®V amokldv. Extog amd tic opatéc anoikieg ota tpiiio
vrapyovv kat pikpoamoikieg (background lawn), mov oynuatiCovtol amd ta e&aptdpevo
amd 10Tdivn KOVTTAPA, TO OTToio AOY® €EAVTANONG TNG TAPEYOUEVNG 1OTLOIVIG dEV EYOLV TN
duvaTOTNTO. VO, TPOYUOTOTON|GOVYV  TEPLocOTEPEG amd 6-8 dwupéoelg. O  €heyyog
KLTTOPOTOEIKOTNTAG YIVETAL HEGM TNG MKPOOKOTIKNG Tapatipnong (40X peyébuvon) tov
un opatov pe Youvo patt otpdpatog Tev pikpoorotkiov (Mortelmans & Zeiger, 2000).

H ovykpion ¢ mukvotntag T0V GTPOUATOS TOV UIKPOUTOIKI®MV YIVETOL GE GYEON UE
OQLTNG TOL OPVNTIKOV 1M Tov Betikod pdptvpo, amovcio 1 Topovsio UTAEOMLKIVIG
avtiotoryo. X TePInTOo Un ToEIKOTNTOG, 1 TUKVOTITO TOV ATOIKIOV ALTAOV Eivor peyoin.
Avrtifeta, oe o TOEIKOTNTA TOPATNPEITOL HEIOOT TNG TUKVOTNTOG TOV UIKPOOTOIKIMDV
oL GLVNBMG GLVOSEVETOL KO OO KATO HEIMOT GTOV 0PlOUd TOV ETAVAUETOAANYUEVOV
OTOKI®V, €V o€ £viovn ToSkOtNTo To. Paktiploe 0gv €YOvV TNV 1KOvVOTNTO Vo

avamTLYOoLV, LLE GUVETELD TV TANPT OTOVGIO TOV IKPOUTOIKIOV.

8.2. Ilocotikds mPoGAI0PIGUOS THS AVTIUETALLALTYOVOD dPacHS

Ta amoteAéopata ekeppdlovior ¢ opOUOC  EMOVOUETOALAYUEVOV  OTOIKIOV
His*/tpiBAio. O vmoloyiopdc e % avootodig g petadlaliyéveong £yve pe Paon tov
TOPAKATO TOTO:

% avaotodn= [(Ne-Ns)/(Ne-No)]x100

No: H péon tyun tov apBpod tov smovapstoldoypévoy arokidv His /tpipiio 610 stikd
uaptopa (TAL102 ko prdeopvkivn).
Ns: H péon tyu tov apBpod tov emovapstadlloypévov orokiwv His'/tpiBiio mapovsio
tov delypotog (TA102, exydMopo ] TOAQAUIVOMKO KAAGHLO KO LIAEOHVKIV).
No: H péon ty] tov apBpod tov avfopuntov eTovoUETOAALOYUEVOV  OTOTKIOV

His*/tpiBAio otov apvntikd paptopo (TA102).
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9. Enmidpaocn ekxoAMOpat®Vv otnv  avamrodn Kat o€ OuoTHpatd TG
AVTIOEEWOWTIKIIG APDVAG TV KOTTAPWV TIG KAPKIVIKIG KUTTAPIKNG OEPAG

Hep2

YakalAvridpactijpio

To Bpentikd VAKO avanTuéng TV KLTTAP®V TO omoio mepleiye dAata Earle’s kot
Nrtav gumdovtiopévo pe L-yhovtapivny (MEM+Earle’s) kot o opdc epppvov poécsyov (FBS)
amoktnOnkav axd v etaupia Gibco/Invitrogen (Paisley, Scotland, UK), evd ta dtakduata
oV oviilotikov/aviipvkntakov (100x), g tpuyivng-EDTA 0,25%, tov oldtwv Hanks
Kot ¢ ypwotikng tryptan blue (0,4%) kot o avtidpactiplo Hepes and v etarpia Sigma-
Aldrich (St. Louis, MO, USA).

H xvtropikn oepd Hep2 avOpodmiveov emBLAIOKOV KOPKIVIKOV KOTTAPOV Adpuyyd
(human laryngeal epithelial carcinoma, Hep-2) amoktiOnke amnd TO €pyaoTHPLO
Maiukpopioroyiag/lodoyiog tov Tunpatog g Bloynueiog kot Bloteyvoloyiag. To kdttapa
OVOTTTOCOOVTIOV OTO PAGOKES KOAMEPYENS KLTTAP®V 25-cm? g etopiag Orange

Scientific (Braine-1'Alleud, Belgium).

9.1. Kadliépyera ths KapKvikijs KvtTapikis ceipas Hep2

Ta «Ottapo Hep2 avOpomveov emBLAMOKOV KOPKIVIKOV KLTTOPOV  Adpuyyo
KOAALEPYOLVTOL OE 25-cm? QAAoKEC KOAMEPYELNG KLTTAP®V og Opentikd vVAkO MEM (6-7
mL) to omoio eivon eumhovtiopévo pe 1% Suwdvpe  piypotog avtifloTikov Kot
avupokntiokov, 0,01 M Hepes kot opd FBS og enwactikd kAifavo otovg 37°C. Ta
KOTTOPO OvVATTHGGOVTOL 6 OpenTIKO LAKO gumAovTicuévo pe 2,5 11 5% opd FBS péypt n
EMPAvELD TNG PAACKAG Vo etvarl TANpNG amd KOTTopa. To mocootd opov FBS kabopiotnke
oe 2,5 M 5% 10 omoio eivor apketd dote va eEacpaliotel 1 PEATIOTN avdmrTLEn TOV
KUTTOPOV OTIG GLVONKES HEAETNG TG OpAonS TV ekyvAlopdtov. H avakaliépysia tov
KUTTAPOV YiveTon pe amokOAANoTm TV kuttdpov pe owivua 0,1% tpoyivng/EDTA
apoiopévn o€ ddAvpa orldtov Hanks. H ékBeon otnv tpuyivn dapkodoe 1-2 min 6touvg
37°C kot 0koAovOOVGE ETAVALOPNOT TOV ATOKOAANUEVOV KVTTOP®V 68 Opentikd LAIKO
gumhovtiocpévo pe 2,5 1 5% FBS. H kaAMépyeia tov kuttdpov £yve pe 660 t0 duvoTov

AGVTITIKEG cLVONKEC 6 Ao pedpatog aépa cuveyovg porg (Laminar air flow).
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9.2. Meiétn tHG EMIOPAGHS TV EKYVAGUATOV TNV AvATTOEY TV KuTTdpy Hep2

O mepopotikoe oyedopds mapovodletor ommv Ewdva 31, ApBuog 1x10°
KOttopov Hep2 mpootifevtar oe kdbe @Adoko koAAiépyelag kvttdpov. Ta kdtropa
enwalovrat yio 24 h og Openticé viikdé MEM (6-7 mL) gumhovticpévo pe 2,5% FBS. Xty
ocvvéyewn akolovBel aAlayn Tov Bpentikod LAIKOV Kol 600 POPEC TAVOT TV KLTTAPWV LE
Opentikd vikd MEM amovoia opod FBS. X11¢ pAdokeg mov amoteAodoov T0 papTLpa
npootibetal povo Bpentikd vAkd amovoio opov FBS (6,5 mL) evd otic @Adokeg tov
derypatov mpootifetar kot to ekyviiopato (200 pl) otic e€etaldueveg GLYKEVIPOOELS
(100, 400 Ko 800 pg/mL). Ta koTTOPO ET®ALOVTOL LETE TNV TPOGONKN TOV EKYLMOUATOV
ywo. 24 h. OAeg o1 SOKIEG TOV EKYVLAIGUATOV TPOYUATOTOOVVIOL o€ Opemtikd LAIKO
amovcia opov FBS ywo va amopevyBel n adAnienidpacn T@v cuoTaTiK®V ToL 0pov FBS e
To ekyLAopata Kot ennpeactohv To  amoteAéopato. AkOun, To OloAdHOTO TV
EKYLMOUATOV TPV omtd TNV TPOCHNKT TOVG, OMOGTELPMOVOVTOL LETA OO TEPAGUA, LE TNV
Bonbewa cupryyag, amd eiktpo pe dapetpo topwv 0,2 um.

Metd v enmmacn okoAovBel amopdKpLVEN TOL VAKOV Kol OmOKOAANGN TV
KUTTAp@V amd v empavela e eAdokag pe 0,1% sidAvpa tpoyivng/EDTA ce didivpa
aAdtwv Hanks ta oroia erovaimpodvor oe 5 mL Operntikod viikov MEM ue 2,5% FBS. H
EMOPOON TOV EKYLVMOUATOV OTNV OVATTLEN TOV KLTTApOV ekTyundnke pe Pdaon tov
aplBpd TV PLOCIUOV KLTTAP®OV TOL TUPEUEWVOV TPOCKOAANUEVO GTNV EMLPAVELD TNG
QAACKOG HETE TNV ETMOOT UE TO EKYLAMOUOTE, G GUYKPION HE TOV aplBud TOLG OTIg
QAAOKEG TOL amoTeAOVoAY TO pdptupa. Ta frocipa Kotrapa HETPOHVTAL GE KLTTAPOUETPO
tomov Neubauer (Hausser Scientific, USA) votepa and ypdon tov KLTIOp®V UE TNV
ypwotikn trypan blue (0,1% og didivpo pocpopikmv PBS 0,1 M, pH 7,4). H dpdon kabe
oLYKEVTPOONG ekyVAiopatog e€etalotov €1g TPMAOVY Ge aveCApTNTES MELPOUUOTIKEG

JtodKacies.
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- ExyoMopa (Maptopag) Métpnon t6v
+ExyoMopa (100, 400, 800 pg/mL) KOTTGP@V

l |

MEM 2,5% FBS MEM 0% FBS

24h Enwaorn tov ekyvAiopatog

I I I
-24h 0 24h

Ewova 31: Tepoapatikdg oxedlacudg yio Ty HEAETN TG EMOPAONS TOV EKYLAICUATOV
oV avartuén tov kuttdpov Hep2. Ta kdttapa enwdlovrar ya 24 h og Opentikd vAo
MEM egumiovticpuévo pe 2,5% oe opd FBS. To @apdd PBéroc cvuPoriler v adioyn
VAoV o115 24 h oe MEM amovcio opov FBS kot v mposbnkn tov ekyviopdtov. To
Aemtd PENOC GuUPOAILEL TV OAOKAP®OT T®V TEPAUAT®V KOl TN LETPNON TOV KLTTAPM®V.

9.3. Emidopaocn Ty ekyvliGudTOV 6TO GCOOTHHO AVTIOEEIOMTIKNG GUOVAS TOV KOTTAPMV
Hep2

O TepopoTIKOS oYedaGHOG Yo TNV HEAETN TNG EMIOPOONG TOV EKYVAICUATOV GTO
oLOTNHO TG AVTIOEEWMTIKNG dpvvos Tov kuttdpov Hep2 tapovoidletor otnv Ewova 32.
Appdc 1,4x10°% khtrapwv Hep2 mpootifeviar oe kdbe pAdoka KOAMEPYEWRS GOTE VL
emrevyfel peydrog aplOudc PrOcIUOV KLTTAP®V Yoo TNV UEAETN NG EMIOPAONS TOV
ekyvMopdtov. Ta kottapa enmalovior yio 48 h oe Opentikd vikdé MEM (6-7 mL)
gumiovtiopévo pe 5% FBS. Metd amd tig 48 h, axoiovbei alhoyr tov Opentikod vAKOD
Kot dVO POPEG TAVGT TV KVTTAp®V pe Opentikd vAkd MEM amovsio opod FBS. Xe avt
™ YPOVIKN otiyun| yivetar n mpocbnkn tov ekyvioudtov (200 pl) otig pAdokec oTig
e€etalopevec ovykevipwoelg (100 v 800 pg/mL). Etic pAdokeg mOV ATOTEAOVGAV TOLG
uaptopeg mpootibetar povo Opemtikd vikd amovoio opov FBS (6,5 mL). Ot
OLYKEVIPMOOELS TOV EKYVAMOUATOV emAEYONKaV pe Pdorn To amoteAéopata TG enidpaong
TOV EKYVAICUATOV GTNV OVATTUEN TOV KLTTAPWOV. Ol GUYKEVIPMOELS TOV EKYVAIGULATOV
oL EMAEYOMKOV eV NTOV KVTTAPOTOEIKESG KOl TOL SLOADLOTO TOV EKYVMGUATOV TPV amd
TV TPOGHNKN TOVLS, ATOCTEPMOVOVTAL LETO amd Tépacua pe v Pondeta cvpryyag, and

¢eiAtpo pe ddpetpo mopwv 0,2 um.
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- ExyoMopa (Maptopag)
+ ExyOoMopa (100 r) 800 pg/mL)

A

MEM 5% FBS MEM 0% FBS

Xpovog enwaorng

2h 12h 24h
-48h 0

Ewova 32: Tlepapatikdc oxedtacpnds yioo v HEAETN TG eMSPAONG TOV EKYLAICUATOV
07O GLGTNUA AVTIOEEWMTIKNG dpvvos Towv kKuttapov Hep2. Ta kittapo enmdlovrot yio 48
h og Openticd vAkd MEM gumlovtiopévo pe 5% oe opd FBS. To @apdd Bérog cupPorilet
v aAlayn vAkov ce MEM amovcsio opov FBS kot v mpochnkn tov ekyvAicudtov Kot
amoteAet To onueio 0. Ta kutTopa enwalovral yuo 2, 12 kot 24 h pe to ekyviicpata. Ta
Aentd BEAN cvpPorilovv TIG YPOVIKEG GTIYUES TNG EMMACNS KOL GUVAAOYNG TOV KLTTAP®V
v v mepatépw eneepyocio tovg. o kABe ypovikn endOon LANPYE O OVTICTOLLOG
apVNTIKOG LAPTLPOG.

Ta kotTopo enmaotray yio 2, 12 kot 24 h ue ta exyvlicpato og OpentiKd VAIKO e
0% oe opd FBS. T'a kGBe ypdvo endaomg ot PAACKEG mOL TEPLEiyav LOvVo KOTTOPO GE
Openticd vAkdé MEM amovcio opov FBS amotehovcav tovg paptopes. Kabe ypovikn
ENMOOTN €lye TOLVG OWKOVG NG pdptupes. Ot ypdvol €nOOCNG TOV KLTTAP®OV UE T
ekyvMopoto emAéyOnkav ®ote va peketnbel m enidpacn tovg oe pikpd (2 h) kot oe
ueyaro ypovikd ddotnua (12 ko 24 h). Kabe ypovikn endacn Tov KuTTAp®V HE TO TPOG
eétaon ekyOMopa £yve €1G TPUTAODV Kol G TOVAGXIOTOV VO AveEAPTNTES TELPOUUATIKES
dladKaoieg.

Metd TV 0AOKANP®OT T®V ETMACEMY OTIG AVTIOTOLES YPoviKEG otiyués (2, 12 kot
24 h), axolovBel omOPAKPLVOT TOL VAIKOD Kot OIOKOAANGT TOV KLTTAP®OV OTO THV
emeavelo g eAaokog pe 0,1% ddvpo tpoyivig/EDTA og dddvpo orldtov Hanks ta
omoia emovoiwpovvior oe 3 ML Bpentucod viwkod MEM pe 1% FBS. Ta xottapa
cvAAéyovTol petd amd euyokévipnon otig 3000 g yio 5 min otoug 4°C. To vrepkeipevo
Opentikd vVAIKS amopokpOveTon Kot 1o inua Eemiévetatl 600 popéc pe puOUIoTIKO d1dAvIa
pwogopikdv PBS (0,01 M pe pH 7,4) to onoio givar o€ Bepuokpacio dopatiov. To ilnua
TOV KLTTAp®V pPeTd TIc mAvoelg emavowwpeitar oe 1,5 mL puvBuioticod Sohdpotog

ewceopikdv PBS (0,01 M pe pH 7,4). Ta kottopo dtoppnyvoovtol HETH 0o EMIOPACT) GE
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vrepnyovg yo. 1 min pe meplodikég daxkomég tov 10 sec. AxolovBel puyokévipnon oto
15000 g ywoo 15 min otovg 4°C kai GLAAOYR TOL VREPKEIUEVOL TOVL OmOTEAED TO
KUTTOPOTAOCUATIKO OUMPTUOL. TNV CUVEXELD QUECHS LETE, OKOAOVONGE TPOGOOPIGHOG
NG GUVOMKNG TOGOTNTOG TPOTEIVIG o€ Kdbe deiypa péom tov avidpactnpiov Bradford.
To Seiypata amobnkevoviar otovg -80°C péypt va ypnoworombovv yio, TepoItépm
avéivon.

Mo v perémn mg enidpaons TV EKYLAICUATOV GTO CUGTNUO TNG AVTIOEEWOMTIKNG
GULVOC TOV KLTTAP®Y, OTO KLTTOPOTANCUOTIKO OLOPNUE TOL OTOUOVAOONKE HE TNV
TOPATAVE OLOOIKAGI0 TPOGOIOPIGTNKAY SIAPOPOL OEIKTEG EKTIUNONG O0EEWOMTIKOV GTPEC.
[T avodluTikd TPocsdlopioTNKOV 1) CUVOAIKYT] OVTIOEEWMTIKY KOVOTNTA TOV KLTTAP®V
(total antioxidant capacity, TAC), n dpactikotra t™¢ katardong (CAT) kot ot
ovykevipooelg g avnypévng (GSH) kot g o&edopévng (GSSG) yAovtabeldovng.

Axoun mg 0eiktng vIEPOEEIdMONG TV MITOIWV TPOCIOPIGTNKE 1| GLYKEVIPWOGT TV
ovclOV oL avtidpovv ue to BeloPapPrrovpikd o&v (Thiobarbituric reactive substances,
TBARS). O mpocdopiopdg tov mopamive SelkTn TPpoyHaToTomOnke 6e atdpnuo TOV
KUTTOPOV Yopig o avtd va €xet mponynbetl emidpaon oe avtd pe vmepnyovs. Ilo
OVOADTIKA HETO TNV CLAAOYN KOl TNV TAVCT T®V KLTTAPp®V pHe pLOMOTIKO OldAvua
epwoceopikdv PBS (0,01 M pe pH 7,4), énog meptypdenKe Topamdve, To KOTTOPO oAl
enavoiwpovvtar og 1,5 mL PBS (0,01 M pe pH 7,4). To xuttopikd ovtd oidprnpao,
YPNOOTOONKE Y10 TOV TPOGOIOPICUO TNG GLUVOMKNG TOGOTNTOG TPOTEIVNG HEG® TOV
avtwpaotpiov Bradford koi 1o mpocdiopiopd towv TBARS. Opowo ta delypoto ovtd

anodnkevovtal otovg -80°C uéypt va, xpnoionotndoiy yio Tepattépm avaivon.

9.4. IlocoTIKOS POGALOPIGUOS THS KVTTAPOTOSIKHG OPAGHS TWY EKYVACUATOV
H xvttapotoicomta tov eetalopevov detypdtov ekepiletol og T0 mTOG00Td
peioong tov aptBpov TV POCIH®OV KLTTEP®V TOL TOPOUEVOLV CTNV EMLPAVELD TNG
QAAOKAG KOAAMEPYELOG OE GUYKPLON HE TOV apwvnTikd pdptopa. To mocootd pelmwong Tov
aplOHO TOV KLTTAP®V VTOAOYIGTNKE LLE TOV TOPAKAT® TOTO:
% wvttapoto&ikdétnta = [(N° - N%)/ N°]x100
N°%: ApOpdc Tov ooV KuTTdpnv Tov apvntikod udptupo (uovo Hep2).

N%: Ap1Ouog tov Proctumy kuttdpmv Tov detypoatog (Hep2 kot exydioua).
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9.5. Ipocoiopiouos tHs EMOPAGHS TWV EKYVAIGUATOV O6TO GUGTHUA THG
aVTIOEEIOWTIKHG duvvag TV KoTTdpoy Hep2

H exrtipnon g enidpaong tov eKYVAMOUATOV GTO GUCTNUO TNG OVTIOEELOWMTIKNG
GpLVOGC TOV KUTTAP®V TPOoIopioTKe HECH OSIKT®V ekTipumnong o&ewdmtikov otpes. [To
AVOADTIKG TTpocdlopiotnKe 1 GuVOAKT avtio&eldwtikn ikavomta (TAC) tov Kuttdpov, 1
dpaoctikotnra ¢ CAT kot ot suykevripooel g GSH kot g GSSG. Axoun g deiktng
VIEPOEEIdMONG TV MOV TPOGIOPIGTNKE 1| GLYKEVIPMGN TWV OLGLOY OV AVTIOPOVV
e 1o OetoPapPrrovpicd o&H (TBARS). Ot deikteg TpocdlopioTnKay Kot GTIG TPELS YPOVIKEG
enwaoelg (2, 12 xou 24 h) tov kuttdpov pe ta ekyviiopata. o kabe ypovikn endoon
VINPYOV Kol Ol ovtioToryol apvnrtikol paptupes. H olhykpion tov TGOV TV OEIKTOV
VTOAOYIOTNKE E TO TAPUKAT® TOTO.

% dapopd = [(Ao-As)/Ao]

Ap: Méon tyun tov deiktn Tov Kabe popd apvnTikoD pdptTupa KO ¥POVIKNC ETDOCNC.
As: Méon tun tov dgiktn tov dsiypatoc (cvykévipmon ekyvAiopatoc) kdbe ypovikng

EMMOOOTC.

10. Enidpaon ekxOAOpAT®V OTO OOOTHPHA  AVTOSEWOWTIKNG  dpovvag

(PUOLONOYIK®V avOpOIIVEOV HOVOKDTTAP®V HEPLPEPIKOD AIPATOG

YakdlAvridpacripio

To Opentikd vVAKO avamtuéng tov avBpomiveov povokvttdpov RPMI-1640 ftov
gumiovtiopévo pe L-ylovtapivny, o opdc euppvov pooyov (FBS) kot 1o didAvua
ewcpopikdv PBS (1x) pH 7,4 amoxtiOnkav amd v etapio. Gibco/Invitrogen (Paisley,
Scotland, UK). To d&wéivpe  Ficoll  timov 400 (90%  H,0), 1tov
avtifrotikov/avtipvkntiokov (100x), Tov tert-Butyl hydroperoxide (70% wi/v) (t-BOOH),
™mg ypwotikng trypan blue (0,4%) kot to didhivpo poceopikdv PBS 0,01 M aroktOnkav
a6 v etatpio Sigma-Aldrich (St. Louis, MO, USA).

10.1. Amouovwon kar kalliEpysia TV avOpOTIVOY HOVOKVTTAPOY TEPIPEPIKOD ALUATOS

Ta povoxvtrapa mepipepikon aipatog (Peripheral blood mononuclear cells, PBMCs)
OTTOLOVAOVOVTOL OO OMKO TEPIPEPIKO OO TOV GUVAAEYETOL GE MTOPWIGUEVT] GUPLYYO.
Amopovavovtal pe n ypnomn tov daymplotikod pécov Ficoll, mpooBétovtag ion mocodTnTal
aiporog pe avtr tov Ficoll. TTo avaivtikd 10 mL nropwicpévov aipatog mpootifevtal

npooekTikd Tave og 10 mL Ficoll. £t ovvéyeia to aipo puyokevtpeitan ota 400 g ya 20
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min otovg 20°C. H guyokévipnon yivetar xmpic ppévo Kot ympig emTdyvven yia vo. yivel o
dayoplopuds TV HOVOKLTTAp®V Ywpic vo vrapyer avauén pe to Ficoll to omoio givan
KLTTOPOTOEKS Yo TO KOTTAPO TOL aipatog. To nuilevko oTpdUO AVALESO GTO TAAGLLO KOt
10 oTpOUA TV gpLOpokLTTAp®V Kat Tov Ficoll amotelel To oTpdUO TOV HOVOKVTTAP®OV
Tov aipatog (Aepeokvttapa, povorvpnva, Opopupokittapa) (Ewodva 33). To otpdua tov
KUTTAP®V GLAAEYETOL TPOGEKTIKA HE cUptyya Kol mpootifetal oe 10 mL Opentikod pécov
RPMI-1640. Ta xottapa Eemiévoviar 6000 QopES pe To Bpemtikd PEGO LE PLYOKEVTIPNON|
ota 400 g ywo 20 min otovg 20°C o kavovikd @pévo kar emtdyvvon. To inua tov
KUTTOpOV HeTh TIg mAvoelg emavowmpeitor oe 20 mL Operntikov pécov RPMI-1640
eumlovtiopévo pe L-ylovtauivn, 1% didAvpo aviirotikedv/aviyokntiakodv kor 10% opd
FBS. Ta kottapo kodlhepyovviat yuo. 24 h og enwaoctikd KAipavo otovg 37°C mpwv v

TPOYLLOTOTOIN G TOV TEWPAUATOV.

— Ili.dopa
01Kk6 aipa
—— PBMCs
Ficoll
Ficoll
EpvBpoxitTropa

Ewova 33: Zymuotikny avoropdotost Tov Stoyopiopod Tov oTpdpotoc tov PBMCs petd
TNV QVYOKEVTPTON OAKOD TEPLPEPIKOD aipatog pe to Ficoll.

10.2. Meiétn ™S KOTTAPOTOEIKHS OPAcHS PUTIKOVY EKyvilcudTwy 6t PBMCs

IMa v extipnon ¢ kuTTapotodikng dpaons PLTIKAOV exyvAopdtov oto PBMCs,
TO, KOTTOPO HETE TNV amopuoOveon Kot TNV 24-wpn enmaoct] tovg o 20 ML Opentikd LAIKO
RPMI-1640 gumlovticpévo pe L-ylovtapivy, 1% didivpo ovtiBlotik®v/avTipuknTiokoy
kot 10% op6 FBS otovg 37°C, petpovvral pe v ypnon kuttopouetpov tomov Neubauer
(Hausser Scientific, USA). T ™V 7paypotonoinon Tov TEWPOUATOV To KOTTOPO
tonobetodvion og 24-0écewv TAdKkeG avamTuéng Kuttdpov ¢ etaupiag Corning (Sigma-
Aldrich, St. Louis, USA).

ApOpde 2x10° kvttapav PBMCs (2 mL) mpootifevron otig Béoeig g 24-08cemv
mAakag o Opentikd vAikd RPMI-1640 gumiovtiopuévo pe L-ylovtapivn, 1% didivpa
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avtifotikov/avtipokntiokov kot 0% opd FBS. v ovvéyeia mpootiBevion ta
ekyvMopata (20 pl) otig e€etaloueveg ovykevipooelg (2, 5, 10, 50, 100, 200, 400 kou 800
ug/mL) ko ta kotrapa enwalovrar yio 4 h. Xta delypata mov aroteAovsay T0 HapTupa
npootifetar povo to Opemtikd vAkd amovcioa opov FBS. Oleg ov dokég twv
EKYVACUATOV  TTPOyUOTOTOlOOVIOL o€ Opentikd vAKO amovcsio. opov FBS vy va
amo@evyfel M aAAnAenidopacn TV GLOTATIKOV Tov 0pov FBS pe 1o exyvAiopato kot
EMNPEOCTOVV T amoTeAéopata. AKOUN, To ONADUOTO TOV EKYVAGUATOV TPV amd TNV
TPOCHNKN TOVS, AMOCTEPMOVOVTAL LETA 0md TEPAGHO e TV PonBeia cVptyyag and eidtpo
pue owpetpo mopwv 0,2 um. Metd v enmooacon okolovbel pétpnon tov PlOcumv
KLTTApwV mov €yovv peivel oty mAdka, o kKuttapduetpo tomov Neubauer votepa amd
YPOON TOV KLTTApwV pe ™V xpwotikn trypan blue (0,1% ce didAvpa epoceopikov PBS
0,1 M, pH 7,4). O mpocdioptopdg G KLTTAPOTOEIKNG EMOPAUOTG TOV EKYVAICUATOV GTO
KOTTOpO KT ONKe pe Baon tov aplfud Tov POCIUOV KUTTAP®VY, LETA TNV EXTMOCT] LE TO
eKyvMopato oe cOykplon pe Tov aptBpd Tovg otic BEcELS TG TAGKOS TOL OTOTEAOVCAY TO
pnaptopa. H opdon xdabe ocvykévipoong ekyvAiopatog e&etalodtav €15 TPUTAOLV GE

TOVAGYLOTOV OVO TEPAUOTIKEG OLOOIKAGIES.

10.3. Iocotikég mpocolopiouss THS KOTTAPOTOSIKIS OPAGIS TV EKYVAIGUATOY
H xvttapotofuwcomta tov eetalodpevov dstypdtov ekepidletol ®g T0 mTOG06Td
peimong tov aptBpov TV PIOCIUOV KLTTAPOV TOV TOPAUEVOVY UETH TNV ETMOCT LE T
eKyLVMopaTo 6e GUYKPION HE TOV 0pvNTIKO paptupa. To mocootd peimong tov aptfuov
TOV KLTTAP®V VTOAOYIGTNKE LE TOV TOPAKAT® TOTO:
% kvttapotofikotnro = [(N° - N%)/ N°]x100
N°: Ap1Opdg tov Bdoiumv KuTtdpov Tov apyntikod paptopo (uovo PBMCs).

N%: ApOudc tov prociuony kuttdpov tov deiypatog (PBMCs kot sxydhiopa).

10.4. Meiéty t™HS OpAoNS PUTIKOV EKYVAIGUATOV GTO GUGTHUO THS AVTIOEEIOWTIKNG
auvvag twv PBMCs ueta ano tqv eraywyn oéetdwtinot otpeg

Mo mv extipgnon g emidpaong TOV QLTIKOV EKYLAICUATOV GTO GUGTNUO TNG
avto&edoTikng auovvag tov PBMCs mopovcio kot amovsio 0&gdwtikod mTapdyovia, o
KOTTOPO HETE TNV amopoveon Kot v 24-opn endacn tovg o 20 ML Bpentikd pécov
RPMI-1640 gumlovticpévo pe L-ylovtapivy, 1% didivpo ovtiBlotik®v/ovTipuknTiokoy
kot 10% opd FBS otovg 37°C, perpovvior pe tnv ¥pnomn Tov KLTTAPOUETPOL TLTOV

Neubauer. T'a v mpaypatomoinon TV TEWPOUATOV T0, KOTTOPO ToTofeToVVTOL OF 24-

115

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



Bécemv mAdkeg avamtuéng kuttapov g etoupiog Corning (Sigma-Aldrich, St. Louis,
USA). Tw v eroyoyn tov ofedwtikod otpeg ota KOTTApo, ypnolomombnke o

o&ewmtikdg mapdyovrog t-BOOH.

10.4.1. Myyavicuog dpdons tov oerowtikov mapdyovra t-BOOH

O ofewvotikoc mapayoviag t-BOOH eivor éva  opyovikd  vdpomepoleidio.
Xpnotponoteitoar cuVNO®G WG TOEIKOS TAPAYOVTOS GE NITATIKA KOTTAPO V1oL TNV LEAETN TV
UNYOVIGU®V TG Opdong erevfépav pillav ota kuttopa (Sies and Summer, 1975; Alia et
al., 2005). O kvplog unyaviouds dpdong tov t-BOOH mov €xel mpotabei mapovoialetan
otV Ewova 34. 'Exet mapatnpnbel 611 0 oedwtikdg mapdyovtog t-BOOH o&eddvel v
GSH, pecw tg 6pdong g GPX kot oonyet otnv avénon g cvykévipwong mg GSSG
(Sies and Summer, 1975; Martin et al., 2000; Lima et al., 2006). Axoun aAAniemidpd pe
vto o Fe?* odnydvtoc oto oynuatiopd tev piév tBO” (Martin et al., 2000; Hix et al.,
2000). Toco ot mopayoueves pilec tBO™  (tert-butyl-hydroperoxyl) o6co ko 1
aAnAenidpacn tov t-BOOH pe v GSH, éyovv cuvoebel pe ™ Amdwn vrepoeidmwon
(Alia et al., 2005; Lima et al., 2006) kot tqv mpoéxinon Prapodv oto DNA (Ewova 34)
(Martin et al., 2000; Latour et al., 1995).

iBOOH tBOH

/ \ O&e1dwtiko otpeg

Aumdikr) vnepoeidwon  BAaeg oto DNA

Ewova 34: Zynuatiky] ovomapdotocsn Tov  pnyovicpol dpdong Ttov  0&edmTikol
napdyovto t-BOOH.

10.4.2. Extiunen tns 0pacis Tmv EKYVAGUATOV

IMa v extipnon g 0pAaong TOV EKYLAICUATOV 6TO. KOTTOPO, OTAV aVTE Bpickovion
wd MV emidpacn ofewdwtikod mapdyovra, apude 8x10° kuttapov PBMCs (2 mL)
npootifevtar otig 0éceig g mAdkog 24-6écewv oe Opentikd vikd RPMI-1640
eumlovtiopévo pe L-yhlovtapivn, 1% didAvpa avtilotik@v/ovTipuknTiokoy Kot arovcio

opov FBS. Tw v mopatipnon g Opaong T®v eKYLAICUATOV emA&xOnKav un

116

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



KUTTOPOTOEIKES Yo T PBMCS cuykevipdoelg 0nwe mpocdlopionke amd TV Topamive
mepopatikn  owdkacioa. Ia v emayoyn ofedoOTIKOL OTpEg  OTOL  KVTTAP
y¥pNoLoTomOnke 0 0EedTIKOG Tapdyovtag t-BOOH.

Mo avolvtikd petd v mpocHnkn TV KLTTAp®V oTNV TAGKA, oKolovBel 1
npocOnkn tov exyviiopatov (20 pL) otic e€etaldueveg ovykevipooeig (5, 10 ug/mL xon
400, 800 pg/mL) kot tov o&sdwtikov mopayovta, t-BOOH 80 uM (20 pL). To kdttapa
enwalovtor yio 2 h o Opentikd vikdo RPMI-1640 anovsia opov FBS. Ta deiypata mov
TEPLEXOVY T KVTTAPO, HOVA TOVG OTO OPEMTIKO VAIKO OOTEAOVV TOV apVNTIKO UApTLPO,
EVD TO. SELYHOTO TTOL TEPEXOLY T KOTTOPO Kot ToV 0&edmtikd mapdyovta (80 uM t-
BOOH) anotelobv 10 BeTikd paptupa. AkOun ta KOTTOPO ETOACTNKOY UOVO TOPOLGio
TV €EeTAlOUEVOV GUYKEVIPOGEMV TMOV EKYLMOUATOV KOl OTOLGI0 TOL 0EEWDMTIKOD
napdyovta. AkOun, ta SOADHOTO TOV EKYLAMOUATOV TPV omd TNV TPOcHnKn Tovg,
OTOGTEPMOVOVTOL PETA amd mEépacua pe v Pondeia cvpryyos amd GIATpo pe SIAUETPO
mopov 0,2 um. H dpdon kdbe cuykévipmone ekyvAiopatog eEetaloToy €1¢ TPUTAOVY GE
TOVAGYLOTOV OVO OVEEAPTNTEG TEPAUATIKES OLUOKOGIES.

Metd v enmoon To KOTTOPO GULAAEYOVTOL omd TNV TAAKO Kol oKoAovOel
euyokévipnon toug ota 3000 g yia 5 min otovg 4°C. To VIEPKEIUEVO ATOUOKPVVETOL Kol
ilnua Tov Kuttdpmv cuAAiéyetal. AkoAovBel mAbon tev Kuttapwv pe 1 mL pvOuistikon
daavpatog eoceopikmv (0,01 M, pH 7,4) mov Ppioketar og Oeppokpocio dopatiov kot
evyokévipnon ota 3000 g yio 5 min otovg 4°C. To ilnua T@V KVTTAPOV UETE TIC TAVOELS
emavaimpeitar o€ 1 mL pvOuiotikov dtodvpatoc poopopikmv PBS (0,01 M pe pH 7,4). Ta
KOTTOpa dappnyvdoviol UeTd omd emidpacn o€ vmepove yo. 1 min pe meplodikég
droxonég Twv 10 sec. AkolovBel guyokévrpnon ota 15000 g yio 15 min otoug 4°C ko
GLALOYY| TOL VIEPKEILEVOL TTOV OMOTEAEL TO KVTTAPOTAAGUATIKO OLDPTLOL. XTI GLVEXELD
apécmg Petd, axolovOnce mTPocdlopIoUOS TG GUVOAIKNG TOGOTNTAG TPMOTEIVIG o€ KAOE
detypo péom tov avtidpaoctnpiov Bradford. Ta deiypata arodnkevovrar otovg -80°C péypt
va xPNSoTom oV Yo TEPAITEP® OVAALGT.

Mo v perémn g Opaons TV EKYLAICUATOV GTO GUGTNUA AVTIOEEWOMTIKNG AULVAG
TV KOTTapov otav Bpiokoviar vd v enidpocn Kot pn o&edmTikoy mapdyovia, 6To
KUTTOPOTAOCUOTIKO  OUOPNUO  TOV  omopovadnke pe v mopomdve  dtodkocio
npocdlopiotnkay 1 ovvolkn avtioéedotikn wkavomta (TAC) tov kuttdpomv kal ot
ovykevipooelg s GSH kat g GSSG.

H ovykévipoon tov ofedmtikod mopdyovta mov emdéybnke (80 puM) dev ftav

KLTTAPOTOEIKN Y10 TO Ypovikd dtdotnua g endacns (2h) motdco npokarodoe exoy®yn
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ToL 0&eWWTIKOV oTpeg oto. kVuTTapo. [lo ovykekpiuéva petd omd Ookiun Opopwv
ovykevipooenv t-BOOH, 2 h enwaong tov kuttdpov pe 80 uM t-BOOH odnyncav oe
netmon tov cvykevipoocewv e GSH kot avénon g GSSG avtictoyyo oe cOykpion pe
OV opvnTikd paptopa. Axoun, o Adyog GSH/GSSG peidvetoar kot 1 TAC av&averan

VTOOEIKVIOVTOG TV ETAYMYT TOL 0EEIOMTIKOV GTPES GTO KOTTOPA.

10.5. IHocotikos mPoGOI0PIGUOS THS EMIOPAGHS TWV EKYVAIGUATOYV GTO GUGTHUA THS
avtioéeromtikijs auvvag twv PBMCs ueta amo tnyv eraywyn oéeidwtinov 6tpes

Mo v extipnon ¢ emidpoons TOV  EKYLAICUATOV GTO GUOTNUO  TNG
OAVTIOEEIOMTIKNG GAULVOG TV KVTTAP®OV, TAPOVGIo Kol Omovcio 0EEWMTIKOD TapdyovTd,
TPOGAOpioTKAV 1| GUVOMKT avTlo&edmTikn Kovomto tov kuttdpov (TAC), kot ot
ovykevipooelg g GSH kot g GSSG kabdc kar o Adyog GSH/GSSG. H obdykpion tov
JEIKTM®V petd omd 2 h emdoong pe o ekyVAMopaTo amrovoio Tov 0&EWB®TIKOD TopayovTa
éywve pe Paon tov apvntikd paptopa (ovo PBMCs), eved mapovsios Tov 0EEBOTIKOD
nopayovto pe to Oetikd paprupa (PBMCs kot t-BOOH). H obykpion tov Tiuodv tov
JEIKTMOV VIOAOYIGTNKE LE TO TOPAKAT® TVTO.

% dapopd = [(Ao-As)/Ao]

Ag: Méon Ty tov dgiktn Tov KdBe popd apynTikod pdptopa 1 OeTikod papTvpa avdroyo
Le Tov 0&eMTIKO TOPAyOVTaL.
As: Méon i tov dgiktn tov delypotog (GLYKEVTIP®ON EKYLAICUATOS) TOPOLGio M

amovcio TOL 0EEWMTIKO TOPdyovTO.

10.6. Meiétny ™S OpAoHS TV EKYVAIGUATOV GTHY EMAYOUEVY] KOTTAPOTOEIKOTHTO TOV
ole1dwtiov wapayovra t-BOOH ora PBMCs

Mo ™ perém g TPocTaTELTIKNG OPAoNG TOV EKYVAICUAT®OV GTNV EXAYOUEVN O
tov ofewdmtikd mapdyovia t-BOOH kvttapoto&ikdmra, Tpoyuatomoonke apyikd
KOUTOAY KUTTAPOTOEIKOTNTOS SApopwV cvuyKevipwcewv tov t-BOOH. Il avalvtikd,
petd v amopdvoon kor ) pétpnon twv PBMCs, 2x10° KotTopo (2 mL) mpootiBevtat
ot1g Béoeig g mAdkag 24-0écewv og Bpenticd vAkd RPMI-1640 gumlovticpévo pe L-
yhovtapivy, 1% ddAvpe aviilotikdv/aviipokntiok®v kot amovoic. opov FBS. Ta
KOttapa enmaloviat yia 2 h pe doapopetikég ocvuykevipmoelg t-BOOH (80, 100, 200, 400,
800 xar 1000 puM). Ot Béoelg mov meptEyovv povo kHTTOPO amoterodv o pdaptupa. H
KUTTOPOTOEIKY] dpdon Twv cvykevipmoemv Tov t-BOOH mpocdiopiletar pe v pérpnon

TOV PIOCIUOV KUTTAP®V, LETE TNV EN®OOT, 6€ KuTTapdueTpo tomov Neubauer votepo amd
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YPMOON TOV KVTTApOV pe v ypwotikn trypan blue (0,1% ce dilvpa poceopikov PBS
0,1 M, pH 7,4). H dpdon xdbe ocvykévipwong oedmtikod mapdyovio eEetaldtay €1g
TPIAOVV GE TOLVAUYIGTOV dVO TEPAUATIKES OLOOIKOGIES.

[Mo ) ektipnon ¢ TPOoTATEVTIKNG dPAoNG TV EKYVAMGUATOV, OLOL0L [LE TOPATAVE,
2x10° kottapa enwaloviat yio 2 h pe ¢ idtec ovykevipohoelc t-BOOH kat pe mopovsio
tov e€etaldpevov cuyKevIpOoemv TV ekyvitopdtov (5, 10 ng/mL kot 400, 800 ug/mL).
O1 B¢oe1c mov TEPIEXOVY HOVO KOTTAPA OTOTEAOVV TO HAPTLPO Kot Ot BEGELS OV TTEPLEYOVY
TIG GLYKEVIPOOELS Tov 0&gdmTikoy mapdyovta (80, 100, 200, 400, 800 war 1000 pM)
amoteAohV Tovg BeTikovg yia Kdbe cuykévipwon paptupes. H mpoostatevtikny dpdon tov
eKyvMoudTomv Tpocsdlopiletor pe Tov aplud Twv PIOCIH®Y KVTTAP®Y TOL VITAPYOLY CTNV
TAGKO PETA TNV EMDOOT, GE GUYKPLON HE TOL kéOe @opd Betikovg pdptupes. Opowa M
pétpnon tov PUOCILOV KLTTAP®V YIVETOL VOTEPA OO YPAOCT TOV KLTTAPOV HE TNV
ypwotikn trypan blue. H dpdon tg kdBe cvykévipmong ekyviicpotog eéetalotay €ig

TPUTAOVV GE TOLANYIGTOV OV0 aVeEAPTNTES TEIPAUATIKES OLUOIKOGIEC.

10.7. IocoTiKOS TPOGOIOPIGUOS THS ETIOPOAGHS TWV EKYVAIGUATWV GTHV ETXAYOUEVH
KOTTOPOTOSIKOTNTA TOV 0éeldwTiKoY mapdyovta t-BOOH ara PBMCs

H enidpaon tov exyoMopdtov omv kuttapotollkn EmiOPAocT] OLOPOPETIKMOV
OLYKEVIPOCEMV OEEOMTIKOD TTaPAyovTo eKQPPALETAL MG TO TOGOOTO Uei®ONG Tov 0plfov
TOV POGIHOV KUTTAP®V TOL TOPAUEVOVY LETH TNV EMMACT LE TOV 0EEOMTIKO TopdyovTa.
To mocooto peimwong tov aplfpod TV KLTTAP®V VTOAOYIGTNKE LE TOV TOAPAKAT® TOTO:

% =[(N°-N°)/ N°]x100

N°: ApiOudc Tov Pudcipuov Kuttdpmv tov ke gopd Betikod pdptupa (PBMCs kou 80,
100, 200, 400, 800 1; 1000 uM t-BOOH ).
N%: ApOudc tov prociumv kuttdpov tov deiypatog (PBMCs, ekyvioua kat t-BOOH).
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11. IIpood10p1lop0g OLVOAIKIG HMOCOTNTAG MPWTIEIVIG KAl OEIKTOV EKTIPNONG

oS0 ®TIKOD OTPEG

Xnuika avTidpactipia yia Tovs IEIKTES EKTIUNGIS 0CEIOWTIKOD OTPES

Ta ynmukd avtdpaompla  5,5'81-0e10-2-vitpoPfevioikd  o&y  (5,5'-dithiobis(2-
nitrobenzoic acid), DTNB), 1,1-dipawvvA-2-mikpvdpaliro (1,1-diphenyl-2-picrylhydrazyl,
DPPH), 2-0sto0papprrovpcd o&o (2-thiobarbituric acid, TBA), NADPH, avaywoydon tng
yhovtaBeovng amd Copoudknrta (glutathione reductase, GR), n o&edouévn popen g
yhovtaBeovne (GSSG), 2-pwvvi-mupidivn (2-vinyl-pyridine) kot to  avtidpootiiplo
Bradford amoxthfnkav amd tyv etapio Sigma-Aldrich (St. Louis, MO, USA). To
Tpiyhopo&iko o&D (trichloracetic acid, TCA) kot to didhvpa H20; (30% w/v) amoktiOnkov
amo6 v etaipio Merck (Darmstadt, Germany).

11.1. Ilpocdiopicuos ovvoAKHG TOGOTNTAS TPWTEIVIS UEGH TOV aAVTIOPAGTHPIOV
Bradford

O mpoodopiopdg GLVOMKNG TOGHTNTOS TPMOTEIVIG TV JEYHATOV Eyve UECW
TPOTLTNG KOUTOANG TG TPOTEIVIG aAfovuivig péow tov avtidpoaotnpiov Bradford. To
avtdpactplo Bradford ypnowomoteitar cvyvd yio tov mocoTIKO TPOGIOPIGUO TNG
OLVOAKNG TocOTNTOG TpwTEivG. H nébodoc Pacileton otV aAANAETIOpaoT) TNG YPOOTIKNG
Coomassie Brilliant Blue G-250 tov avtidpactnpiov pe to OUvOEEN TOV TPOTEIVOV
00NYDOVTOG GTO GYNUOTICUO XPOUOYOVOL TPOTOVTOG LE UTAE XPOUO TO OTO10 £YEL OMTIKN
amoppdenomn oto 595 nm (Bradford, 1976).

Mo mv mpéTvan KapmOAN aABovpivig TPayUATOTOmONKOY SO0 IKES APOULDCELS
draAvpatog aABoopiving 10 mg/mL dote va mpokdyouvv dtodlvpota cvuykevipwoelg 50, 100,
200, 400, 800, 1000 kot 1400 pg/mL. I'a v kotookevn g TpdTLANG KapmbAng 20 ul
oA paTog aABovpivig pe TIC TOPATAvVE® GLYKEVTPMGELS TPootédnke oe 1 mL drodvpatog
avtiwpaoctpiov Bradford. Ta deiypata avakwvodvor amord kot enwdlovtat yo 15 min g
Oepuoxpacio dwpotiov péxpt va otabepomombel 1o ypopa. Axolovbel pétpnon g
OTTIKNG omoppdenong ata 595 nMm. Q¢ TveAd ypnoomoteiton dtdAvpa wov wepteyet 20 pl
H>0 ko 1 mL dwoddpatog avridpactnpiov Bradford. Ot cvykevipdoeig adfovpivng 50-
1400 avtioTot 00V GTO YPOLUIKO TUNHA THG KOUTOANG.

Me Baon T1g TWES TG OTTIKNG amoppdenons ota. 595 NM mov avTIGTO0VGAV GTIC
OLYKEVIPMOEL, NG oAPovpivng kotaokevdomnke m  mwpodTLmn  KopmoAn. [o tov

TPOCIOPIGUO TNG GLVOAIKNG TOcOTNTOS TPMTEIVIG TV dstypdtov 20 ub mpootiBevton
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Kabe @opd ce 1 mL daiduatog avridpactnpiov Bradford. Akolovbei aviiotoiynon g

TIUNG OTLTIKNG OTOPPOPNONG LLE TNV GVYKEVTIPWOT oABovpivng amd TV TPOTLTN KOUTOAN).

11.2. Hpocdropioudgs tns covolikns avriolerdwtikis ikavoryrag (TAC)

O mpocdlopiopds ¢ cvvolkng avtio&edmtikng wavomrag (TAC) éywve pe Paon
v pébodo twv Jannaszewska kou Bartosz (Jannaszewska & Bartosz, 1984). H uébodog
Baciletal oty avtidpaomn ToV GLoTATIK®V ToV TTPog e&étaon detypotog pe v piCa 1,1-
Sipovor-2-ikpvivdpaldiio (DPPH'). Ztn ovykekpipévn mepintoon Pacifetor ommv
KOVOTNTO TOV CLOTUTIKAOV KUTTOPOTANGHLOTIKOD dl®pNUATOS Vo eEovdeTepdvouy v pila
DPPH’ kot vo. pHetdvouy TV T TG OTTIKNAG anoppoenong ota 517 nm.

[Two avaivtikd n avtidpaon tpaypatonoleital e 0yko 1 mL otov omoio mepiéyovan
50 pL wvtropomiacuatikov owwpiuatog 450 pb 10 mM  pvBuioticod dredvdpatog
POGPOPIKOV kariov, vatpiov (pH 7,4) kou 500 pL dwddpatog 0,1 mM piCag DPPH' (50
UM tedikn ovykévipmon pilac). Ta delypota mov mepiéyovv pwovo tn pila 610 pLOOTIKO
ddAvpa ooeopikdv Koiiov, vorpiov (pH 7,4) amotelodv 1o paptupo. Q¢ Oetikdg
naptupag avioEEMTIKNG Opdong amoteAobv ta delypoata mov mepiéyovv 50 uM
ackopPikov 0&€oc, pLOUOTIKS S1dAvUa POOEOPIK®OVY Kadiov, vatpiov (pH 7,4) ka1 500 pL
Srodopatog 0,1 mM pilag DPPH'. Ta Seiypata avadevovrat kot enmaovtot yio. 60 min oe
Bepuokpacio dmpatiov 6to okotdadl. Akorlovdel puyokévrpnon twv detypdtov ota 20000
g yio 3 min Kot péTpnon g omTIknG omoppdenong ota 517 nm. O undeviopuodg tov
QOGLOTOPMTOUETPOV YiveTon e aépa. Kabe detypa eEetdletan €1g TpurAovv.

H olikiy ovtioeldotiky tkavotnta ekppdletor o¢ ta umoL ¢ piag DPPH™ mov
avayeton og 1,1-d1pavor-2-mikpvivdpalivy (DPPH-H) oo ta avtio&edmtikd cvototikd
TOV KLTTOPOTAAGLOTIKOD OLOPUATOS avé Mg g mpwTeivng Tov detypatoc. H pérpnon
arortet >10pg omdivtn mocdtMTa MPwTEIVNG oto mpog e&étacm Osiypo. H oAwm
avTIOEEWMTIKN KavoTnTO VToAoYileTon pe Bdomn Tov mopaKat® THTO:

TAC (umoL DPPH'/ mg npoteivng) = [((Ao — As)/Ag) X 0,05 x 20]/C;

Aop: Méom tiun| ™ onTIKNG amoppdPNGNG TOV UAPTLPA.

As: Méom Ty ¢ OTTIKNG amoppoO@Nong Tov SelyHatog (KUTTOPOTAUGHOTIKO OdPLL).
Twn 0,05: H cvykévipoon umol /ml piCag DPPH™ 6tnv avtidpaon.

Tym 20: O cvvtekeotg apainong Tov a@PHATOS (Vg avispaond ML at@pripatog [1000
uL /20 pL]).

Cs: H ovykévipoon mg/mL g nmpwteiviig mTov tpocdiopictnke HEGH TOV avTIdPAcTHPioL

Bradford.
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H ) m¢ amoppdenong tov Serypudtov mov teptéyovy 10 aokopPikd o&d (0eTikdc
uaptopag) Oo Tpémetl vo givat YounAdTEPT Kot o TNV TIUN TV OEIYUATOV OAAG Kot TOL
paptopa. H 1y g amoppoéenong tov detypudtov B npénet vo Ppicketal avauecsa otig

TIWEG TOL papTupa (N peyaddtepn Tiun) Kot tov Oetikov paptopa (1 kpodTEPT TIUN).

11.3. Ilpocdropicuos tns opactikotytas tns CAT

O mpoodiopiopdg g dpactikdtrag s CAT ota detypata €ywve pe Phon v
uébodo tov Aebi (Aebi, 1984). H CAT eivaw 1o évlupo mov KoToAvEL T S10OTOCT TOL
vrepoeldiov tov vopoyovov (H20,) oe vepd xar o&vydvo (Halliwell, 2005). To H,0;
aroppopd oto 240 nm. Ilapovosia CAT oto deiypo 10 HO2 petatpémetal o vepd kai
0&uyYOVo e OMOTEAEGLOL VO LEUDVETOL 1] T TNG OTTIKNG amoppdenong ota 240 nm.

[T avoivtikd n avtidpaon mpaypatonoeital oe 0yko 3 ML 6to omoio mepiEyovton
150 pL xvtrapomiacupatikov owwpruatog 2845 ub 67 mM puBuiotikod StoAdpTOg
POcPopk®V kariov, vatpiov (pH 7,4). Ta deiypata enmalovror yio 10 min otovg 37°C.
[Tévte pL amd didopa H202 30% w/v mpoctifevron ota deiypata kot apécwmg petpdtor
uetafoin g omtikny amoppoéenon ota 240 nm (UV) yw 1,5 min. H dpactikétnta tov
evlOpov @aivetor ™ peimon TG apyIKNG OTTIKNG OmoppOPNoNS TOL £XOVV T OElyOTOL
apéowg petd v mpocstnkn tov HyOz. O pundeviopdg Tov pucHATOPMTOUETPOV YIVETOL [E
aépa. Kabe oetypa e€etdleton 1 tputhovv. H petafoin g aroppoéenong Ppioketar 6to
YPOUUKO Koppdtt g avtiopaong e CAT pe to vroctpopa (H202). H dpactuicodtnta g
KaToAdong vroAoyiletat pe PAor ToV GUVTEAEGTN LOPLOIKNG 0moppopnTKOTHTOG ToVv H0:.

Ta amoteléopata ekppdlovtal og to Unit (umol/min) tg CAT tov deiyuatog ava
Mg g tpwteivng tov detypatog. H pétpnon arortet >30pug andivtn mocdmta TpoTeivng
010 pog e&€taom detypa. Ot vroroyiopol yivovion pe Baon tov mopakdto TOmo:

U CAT/ mg npoteivng = [(AAseiyuaro/Min/40) X 20 x 1000]/Cs

AAseiporod/min: H péon typn g petaforng g omoppodenong ova min.
e240H20, (M 'em™): 40 eivan 0 cuvteheotiic poproxmc amdoBeonc tov Ho0,.
Tym 20: O cvvtekeotg apainong tov a@PAHATos (Ve avispaond ML at@pripatog [3000
uL /150 plL]).
Ty 1000: T'a v petatponn mol/L oe umol/mL.
Cs: H ovykévtpwon mg/mL g npwteivig mov TpocdlopicTnKe HECH TOV AVTIOPUGTNPIOn
Bradford.
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11.4. Ilpocdropicuds tns ovyxévrpwons tng GSH

O mpocdlopopnog e ovykévipwonsg s GSH ota detypata KuttopomAacuaTikoh
awpnpotog €ywve pe Paon mv pébodo tov Tietze (Tieze, 1969). O mpocdioplopdg ™G
ovykévipoong ¢ GSH Poociletar oty o&eidwon g GSH mov Ppioketon ot0
KUTTOPOTAACUATIKO oudpno awd 1o 5,5 81-0€10-2-vitpoPfevioiko o&H (DTNB). H GSH tov
detypotog avtopd pe 1o DTNB mapdyovrag GSSG kot 2-vitpo-5-Ogiofevioixd o&H pe
Baon v mopokdtom aviidpacn (Ewove 35), to omoio givar £yypopo mpoidv mov €xet
onTikn amoppdenon ota 412 nm.

[T avoivtikd yoo Tov TPoodoptopd g ovykévipmons g GSH ota delypata n
avtiopaon mpaypatonmoleitar o€ 0yko 1 mL otov omoio mepi€éyovron 520 ub 67 mM
PLOOTIKOD  SADHATOS  POoPOPIKOY  KoAiov, vatpiov (pH 8), 150 L
KuttopomAacpatikov awwpnpatog kot 330 pL SwAvpoatog DTNB 1 mM. Ta deiypota
avadevovrol katl enmaloviol o Bepuokpocio dmpoTiov 6To oKoTadt Yo 45 min Kot otV
oLVEYELN aKOAOVOET pETPNON TG OTTTIKNG amoppOPnons ota 412 nm. Ta detypata ywpic To
KUTTOPOTAACUATIKO — OLOPMUO  OTOTEAOVCAV TO TLUPAO KOl O  UNdeViopdg  Tov

QOCUATOPMTOUETPOL YiveTor pe aépa. Kdabe deiypa eEetaletan e1¢ tpurhodv.

2G5H
HDO'::O’S“ COoH \
0N

DTHE AN YT TR T

wrovred v

HOO 8- /
R,l:)’ e
2
M

2virpo-S-Bewofeviotnd ol

Ewova 35: O&eidwon g GSH oe GSSG pe tavtdypovn petatponr] tov DTNB og 2-
vitpo-5-0e10PBevioikd 0&p.

H ovykévipoon g avnyuévng yalovtafeldovng oto deiypa exppaletar g nmol tng
GSH ava mg mpoteivng tov detypatog. H pérpnon amoutel >30ug andivtn mocodtnta
TPOTEIVNG 6T0 TPOG eE€Taom detypa. Ot vroroyiopol yivovtot pe Béon tov TopaKate THTO:

nmoL GSH/ mg npwteivng = [((As — Ag)/13,6) x 6,6 x 1000]/Cs
A H péom tyun g onTikng amoppoenong Tov OetyLotog.
Ao: H péon tyun mg amoppdenong tov Tuerov.
eGSH (MM em™): 13,6 givan 0 cuvteheotig poplokig omdoBeong te GSH.
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Twyn 6,6: O cvvtereotng apaiwons Tov a@PHHATOS (Vg avispaond HL arwpipatog [1000
uL /150 plL]).

Twn 1000: T v petatponty mol/L oe umol/mL.

Cs: H ovykévtpwon mg/mL g npwteivig mov TpocdlopicTnke HECH TOV AVTIOPUGTNPIOL
Bradford.

11.5. Ilposdropicuos tns cvyxévrpwons ths GSSG

O mpoodopopdg g ovykévipoong g GSSG Pacileton oty 10w apyn
TPocdlopIopon ¢ ovykévipoong g GSH (Tieze 1969). O mpoodiopiopdg e GSSG
yivetal éupeca kot Paciletonr oty avaywyn ™ GSSG oe GSH pécm g avaymydong g
yhovtaBeovne (GR). H GSH o&eiddvetan amd to DTNB napdayovtag GSSG kot 2-vitpo-5-
Be10Bevioikd o0&V, To omoio givar Eyypwio TPoidV oL £xEL ONTIKY amoppodPnor ota 412 nm
(Ewova 35). Tmmv avtidpaon mpootifetar 10 StdAvpo g 2-Brvor-mupldivng 1o omoio
eumodiler v o&eidwon g GSH oe GSSG ywpic va mapeumodilel v aviyvevon Kot Tov
1060TIKO pocdoptopd g GSSG. T'a v petatpont| g GSSG tov delypatog oe GSH
Kot v dnpovpyia tov ypopatog tpootifetor to NADPH. H avtidpaon eivon n e€ng:

2 GSH + NADP" — GSSG + NADPH

Mo avolvtikd, opywkd oe 50 pL kvrtapomiacpotikod owwpniuatog (pH 7,4)
npootifevtar 5 pbL aporwpévov 1/100 SwwAdpatog 2-Bvvr-mupdivig. Ta  delyporta
enwalovtal yw 2 h og Beppoxpacio dopatiov. H avtidpaon mpaypotonoteitoar og 6yko 1
ML oto omoio mepiéyovron 600 pb 143 mM puBuiotikod StoAOHATOS QOGPOPIKMY VATPion
(6,3 mM EDTA, pH 7,5), 100 pL éwoivpoatog 3 mM NADPH, 100 pL dwidpatog DTNB
10 mM, 189 pL H20 xon 10 pl kuttapomhacpatikod oiwpniiatog Tov £xel ETMACTEL e TO
2-vinyl-pyridine. Ta deiypoto erwdalovrat yio. 10 min o Beppokpacio dopatiov kot otny
ovvéyela mpootiBevtar 1 pL evlopov GR. Apéowg petd v mpocHnkn tovg evidpov
akoAovBel pétpnon g petafoAng g onTikng anoppoePnons ota 412 nm ya 3 min. Ta
delypoto ympig T0 KLTTUPOTANGHOTIKO OLDPTLO OTOTEAOVCAY TO TVPAO KOl O UNOEVIGUOG
TOV QOCUATOPMOTONETPOL Yivetar pe oépa. Kdébe delypo efetaleton e1g tpumiovv. O
TPOCIOPIGHOG TNG 0EEDWUEVTG YAouTaBEOVIG oTa detypoTa vtoloyileTat HEGH TPOTLITOV
detypatmv mov meptéyovv 75 pb dtahduatog o&edmpévng yaovtabedovng 10 pmol/L.

H ovykévipwon ¢ o&edmpéving yrovtabeidvne oto deiyua ekppaletor mg nmol tng
GSSG ava mg mpwteivng tov detypotoc. H pétpnon amattel >2-4pg ondivtn mocodtnta

TPpOTEIVNG oto mpog e&€taon  Osiypa. Qg deikmng  extipmong o&eldmTikoy  GTPES
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npocdlopiotnke Kot 0 Adyog GSH/GSSG. Ot vohoyicpoi yivoviot pe Baon Tov Topakdtm
TOTO!

nmoL GSSG/ mg npwteivne = {[((As - Ao) X 0,75)/(Ar-Ao)) x 100]/2}/C;
A H péon tyun g onTikng amoppdenons Tov detyoToc.
Ao: H péon tyun g amoppdenomng tov TueAo.
Azl H péon myun g amoppdenong tov TpoTtumon deiyUaToc.
Tyn 0,75: H ovykévipmon g o&edopévng yrovtabeidvng tov mpdtumov delypatog
umol/L (nmol/mL)
Ty 100: O cvvteleotig apainong Tov a®PHATOS (Vigarispaond ML ctmpripotog [1000
uL /10 pL]).
Ty 2: Qote va ocvvomoloyiotel M otoyewopetpia g avtidpaong ofeidmwong tng
avnypévng yrovtabeovng (2 GSH - 1 GSSG)
Cs: H ovykévtpwon mg/mL g npwteivig mov TpocdlopicTnKe HECH TOV AVTIOPUGTNPIOn
Bradford.

11.6. IIpocoropiouos tov dcikty Mmidikijs vmeposeiomons TBARS

Amo toug o cvvnBiopévoug deikteg extipnong g o&eldwong twv Mmdiov eivar 1
OVLYKEVIPOONG OVGLOV OV avTidpovv ue to BelofapPrrovpikd o0&y, TBARS (Keles et al.,
2001; Therond et al., 2000). O deiktng avtikatontpilel KVPiG TV UNAOVIKY SoASEHON
(MDA) mov amotelel 0 KOPLo TPoidy TG 0&eidmoNng TV Mmidimv, Kot £XEL TNV KavOTN T
va avtopd pe to BgtofapPirovpikd 0&L.

[T avoivtika yuo 400 pL wvttopikod owwpnpotog avaperyvoetor pe 500 pL
draavpatog 35% TCA kar 500 pL dwddpatog Tris-HCI (200 mM, pH 7,4). Ta deiyuata
enwalovtor yio 10 min og Ogppokpacio dopatiov. Etnv cvvéyewa mpootifevtor 1 mL
dadvpatog 2 M NaxSO4 kot 55 mM OgiofapPrrovpikod o&éog (TBA) xot ta deiypata
enmalovtar yio. 45 min otoug 95°C (oe vdatdlovtpo). Metd v endoon To deiypata
Kpu@vouv Yo 5 min g whyo kot akoiovbei mpocOnkn 1 mL dwivpatoc 70% (TCA).
Metd amd avadevon, 1 mL tov kabe delypatog guyokevipeitor ota 15000 g yi 3 min.
AxoAovBel pétpnon g ontikng amoppdenong tov vrepkeipevov oto 530 nm. Ta deiypota
YOPIG TO KLTTOPIKO OUOPNUO  OTOTEAOVGOV TO TUEAO KOl O UNOEVIGUOS TOV
QOGLOTOPMTOUETPOV YiveTon e aépa. Kabe delypo eEetdleton £1g TpurAovv.

To amoteléopoto  ekepdloviar ®¢ NMol ovcudv mov  oavidpodhv pe 1O
BeofapPrrovpikd 0&H avéd MQ mpwTeIivNg TOL KLTTOAPKOD alwpruatos. H cuykévipwon

tov TBARS vroloyiletar pe Paon tov cvvtedeotn poprokn amocPeong tg MDA. H
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uétpnon omontel >30pg amdALT TOGOTNTA TPWTEIVNG ©0T0 TPog e&étaom delypa. Ot
VTOAOYIGHOL YivovTtal pe BAon Tov TapakdT® TOTO:

TBARS (nmol / mg npwteivng) = [((As — Ao)/ 0,156) x 7,5]/C;
A H péon tyun g onTikng amoppdenons tov detyotoc.
Ao: H péon tyun g amoppdenomng tov TueAo.
esoMDA  (uMem™): 0,156 givat o ouviekeotic  poploknic  omdofeone TG
LLOAOVUAOAOEDONC.
Twn 7,5: O ocvvtereotig apaimong Tov a@pNUaTos (Vs aviispaond ML ctoprpatog [3000
uL /400 pL]).
Cs: H ovykévtpwon mg/mL tng npwteivig mov TpocdlopictnKe HECH TOV AVTIOPUGTNPIOn

Bradford.

12. Zratiotikn avalvon

H otatiotikn eneepyosio ToV OmOTEAECUATOV £YIVE [LE TN YPNON TOL CTOTIOTIKOV
npoypappotog avéivong SPSS 13.0 (Statistical Package for Social Sciences, SPSS). I'a
OTOTIOTIKY] OVOAVOT) VITOAOYILOTOV OPYIKA Ol TAPAUETPOL TNG TEPLYPOPIKNG GTATIGTIKNG N
uéon tun (mean), n tomikn amdkAion (standard deviation) kot to Tomkd oedipo (standard
error). Xtn cvvéyela epapudoTray uEBodot ETAYWYIKNG GTATIOTIKNC.

H ave&aptnm petafint oe 0leg Tic mepapatikeés peBddoVG NTaV 01 GUYKEVIPDOGELS
0V 7pog e&taom deiypatog (euTikd ekyvAopa, KAGopo kot Kobopn TOADEUIVOMKN
Evoon).

211g nebdoovg exTiunone NG OVTIOEEIOMTIKNG KOVOTNTOS, TNG TPOCTOTEVTIKNG
dpdong amévavtt ot dpdon tov pilov OH' kar ROO, ¢ emidpacng otnv evivpukm
dpaoTiKOTTA Kol 6T Opdon ¢ tomoicopepdons I kabdg kot g ektipnong g
AvTILETOAAAELYOVOL OpAoN G KOl TNG KLTTOPOTOEIKOTNTOG, 1 OTATIOTIKY eneepyacio TV
AmOTEAECUATOV £Yve HEC® avaAvoNg dlakvuavong evog mapdyovra, 1-way ANOVA. O
Cevyopwtég ovykpioelg €yvav péow tov teot tov Dunnet. Ou dagpopéc Bempndnkov
OTOTIOTIKG ONUOVTIKEG LE EMMEDO OTATIOTIKNG onpavtikdtntag P<0,05.

Ot e€aptnuéveg petafAntég Nrav:
© H eéovdetépwon tov piidv DPPH', ABTS™ ka1 O™
To 10600610 avactolig ¢ emayouevnc and pileg OH™ ka1 ROO™ mpdxkAnong
povokAmvev Bpavopdtov oto DNA.

H avénon/peimon g evlopukng dpaoctikotntog tov evivunv XO, CAT kot SOD.
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eCapmmuévng petaPfintig mov mpokoiovoav To  eetalopeva  delypoato Ko

To moc061t6 avactolMc/enaymyng g opdong ¢ tonoicopepdong I va mpokolel

pnovoxkimva oroacipato oto DNA.

r 7 7 I -t r J
H peimon tov apBpod tov enavopetailaypévov arowiodv HIs', emaydueves and

TNV UTAEOHVKIVY.

H peioon tov apBpov tov Piociuov kuttdpov Hep2 kot PBMCs petd v

OAOKANPMOT TOV EMMAGEMV.

Emiong, extyumbnke otatiotikd 1 cvoyétion petald g petafoAing xabe @opd

me

OLYKEVIPMOONG TOVG LE TOV TPOGOIOPIGUO TOV GUVIEAEGTN GLGYETIONG I KOTA Spearman e

p<0,01.

avToEEWMTIKNG  Guuvag Tov  Kuttdpov Hep2 kot

Mo v extipnon tov emdpdoemv g aveEaptng UETAPANTS GTO GUOTNUO TNG

PBMCs 1 enefepyacioa twv

OTOTEAECUATOV £YIVE LEGM TNG OOKIHOGIO OpoYEveLag OVo aveaptntov derypdtov Mann-

Whitney.

Ot e€apnuévec petafintéc nrov:

To eninedo otatioTikng onpavtikdtrag Kabopiotnke yia p<0,05.

H ol avtio&edwtikn iavotnto tov kuttdpov (TAC).

H petafoin g dpactikotntog g CAT.

H petafoin g ovykévipoong g GSH, g GSSG.

H petafoin tov Adyov GSH/GSSG.

H petafoin tov deiktn AMumidikng vrepoleidmong TBARS.
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KEDAAAIO 3
AITIOTEAEXMATA
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3.1. Bioloyikég 1010THTEG TOWV @QUTIKOV ekyvMopatwov woyavlov THG

oikoyeverag Leguminosae

3.1.1. Z0voA1KO MOADPATIVOAIKO MEPLEXOPEVO TOV PUTIK®DV EKXDAIOPAT®OV

ApyiKd TPocsdopIioTKE TO GLVOMKO POVOAKS TTepleyOevo Twv 17 vdatik®mv kot 17
HEOOVOMKDOV  QUTIKOV  eKyLAoHATOY  Yoxavldv péom tov avidpactnpiov Folin-
Ciocalteau. Ola to @uTiKG ekyvAiopata YyoyavldV 7oV SOKIUACTNKOV TEPIEL OV,
TOMQUIVOMKES  EVDOELS, Ol omoieg oAAnAemdpovoav pe o avtdpaothpo Folin-
Ciocalteau (ITivaxag 6). To GUVOAIKO TOAVPAIVOAIKO TEPIEXOUEVO €KPPAlETaL ™G MQ
yoAlikov 0&Eog/g exyvAiopatoc.

Ta exyvMopata pe To HEYOADTEPO TOAVPOIVOAIKO TEPIEXOUEVO NTAV TO VOOTIKO KO
uebavolikd exydAopo TV LVIEPYElmV TuNudtov tov eutov Lathyrus laxiflorus subsp.
laxiflorus (aypto €idog Aabovpiov). Ta exyvricpoto TV onepudtov tov eutov Phaseolus
vulgaris (kowvd @oooOAL) katl 0 VOOTIKO exyvAoua Tov gutov Lathyrus clymenum (edfo
Yavtopivig) ftav o ekyvAMopaTo pe 10 KpoTteEPo moiveotvolkd mepieyduevo (ITivokoag
6). To cuVOMKO TEPLEYOUEVO DLAPEPEL OVALEGO GTO. EKYLAMOUATO AOY® TOV SLOPOPETIKMDV
QLTOV Kol TUNUATOV TOV QUTOV omd To omoio mpodkvyav. Ot JaPopEc HETOED TV
VOOUTIKOV KOl HEOOVOAMKAOV  EKYLAICUATOV — omodidovTal O OPOPETIKY  TOVG
TOAMQUIVOMKY,  oUoTtaon, 1 omoio OoQeiAetor oOTn  OPOPETIKY  OHAVTOTNTO  TOV

TOAVPOIVOMK®DOV EVAOGEDV GTO VEPO Kot TN LEBAVOAT.
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IMivakag 6: Xuvolkd TOALQOIVOAMKO TEPIEXOUEVO TOV VOATIKOV Kol HeBavOMK®V
gKYLAMoUATOV WuYavOmv g otkoyévelag Leguminosae

MeOavolka Yoatikd
YoyavOn g otkoyévelag Tuqporta EKyvAicpoTO EKYVAionoTO
Leguminosae tov eut@vy  TPC (mg GA/g skyvricpoTog)”

Lathyrus laxiflorus subsp. laxiflorus TI6a” 89 100
Lupinus albus [Mepcapmio 66 28
Lupinus albus [Toa 60 39
Lupinus albus Ymépuota 41 22
Lotus edulis [Toa 33 22
Lathyrus sativus [T6a 32 -

Vicia faba [Moa 30 32
Phaseolus vulgaris [T6a 18 28
Lens culinaris [Toa 16 50
Tetragonolobus purpureus Kapmoi 13 21
Lotus longisiliquosus [T6a 11 27
Vicia tenuifolia subsp. stenophylla  TI6a 9 15
Lotus edulis Kapmoi 8 14
Vicia tenuifolia subsp. stenophylla  Kapmoi 7 12
Lens culinaris Yméppoto 7 7

Tetragonolobus purpureus [T6a 5 13
Phaseolus vulgaris Yrépuata 3 2

Lathyrus clymenum [T6a - 3

“[I6a; vagpyelr TUAMOTE TOV QUTAV. "TPC: cuvolkd @awolkd mepieyopevo (mg
yoAlikov 0&€og/g exyvAiopatoc).

3.1.2. AvT10{e1d 0 TIKI] IKAVOTNTA TOV QOTIKGOV EKXOAMOPATOV

Me okomd v HEAET TOV PLOAOYIKOV 100TATOV TOV QULTIKOV EKYLAICUATOV
yoyoavldv g mlovh Ty YMUETPOCTATEVTIKOV TOPAYOVI®V, OPYIKO HEAETHONKE M
avToEeWOTIK)  wavdtta TV  ekyvMopdtov. [l ovykekpyéva, exktyumbnke 1
OVTIOEEWMTIKY  KAVOTNTO TOV EKYVMOUATOV HECH TNG OAANAETIOpACNG TOVLG HE
SrapopeTikég piCec. Oha T peBovolikd Kot VOOTIKA EKYVAMSHATO YoxovOmV e£eTAoTNKAY

Y10 THY IKAVOTNTE TOVG Vo, eEovdetepdvouy Tig pitec DPPH’, ABTS™ ka1 O,

Eéovdetépwaon tng pidac DPPH’

Amo 10 amoteAéopato mopatnpnOnke Ot OAd TO VOOTIKA KOl pHEBAVOAKA
ekyuAiopaTo Yoyovldv MTov AmoTEAECUATIKOL OEGUELTEG, adpavomomtés g pilag
DPPH". Ot twég ICso kvpaivovtav amd 0,056 oe 7,6 mg/mL (ITivakeg 7, 8). H
aVTIOEEWDMTIKN KOVOTNTA TOV EKYVAMOUATOV SEQEPE OVAUESH OTO EKYLAICHOATO TOV
SLLPOPETIKMOY PLTOV KOl OVOUESO GTO. OPOPETIKA TUMATO TOL 1010V LTOV. Al0POPES
OTNV OVTIOEEWMTIKY IKOVOTNTO TOpATPONKOY Kol AVAUESH GTA VOATIKA KOt LeBavOAKd

exyvAiopoto (Cpaenua 1).
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Ta exyvAicpoto Tov vaépyeimv Tunudtov tov eutov Lathyrus laxiflorus subsp.
laxiflorus (Gypto €idoc Aabovplov) mapovsiccay TN HEYOADTEPT IKAVOTNTO OEGUEVONG TG
piCag DPPH". Ot tipég 1Csp yio 10 vdatikd kot 1o pebavorikd exydiopa frov 80 pug/mL
ko 56 pg/mL avtictoryo. Tn wkpdTepn aviioEeldmtiky kavotnto og mpog ™ pila DPPH’
eiyov t0 pebavolkd ekydAopa omeppdtov tov @utod Lens culinaris (pakéc) ko to
VOATIKO ekyOMOo oneppdTmv tov gutov Phaseolus vulgaris (eoacoAt) pe tuég 1Cso 6,8
kow 7,6 mg/mL avtiotorya. Axoun, pe Pdon TG TWES TOL GUVIEAESTH] YPOUIKNG
ovoyétiong katd Spearman (r), Olo To EKYLAIGHOTO TOPOLGINCOV TKOVOTOWTIKN
OLGYETION UETOED TNG KOvOTNTOS £60VOETEPMONG NG PIlag Kot TG GLYKEVIPWONG TOVG

(TTivaxeg 7, 8).

Mivaxog 7: Ikavémta tov pebavoMk®dv ekyvAopatov yoxavlov va egovdetepdvouv t pila

DPPH’

Tpqparte MeOavolikd gkyviicpate

PoyavOn g owkoyéverog TOV 1Cs0 nmol DPPH'/ ug
Leguminosae QLTAV (mg/mL) r’ TOAVQULVOLDV

Lathyrus laxiflorus subsp. laxiflorus  I1oo" 0,056 + 0,004° 0,957 10
Vicia faba [oa 0,25+0,03 0,853 6,7
Lathyrus sativus Moo 0,6 £0,07 0,943 2,6
Lupinus albus [T6a 0,7 +0,07 0,926 1,2
Phaseolus vulgaris [Toa 0,7+0,14 0,904 4
Lens culinaris oo 1,25+0,04 0,941 2,5
Lupinus albus [Mepapmio 1,6 £0,07 0,949 0,5
Tetragonolobus purpureus [T6a 1,7£0,07 0,912 2,3
Lotus longisiliquosus [Toa 2,1+0,07 0,928 2,2
Lotus edulis oo 2,4 +£0,07 0,891 0,6
Vicia tenuifolia subsp. stenophylla Kapmoi 2,7+0,07 0,970 2,6
Lotus edulis Kapmoi 2,7+0,07 0,947 2,3
Vicia tenuifolia subsp. stenophylla [Toa 3,1 +£0,07 0,927 1,8
Lupinus albus Ymépuata 3,7+0,07 0,968 0,3
Phaseolus vulgaris Yrépparta, 47+0,2 0,859 3,5
Tetragonolobus purpureus Kapmoi 55%0,14 0,937 1,8
Lens culinaris Xréppata 6,8+0,2 0,805 1,1
Lathyrus clymenum IToa - - -
EAatogvponaivn® - 0,065 +0,002 0,940 -

“r: TuvteheoTh Ypopkic ovoyétiong katd Spearman, p<0,01. PEwuc dpaoctikdtnta: nmol pitag
DPPH’ mov e€ovdetepmdvovtar pug moAvgavoldv tov ekyviiouotoc. 'TIoo: Yrépyetlo Tupata Tov
QULTOV. O TIEG ek@PAlovTol ¢ N HéoN T £ 10 TLTIKO GEAALN OVO AVEEAPTNTOV TELPAUATOV
mov éywov €1 TpumAodv kol givor ototiotikd onupoviikég pe p<0,05. “Elotogvpomaivn:
YPNOUOTOONKE G OEIKTNG HOPIOV LE 1GYVPY] AVTIOEEIOWTIKY] IKOVOTNTAL.
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IMivokag 8: Ikavotnto Tov v3uTIKOV EKYLAMUATOV YoyavOdv vo Eovdetepdvovy ) pila DPPH’

Tuqpota Yootikd ekyvriiopata
Poyavon g owkoyéverag TV 1Cso nmol DPPH"/ng
Leguminosae QUTAOV (mg/mL) r*  molvgowoldv’

Lathyrus laxiflorus subsp. laxiflorus  ITéa” 0,08 + 0,004° 0,919 6,3
Vicia faba [oa 0,17+0,01 0,918 9,2
Phaseolus vulgaris [T6a 0,25+0,04 0,871 7,1
Lotus longisiliquosus [T6a 04+0,014 0,870 4,6
Lupinus albus [T6a 0,4 +£0,04 0,872 3,2
Lens culinaris [Toa 0,4 +£0,04 0,836 2,5
Tetragonolobus purpureus [T6a 0,6 0,04 0,924 4
Lupinus albus [Mepcapmio 0,6 0,07 0,961 3
Tetragonolobus purpureus Kapmoi 0,8 +0,03 0,977 4,8
Vicia tenuifolia subsp. stenophylla [T6a 1+0,014 0,973 3,3
Lotus edulis Kapmoi 1,5+0,07 0,899 2,4
Vicia tenuifolia subsp. stenophylla Kapmoi 19+0,14 0,919 2,2
Lotus edulis [Toa 2,1+£0,.2 0,915 1,1
Lens culinaris Yrépuata 2,3+0,14 0,903 3,1
Lupinus albus Ymépuota 44+0,014 0,951 0,5
Lathyrus clymenum [T6a 6,5+0,14 0,752 2,6
Phaseolus vulgaris Ymépuota 76x0,2 0,902 3,3
Lathyrus sativus 160 - - -
Elotogvpomaivn® - 0,065 + 0,002 0,940

“r: TuVTEAEOTAC YPALIIKTG cvoyétiong katd Spearman, p<0,01. PEwdwn Spaotikdtnra: nmol pilag
DPPH’ mov e€ovdetepdvoviar ug molvgatvoldv tov ekyvAicpatog. 'TIoa: Yrépysio TuRuoto Tov
QULTOV. %O TIEG eKQOPAlovTaL OG 1 HEST] T £ TO TVTIKO CEAALN dVO AVEEAPTNTOV TEIPAUATOV
ov &ywvav €1 TPWAOVV Kol €ivol otatioTikd onuoviikés pe p<0,05. *Elotogvpomaivn:
YPNOLOTOONKE MG OEIKTNG LOPIOL LE 1GYLPY| OVTIOEEIOWTIKN IKOVOTNTO.

Me Baon 11 Tiég TPC tov exyvAiopdtov mapatnpeitor 0Tt To EKYLMoHATE YOV
OLPOPETIKY TEPIEKTIKOTNTO GE EVACEIS HE POVOMKEG OHAdeg ol omoieg pmopoldv vo
aAniemdpdoovv pe ehevbepeg pilec ([Mivaxag 6). Ot da@opéc ot SPACTIKOTNTO TOV
EKYLVMOUATOV amodidoVTOL OTN OLPOPETIKN TEPLEKTIKOTNTO TOVG GE TOAVQOLVOAIKES
evoels. Qo1000, pe Pdon Tig TWES TG E0IKNG dpoTIKOTNTAS TOV eKyVAIGHdTeV (nmol
DPPH" mov e&ovdetepdvoviar/ug todvgavoldv) amévavtt otnv eEovdetépmon g pilac

onuovTIKd poro mailel Kat 1 TO10TIKY cvotact Tev ekyvMopdtov (ITivakeg 7, 8).

E&ovdetépwon tne pi¢ag ABTS™

Ola Ta vooTIKd Kot peBavorkd exyvAiopato Yoxovldv NToV Kol OTOTEAEGLOTIKOT
deopsvtéc, adpavomomtic e pilac ABTS™. O tipéc 1Csy kvpaivovrav omd 0,095 o 9,5
mg/mL (TTivaxeg 9, 10). Ot dtapopéc mov mopatnpHONKay aVAUESH GTNY OVTIOEEISMTIKY|
KavoOTNTO. TOV ekyVMoudTov amévovit ot pila ABTS™ ftav Opotec pe onvtéc mov

rapatnpyonkav anévavtt ot piCa DPPH™ (Ipdenpa 1).
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>méppara Lathyrus clymenum H

>méppata Lens culinaris
Kaptroi Tetragonolobus purpureus
>méppata Phaseolus wilgaris —q—tﬁ

>méppata Lupinus albus

Méa Vicia tenuifolia

Kaptroi Lotus edulis

Kaptroi Vicia tenuifolia

Méa Lotus edulis

Méa Lotus longisiliquosus
Moéa Tetragonolobus purpureus
Mepik@pTrio Lupinus albus

Méa Lens culinaris

Moéa Lupinus albus

Moéa Phaseolus wilgaris

Moéa Lathryrus satiwus

Moéa Vicia faba O Y. eKX.
Moéa Lathyrus laxiflorus W MeB. exy.
A 0 2000 4000 6000 8000 10000

DPPH IC50 (ug/mL)

Yméppata Lathyrus clymenum —MM1

Kaptroi Tetragonolobus purpureus
>méppaTa Lens culinaris
>méppata Phaseolus wlgaris

Kaptroi Vicia tenuifolia

>méppata Lupinus albus 1
Moéa Vicia tenuifolia
Moéa Lathryrus sativus
Kaptroi Lotus edulis
Moéa Tetragonolobus purpureus
Moéa Lotus longisiliquosus
Méa Lens culinaris
Méa Lotus edulis
MepikapTmio Lupinus albus
Moéa Phaseolus wilgaris

Moéa Lupinus albus

Moa Vicia faba O Yd. eky.
Moéa Lathyrus laxiflorus W MeB. eky.
B 0 2000 4000 6000 8000 10000

ABTS IC50 (ug/mL)

Ipdonpo 1: Awgopetiky Kavotto €£0VOETEPOONG TOV VOATIKOV Kol UEOOUVOMKOV
gkyOMoIATOV Yoyovedy amévavit otic pilec DPPH™  (A) ko ABTS™ (B). Ot Tipég
exepaloviol mg n péom Tun £ 10 TVTIKO GEAALLO.
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Ta exyvAicpoto Tov vaépyeimv Tunudtov tov eutov Lathyrus laxiflorus subsp.
laxiflorus ftav ta mo dpactikd égovrag Tipég 1Csp 100 ug/mL kou 95 pg/mL yuo to
voaTkd Kot to peBavoAko ekyOMopa avtiotoyo. Axoun pe Pdon TG TWEG TOL
OUVTEAEOTN YPOULUIKNG GVOYETIONG Katd Spearman (r), OAa to EKYLAIGHOTO TOPOVGIOGAY
KOVOTOMTIKY] oLoYETION HeTalh g wavotntag egovdetépwong g pilog Ko ng
ovykévipoong toug (IMivaxeg 9, 10). Ot dapopéc 61N dPUCTIKOTNTA TOV EKYVAICUATOV
mhavov oQeilovTOl GTI OLPOPETIKY] TEPIEKTIKOTNTE TOVG GE TOAVQUIVOMKEG EVMGELC.
Qo61660, pe Paon TI¢ TYES TS E0IKAG SpAcTIKOTNTAC TOV ekyvlicudtov (nmol ABTS™
mov  gEovdetepdvovtal/lg TOALVQAVOAGDYV) omévavil oty govdetépmon ¢ pilag

onuovTikd poro mailel kat 1) TO10TIKY cVoTact TV ekyvAlcpatov (ITivakeg 9, 10).

MMivaxkag 9: Ikavomta TV peBavolMkdV eKYLMSUATOV YoxavOdv vo eEovdetepdvouy v pila

ABTS™

Tpfqpata MeO@avoika gkyviiopata

Yoyavon g okoyivelag TOV 1Cs nmol ABTS™ /ng
Leguminosae QUTAOV (mg/mL) r‘  moAv@avoldv’

Lathyrus laxiflorus subsp. laxiflorus 160" 0,1+0,01° 0,917 56
Vicia faba [Toa 0,25+0,003 0,983 67
Lupinus albus [T6a 0,44+£0,08 0,982 19
Phaseolus vulgaris [oa 0,62+0,01 0,984 45
Lupinus albus [Mepwcapmo 0,66 +£0,02 0,980 11
Lotus edulis [oa 1+0,01 0,960 15
Lens culinaris [Toa 1,05+£0,01 0,982 30
Lotus longisiliquosus [oa 1,35+0,02 0,982 34
Tetragonolobus purpureus [T6a 1,7+0,03 0,983 23
Lotus edulis Kapmoi 1,75+0,02 0,982 36
Lathyrus sativus [T6a 2+0,01 0,953 8
Vicia tenuifolia subsp. stenophylla [Toa 2,5+0,01 0,972 22
Lupinus albus Ymépuota 3,35+£0,001 0,983 4
Vicia tenuifolia subsp. stenophylla Kapmoi 49+0,004 0,913 15
Phaseolus vulgaris Ymépuota 5+ 0,003 0,953 33
Lens culinaris Yrépuata 55+0,04 0,983 13
Tetragonolobus purpureus Kapmoi 6+0,01 0,983 17
Lathyrus clymenum 160 - - -
EAlotogvpomaivn® - 0,040 £ 0,005 0,983 -

“r: TuVTELEOTAC YPUILIKTG ovoyéTiong kotd Spearman, p<0,01. PEdwr Spaocticdtnra: nmol pilac
ABTS™ mov efovdetepdvovtol/ pug molveavoldv tov skyviiopotoc. "TIdo: Ymépyeta TufpoToL
TOV QUTOV. o)) TéEG ekppalovtor oG M HEon TN * To TVMKO GEAANN 0VO aveEdpTnTOV
nepapdtov  mov  €ytvav €1 TpmAodv kol eivar  otatwotikd  onuaviikég pe  p<0,05.
*EAaiogvpomaivn: ypnoionotionke og deiktng 1oyvpng avito&eldmTikAg kavoTnTog.
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Mivaxkag 10: Ikovotnto TV LIOTIKOV eKYLAICUATOV Yuyxavimv va gEovdetepmvouy v pila

ABTS™
Tupata Ydatikd gkyvhiopoto
Yoyavon g okoyivelag TOV 1Cs nmol ABTS™ /ng
Leguminosae QUTAV (mg/mL) r’ TOAQUIVOLDV

Lathyrus laxiflorus subsp. laxiflorus  IT6a' 0,095 + 0,005° 0,982 53
Lens culinaris [Toa 0,155+ 0,01 0,960 65
Vicia faba [oa 0,19+0,02 0,981 82
Phaseolus vulgaris [T6a 0,22+0,02 0,982 81
Lotus longisiliquosus [oa 0,22+0,02 0,982 84
Lupinus albus [T6a 0,33+£0,02 0,982 39
Lotus edulis Kaproi 0,38+0,02 0,982 94
Lens culinaris Ymépuota 0,67 £0,002 0,982 107
Tetragonolobus purpureus [T6a 0,76 £0,01 0,938 31
Lotus edulis [Toa 0,79+0,02 0,982 29
Vicia tenuifolia subsp. stenophylla [T6a 0,87+0,02 0,982 38
Vicia tenuifolia subsp. stenophylla Kapmoi 2,1+0,01 0,982 38
Phaseolus vulgaris Inépporto 2,45+0,006 0,991 20
Lathyrus clymenum [T6a 2,5+0,004 0,982 102
Tetragonolobus purpureus Kapmoi 30,004 0,982 67
Lupinus albus [Mepcapmio 310,04 0,982 6
Lupinus albus Ymépuata 9,5+0,01 0,893 2
Lathyrus sativus [T6a - - -
EAloiogvpomaivn® - 0,040+ 0,005 0,983 -

“r: TuvteheoThS Ypokic ovoyétiong katd Spearman, p<0,01. PEwuc dpaoctikdtnta: nmol pitag
ABTS™ mov efovdetepdvovior/ pg moAveoavoldv tov ekyviioparog. 'TIoa: Ymépysio TuipoTo
TOV QUTOV. 'O TWEG ekppalovtor oG M Héon T * To TVMKO GEAAUNN 0V0 aveEdpTnNTOV
nepapdtov  mov  €ytvav  €1g  TpumAodv kot eivor  otatotikd  onuoaviikég pe  p<0,05.
*Elatogvpomaivn: ypnoiponotionke og deiktng 1oyvpn¢ avitoEed®TikAg tkavoTnTog.

Eéovoetépwaon twv pildv 0y

e avtifeon pe T1g mponyovueves pilec, To EKYLAICUATO OEV TAPOVGIACAY GNUOVTIKY
wavoTnTa vo adpavoroovy Tig piteg 027, Movo 4 and to 34 cuvolikd ekyviicpota NTav
dpactikd anévavtt otig pileg Op (Iivokag 11, Tpdenua 2). Ta exyviicpota dev propecov
va. gEovdetepmdoovy Ti¢ pileg 02 katd 50% 6T1¢ GLYKEVIPDGELS TOL dokiudotnkay. o to
OpaoTIKA eKyLAlopoto mpoodtopiotnkay ot TWES 1Czs, OMAadn M ovykévipwon TV
gKyLMopaTOV Tov eEovdetepdvouy Tig piec O katd 25% (ITivoxag 11). Ta wo dpactikd
ekyLAiopaTO YTAY Kot TO VOATIKO Kol TO HEBAVOAIKO eKYOMGLO TOV VIEPYE®V TUNUATOV
tov eutov Lathyrus laxiflorus subsp. laxiflorus, pe typég 1C25 59 ug/mL kou 85 pg/mL
(Tpaonua 2). Mdévo to vdatiKd ekyvAiouata mepikapmiov Tov eutod Lupinus albus kot
oneppdtmv Tov Lens culinaris giyav v wavotta vo gEovdetepdvouy Tig pileg O og

avtifeon pe ta avtiotoyyo pebavolikd tovg exyvAicpata (ITivakag 11).
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IMivaxaeg 11: Exyviicpata yoxaviodv mov mapovsiocay ikavotnta va eE0VOETEPMOVOVY

116 pileg O
Tpqpote  MeBavorkad Yooatwka
YoyavOn g otkoyévelag TOV EKYVAMONOTE  EKYLAicpOTO
Leguminosae QUTAV ICys (ng/mL)  1Cys5 (ng/mL)
Lathyrus laxiflorus subsp. laxiflorus  T160® 85 + 5P 59+5
Lens culinaris Yrépuata, Kapio dpdion 2879
Lupinus albus [Mepwcdpmio  kapio dSpdon 290+ 7

TIoo: Ymépyelo, TURUOTO TOV QUTDV. POr TIéG ekppalovror g n péon T £ 10
TUTTIKO GOAALO Kot Elval oTaTIoTkd onpavtikés pe p<0,05.

Mepikdptrio Lupinus

>méppata Lens
culinaris

HH

Moéa Lathyrus laxiflorus t

o Meb. ekx. 0 50 100 150 200 250 300 350
m YO. eky. IC25 (ug/mL)

I'paonpa 2: Exyviiocpato yoxovldv mov giyav v kavotnTo vo. oAANAETOPOOV UE TIG
piCec O,'. O éc ekppdlovtar ®g 1 péon T £ 10 TVIKO oPAApa 00 aveEdpTnTov
TEPAUATOV TOV EYIVOV E1G TPLTAOVV.

Tuvolikd n dpdon Tov ekyvlopdtov arévavtt otig pilec DPPH', ABTS™ xow O;”
VIOOEIKVOEL, OTL GTA EKYLAIGHOTO VIAPYXOLV OVLGIEG Ol Omoleg £YOVV TNV KOVOTNTO VO
aAAnAemidpovv pe ehevbepeg pilec dSpmvtag g dOTEC NAEKTPOVI®OV 1] ATOU®Y LIPOYOVOV.
Ot d1popég avdpesa 6tn OpAcT TOV EKYLAIGLATOV, ATodid0oVTOL GTO OTL TO. EKYLAIGLLOTO
TPOEPYOVTOL OO SUPOPETIKA PUTA Kol TUNUOTO QLTOV KaBMOG amd 1O yeyovog OTL M
gkyOMon €yve pe dlapopeTikong dtolvtec. Ta ekyvAiopoto tov eutov Lathyrus laxiflorus
subsp. laxiflorus (dypio €idoc Aabovplov) mapovciocay TIG IO 1GYVPEG AVTIOEEIDMTIKES
010TNTEC O 0TOiEg OmOdId0VTOL GTO GUVOAKO TOAVPAUIVOAIKO TEPLEXOUEVO OAAG KOl OTIG

EMUEPOVG TEPLEXOUEVES TOAVPaLVOMKES eviroelg ([Tivaxeg 6-11).
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To ekyvAiopato frav mo anotedecspotikol adpavomomtéc tov pildv DPPH™ kot
ABTS™ mapd tov pilidv 0. H SagopeTiki Kavotto sEovdetépoons Tov piov
arodideTar ot deopeTikny evor Tov plav. A&ilel va onuelwdel ot1, mapd tov Kowo
pyaviopd sEovdetépoong tmv piidv DPPH’ kat ABTS™ mapatnpidnkav Stagopéc ot
dpaon tov ekyvMopdtov arévavtt otig pilec (Cpapnua 1). Qotdéco, vroroyilovtag to
OGUVTEAEOTN YPOUUIKNG ovoyETIoNG katd Spearman (r) oto omoteAéopoTo Kol TV 000
nefddwv mapatnprOnke 1WOWHTEPA IKOVOTOMTIKY] GLGYETION OTH JPACTIKOTNTA TMV
uebovolkmv ekyvMopdtov amévavtt otig 0vo pileg (r=0,875 yw p<0,01). Eta voaTiKa
ekyvMopato 1 ovoyétion ogv NToav toco ueydin (r= 0,786 ywa p<0,01) ce oyéon pe ta
uebovorikd exyviiouata (Cpdoenuo 3).
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Ipaenpuo 3: Tvoyétion g dpdong twv ekyvMopdtov amévavtt otig piteg DPPH™ kot
ABTS™. (A) Zvykpion Spdone peBovolikdv ekyviopdtov. (B) Zvykpion Spdong
VIATIKAOV EKYVAMGUATOV.
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3.1.3. AvVT0{e10MTIKIY/TIPOOTATEDTIKI] OPACI] TOV @PUTIKOV EKXOAMOHATOV
anevavtt otV enayopevi ano tig eAevbepeg pifeg OH® xart ROO* nmpoxAnon
Opavoparwv oto DNA

Koaboc ta gutikd exyvMopato mopousiosoy onUovVTIKEG aVTIOEEIOMTIKES 1010TNTEG,
OTN GLVEYEWN EEETAGTNKAY Y10 TV IKAVOTNTA TOLS va apepmodilovv v emPrafry opdon
erevBepav prlov oto DNA. T cvykekpipéva eEETACTNKE 1) IKOVOTNTA TOV EKYVAMGUATOV
vo, apeumodiCovy v emoyopevn and Tig ehedbepeg pilec OH™ ko ROO™ mpdrinon
LovorAovov Opovcudtev oe mlacuidiokd DNA (Bluescript-SK+). Ou pitec OH" kou ROO’
TPoKaAoVV povokiwva ocrmacipato 6to DNA aAlalovtag v vrepeMkopévn dtapdpemon
tov mAacdlokod DNA o avoytr kukAikn. H mpoototevtiky) opdon Paciotnke oty
TOPEUTOIION OVTNG TNS AALAYNS OLAUOPPOCNC.

H Beppukn owbonaon g évoong AAPH ka1t 1 ewtéivon tov HyO, mapovcia
vrepiddoug aktivoPoriog (UV) ypnoipomombnkay yio v mopayoyy piiov ROO™ kat
OH’, avtictoya. Amd ta 31 cuvolikd ekyviicpato yoyavOdv mov dokipdotnkay, M
TAELOYN QIO TOVG TOAPOVCINGE TPOCTATEVTIKN OPAoT AMEVOVTL GTN Jpdon Kol TV VO

plov.

Ipootarsvtiky dpdon Ty ekyviloudrwy anévavtt otig pideg OH'

H mieloymoia tov eKyAMGUATOV TOPOLGINGE TPOGTATEVTIKY] OPACT OMEVAVTL TNV
wavoTTo TV PV va mpokaAiovv povokiovo oroacipato oto DNA. TTo avoaivtikd, 11
peBovolukd wor 10 voatkd exyLAiCUATO TOPOLGINGOV GNUOVIIKE KOVOTNTA V.
avactéhovy v emayopevn and pileg OH' mpdxinon Opavopdtmv 610 mAacudaKo
DNA. Mg Bdon Tig TWEG TOV GUVTEAESTN YPOUWIKNG cvoyétiong katd Spearman (r), to
EKYLMOUATO TOPOVGIOGOV TKOVOTOMTIKY) GUOYETION HETAED TNG KOVOTNTAG OVOGTOANG
™G dpdong Tev pldv kat g ovykévipwong tovg (r = 0,774-0,981 yio p<0,01) (TTivakag
12). Qot660, 1 3paon TOV TEPIGGOTEPOV EKYVACUATOV TopatnpONKe 0TIC LEYOADTEPES
e€etalopeveg ovykevipmoelg (400, 800 ko 1600 pg/mL) (IMivakag 12).

Ta exyvAicpoata Tov eutov Lathyrus laxiflorus subsp. laxiflorus napovciacav v o
oyvp TpooToTeLTIKY dpdon pe TipéG 1Cso 230 ko 1250 pg/mL yio 1o pebavorikd kot 1o
voatikd exydlopa avtiotorya (ITivaxag 12, Ewodva 36 A, B). Eva axdun woyvpd
eKYOMOLO TO OTO10 TTOPOVGINGE TPOGTATEVTIKN dpdion and T cvykévipwon 200 pg/mL
NToV T0 EKYOAIOUN VIEPYEIOV TUNUATOV Tov @uTov Tetragonolobus purpureus (ITivakog
12, Ewova 36 T'). Qotd6c0, T0 MOpomave KyOAOUN, OTMG KOl TO VITOAOUTH dPOCTIKA

ekyuAiopato, dev NTov WKavd Vo avooTEIAEL TN UETATPOT NG VIEPEMKOUEVNG
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AK

Ym.

AK

Ym.

dapudpemwong tov mhacudiokod DNA og avoryt) kvkhikn ond ™ dpdon tov piiov OH
katd 50% otic e€eTalopeveg ovykevipmwaoels. Ta exyvAiopato avtd mapovsiocav 20-42%
avooToA oty peyaAddtepn efetalopevn ovykévipoon, 1600 pg/mL. Xoapaktnpiotikd
TopAdery o oTOTELEL TO VOATIKO EKYVAIGUO TOV VIEPYEIOV TUNUAT®OV TOL eLTOD Phaseolus
vulgaris mov mapovcioce 34% avactoln g dpdone tewv piodv otn cvykévipoon 1600
ug/mL (ITivaxag 12, Ewdva 36 A). Axdun, to ekyviiopoto udvo tovg dev giyav kopio

eMdpaoT GTNV VIEPEAIKMUEV SOUOPP®OT ToV TAaGLdlakoh DNA.

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Ewova 36: [Ipootateutikn dpdon EKYLAICUATOV YoxavO®V amévavTl 6TV ETAYOUEVT T
piCec OH" mpoxAnon povoxlovev Opavoudtomv oto DNA. (A) Mebavolikd ekydiopa kot
(B) Ydotkd exydloua vaépyeiowv tunudtov tov @utov Lathyrus laxiflorus subsp.
laxiflorus. (I') Yodatikd exyvAcopo vrépyelov Tunudtov tov @utov Tetragonolobus
purpureus. (A) Ydatikd exyvAiopo vrépysiwv tunuatov tov eutod Phaseolus vulgaris.
ZiAn 1 apvntikdc paptopag, othAn 2: Oetikdg paptupag (povo piteg OH'), othheg 3-7:
pilec OH" kot to exydMopa og 100, 200, 400, 800 kot 1600 pug/mL avtictorya, otiin 8:
1600 pg/mL exyviicpo povo. AK: Avoyt xukhkn dwopdppwon. Yr.. YmepeMkmpuévn
SLUOPP®OT).
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S S
§ § IMivokog 12: Tpootatevtiky Spdon Tamv ekyvAMoUaTaV yoyavldv oty erayouevn omd pileg OH tpdxinon povoklovov Opavcudtov 6to DNA
X MegOavolka ekyviiopota YooTikd ekyvAiopata
98 Yoyavon Yuykévrpoon (ng/mL) Yuykévipoon (ng/mL)
I_Sn 8 Tufpote ™G 0wKoYEVELHG 100 200 400 800 100 200 400 800
mt ToOv Qut@v Leguminosae % Avoctoly” ICs” r' % AvocTtol) I1Cso r
:, ) Mo -athyrus laxiflorus 1443 2137 52+5" 6244 230 0,966 111 23+1" 36+3" 44+3 1250 0,981
©3 subsp. laxiflorus
e 6o, Phaseolus vulgaris 10+3  10£3  31#4" 374 >1600 0,881 6+2 112 271" 293" >1600 0,934
3 I6o,  Lens culinaris NI NI 313" 3242 >1600 0,848 NI NI 19+1" 18+1 >1600 0,758
*3 Koaproi  Lotus edulis NI NI 32+1° 342" >1600 0,840 Kopia 8pdon® - -
g [I60.  Lotus longisiliquosus NI 8+1  30+2° 33+1° >1600 0,905 NI NI 13+5 14+4 >1600 0,805
o IT6o.  Vicia faba NI NI 2742°  29+3" >1600 0,774 NI 6+2 28+3" 3142 >1600 0,960
5 IToa.  Lotus edulis 5+1 712 28+2° 351" >1600 0,974 NI 4+1  21+2° 22+2° >1600 0,931
® 6o Lathyrus sativus NI NI 28+3  24+1 >1600 0,851 - - - - -
c [I60.  Tetragonolobus purpureus NI NI 26+2"  27+2" >1600 0,768 9+4  18+1° 29+2" 3843 >1600 0,975
%. Méa ;’Jg's%tes?é‘r:‘;‘g@ a NI NI 19#2° 19417 >1600 0,776 Kayio 3péon . .
E Kapmoi Tetragonolobus purpureus NI NI 18+4 212" >1600 0,729 31 1243 1542 214 >1600 0,925
= Kapmoi Vicia tenuifolia Koapia dp& - - Kapia 6pd. - -
§ P subsp. stenophylla Hiopaon Ko opaon
] Tmépuata  Lupinus albus Kaypio dpdon - - Kapio dpdon - -
Iepwcdpmio  Lupinus albus Kaypio dpdon - - Kapio dpdon - -
[I60.  Lupinus albus Agv dokiudoTnke® - - NI NI 172" 161" >1600 0,859
Ymnépuata  Phaseolus vulgaris Agv doxudotre - - NI NI 23427 19+1° >1600 0,681
Ymépuata  Lens culinaris Agv doxudotre - - Kapio dpdon - -
[16éa.  Lathyrus clymenum - - - - - - Kapia dpdon - -
EAatogvpomoivy” NI 11+2  23+2"  33%3° >1600 0,986

TTo606T6 0vaoTOMG TG emayduevng omod Tig pileg OH™ petdPoong e vepelikopévng drapdpemong Tov mhacudiakod DNA oty avoryth KukAiky.
PICso: (ng/mL).
r: Tuvteheo TG YPOUIIKAG cuoyETiong katd Spearman, p<0,01.
O TéG ekPpdlovtor o¢ N Héon TN £ TVIKO GEAALN TOV TOGOGTOV AVAGTOANG TPLOV AVEEAPTNTOV TEIPALATOV.
*Ta exyvMopota dev mapovsiacay kapio Spdon o kKopio e£eTalopevn GLYKEVTIPOON.
‘Ta exyvMopata dgv doKiudoTnKoY AOY® TG O1BAVGTG TOVG G€ TOGO0TO PEBAVOANG TTOV £NPEALEL TO ATOTEAEGLLATA.

"EXatogupomaivn: ypnoiponodnke g deiktng 1oxvpfi¢ TPOSTATEVTIKNG dpAUong.
NI: 0% avaoctolf]. ZToTioTikd onuavtikd mocootd, p<0,05 oe cuykpion pe Tov apvntikd pdptopo (thocudiakd DNA kot pilec OH).
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Ipooratevtiky dpdon Ty exyviicudrwy anévavt otig pides ROO

Ocov agopd ) dpdon Tav ekyAMopdtov yoxavddv arévavtt otig pitec ROO, 1
TAELOYN QL0 TOV EKYVMGUATOV TOL SOKIUAGTNKAY TOPOVGIOGE KOl TPOGTATEVTIKT dpdion
anévovtt oty enayopevn omd pileg ROO™ mpoxAnon povokkovov Opovcudtov 6to
DNA (ITivaxoag 13). Ta ekyvAicpato RTav mo SpacTiKd anévovtt ot dpdon Tov pilov
ROO" kobd¢ mopovsiocov mpoototevtiky dpdon oe ocvykevipmoelg 5-200 ug/mL. ITwo
avolutikd, 14 pebavolkd wor 14 vooTIKA EKYLAICUOTO TOPOVCIOGOV GNUOVTIKY
wavotTa vo ovasté ooy v emayduevn and pileg ROO™ mpdxinon Opavoudrev 6to
mhoopdokd DNA. Axoun pe Bdon Tig TYWES TOV GUVTIEAECSTN YPOUMIKNG GLGYETIONG
katd Spearman (r), to eKYLAMOUOTO TOPOVGINCAY IKAVOTOWTIKY GLOYETION UETAED TNG
KOVOTNTOG AVOOTOANG TG Opdong tov pildv Kol g ovykévipmong tovg (r = 0,757-
0,987 yw p<0,01). ¥mv Ewova 37 mopovcidlovial eVOEIKTIKG Ol QOTOYPOQPIES TV
TNKTOUATOV ayopdlng Tng TPOCTUTEVTIKNG Opdong Tov UeBAVOMK®OV eKYLAICUATOV
KOPT®OV KOl VIEPYEI®V TUNUATOV Tov QuTov Lotus edulis mov mapovoiacav onuavTiKy
npootatevtiky opdon (Ewodva 37 A). Mdvo tpio vdotikd exyvAiiopata dev giyav Kopio
opdon oe Kapio amd e€etalodpeves ocvykevipmoels. Ta exyvAiocpoto avTd fTav oVTé TOV
TPOEKLYAY OO TO, OTEPLOTO Kot To, Tepkdpmio tov Lupinus albus kot to vaépyelo
tunquato tov Lathrus clymenum (ITivakag 13).

Opowa pe tig pilec OH' 1o exyvhiopata tov @utod Lathyrus laxiflorus subsp.
laxiflorus mapovciocav Kot TV o 16 VPN TPOCTATEVTIKT dPACT| Kot OTEVAVTL 6TIS Pileg
ROO™ pe tipég ICs0 6 kot 5 ug/mL yi 10 pebavorikd kot 10 v3ATIKO ekyOAIGUO
avtiotoyo (ITivakag 13). Amo to vedroma dpactikd exyvAicpoto 12 pebavolikd kon 11
voatikd exkyvAiocpata mopovciacay tocootd 48-99% avacstoAng g opdong Tov plav
ROO" oty peyaivtepn eEetalduevn ovykévipwon, 200 pg/mL. Movo 1o pebovorikd
EKYOMOUO OTEPUATOV Kol TO VOOTIKO €KYOMGUO VEEPYEW®V TUNUATOV TOVL QUTOV
Lupinus albus kafd¢ kot to vdatikd ekyvAicpo omepudtov tov Phaseolus vulgaris
napovciocav 16%, 26% xor 18% oavactoAn ¢ opdong twv pildv aviictolyd, o1
ovykévipwon 200 pg/mL (IMivakog 13). Xty Ewdva 37 mapovctdlovtat ot pmtoypapieg
TOV TNKTOUATOV oyapolng TG TPOSTOTEVTIKNG OPAONG TOV VIOTIKOV EKYLAICUATOV
OTEPLATMV KOl VTEPYEI®V TUNUATOV ToL @uTov Phaseolus vulgaris, oto omoia @aivetal

YOPOKTNPLOTIKA 1) S10pOopa TNG 10(00G o1 dpdon Tev dvo ekyvioudtov (Ewova 37 B).
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2
e ollivekag 13: TIpootatevtiky dpdon TmV eKYVAMGUATOV Yuxovlmv oty enoyouevn amd pilec ROO™ mpdkinon povokhavov Bpavoudrov cto DNA
98 MeBavolka ekyvAricpora Yoatikd ekyvricpora
o= , ” ’.
= & Tpipara Yoyavon ’ Yuykevipaoels (ng/mL) Yuykevipooels (ng/mL)
m. tov TNGS OIKOYEVELNG 5 10 20 50 100 200 5 10 20 50 100 200
75 eurév Leguminosae % Avactoly” ICse" 17 % Avactol ICs" 17
w = :
=3 meq -athyrus laxiflorus 4027 73:5° 896" 89+6° 93+7° 98#3" 6 0851 50+6° 83x4" 84#2" 9742" 99+1° 991" 5 0852
N subsp. laxiflorus
b5 Moo Lathyrus sativus 5¢1 201" 38£3" 87+4° 962" 93x4" 25 0,985 - - - - - - - -
*3 6o Vicia faba 9+1  13+2 39#4" 69+3" 78+4" 845 28 0979 101" 26x1" 58t1° 871" 93t1" 961" 16 0,991
S oo Phaseolus vulgaris 9+3  14+4  24+1" 56+2° 81+6 934" 43 0,968 1645 26+4° 57+4° 84+1" 87+1° 91+1° 16 0,987
9 oo Lotus edulis 3t1 83 243" 50+¢3° 79+1" 90x4" 49 0,983 NI NI 15%#5 41#3° 6744 76£3° 64 0,919
%Hspmdpmc Lupinus albus NI 9+4  28+#3" 49+4" 6442 67+3° 52 0,975 Kapio 8péon® - -
. 6o Lens culinaris 9+3 9+2  20+#2" 44+4" 613" 78+1" 65 0971 8+2  14+2" 32#2° 67#3° 73x1° 84x3° 32 0,984
S Moo Lotus longisiliquosus NI NI 1242 34#1°  724#2° 92+#2° 68 0,943 NI 12+¢1  33+#2" 742" 84+3" 84+#3° 30 0,976
3 6o Tetragonolobus purpureus NI NI 9+1  30#2"° 585" 88+2° 85 0,953 6£3  11x4 342" 73#3" 94#3° 99+1° 30 0,976
2 Kapnoi Lotus edulis NI NI 7+l 212" 40%3° 744" 130 0,947 NI NI 1043 49+5° 7142 81#2° 51 0,977
=] Vicia tenuifolia . x x . x .
~. Kopmoi NI NI 7#3  20+2" 37+4" 65+#2° 140 0,985 NI 8+3  14#3 38#3" 63+3" 803 69 0,958
= subsp. stenophylla
w i i i i * * * * *
2 Moo Vicia tenuifolia NI NI 742 14+#3  36+5 60+4" 157 0972 NI 6+2  15+4 43+3° 67+5 84+6° 60 0,950
< subsp. stenophylla
Kapmoi  Tetragonolobus purpureus NI NI NI 8+2  24+1" 48+4" >200 0,841 NI NI NI 16+2  39+#3" 67+¢3° 135 0,976
Eréppata Lupinus albus NI NI 743 10#3  13+2 161" >200 0,968 Kopia dpéon - -
Imépuato.  Lens culinaris Agv dokipboTnke® - - NI NI 9+4 313" 49+2° 73x1° 110 0,897
Inéppora  Phaseolus vulgaris Agv SoKkGoTnKE - - NI NI 4+1 743 102  18+2° >200 0,904
IT6o.  Lupinus albus Agv dokdoTnke - - NI NI NI 1446 17+4 264" >200 0,757
IT6a  Lathyrus clymenum - - - - - - - - Kaypio dpéon - -
Elawogvponoivn” 36+3° 57+4° 75+1° 93+1" 951"  95+1° 8 0,947

;HOGOGT(') avaeToANG TG emayopevng and tig pieg ROO’ petdfaocnc tg vaepeMkmpévng dlouopemong tov mhacudiokod DNA otnv avoryth kukAik.
ICso: (ng/mL).

r: Zuvteheo TG YPOUUIKAGC cuoyETiong katd Spearman, p<0,01.

O TéG eKPpdlovton o¢ 1 HEon TN £ TVTKO GEAALN TOV TOGOGTOV AVAGTOANG TPV AVEEAPTNTOV TELPUALATOV.
“To exyvrioporo dgv Topovsiocov kapio dpdon oe kopio eEetalOpevn GLYKEVTPOON.

“Ta ekyvhiopato dev SokdoTnoy Adym TS SIEAVGTC TOVE 68 T0600TO HeBUVOING TOV EXNPEALEL TO ATOTEAEGLOTO.

"EAatogvpomaivn: ypnoiponotidnke g deiktng 1oyvpfic TPOSTATEVTIKNG dpaong.
NI: 0% avactolf]. ZToTioTikd onuavtikd mocootd, p<0,05 oe cuykpion pe Tov apvnTikd pdptupo (thooudiakd DNA kot pilec ROO).
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Ewova 37: TIpoototentikn 0pdacn eKyAGUATOV YuxavlimV amévavtt oTny enayorevn ond
piCec ROO’ mpoxkAnomn povokiovmv Opovoudtwv oto DNA. (A) Mebavolkd exyvlicpata
Tov kaprov (exy. 1) kol tov vaépysiov tunuatev (eky. 2) tov eutov Lotus edulis. (B)
Yootk exyviiopata tov onepudtov (exy. 3) Kot TV vaépyelmv tunudtov (exy. 4) tov
evtov Phaseolus vulgaris. ZmAn 1. apvntikdg paptopag, omin 2: Oetikdg paptupag
(uovo pileg ROO"), othieg 3-8: pileg ROO™ kan ta ekyvAiouota 1 M 2 o¢ 5, 10, 20, 50, 100,
200 pg/mL avtictorya, othieg 9-14: pilec ROO’ ko to exyvricpota 3 1 4 o 5, 10, 20, 50,
100, 200 pg/mL avtictorya. AK: Avoyyt) kukAikn Swopdpewon. Y. YrepeMkopuévn
SLUOPP®OT).

Yvvolkd, Tapatnpridnke 0tL Ta ekyvlicpota avéstelhav T dpdon tov piidv OH
kot ROO’ vo mpokarovv povokiwva onacipote oto DNA. Qo61060, N TPOGTOTEVTIKY
dpdon tov ekyvAopdtov di€epepe petald Tovg Kol amévavtt otn dpdon v 6vo plav
(MMivaxeg 12, 13). H 1010100 00T TOV EKYLAIGUATOV VTOOEIKVIEL OTL 0TO, EKYVAIGHOTO
VILAPYOVY OVGIEG O1 OTOIES £YOVV TNV IKAVOTNTA VO OAANAETIOPOVV HE TIG EAeVBepeg pileg
Kol vo gumodilouv T Opdomn tovg. Ot dpopég oTN SPACTIKOTNTA TOV EKYLMOUATOV
UIopoLV v 0mod0BobV OTN SPOPETIKT TOGOTIKH KOl TOLOTIKY TEPLEKTIKOTNTA TOVG GE
TOAVQOIVOMKEG  evidoelg. TEAog, Opol HE TO OMOTEAECUOTO TNG OVTIOEELOMTIKNG
KAvVOTNTOG, TO O OPACTIKA EKYVAMopata NTov T0 HeBavVOAKO Kot TO VOUTIKO EKYDAICHO

TOV VIEPYEIOV TUNUATOV ToL LTV Lathyrus laxiflorus subsp. laxiflorus (ITivakeg 12, 13).
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3.1.4. Enidpaocyn TV @QUTIK®V £KXOAMOHAT®OV 0T1 Opaotikot)ta €VCOP®V IOV
EANAEKOVTAL OTO OSEIOMTIKO OTPEG KAl TNV AVILOEEO®WTIKY] apova

ATO T TPONYOOUEVO OTOTEAEGLOTA TTOPOTPNONKE OTL TAL EKYVAIGLOTA TOPOVGIOGOY
ONUOVTIKES AVTIOEEOMTIKEG 1010TNTEG Ko Tpootatehovy 10 DNA and v emiProfr) dpdon
elevbepov pllov. Me okomd TV mePUTEP® UEAETN TOV PLOAOYIKAOV 1O10THTOV TOV
EKYLAOUATOV peAeTONKE M €MOPACT] TOVS GTN OPAGTIKOTNTA EVEOU®V OV EUTAEKOVTOL
O0TO OEEWMTIKO OTPES KOl TNV OVIIOEEWDMTIKY GUUVAE. XVYKEKPUEVO HEAETHONKOV Ol
emdphoelg Tov ekyvAopdtov otn dpactikotnta e XO, g CAT kot e SOD.

[Tio avoivtikd, mopatnphnOnke oOtL M mAcloyneio tov 17 vdoatikov ko 17
UEBOVOAKMV EKYVAIGUATOV, TOV SOKIUAGTNKAY ovEsTelAa TN dpactikotnta g XO. Ot
Tég 1Csp xopaivovray and 280 pe 850 pg/mL kot amd 200 pe 1100 pg/mL yio o vootikd
Kot pebovolikd exyviiocpota aviiotoyo. Movo 2 pebavorikd kot 4 véatikd ekyvAicpoto
dev elyav kapia enidpacn ot dpaotikdtnta e XO ([Mivaxeg 14, 15).

Ocov agopd 1o éviopo CAT, n mhetoynoia Tov ekypAopdtov dev eppdvicay Kopio
enidpaon ot dpactikdtntd ¢ (IMivakeg 14, 15). Movo 5 and to GLVOAIKA eKyLAicUATA
avéoteav ) dpactikotnta g CAT. Ta exyviiopata tov gutov Lathyrus laxiflorus
subsp. laxiflorus eiyav v mo oyvpn avoaotortiky dpdorn pe téc 1Csp 120 xar 200
ug/mL yio to vdatikd Kot pebavorkd exyvAicua avtictorya. H dpdon tov ekyviopdtmv
dlépepe avapeco oto VOATIKE Kot peBovolkd ekyvAiopata. o mapddetypo eved T0
VOATIKO EKYVAICUA VTEPYEI®V TUNUATOV TOL Gutov Lotus edulis giye avaotoltikn dpdon,
éyovrag Tt 1Cso 490 ug/mL, to avtiotoyo pebavolikd ekyvAlopo dev giye Kopio
enidpaomn otv CAT. IIévte axdun ekyviicpato avéotellav tn opactikotnto g CAT,
®oTdG0 NTav advvato vo Tpocsdlopiotovy ot Tipég 1Csg yati amoppopovsav oto 240 nm
ko emnpéalav tig petpnoeig (IMivaxeg 14, 15).

H mieioynoio tov ekyvioudtov dev ennpéale ™ dpaotikdtra e SOD (IMivaxeg
14, 15). Movo 6 omd to ekyvAicpata giyov emaywykn dpdon oto évlvpo. Qo1660, Ot
ovykevipooelg PCso ntav peyardtepeg omd 1 mg/mL. Movo 2 exyvliopata, To pedovoriko
eKYOMOLO VIEPYEI®V TUNUATOV TOV GuTOL Lathyrus sativus kot 1o vdaTikd eKYOAIGHO TOV
Kaprdv Tov eutov Tetragonolobus purpureus siyav eraywyikn dpdon ot dpacTikOTNTA
mg SOD yopic va avactéAdovv v ovtooieidwon g mupoyorioing. Ta vrorowra
T666Ep OPOOTIKG eKyLAlopaTo glyav emaywyiky opdon ot dpaoctiotnta g SOD,
®OTOCO AVECTEIAAY KOl GE HKPO TOc00TO TNV awTooéeidwon ¢ mupoyaAroAing (ITivakeg
14, 15).
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MMivakag 14: Emdpdoelg tov pebovolkadv ekyvAioudtov yoyovldv ot dpactikdmra tov eviouwv X0, CAT kor SOD

MegOavolka ekyviiopota

Avaoto Enayoyn Avtooeidmon g
Tuipoata X0 CAT SOD TTVPOYUALOANG
Yoyavon g owkoyévelag TOV TPC TPC TPC .
Leguminosae QUTAV 1Cs* 610 ICso®  1C5* o710 I1Cs" PCsy* 610 PCs, P %6 Avostoh
Lupinus albus [Mepidpmio 200 £ 27 13 NA’ - NA - -
Lupinus albus [T6a 210 £ 27 13 NA - NA - -
Lathyrus laxiflorus subsp. laxiflorus  IToa 380+6 34 200+ 1 18 1030 + 23t 92 22
Lotus edulis [6a 410 + 32 14 NA - 1500 + 31t 50 15°
Lens culinaris [T6a 430 + 31 7 NA - NA - -
Lens culinaris Zmépuota 440 + 23 3 NA - NA - -
Phaseolus vulgaris [T6a 500 £2 9 NA - NA - -
Vicia faba [oa 540+ 6 16 490+ 6 15 NA - -
Lupinus albus Emépuata 560 £ 9 23 NA - NA - -
Lathyrus sativus [T6a 600 £ 3 19 NA - 1320 + 27 42 -
Phaseolus vulgaris XrépuoTal 790+5 2 >500% >2 NA - -
Vicia tenuifolia subsp. stenophylla [T6a 900 £ 2 8 NA - NA - -
Tetragonolobus purpureus [T6a 910+ 9 12 NA - NA - -
Lotus longisiliquosus Ioa 1000+ 9 11 >500% >6 NA - -
Tetragonolobus purpureus Kapmoi 1100 + 14 6 NA - NA - -
Vicia tenuifolia subsp. stenophylla Kapmoi NA - NA - NA - -
Lotus edulis Kapmoi NA - >500% >4 NA - -
Lathyrus clymenum IT6a - - - - - - -
X0 CAT
1Cs0 (1M) 1Cs0 (M)
AAOTOVPIVOAN 21+0,3 -
Aid10 Tov vatpiov - 0,35+0,01

Toykévipoon (ug/mL) tov ekyvlopdtov mov mpokoiei 50% avactodn (ICso) N emoywyn (PCso) tng eviupikng dpactikOTnTog * T0 TUTIKO
oQAaApO Kal ivol oToTIoTIKA onuavtikég yio P<0,05. p 1Y TOAVQULVOMKADV EVOGEDV TOL ekyvAiouatog otn cuykévipoon ICse/PCs. "NA: Kopio
eMIOPOOT OTN OPACTIKOTNTA TV EVOOU®V OTIG £EETALOUEVES GUYKEVIPDOGELC.

TExyvAicpota o omoio avaotéAlovv TV avTto0&eidmon ¢ TupoyaALOANG arnovaia g SOD.

TEkyvAicpato mov amoppoeovv oto eetalopeva ik KOUUOTOS Kot EXNPEAloVY To OTOTEAEGUOTE UETE OO T GUYKEKPLEVT] GUYKEVIPMOT).
“TrotoTed ONUAVTIKO TOGOGTO OVOGTOANG TNG OLTOOEEIDMONC TNG TVPOYUALOANG oTIG cvykevipwoelg PCsy e cvykpion pe to paptopa, p<0,05.
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Iivaxkag 15: Emdpdoeig Tov vdatikdv ekypAoudtov yoyavlav ot dpactikdtra tov evioumv X0, CAT kot SOD

YO0tk eKyvAMiopaTo

AvaoTtoi Enayoym AvTooteidmon g
Tupota X0 CAT SOD TVPOYALOANG
Yoyavon g okoyévelag TOV TPC TPC TPC ,
Leguminosae QUEdY ICs ©6101Cs’  ICs® o0101Cs’  PCs®  o10PCypt 0 AVEOTOM|
Vicia faba [Toa 2803 9 480 + 23 15 NA' - -
Phaseolus vulgaris [oa 350+ 6 35 >200% >6 NA - -
Lathyrus laxiflorus subsp. laxiflorus  ITéa 350+9 10 120+ 3 12 1010+ 12 101 -
Lupinus albus IToa 3752 15 >500% >20 1120 + 35t 44 17"
Lotus longisiliquosus [T6a 425+ 3 11 NA - NA - -
Vicia tenuifolia subsp. stenophylla [T6a 460 = 20 7 NA - NA - -
Lotus edulis [oa 550+ 9 12 450+ 3 10 NA - -
Lens culinaris [oa 585+ 7 29 NA - NA - -
Tetragonolobus purpureus Ymrépuata 620+ 6 8 NA - 1300 + 23 17 -
Lotus edulis Ymépuata 670 £ 10 9 NA - NA - -
Tetragonolobus purpureus [T6a 685+ 6 14 NA - NA - -
Lupinus albus [Mepwcapmo 790 + 18 22 NA - NA - -
Vicia tenuifolia subsp. stenophylla Kapmoi 850+ 3 10 NA - NA - -
Phaseolus vulgaris Ymépuota NA - NA - NA - -
Lens culinaris Kapmoi NA - NA - NA - -
Lupinus albus Kapmoi NA - NA - NA - -
Lathyrus clymenum [T6a NA - NA - NA - -
Lathyrus sativus [T6a - - - - - - -
X0 CAT
1Cs0 (uM) 1Cso (nM)
AALOTOLPIVOAN 21 +0,3 -
Alid1o tov vatpiov - 0,35+0,01

Touykévipowon (ug/mL) tov ekypiiopudtov mov mpokaiei 50% avactodf (ICso) 1 emaywyf (PCso) g evivpkig SpactikOTNTog + TO TUTIKO GO Kot
givar ototioTikd onpavtikég ywo p<0,05. Pug molvpovolikdv evdoewv Tov ekyvriopatoc ot ovykévipoon 1Cse/PCso. 'NA: Kapia enidpoon ot
dpacTKOTNTA TOV EVEOU®V OTIC £EETALONEVES CLUYKEVTPMGELS.

TExyvAiopato ta onoio avactéllovy Ty awtooleidmon g Tupoyarhoing arovcio g SOD.

TExyvAicpata mov anoppo@ovv ota eEetalopeva unKn KOUUATOG Kot EXNpealovy To amoTEAECUOTO LETA OO T GVYKEKPLUEVT GUYKEVIPMOOT. “TromoTikd
ONUOVTIKO TOGOGTO OVOGTOANG 1TNG OLTOOEEId®ONG NG TVPOYOAAOANG o1l ovykevipwoel PCsy oe oUykpion pe to pdprtopa, p<0,05.

148



AVT0 0@eiheTan 6TO OTL EVAOGCELG OTO EKYVAICUATO EXOVV TNV IKAVOTNTO VoL OAANAETOPOHV
pue g pilec Oy mov Ppiokovior otov aépo Kot 0dnyodv otnv avtoo&eidmon Tng
nopoyaAloAng (ITivakeg 14, 15). Ta ekyvAiopata T@V VIEPYEIOV TUNUATOV TOV GLTOD
Lathyrus laxiflorus, to omoia avéoteihav oe pikpd Pobud v oavtooeidmon g
TOPOYOALOANG, elyav mapovoidoel Kot Kavotnto vo eEovdetepdvouy tig pileg Or”
(Mivakag 11).

YuvoMka, TapatnpnOnke 0TL Ta eKyVAMopaTo avésTellay T dpacTtikotnTa TG XO
kot g CAT evo giyav enaywyikn dpdon ot dpactikémro g SOD (ITivakeg 14, 15
Ewova 38). Ot dapopéc ot SpacTikOTNTo TOV EKYLAMGUATOV THAVOG 0QEIAOVTOL 0T
OLOLPOPETIKN TTEPIEKTIKOTNTA TOVS GE TOAVPUIVOMKEG EVDGELS. LTV TAELOYN QIO TOVS TO
eKyvMopatTo mov giyov UEYOADTEPT TEPIEKTIKOTNTO GE TOAVQOUIVOMKES EVAOGEIS OTI
ovykevipaoelg 1Cso mapovsioacay Kol 16YLPOTEPT AVAGTAATIKY] dpdon ot dpacTikdTnTo
g XO kot g CAT. Qot660, T0 amoteAéspata deiyvouv 0Tt mailel onuUavTikd poOAo Kot
1 TO10TIKN GVoTAON TV ekyVAlcuatov (ITivakeg 14, 15).

H avactaitikn dpdomn tov ekyvMoudtov ornévavtt otny XO ftov mo 1oyvpn o€
oxéon pe v emidpact] Tovg oo GAAL dVo Evivua, KaBMOG ta ekyvAiopato ovESTEILOY
v XO 6€ GLYKEVTPMGELS OTIG 0moieg dev glyav kopia opdon omv CAT ko v SOD.
Ta poéva exydvAopota mov exnpéalay T OPacTIKOTNTO Kol TOV TPV VOOUOV NTOV TO
VOATIKO Ko UeBavoAKd ekyOAMoUa VIEPYEI®V TUNUdTOV Tov @uTov Lathyrus laxiflorus
subsp. laxiflorus. Ta ekyvAiopata oVTAE HTAV TO LOVA TO, OTTOI0 TAV O ATOTELEGHOTIKOT
avaotoleig g dpactikotntog g CAT amd 6t g XO ([Mivaxeg 14, 15). Me Bdon tig
avTpacelg mov KatoAvovv to Evivpo mov efetdotnkav, mopotnpeiton OtL TO
EKYLMOUATO YTAV O OTOTEAECUOTIKA GTO VO EUT0OIOVV TO GYNUOTIOUO TV EAELOEP®V
pllov amd v XO, mapd oty eEovdetépwon tovg pécm g dpdong g CAT ko g
SOD (Ewova 38).
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eKyOAlopata

1 enaywyn
Y SoD
ovpikoo§p + 0O, — H,0,
avaoToAr) avaocToAr)
eKxOAiopata _lXOT lCAT I— ekyOMiopata
Savlivn H,0 + O,

Ewova 38: Zynuotikn avamapdotoon g EXidpaong TV EKYVMGUATOV WYoxavimv o1
dpaotikdtra Tov eviopwv XO, CAT kot SOD.

3.1.5. Enidpaocn tov @uTiK®V eEKYOAMOpPATmV 0T1) dpdor g tonoicopepdaong I

Extoc amd 711g avtioewwtikég 1010tTeg, €EeTAOTNKOV Ol EMOPACES TV
eKyvMoudtov otn dpdon g tomoicopepdone I. H tomoicouepdon I mpokaimvrog
povokiAwvo  omacipote oto  mAocudkd DNA  yolapodver v vrepeMKOUEVT
SLUOPPMOT) TOV GE OVOLYTH KUKAKT OOPO®ON.

Amd 1o ovvolkd exkyvAopata yoyovlov, eEetdotnkav apyikd 11 vootikd
ekyvAiopoTo yio TV enidpacn tovg otn dpdon ¢ Ttoroicouepdong I (IMivaxag 16). Ta
amoteléopato  £deiEav  Ott udévo S0  ekyvAlopata  emmpéocav TN OpAcm NG
tonoicopepdong I otig e€etaloueveg ovykevipmoelg (100-800 pg/mL). Ta exyviicpoto
ATl TPoEpyovTay omd To vmépysto TuRpata tov eutov Lathyrus laxiflorus subsp.
laxiflorus ko Vicia faba (ITivakag 16). To vdotikd ekyOMGHO VIEPYEIOV TUNUATOV TOV
evtov Lathyrus laxiflorus ftav 1o mo dpactikd ekydMopa kabdg TOPOLCINGE
avooTOATIKY Opdor amévavtt otV Kavotnto g Tomoicopepdong I va mpoxoadel
povokimvo omacipoto, mopovctalovroc 55% avactoln otn pikpdtepn eEetaldpevn
ovykévipoon tov 100 pg/mL (ITivakag 16). H Jpdon 1oL ekyvAiopatog ovtov
e€etdotnke Kol og pkpoOTEPES cvykevtpwoelg 5, 20 kar 50 ug/mL mapoveidlovtac 23%
aVOGTOAN TG dpdomng TG Tomoicopepdong I ot cvykévipwon 20 pg/mL (Ewova 39).

To vdatikd ekydAoua vaépysliwv Tunuatov tov eutov Vicia faba mapovoioce
avooTOATIKY Opdon oty tomoicouepdon I otig cvykevipmoeig 200 ko 400 pg/mL.
Qot6c0, ot peyordtepn eetalopevn cvykévipmon, 800 ug/mL, suepdvice emaywykn
dpdion. Xe avt TN GLYKEVIP®ON TOL EKYVAGHOTOC, Tapovsio TG Tonoicopepdong I,
VIEPEMK®UEVT dapOpPwon tov TAacotakov DNA petéfnke oe peyaddtepo PBabuo

OTNV aVOLYTH KUKAIKN dtapdpemon o€ oyéon pe 1o Oetikd paptopa (Ewdva 39).
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Hivakag 16: Enidpacn vdotik®v EKYVMOUATOV yuyovlmv ot dpdomn g Tonoicouepdong |

Yuykevipaeelg (ng/mL)

Tpipora 5 20 50 100 200 400 800
Yoyavon TOV QUTAV % Avaotoin
Lathyrus laxiflorus . 742 23+2°¢ 49+1° 55+4° 57+3°  60+4"  64+4"

subsp. laxiflorus

Yuykevipaoelg (ng/mL)

Tpqpoato 100 200 400 800
Poyoavon TOV QUTOV % Avoctoln % Enroyoyn
Vicia faba I6a 11#2  15+2° 3244 -74+8
Lotus edulis [Toa kapio dpaon’
Lotus edulis Xmépuota Kapio dpaon
Phaseolus vulgaris  Xaépuata Kapio dpdion
Phaseolus vulgaris  IT6a Kapio dpdon
Lens culinaris [Toa Kapio dpdion
Lens culinaris Emépuata Kapio dpdon
Lupinus albus Yrépuata Kapio dpdon
Lupinus albus [T6a Kapio dpdon
Lathyrus clymenum Tloa Kapio dpdon

Ot Tipée exepalovior ®g N péon TN £ T0 TOTIKO GEAAUA TPLOV AVEEAPTNTOV TEPOUATOV. PTa
ekyvMopata ogv mopovciocav kopio Opdomn oTiG €EETALOUEVEG CGUYKEVIPMOOELS. LTOTIOTIK
onuavtikd Tosooto yuo p<0,05.

A 1 2 3

AK -

Yn —>

Ewova 39: Enidpacn tov SpacTtikdv vduTIKGOV EKYLMOUATOV yuxavOdv otn dpdon g
tormoicopepdons 1. (A) Exydiiopa tov @utov Lathyrus laxiflorus subsp. laxiflorus kot
(B) tov @utov Vicia faba. XtiAn 1. apvntikdg paptopag. Ttin 2: 0etikodg paptupoc.
[Mhacodoxd DNA 10 omoio petafaivel 6Ty avolyt KUKAKY O0UOPP®GCT) TOPOVGIN
1,3 units Topo | uévo (Betikog paptopoag), Xtian 3: mraoudiaxd DNA, 1,3 units Topo |
napovsic 200 pg/mL vdatikod ekyvAiopatog otaguiod 1 5, 20 xor 50 ug/mL
ekyvAiiopotog Tov gutov Lathyrus laxiflorus subsp. laxiflorus (ctiec 4-6 A) 1 pe 100,
200, 400 ot 800 pg/mL ekyvAicpatog tov @utov Vicia faba (otieg 4-7 B). AK:
Avoryt KoKk Stopopewon. Y. YrepeMkopévn oopdpemon.

Amo ta mopanmdve omoteAécpoTo Tapotnpninke Ot N TAEIOYNEIK TOV LOATIKOV
eKyvMoudTov  yoyavbov mov  dokludotnkay dgv  emmpéalav TN dpdon g
tonoicopepdong L. 'Etot, doxipdomkay povo to pebavorikd exyvAicloTa TV VIEPYEI®V
Tunubteov tov euteov Lathyrus laxiflorus subsp. laxiflorus kot Vicia faba. Axoun,
e€etdonke Kot 10 pebavolkd exydMopo VIEPYEI®V TUNUATOV TOV eULTOD Lotus edulis,
TopOAO OV TO OVTIOTOWO VOOTIKO eKYOAlopo dgv glye Koapio emidpaocn oV

tomoicopepaon L.
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Kot ta tpion peBavorkd exyvAiopato avéstellay T dpdon g tonoicopepdong |
ot efetalopeveg ovykevipooelg (IMivakag 17). ITwo avolvtikd, to pebovoiikod
eKYOMOpO TV VIEPYEI®V TUNUdT®V Tov @uTov Lathyrus laxiflorus subsp. laxiflorus frav
T0 710 OPAOTIKO KAOMG TOPOVGINGE AVAGTAATIKY dpdon oo T cvykévipwon 20 pg/mL.
To peBavolikd exyvAicpo vIEpyelmv Tunpatov Tov eutov Vicia faba, ce avrtifeon pe to
avTioTO(0 VOUTIKO EKYVLAICHO, OVESTEILE TNV Tomoicopepdon I pdévo ot peyoaivtepn
e€etalopevn ovykévipwon, 800 pug/mL. Axoun, oe avtifeon pe 1o avtioTolyo VOATIKO
ekyOMopa, 10 peBavolkd ekyOAIGHO VEEPYEI®V TUNUdTtOV Tov @uToy Lotus edulis
TOPOVGINGE OVACTOATIKN 0pAcn ot dpdon ¢ Tomoicopepdons I 611G GLYKEVIPOGELS

400 kot 800 pg/mL (ITivakag 17).

MMivaxkag 17: Enidpoon tov peBavolMKkdV £KYLMOUATOV LVTEPYELOV
Tunudtev tev eutov Lathyrus laxiflorus subsp. laxiflorus, Vicia faba
ko Lotus edulis ot dpdion ¢ tonoicopepdong |
MegOavolka eKYVAIGPATO VTEPYELOV TURATOV TOV QUTOV
Yuykevipooels (ng/mL)

Lathyrus laxiflorus 5 20 50 100
subsp. laxiflorus % Avactol
94  17x3° 3242 5305
Yuykevrpooelg (ng/mL)
100 200 400 800
% AvaoTtoi
Vicia faba NI NI NI 211
Lotus edulis NI 1444 20+2° 24+2"

*Or Tég exepdlovial g M péon T E o *nmuc(') COOALO TPLOV
aveEapmtov nepopdtov. NI: 0% oavactol. XTaTioTiKG GNUOVTIKO
1060010 Yo p<0,05.

YUVOMKE TO TOPATOVED OTOTEAECUATO OELYVOLV OTL GTO. EKYLAMGULOTO TOV PLTOV
Lathyrus laxiflorus subsp. laxiflorus, Vicia faba kot Lotus edulis vrdpyovv ovcieg ot
omoieg €yovv TV 1KOvOTNTO Vo OAANAETOpoLV pe TNV Tomoicopepdon [ wor va
emmpedlovv v Opaon ™G To SlPOPETIKA OTOTEAEGLOTA TOV TOPOTNPOVVTOL GTY|
opdon 1OV EKYLMOUATOV OQeihoviol O6TO OTL To EKYVAICUATO TGV TPIOV OLTOV
Yoxavldv Tpoépyovtol omd SPOPETIKE QUTA KOl TO EKYVLAICUATO TOVG TAPOLGLALOVY
OLLPOPETIKT] GVOTOCT GE dPACTIKES OVGIES, 1) OTTol0 EXNPEALETOL KO OO TOV SLOPOPETIKO
StaAvtn exyoMong. Tapatnprnke 0TL Ta eKYLAIGHOTO TOPOLGIOGAV GTIC TEPIGCOTEPES
GLYKEVIPADGELS OVOGTAATIKY OPAOT). LTIG CLYKEVTIPMOOELS 0VTEG pmopel va BewpnBovv mg
KATOOTOAEIS TG dpdiong g tomoicopepdong I. Avtifeta, 1o yeyovog 6Tl 10 VOATIKO

ekyvMopo Toag tov eutov Vicia faba oty peyaddtepn eetalouevn ovykévipwon 800
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pg/mL  mopovcioce emaymywk dpdon oty tomoicopepdon I, vmodewvidel Evav

OLLPOPETIKO UNYAVICUO OAANAETIOpaoNG 1e To EVOLLLO.

3.1.6. Avtipetalhadtyovog dpdaon ToV QUTIK®V EKXOAMOPATOV

IMa ™ pedétn e avtipetolostyovon dpdong emA&ydnkay ta eKyLAIGHOTA TOL
elyav kdmow emidpacn ot Opdon ¢ tomoicopepdons I [T  ocvykekpiuéva,
e€etdotnKav T HEBOVOAKE Kot LOUTIKA EKYLMOUOTE TOV VIEPYEI®V TUNUATOV TOV
eutav Lathyrus laxiflorus subsp. laxiflorus kot Vicia faba kot to peBavorlxd exydiopa
VIEPYEIOV TUNUGTOV Tov @UToL Lotus edulis. Ta ekyviiouata ovtd, peletnOnkov yo
NV AVTILETAALAELYOVO dpdon TOVG GTNV ENAYOUEVN OO UmAeopvkivn petaAra&ryéveon
oe Paxmplokd xotrapo Salmonella typhimurium TA102. And ta amotehéouata
mapoatnpOnke 0t Ta ekyLAIGHaTa Ogv €015V 1oYLPN AvTIHETAAAAELYOVO dpdon.

Moévo 1o pebavolkd exydMopo tov eutov Lathyrus laxiflorus subsp. laxiflorus
Tapovcioce  avtipnetaAlaSlyovo  dpdomn ot eEetalopeves  ovykevipooels.  [To
GLYKEKPLUEVA, OVECTEIAE TNV EXAYOUEVT] OO UTAEOUVKIVI] HETOAAAELYEVEDT] GE TOGOGTO
15%, 53% kot 78% o1ig ovykevipooeg 0,15, 1,5 xor 3 mg/mL (0,3, 3, 6 mg/tpiprio)
avtiotoyo ([Tivaxog 18, I'paenua 4). Kot ta 600 ekyvriicpoto tov gutov Vicia faba kot
0 pebavolkd ekyvAopo tov  @utov Lotus edulis dev  mopovoiacav  kopio
avTipetoAAallydovo opdaon. Axkoun, kKoavévo omd Ta ekyLAIoUATO OEV TAPOLGINCE
To&IKOTNTO. 0T KOTTOPO OTOV SOKIUAGTNKOV UOVO TOVG 01N peyaAvtepn eEetalopevn

ovykévipwon (6 mg/tpipiio = 3 mg/mL) (ITivaxag 18).

100
78)*
80 4 (78)
w W
[ =3
b
'E's’ 60 - (53)*
< W
S >
05
S < 40 -
5 3
L6
= 20 | (15)*
0 -

0,3 3 6
ekXUAIopa mg/TpiBAio

Ipaonpa 4: Avtipetorra&ryovog opaon tov pnebavoilkol ekyLAIGHOTOG VITEPYELDOV TUNUATOV
tov eutov Lathyrus laxiflorus subsp. laxiflorus.
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Iivaxag 18: Avtipetolo&ryovog dpdon Tmv LOUTIKOV Kol LEBAVOMKOV EKYLAICUATOV VIEPYELOV TUNUATOV TOV YuxavOnhv

Yootk ekyviicpota

MgBavolka ekyvAricpora

Lathyrus laxiflorus Vicia faba Lathyrus laxiflorus Vicia faba Lotus edulis
_ N° N° N° N° N°
N° His” enaydpevov N° His" emaydpevmv N°His* enayépevov  N°His®  emoyopevov  N°His™  emayépevov
amOIKiEg OTOLKLDV amolKieg OTOLKLAV amolKieg UTOLKLAOV amoKiEg UTOLKLAOV OTOKIES UTOLKLAOV
ltp Bhrio” /‘l:pt[ikioB [tpiprio [Tp1Brio [tp1prio ITp1BAio Itpiprio [tp1Biio [tp1Brio [tp1piio
ApvnTikoc péptopog 275+ 16 - 278 £ 10 - 271+7 - 236 £ 21 - 272 + 14 -
gﬁ:ﬁ%fo‘pwmg 1027 +13" 752" 838 + 28™ 5607 1026445 7557 818+11" 582"  876%26" 604"
. .
?E&[&:’; Mg/piphio”  gge 4 41 711 809 + 22 532 912 + 30" 641" 804 + 16 569 811+ 17 539
?f&nir;g/ B0 1027 + 37 752 785 + 48 507 623+ 25" 352" 843+ 8 607 808 + 32 536
?f&nir;g/ B0 1035 + 58 760 798 + 49 520 434 20" 163" 806 + 37 570 816 + 16 541
Eicy. 6 mg/zpiphio 308 + 28 ; 272 +11 i 240 + 25 ; 272 + 11 i 257+ 6 ;
(-Mm).)
Mef. exy. otapOAl
6 mg/tpipAio 551 + 26" 236" 441 + 26" 164 479 +20° 208" 411 £ 14 175 387+ 26 115
(+Mn).)°

“Ot T ekppalovar g 1 HEST T 10 TLKO GPIALN ToV apdpod (N°) tov eravapstadloypévov His™ amouidv/tpiiio.
BApt@p(’)g (N°) tov enaydpsvev amokidv/tpiiio: vroloyileton apaipdvtog T péon Ty Tov apduod tev avbdpuntev His™ amowidv tov apvntikod pdptopa
amd TV HEGT TIUN TOV 0PLOOD TV OTOIKIOV 6T0 TPIRAL TOV TEPLEYOVV TN UTAEOUVKIVI KOUT TO EKYOAGHLO.

'(+Mm.): Mapovoio prieopvkivng 0,5 pg/tpipiio.
Suykévipmon exyvhiopatog mg/mL= (mg/tpipiio)/2.

8To LEDOVOAKO EKYVAIGHO OTOPVALOD YpNoIoTombnke w¢ deiktng toyvpng avtipetariaérydvov dpdong (70% avactoAr] e HeToALaELYEVESTC).
H TN €Vl OTATIGTIKG ONUOVTIKY o€ oY€om Le 1o Betikd pdptopa, p<0,05.

“H tipn eivat 6TOTIOTIKG SUOVTIKH 0€ GY£0T e TOV apvTkd pdptopa, p<0,05.
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3.2. Biodpaotika molv@arvolika o00TATIKA TOV QPUTIKOV EKYVAMOUATOV KAl
Prodoyikég Tovg 1010THTEG

Mg Bdon to mopomdve omoTEAEGUOTA TO. EKYVMOUATO TAPOVGINCHY CUAVTIKEG
ANUEOTPOCTATELTIKES  1010TNTES. Ol TOPOTNPOVUEVES OPACES TOV EKYVMOUAT®OV
amodidovVTOL 6T TEPLEYOUEVD. PlOOPACTIKA GVOTATIKA TOLG. Me KOO TNV TOWTOTOIN o
Kol HEAETN] TOV WOTNTOV TOV CLOTATIKOV 0LTOV emA&yOnkav Vo pebavoAiikd
EKYVAICUOTO TOV TOPOVCINGOV CNUOVTIKES OVTIOEEWOMTIKES KOl YNUELOTPOCTOTEVTIKES
womreg pe Paon tig mapamdve pehodovs. Ta ekyvAicpata mov emA&yOnkav NTav ta
uebovoAikd exyvAicpota VIEpyel®V TUNUdTOV TOv eutov Vicia faba (kovkid) ko Lotus
edulis (Adtog). AkorohONoE KAAGHATOTOINGT TOV EKYLAMGUATOV KOODE Kol amopdvmon
KOl TOLTOTMOINON  KAMOIWV  TOAVQOIVOMK®DV — EVAOCE®V TOV  KAACUAT®V  TOV

amopovoinKay.

3.2.1. Brodpaotikd moAv@atvoAKd COOTATIKA TOV EKYDALOPAT®V

Ao 10 pebavolkd ekydAouo TV VIEPYEIOV TUNUATOV Tov @utov Vicia faba
(48,1 g) petd 1t dwdikoocio KAacpaToroinong amopovodnkav cuvolkd 16 kidopota
(11, Vf A-L xou 5 VI M-Q), evéd omd exydicpo tov putov Lotus edulis (12 g) cuvolikd
15 khéopota (9 Le A-l kot 6 Le K-P). Ao avtd ta kAdopata, enthéyOnkav 10 and to
ekyOMopo tov eutov Vicia faba kot 4 amd to exydAopa tov eutov Lotus edulis yia
MEPAUTEP®  UEAETN] TOV  YNUEIOTPOCTOTEVTIK®OV TOVG ilotnTtwv. H ovotaon tov
KAoopdTov Kol ovaloyio Tov evocemv 6g avtd mapovsialetatl otov [Tivaxa 19.

Ta kAdopoto tov ekyviiopatog tov @utod Vicia faba Mrav petypoto 2-3
TOAVQOUVOMK®OV EVOCEMV GE SPOPETIKT avaroyio. Aviifeta to KAdouaTo TOL TOV
ekyvMopatog Tov @utov Lotus edulis ftav pEHOVOUEVEC TOAVQUIVOAIKEG EVOGELS, UE
e€aipeon 10 KAdopo Le E, o omoio Ntav petypa ovo wopepmv g idlag Evaong og ion
avaroyio (IMivaxag 19). Xto kAdopoto ovtd  tovtomombnkav ocvvolkd 14
TOALQAUVOMKEG eVoElS. O mepattépw kaBupIopoc Twv ovslav €ywve pe t ypnon HPLC
eved 1 doun Tovg mpocdlopicTnke pe TIG TEYVIKEG paouatookoniog 1D kat 2D NMR,
VrEPL®O0VG-opaToD (UV-Vis) kat paocuatopetpio ndlog MS. g peréteg NMR Eywvav
newpuota cvvroviopod mpotoviov (*H NMR) ko avOpaka (PC NMR) o kot 8o
dwothoemv, pe dtpopetikés aainiovyieg maipumv (DEPT, NOESY «ir) mpokeipévov

va kafBopiobel TANpwg 1000 1 doun, 660 Kal 1 oTEPEoYNLEia Tov KEOE TpoidvTog.
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IMivekag 19: Kidopoto mov amopovodnkav omd to pebovolkd ekyvAMopoata LRéPyELmV
Tunuatov Tov eutov Vicia faba kot Lotus edulis kot n 60v6T001 TOVG 68 TOAVQOIVOMKES EVHOGELS

KLaopata and to exydhopa Avaioyio
ovtov Vicia faba Mol @aivolkég EVAGELS evaicewy  IMosotnto (MQ)
ViB 1:2:3% 3:1:3 320
ViC 1:2 2:1 320
VfE 3:4 31 235
VfF 3:4 2:1 438
VTl 5:6 1:4 305
VK 5:10:6 4:1:2 245
VFfL Miypo un ToMKOV EVOGEDV - 1123
VN 7:8 2:1 291
ViP 9:10 1:1 800
VIQ 5:10 2:3 841
Kidopata amd to ekydMmopa Avalroyio
@vtov Lotus edulis oA @uIvoMKES EVAOGELG evoeemv  IMosotnrto (MQ)
LeB 13 1 92
Le E 11 a,b (1oopepn) 1:1 42
LeN 7 1 94
LeO 12 1 46

“Evdoeig mov TouTonotonkay 6Tto KAGGHLOTAL.

O evooelg 1-11 Arav yvootég o avtifeon pe tig evaoelg 12 kot 13 o1 omoieg oev
eiyav tavtomomOei Eava (Andersen & Markham, 2006). H tavtomoinon tov evdcewv 12
kat 13 mpaypotonomnke péow 1D (*H, **C, DEPT) ko 2D (COSY, HMBC, HMQC)
NMR kot MS. Ot 13 evioelg mov tavtomomniay NTov YAVKoGid @AoBOVOL®Y Kot 7o
OLYKEKPIUEVOL LOVO-, Ol- KOl TPIOOKYOPWOIKA TUPAY®YO TNG KOUTPEPOANG Kol TNG
kepketivng. Tho avaivtikd tavtomombnkav 10 yAvkocidn kopmeepdAng kot 3 tng
Kkepketivng. Movo pia évoon, n évoon 3, dev Ntav prafovoedés. Me Baon v Pactkn
ANUKN doun TV QAABOVOEld®V To. chKyapa €ivol cuvoedepéva pe TIC VOPOSLAIKEG
opdoeg tov avBpaxa C-7 touv A dakTVAiov TG SOUNG TOV EAAPOVOEWDV KOl TOL
avOpaka C-3 g yépvpag tov mupavikod doktvAiov (C) (ITivaxag 20). Ot mAnpelg
OVOUOGTIEG KOl TO LOPLOKE BApN TOV TOAVQAIVOMK®OV EVOCEDY TOL TAVTOTOMONKAY GTaL

KAMaopota Bpiokovral oto [apdpnua (IMivaxag 33).
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Mivaxag 20: Xnuikn doun TV TOAVQAUIVOMK®Y EVOGEMV TOV TOVTOTOWONKAV 6To KAAGHLOTO
7oV amopovemdnkay omd ta pebavolkd exyviiocuata tov eutov Vicia faba ko Lotus edulis

Baouc) ynpun) oopn
TOV QLUPOVOELO OV

EV(!')GSIQ R3 R3 R4' R5
KEPKETIVY OH OH OH H
KOUTQEPOAN OH H OH H
1 Vﬁ OH OH H

ﬁ\)\ = (1M @rafovocrdic)
o o OH o
(peiypo liop,apo')v) ﬁ OH H “‘k?if H H OH H
(o] oH OH
HO oH (4]
o O
5 = OH H mﬁ H H OH H

OoH
Oiﬁ
OH O

OH H w2 H H OH H
7 e N s
AcO o

8 0 ﬁm OH H ™7°7 W H OH H
HO o " o
OH 0

O

9 O\H;mm OH H m% H H OH H

Ha (o]
O

10 %m OH H mg{ H H OH H
o 4

11(a) %ﬁm OH H w227 W H OH H
on O OH
Lo 4

11(b) mm OH H M?f H H OH H
(MI:OH OH
00 OH o

12 kV OH H w72°7 W H OH H
OHOH OH
00~ OAC o

13 kf OH H w27 W H OH H
OH

157

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



Ta dedopéva Tov pacpudtov NMR mov apopodv v Tavtonoinon tov evocemy 12
kot 13 mapovoidtoviar otov Mivaka 21. To edopa *H NMR ¢ évaonc 12 é8eiée A ko
B ofpata tomikd yio ta 3,7-61-opBo-vrokatestnuéva YAVKOG1oo TG Koum@epoAngs. 1o
oLYKEKPYEVE, TO Qdopo £6g1Ee dvo (evydpio dimhmv Kopve®v, éva oto o 7,90 (2H, d,
J=8,2 Hz), mov avtmpoodreve to H-2 kat H-6 kat o devtepo oto 6 6,94 (2H, d, J=8,2
Hz), mov avtutposédneve to. H-3  kat H-5. Ta §Ho mpetovia dwcav ofpa ota § 6,73 kat
6,46 (br s) ka1 avtioToryovsov otovg avipakeg C-8 kar C-6 avtiotoryo. AvTi 1 ¥NLKN
petatomion emPePaimoe 60TL 0 dvBpaxag C-7 gival vToKATEGTNUEVOS GTO SUKTOALO A NG
évoone. H mapovsio tov 600 avouepov npotoviov ota o 5,73 (br s) xar 5,57 (br s)
£€0€1Ee Ot T 000 chkyapa gival EVOUEVO GTO U YALKOGOKO Tunpa. To mpdto amd avtd
avtiotolyel oto B-D-amopovpavoécvro tunpa, OTm¢ €0e1&e M JpOpd oIV YNUIKN
petatomon ota 2,9 ppm Yo toug GvOpakes C-2 kar C-37". To Sehtepo ofua Kot 1
pebviopada oto 0 1,29 (d, J=6,4 Hz) anédei&e v mapovoia piog opddog papvolng, mov
glvor deGEVUEVT OTO [N YAVKOGISIKO TUfpa pécm a-évaong (Ibrahim et al., 2008).

To pdaopa B3C NMR ko o nepapatoa DEPT g évoong 12 £dei&av v mapovcio
dvo pebureviov, evog peBuviiov, 13 pebuviov kar 10 tetpaedpikdv avOpdrkmv. Askamévie
amd oUTE TO. LT AVTIGTOLYOVGOV GTNV KAUTPEPOAT, ONAadT 61O Un yYAvkooioo, 6
oV opdda g popvolng kot 5 oty opdda g antding. H ynuun petatdémion tov C-4
(0 179,5) anédei&e v mapovoio vdpo&vriov otov C-5 pe ymhikég 1810t TEC, YEYOVOS TOV
gival o€ ovpeovio pe v MUk petatodmion tov C-5 (0 162,6). Xto daopo HMBC ftav
EUPAVAG TN OLoYETIoN HETaD TOL  OVOUEPIKOD TPMOTOVIOL TOL TUNUOTOS TOV
papvorupavosvriov (H-1", 6 5,57) kat tov C-7 (4 163,5), mopdtt T0 avepeptcd Tpotdvio
tov amooviiov (H-1, & 5,73) édeiée va svoyetileton pe tov C-3 (6 135,2). H avtiotoyyia
TOV PPV TPOTOVIOV TV Gokydpmv &ywve ue spin-pattern analysis, COSY «ot
HMQC. Ta anoteAéopata avtd enifePaioocav ™ véa doun g Evaons 12 wg 3-opbo-
ATLOPOVPAVOGVAO- 7 -0pHO-POULVOTUPAVOGVLAOKOUTOEPOAT).

Ta amoteréopata tng NMR yio v éveoon 13 ftav mapodpowa e ovtd g Evmong
12. Qotdc0, To onpote ota 6 2,10 (3H, S) oto edopa 'H NMR o1 610 & 20,7 ko 172,6
oto @dopa *C NMR ¢ évmong 13 anédeiée v mapovsio piag axetvlopddac. H
ouada ovtn ovvdedtav otov GvBpaxkoa C-57 Pdacel TG TopaTNPOLUEVIC VYNANG
petatomiong tov H-5"" (6 4,18 ko 4,06 avti ywa 0 4,14 ko 3,89 ywo v évoon 12). Ta
amoteAéopata TS poopatooskomnioc palas (ESMS) yio v évoon 12 (m/z 565 [M+H])
Ko Y1 MV évoon 13 (m/z 607 [M+H]") 08iyncov 6Tov Kabopiopd Tov LoplaKdY THmmY

C26H23014 Kot C23H30015, OLV’EfG’EOlXOL.
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IMivakag 21: Aedopéva pacudtov NMR tov evooewnv 12 kot 13

‘Evoon 12 ‘Evoon 13
1H 13C lH 13C
CH o mJ(H) b C/H o0 m,J(Ho) F;
1 - - 1 - -

2 - 159,6 2 - 160,2
3 - 135,2 3 - 1354
4 - 179,5 4 - 179,7
5 - 162,6 5 - 163,0
6 6,46 brs 99,6 6 6,45 brs 99,9
7 - 163,2 7 - 163,6
8 6,73 brs 95,3 8 6,74 brs 95,7
9 - 157,7 9 - 158,1
10 - 107,1 10 - 107,8
1 - 122,3 1 - 122,6
2 7,90 d, 8,2 131,6 2’ 7,87 d, 8,2 132,1
3 6,94 d, 8,2 116,1 3’ 6,94 d, 8,2 116,5
4’ - 161,3 4’ - 161,7
5 6,94 d, 8,2 116,1 5 6,94 d, 8,2 116,5
6’ 7,90 d, 8,2 131,6 6 7,87 d, 8,2 132,1
1 5,73 brs 110,9 17 5,72 brs 110,9
2" 4,31 brs 2" 4,23 brs 79,5
3’ - 79,2 3’ - 76,6

470 3,54 d 12,5 4""a 3,53 d 125
4”3 3,64 d 12,5 76.4 4’b 3,64 d 12,5 9.2

570 4,14 d 11,0 57a 4,18 d 11,0
58 380 d11.0 8 58 406 d110 °/8
17" 557 brs 100,3 1 5,58 brs 100,6
2" 4,06 brs 72,0 2" 4,04 brs 71,2
377 386 dd 95,17 725 37 385 dd 9517 717
4" 3,52 t 95 73,7 47 3,50 t 9,5 73,6
57 3,64 m 71,7 57 3,64 m 71,7
6" 1,29 d, 6,4 17,8 6"’ 1,28 d, 6,5 18,2
CHsCO- 2,10 m 20,7
CH3CO- - 172,6

3.2.2. AvTioe10 wTIKI) IKAVOTNTA T®V HONDQPAIVOAK®V ODOTATIK®OV

Apyicd 6A0 To TOADQOVOAIKA KAAGUATO EEETAGTNKAY Y10l TNV KOVOTNTA TOVG VO
g&ovdetepdvouv ) pila DPPH'. Zoppova pe tic tipuég 1Csop 6Aa tar TOALQAIVOMKA
KAGopaTo Tapovsiacay onuovtikh tkavotta e&ovdetépwong e pilag DPPH’ (ITikokag
22). Eivar emiong &0 avoeopdg To YeYovog OTL 1 aVTIOEEWDMTIKY KOVOTNTO TMV
KAOGUATOV NTav woyupdtepn amd to apykd ekyvAicpoata. Me Bdaon Tig TWES TOL
OULVTEAEOTN YPOUIKNAG cvoyétiong katd Spearman (r = 0,885-0,994, p<0,01), 6ia ta
KAdopato kot omd to 600 ELTIKG EKYVAIGLOTO TOPOVGINGHV IKOVOTOMTIKY] GLGYETION
peta&y g woavotntag e€ovdetépmang g pilag kot ¢ ovykévipmong tovg (ITikakog
22).
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[To ovykekpyéva, OO TO. TOAVPAIVOAIKA KAAGUOTO 7OV TPOEKLYAV OO TO
pebavoAlko ekyOMOHO TOV LIEPYEIWV TUNUdTOV Tov @utov Vicia faba frtav oyvpoi
deouevtéc g pilag DPPH'. Ot tipég ICso kopaivovtov and 31-198 pg/mL. Topemva pe
To amotehéopata, To ToAvgatvolkd kAdopato VF C, E, B, P xor Q ftav ta mo oyvpd,
gEovdetepdvovtog ™ pilo DPPH™ xatd 50% ot ocvykevipwoelg 31-37 pg/mL.
Avtifeta, ta VI L, N ko K ftav ta Ayotepo woyvpd khdoparto (Mivaxag 22, I'pdonuo
5A). Ot Topatnpovpeveg dlapopés otnv tkavotnta eEovdetépmong g pilag petald tov
KAOOUATOV  omodidovTal GTOVuG JPOPETIKOVS GLVOVOGUOVS TMV  TOAVPOLVOAMK®OV
EVOCEMY TTOV VTAPYOVV OTO KAAGUOTO KOl OTI OAANAETIOPACEIS TOL WTOPEl Vo
ovpPaivovv peta&d tovg (IMikakag 19).

Ta kaBapd erapovoetdr] mov amopovabnkov omd to peBavoAlkd eKYOLAIGHO TOV
eutov Lotus edulis ftav eniong amoteleopatikd oty e&ovdetépwon g pilog DPPH'.
Qo1660, 1 dpdon Tovg NTav AYOTEPO OoYVPN O GYECT LE TOL TOAVPOIVOAIKE KAACUATOL
amd To eKyVAIGHO ToL eLTOY Vicia faba. Avtd ogeiletar 610 OTL TO EKYOAIOUO TOV PLTOV
Lotus edulis eiye yopnidtepn wovotnra eEovdetépmong g piCag DPPH™ amd to
ekyoMopa tov eutov Vicia faba. Ov mpég 1Csy kvpaivovtav amd 120-580 pg/mL
(MMivaxoag 22). Ta khaouata Le O, Le N, Le B ka1 Le E, édei&ov dwopopetikny ikavotta
e&ovdetépmong g pilog DPPH’. To khdopa Le B (évwon 13) mapovcioce v mo
oyvpn dpdon eved to kKhdoua Le E (evooeig 11a, 11b) ™ Ayotepo woyvpn (ITivakag 22,
I'paenua 5B).

IMivoxag 22: Ikovotnta TV Tolv@ovolk®v kKhacudtmv vo eEovdetepdvouy ) pila DPPH’

K\dopatao tov K\dopatao tov

EKYVAIGPOTOS TOV 1Cs EKYVAIGPOTOS TOV 1Cso

ovtov Vicia faba (ng/mL) r @vtov Lotus edulis (ng/mL) r
ViC 31+05° 0978 LeB 120+ 5 0,965
VIE 33+£0,1 0,980 LeN 580+20 0,969
ViB 34+25 0,964 LeO 760+ 30 0,969
VIP 36+4 0,919 LeE 920+20 0,969
ViQ 37+3 0,964 MzeH. exy. Lotus edulis”  2400+70 0,891
VTl 50+0,5 0,956
VIF 73+25 0,901
VK 100+ 0,07 0,885
VIiN 195+5 0,994
VfL 198+25 0,890

Meb. exy. Vicia faba’ 250+30 0,853

“r: TUVIEAEOTNC YPOLUIKTC ovoyétione kotd Spearman, p<0,01. POu tipéc exppalovion og 1
péon T * 10 TLVIKO cEAAua Kou eivarl otoTioTikd onpovtikéc pe p<0,05. TApyikd olikd
peBavolMKd EKYVAMOUOTO TOV VIEPYELOV TUNUATOV TOV QUTOV o0 TO OTOoi0l TPOEKLYAV TO.
KAQGpoTO.
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Me®. ekx. Vicia faba
VfL
VN
VK
VfF
VFl
ViQ
VP
VfiB
VfE
vfC

150 200 250 300
IC50 (ug/mL)

o
a1
=}
=
o
S

Me0. ekx. Lotus eduis
Le E
Le O
Le N
Le B

B T T T T T T T T T T 1
250 500 750 1000 1250 1500 1750 2000 2250 2500

1C50 (ug/mL)

o

Ipaonpa 5: Ixavotro ToV KAACUATOV TOAVPAIVOMKOV KAAGUATOV VO EE0VOETEPMDVOVY
™ pila DPPH'. KAdopata mov amopovobnkay and 1o puedovolikd ekydMopa vaépyeinv
Tunudtev tov eutov (A) Vicia faba kot (B) Lotus edulis. Ot tiuég exppdlovtar og 1 péon
TN % TO TVTKO GOAALLAL.

Enedn 1o khdopata tov @utod Lotus edulis amotedobvior amd pepoOvVOUEVES
TOAVPAIVOMKEG EVADGELG, EIVOL EQPIKTO VO, GUGYETIGTOVV TO. SOUIKA TOVG YOPOUKTNPLOTIKA
Ue TIG mapatnpovueves avtioEeldmtikéc toug 1otnteg. To Le O (évwon 12), 1o omnoio
drapépel amd 10 Le B (évoon 13) o¢ mpog pio akeTLAOUGON, TOPOVGINCE HWKPOTEPT
avtioedoTtikny wavotnta and 1o Le B. Avtifeta, to Le N (évwon 7), mov emiong
Srapépet katd pio aketviopado amod to Le E (evooeig 11a, 11b), napovsiace mo woyvpn
opbon and to Le E. Avtd amodidetor oto 611 ot0 KAdopa Le E cvvumdpyovv dvo
evooelg, toouepeic popeés g évoong 11 (IMivaxog 22, Tpaenuo 5B). Tevikd, n
alMnAenidpact evog avtio&edmtikod ue ) piCa DPPH™ eaptdtor and tn otepeoynuiky
TOV OLOUOPP®OT KOOMG Kot amd tov aptBpd Kot ) dabectudtnta Twv VOPOELAOUAI®V.

To yeyovog 611 10 KAGopo Le B ftav mo woyvpd and 1o Le O, vmodewkvoel évav mo
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nepimloko punyoviopd alinienidpaocng tov evdoewnv pe t piCa DPPH'. Emmiéov, 10
yeyovog 01t to KAGopo VT L tav 1o povadiko mov amoteAeitat omd pun ToMKE GLOTATIKG
umopel va e€nynoet tn younAn tov wavotnta vo eEovdetepmvet ) piCa (Tlivakog 22).
YVVOoMKA, To TAPOTAVE amoTEAESUATO OELVOUV OTL Ol TOAVPUIVOMKES EVDGELS TOV
TOVTOTOMONKAY oTa KAACHOTO TV 000 EKYLMOUATOV, amoTELOVV HePIKE omd To
Blodpactikd cuoTaTikd TOV EKYVMGUATOV oL givar vVTeELBVVA Yo TNV KAVOTNTA TOVS VA
g&ovdetepdvouv ™ piCa DPPH’. H avtioéedwtikfy wkavotto tov kKAaopdtov frav
woyLpoTEPN amd TO. apPYIKA exyvAiopata. Avtd delyver 0Tt 1 LYNAOTEPN dpdion TV
KLOOUATOV 0QEIAETOL OTO OTL O GLVOVOAGUOC TOV TOAVPUIVOAIKOV EVOGEMV HECH GTO
eKyOMopa Opa e SPOPETIKO TPOTO GE GYEON UE TIC KOOUPEG TOAVPAIVOMKES EVDGELG
ota KAGopoto. Mio akéun outio TG LVYNANAG Tovg dOpdong pmopet va elvar o

EUTAOVTIGUOG TMV KAAGUATOV KOTA TN dtodikacio EKYOAGNG ToVE.

3.2.3. Ilpootatevtikyy Opdon TOV MOANDQPAIWVOMK®V OODOTATIKOV 0TV
enayopevn ano pifeg OH* xat ROO npoxAnon povoxAwvwv Bpavopatmv oto
DNA

3.2.3.a. Ilpootatevtiky dpdon TV TOLVPAIVOAIKOV KAAGUATDV

Emedn 0Aa ta moAv@otvoAlKd KAGGHOTO £0€1Eav 1o Lpn AvTIOEEWMTIKN dpdon,
gEetdotTnKav €mioNG OC TPOG TNV KAVOTNTA TOLG VO, OTOTPETOVY TNV EXAYOUEVN OO
elevbepeg pileg xataotpoen Tov DNA. Ta peBavolkd exyvAicpato Tov LVIEPYEI®V
Tunpatov tov eutdv Vicia faba kot Lotus edulis mapovsiocav onpoviky ikavotnta vo
npoototevovy 0 DNA anévovtlt ot dpdon tov piliov ROO™ ko OH'. Ola 1o
eEetaldpeva KAGOHOTO Kol TV 00 QLTOV NTOV EMIONG 1OYLPOL OVOGTOAEIG NG
enayduevng oo tig piCeg ROO™ ko OH™ petdfoone g vrepeMkopévne dapdpemong
tov mlacdakod DNA oe avoyty wvkiikn (Ilivakag 23). Kavéva omd 1o
TOAVPOIVOAMK(O KAGGUOTO OEV EXNPEACE LOVO TOV TNV VIEPEMKMOUEVT SIOUOPPMOOT] TOV
mAacotakov DNA.

Olo Tt TOAVQOVOAIKA KAGGUHOTO 7OV omopovadnkov omd 10 pebavoikod
ekyOMopo  tov  @utov Vicia faba mapovciocav onuavtik  docosEaptdpevn
npoototevtikyy dpdon (r>0,88 ue p<0,01) anévovtt kot otig dvo pilec ROO™ ka1 OH',
Xopeova pe Tig Tég 1Csp ta KAdopato elyov To 1GYLVPN OVUCTAATIKY OPACT] ATEVAVTL
otV enoyouevn katactpoen Tov DNA and tig pilec ROO napd and tig pilec OH', ue 11g
Tpég 1Cso va xopaivovtan omd 1,9-9,4 pg/mL ko a6 293-1600 pug/mL, avtictoyya. H
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WoYOG TNG TPOCTATEVLTIKNG OPAcNS TOV KAUCUATOV Olapépel avapeoa otig piles.
Xopoktnplotikd nrav ta aroterécpota Tov KAacpatov VI P, N kot B. Xuvvomtikd, 1o
KAaopo VF P, mov ftav 1o mo anotedespotikod amévovit otn dpdon twv pii@v ROO’ dev
NTav 1060 AMOTEAECUATIKO amévavTl ot dpdon twv piiov OH". To khdopa VF B frov
eniong anoteleopotikd anévovtt otn dpdon tov piidv ROO™ evd mpokdlese ovacToln
povo katd 25% oe cvykévipoon 1600 pg/mL anévavtt otn dpdon twv piiov OH'. X
avtifeon pe to VI P ko VI B, 10 khdopa VI N dev Tov 1060 0mOTEAECUATIKO QTEVAVTL
oV kavotnta tewv piidv ROO™ va mpokarodv povokhovo cracipata 6to DNA gvod

ATV 7O AOTEAECHATIKO 0mévavTl 6T dpdon twv piidv OH'.

Iivaxkag 23: [Ipootatevtiky] 0pdor T®V TOAVPAIVOMK®OV KAACGUAT®OV 6TV EmOyOUeEVT) amd pileg
ROO’ kou OH’ npdrinon povokhavev Opavoudtov cto DNA

K\dopata tov K\dopata tov
EKYVMOPATOS 1Cs0 (pg/mL) EKYVMOpPATOS 1Cso (ng/mL)"

TOV PUTOV TOV PUTOV

Vicia faba ROO’ OH’ Lotus edulis ROO’ OH’
VfP 1,9+0,1* 653 +55,1 Le B 9,8+0,4 NTP
VfC 21+0,1 >1600" LeE 13,3+0,3 220 £ 34,6
VT 2,7+0,3 420+ 72,1 LeO 30,2+5,3 249 + 34,6
VfE 28+0,3 1157 +140,1 LeN 342+30 1337+32,1
VFQ 30£0,1 560400 ﬁiﬁ:sgefjﬁlisg 48,7+65 >1600
ViB 3,8+0,2 >1600
VTF 55+0,9 1010 + 165,2
VK 6,2+0,4 450 + 50,0
VTN 6,9+04 293 +49,3
VL 9,4+1,2 NTP
%ffla s 283+27  >1600

O ipéc ekepdlovial ®g M péon TIUN £ T0 TUTKO GEAAUN TPLOV OVEEAPTNTMV TEIPOUUATMV.
PNT: Khdopota mov dev dokdomray Aoym g Stdlvong tovg oe mocootd DMSO mov
emnpedlel To anotedéopota. 'To delypa dev pmodpeoe vo. avaoteidel T dpdon tov piiov OH
koté 50% oxdpn ko ot peyarvtepn eEetalopevn cuykévipwon (1600 pg/mL). *Apyié olkd
peBovolkd EKYLAICHOTO TOV VIEPYEIOV TUNUATOV TOV QLTOV 00 TO OTOi0. TPOEKLYOV TO
exyvAiopaTo.

Ta khdouata tov ekyvAicpotog tov @utov Lotus edulis ftav emiong woyvpoi
avactoleic g dpdong tov piidv ROO’ ko OH' va mpokodovv povoklova craciporo
o010 DNA, aALd og pkpdtepo Pabud oe oyéon e o KAAGHOTE TOV OmopovVadnKay ard
10 @uto Vicia faba. Ot tipéc 1Csp xopovotav and 9,8 péypt 34,2 ng/mL ko and 220
uéypt 1337 ug/mL yio 11 piCeg ROO® ka1 OH’, avtictoyyo (ITivakag 23). To kAdoua Le
E (evooeig 1lla, 11b) &iye v mo 1oyvpn 6060eE0PTOUEV TPOOTOTELTIKY Opdion

anévovtt otig pileg ROO™ (r=0,97, p<0,01) ka1 OH" (r=0,95, p<0,01). To kAGoua Le N
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(évoom 7) mov dapépel omd TG evoeEl; Tov KAAopatog Le E oe pia axetvAopdda,
eniong mpokaAel docogEaptdpevn ovactody g dpdong twv pilidv ROO™ (r=0,94,
p<0,01) xar OH’ (r=0,96, p<0,01). Qo100 T0 KAGoua Le N frav Aydtepo 16yvpd omd 1o
Le E (ITivakag 23, Ewova 40).

Ewova 40: TIpoctoteutiky] dpdon TV TOAVQUIVOMK®OV KAAGUAT®OV TOV EKYVAIGHOTOC
tov @utov Lotus edulis amévavtt oty emayopevn amnd pilec ROO™ kaw OH™ mpdrinon
povokiovev Bpavopdtov 6to DNA. Apdon tov khaoudtov (A) Le E and (B) Le N
anévavtl otic pilec ROO™. Ztiin 1. apvntikodg pdptopag, othin 2: Oetikdc paptopag
(uovo pilec ROO’), othreg 3-8: pilec ROO™ ko ta kKAdopato oe 1, 2, 5, 10, 20 ko 50
pg/mL avtictoyyo. Apdon tov kKhacudtov (I') Le E and (A) Le N anévavtt otig pileg
OH'. ZtAn 1: apvntikdg pdptopag, othin 2: Oetikog pdptopag (uovo piteg OH'), othieg
3-7: piCec OH' xau Ta. kKAdopozo o€ 100, 200, 400, 800 kot 1600 ug/mL avtictorya, otiin
8: 1600 pg/mL xhdopa povo. AK: Avoryt) kokhikn dtopdpewon. Ym.: YrepeMKkopévn
OO PP®OT).

Opowa pe v avtoéedmtikn wavotnta, ta ekyvriopota tov eutov Vicia faba kot
Lotus edulis elyov pikpdtepn TPOGTOTELTIKY) OpAOT GE GYEON ME TO KAAGHOTO 7TOV
amopovodnkov amd avtd ([Tivakeg 22, 23). Axdun, Ouolo HE TO. GpPYIKO QUTIKA
EKYLMOUATA, 1| TPOCTATEVTIKY OPACT TOV KAUCUATOV OMEVOVTL 6T Opdcn TV piov
OH’ 3ev fitav t660 YNAN 660 ekeivr Tov mapoaTnPROnKe anévavtl 6t dpdon Tov pov
ROQ’. To molv@aivolkd kKAAopoTa Kot Tov d00 EKYLAMOUATOV TOPOVGINGOV GNUAVTIKY
avacTOATIKY dpdon anévavl otn dpdon tov pildv ROO’ ot cuykeviphoelg amd 1-50
ug/mL, evd dev eiyav kopio enidpoon ot dpdon tov pllov OH' oe avtéc tig
ovykevipooels. Ta amotedéopota ovtd otnpilovv v vwobeon OTL o1 mEPLEOUEVES
TOAVQUIVOMKEG EVAGELS TOV KAaoUdtov eivolr opiopéva amd T0 CLOTATIKE TV

EKYLMOUATOV 6TA OO0l OPEIAETOL 1 AVTIOEEWMTIKY KO 1 TPOCTUTEVTIKY] TOVG OpAcm

ortévavtt oto DNA.

3.2.3.5. Ilpoarazevtikn dpaon twv koBapmv Tolopaivosikay evaoemv
Ady® ™G 1OYVPNG TPOCGTOTEVTIKNG OPACNS TMOV TOAVPUIVOMK®OV KAAGUAT®V,

SOKIUAOTNKE Kol 1) dPAOT TOV OTOUOVOUEVOV TOADPOIVOAIKADV EVOGEMY OTEVOVTL GTIG
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piCec ROO™ xar OH". And tig 14 evoelg mov tavtomoOnkav ota kAdopato (ITivakog
20) dokipudotkay ot 11. Ot evioelg 6 ko 8 dev amopovddnkay AOyo HIKPNG TOVG
TocOTNTAG 0T0 KAAopaTo, evd ot evioelg 11a kot 11b dev v duvatd va daympiotodv
O¢ Hepovopéveg evooels and to KAdopa Le E.

Oleg ot kaBopég TOAVQAIVOMKES EVACELG OVESTEIAAY TNV KAvOTNTA TOV pLiodv
ROO™ ka1 OH’ va pokodovv povokiova oracipote oto DNA (ITivaxag 24). H dpdon
TOV TOAVQUVOMK®OV EVAOGE®V 1EPEPE avapecsa otic piles. Opota pe to exyvMopato Kot
To KAAGLLOTO, 01 KABOPES TOAVPOIVOMKEG EVAGELG TOV TTLO OPUCTIKES OMEVOVTL OTIG Pileg
ROO’. Ot tiuég ICsp kvpavotoy amd 2,6 puéypt 70 uM kan amd 430 péypt 2310 uM yia ™
dpdaon anévavtt otig piteg ROO’ kauw OH’ avtictorya. Ot evdoelg 2 kot 3 dev HTav tKavEg
va. avaoteilovv ™ Spdon tov pillov OH' kotd 50% oxoun koi ot peyoddrepn
e€etalopevn ovykévipoon (1000 uM). H évewon 1 mapovcicce tnv 7o 1oyvpy
TPOoTOTELTIKY Spdon amévavtt otig pileg ROO, evd n évoon 12 Hrav M mo 16yvpn
anévavtl otig pilegc OH". Akdéun, pe PBdon TiC TIHES TOV GLVIEAESTH YPOUUIKNG
ovoyétiong katd Spearman (r), 6Aa. ot Kabapéc TOAVPAIVOMKES EVAOCELS TAPOVGIOCAY
IKOVOTIOMTIKT] GUCYETION UETOED NG Kavotntag eEovdetépwong g pilag kot g

ovykévipwong toug (ITivakag 24).

IMivaxkag 24: Tlpoctatevtikn Opdon TV KaBap®dV TOAVPUIVOAIK®OV EVOGEMV GTNV
enoyouevn and pitec ROO™ ka1 OH’ npdkAnon povoxhmvav Opavcudtov oto DNA

KaBapéc molvparvoikég ROO OH
EVAOGELG 1Cs (}IM) r 1Cs (}IM) r

1 26+02° 0,965 630+ 70 0,951
2 28+0,1 0,967 >1000" 0,954

13 16+0,3 0,969 NT®
9 17+17 0,973 780 + 26 0,984
5 36+1,2 0,973 640 £ 21 0,962
10 51+238 0,943 640 + 21 0,977
12 52+53 0,939 430 £ 35 0,951
4a 56 +2,3 0,943 780 + 20 0,972
4b 56 +3,5 0,973 540+ 71 0,961
7 59+3,0 0,936 2310 + 56 0,960
3 70+£15 0,927 >1000 0,925

o

. Tuvieheotic ypopikAc ovoxétiong katd Spearman, p<0,01. POu twég
exkepalovtol ®g N HéEon TN £ 10 TVIKO GEAALN Kot £IVOL GTATIOTIKE OMUOVTIKES LE
p<0,05. "To Seiypa dev v 1kavod va avaocteider T Spdon tov piidv OH katd 50%
akdpn Ko ot peyokdtepn efetalopevn ovykévipmon (1000 uM).°NT: To Seiypa
dev dokiudotnke AOy® ¢ O1dAvong tov oe mocootd DMSO mov emnpedlet to
OTOTEAEGLLOTOL.
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Ot d10p0opéC OTNV TPOGTATEVTIKY] OPAGT TOL TAPOVCIALOVY Ol TOAVPUIVOAIKES
gvooelg omévavtt ot piteg ROO™ ko OH™ amodidovtat oTig S1popég 6T XNUIKH TOLG
doun. Me Baon t ynuikn doun t@v toiveovolMkdv evicewv (IMivaxag 20) n évoon 3
Ntav 1 HovN €veon Tov OEV OVIKE GTNV OHAdO0 TV QAABOVOEW®V Kol &lxe TNV
acBevéotepn ovaotaAtiky dpdon anévavtt otig pilec ROO'. Axdun, dev frav tkavo va
avaoteilet kot 50% tnv wavomta tov pilov OH' vo mpokakovv povokiovo
onoocipata 6to DNA axoéun kot ot peyorotepn eEetaldpevn ovykévipoon (1000 uM)
(MMivaxag 24). Axdun, n évoon 13 dagépel oty ynuikn g doun, and v évoon 12 og
npog pia aketviopado (-COCH3) (ITivakag 20). Ano tig tipéc 1Cso (UM) mapatnpeiton
O0tL M mapovsio TG axeTvAopdoag otig evacelg 12 kot 13 eaivetor va enmpedlel
dpdon 1oV evocenv anévovtl otig pileg ROO™ kaw OH'. Ot evioeic 4a kan 4b eivon
woopepn g 010G Evmong. [Hapott mapovsialovv v dw Opdon amévavit otig pileg
ROO" n évwon 4b fitov o dpactiky amévavtt otig piteg OH™ (IMivokag 24).

o ™ ovykpion g Opdonsg TV KOBUPAOV TOAVPOIVOAKAOV EVOGEMV E TO
KAdopota, tpocsdtopiotnkoy kot ot Tiuég 1Cs (ug/mL). Ot tyég 1Csp (ng/mL) amévavtt
ot dpdon tav pilidv ROO™ kvpovdtay and 2 puéypt 27 pg/mL kot omévovtt ot dpdon
tov prov OH and 249 péypr 1337 ug/mL, avtictora (Ipdenua 6). Qotdc0, Kabhg dev
JoKILAGTNKAY OAEG Ol TOAVQAIVOAKES EVIOGELS 0V Umopel va yivel cuoyétion g dpdong
TV Kabapov evooewv pe o kKAdopata. Tlapoia avtd, eaivetar 611 n TAsloyneia Twv
KAOoUATOV Topovsioce mo oyvpn dpdon amévavit otig pilec ROO™ and tic kabapéc
TOAVQUIVOMKEC EVDOELS. AKOUN, Qaivetal 6Tt 1060 T KAAoUoTa 0G0 Kot ot Kabapég
TOADQUVOLEG Eivol SpUOTIKEG 6TO 1810 £0pO¢ cLYKEVTpOGEMY amévavtt otig pileg OH'

(MMivaxeg 23, 24, T'paenua 6).
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I'paonpa 6: Ipoctatevtikny dpdon T@V KAOAP®OV TOAVQUIVOAKOV EVHOGEMY OTEVOVTL
otig pieg ROO’ (A) ko OH” (B).

3.24. AvaotaAtiky] Opdon TOV HONDQAIWVOMK®V  OOOTATIK®V  OTN)
dpaoctikotnta g ofedaong tng Eavlivng

Amd to amoTEAECHATO UEAETNG TNG OPACNS TOV QUTIKAOV EKYVACUAT®V O
dpaoctikdmra g XO, g CAT kot g SOD mapatnpndnke 611 1 mAgoynoio tov
eKyuAopdTov avéotellov T Opactikotnta ¢ XO. ' avtd ta moAv@arvolkd
KAAopoto Kot ol KoBopEG TOALQAIVOMKEG EVAOGEIS TOL amopovodnkav omd To
pebavolkd ekyvAopata Tov VIEPYEIV TUNUATOV Tov eutav Vicia faba kai Lotus

edulis e&gtaokay yio Vv enidpaoct tovg ot dpactikotnto tng XO.
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3.2.4.a. Avooroldtiky dpoon TV TOAVPAIVOAIKOV KAAGUATOV

Oho 10 mwoAvQOVOMKA KAAGUHOTO 7OV omopovodnkav amd to  pebovoiikd
ekyvMopoTo TOV VIEpyEldv Tunpatov tov eutov Vicia faba kou Lotus edulis
nopovciocay onuavTikn avacstahtikny opdon oty XO. Ot tipéc 1Cso kopovotay amd 40
péyxpt 135 pg/mL xon omd 55 péypt 260 pug/mL yio o KAACHOTO TOV EKYLMOUATOV TV
eutav Vicia faba ko Lotus edulis avtiotoyya (ITivaxag 25). Opota pe Tig avtio&edmTikég
0O10TNTEC, TO TOAVQOVOAIKA KAAGHATO £JEIEAV 1GYVPOTEPT] AVACTUATIKY OpAoT OE GYEoN
po to. apykd exyvAiopato omd ta omoio mwposkvyay. Axoun, pe Pdorn T THég Tov
OUVTEAEOTN YPOULIKNAG ovoyétiong katd Spearman (r), ta kAGopoto Topovciocov
IKOVOTIOMTIKT] GLOYETION HETAED TNG OVOGTAATIKNG TOVG OPAGNG KOl TNG GLYKEVTIPWOONG
TOVG. Ao T0L KAMAGUATO, TOV eKyVAiouatog tov eutov Vicia faba to mo woyvpd frav to VF
N eved 10 VI B Mydtepo 1oyvpo, evd amd to kKAdopata tov gutod Lotus edulis to Le E
kot Le N ntov ta mepiocotepo kat 10 Ayotepo oyvpd avtiotoryo (IMivakag 25). To
OTOTEAECLATO ATOTEAODV EVOEIEN OTL TOL TOAVQOLVOALKE GUOTOTIKG TOL LIAPYOVV GTA
KAGopato givol vrevbuva Yoo TNV AVACTOATIKY OpAcT) TOL TOPOVCINCAY KOl TO OPYIKE

exyvAiopaTo.

Ilivaxag 25: Avacstaltikn 0paon TV TOALQPAUIVOMK®OV KAAGUAT®V 61N dpacTikotnta g XO

K\dopata tov Kidopato tov
EKYVAMONOTOG TOV PUTOD EKYVAIGNATOG TOV PUTOV
Vicia faba ICso” rf Lotus edulis ICso” rP

VN 40+1 0,981 LeE 55+1 0,982
VIP 55+1 0,966 Le O 90+9 0,963
VfE 66+2 0,972 LeB 97 +8 0,933
VTl 72+3 0,981 Le N 260+12 0,983
VK 72+2 0,926 Meb. exy. Lotus edulis’ 410+32 0,982
ViC 85+6 0,913
VfL 94+3 0,983
ViQ 95+2 0,960
VIF 115+5 0,950
ViB 135+6 0,900

Mef. exy. Vicia faba’ 540+6 0,983

Toykévipoon (ug/mL) tov exyvhopdtov mov mpokaiel 50% avaotoln (ICso) t™¢ eviuuknAc
opaoctikdmrag g XO £ 10 tumikd oedApe Kot givor otatiotikd onuovikég pe p<0,05.
PYuvieheotic ypoppmeic ovoyétione katd Spearman, p<0,01. YApywé oAtkd peBavolud
EKYLMOUATO TOV VTEPYELOV TUNUATOV TOV QLTOV OO TO, OO0 TPOEKLYAV TO EKYVAGLLATO.
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3.2.4.5. Avaotoltikn dpaon kai TOTOS aVATTOANS TWV KOBOPOV TOADPOIVOIMKDY EVOGEWY

KaBadg 6o ta molv@oivoAlkd KAACUATO TOPOLGINCHY CMUAVTIKY OVOCTOATIKN
opdon ot opactikotnTa ™S XO mpoypotomomOnke mANPNG KNtk avdAvon g
opdong tov kaBopdv TOALPOIVOMK®OV evOcE®V Tov Ppickovtal ota KAdopota. H
TANPNG KWVNTIKN avaAivon mpaypoatomrombnke yu 11 11 and 11g 14 moAv@aivorikég
EVOGELC TOV TawTomombnkav ota kKhaouata ([Tivakag 20).

Opol pe to kAGopato, OAEG Ol TOAVQUIVOMKEC EVAOGELS OVECTEIAOV TN
dpactikdtra g XO. Mg Bdon ta amoteAéSHOTA TG KIVITIKNG OVIAVOTG Ol TIUES TNG
otabepac Ki xopovotav and 13 péxpt 767 uM (IMivaxog 26). Akoun, mopatnpeitor 6Tt
01 OLEC TOAVQUVOMKEG EVIGELS, EKTOG amd TNV évoon 13 akolovBovv tov TOmo TG un
oLVAYOVIOTIKNG ovooToAns. H évoon 13 ftav o mo 1oyvupdc avactoréag kot n puovn
€voon mov £5€1EE va akoAoVBEl TO LOVTEAO TNG CLVAYMVIGTIKNG AVOGTOANG. Ao Tovg 10
LN GLVAY®VIGTIKOVS avooToAelg, N évoon 4b Mtav o mo oyvpdg kot 1 évoon 3 o
Myotepo 1oyvpoc pe Tég Ki 50 kar 767 uM avrtiotorya (ITivakag 27). Qot660, OAEg Ot
EVOGELS £0e1E0V 00OEVESTEPT AVACTUATIKY O0pAOT GE GYECT LE TNV AAAOTOVPIVOAT, TOL
xpnowomomdnke g paptopag wwyvpov avactoréa g XO. H ardomovpvodn eivor
oLVOYOVIGTIKOG avacsTtoAéag TG EavOivng kabdg amotehel dopukd avdloyo g EavOivng

(IMivaxeg 26, 27).

IMivaxkag 26: TOmOC avooToANg Kot KwNTIKES oTafepEc TG OVAALONG TNG OVOCTOATIKNG
Ophons Twv Kabopmv TOAVQUVOMK®OV EVOGE®V 0TI dpacTikOTnTa TS XO

KaOapég
TOAVQPUIVOLIKES Kmapp" Vmax app” Ki
EVAGELS (uM) (nmol ovprkov 0&Eoc/min) (uM) TYmog avacTolg
Allomovpivodn 0,24 + 0,06 216+0,6 0,55 + 0,09 2UVOYOVIGTIKY
13 0,23 +0,06 2,4 40,1 13+2,8 ZUVOYOVIOTIKN
4b 0,52+0,1 19+0,1 50+ 3,5 Mn cuvayOVIGTIKY
1 0,54+0,1 3+0,1 115+8 Mn cuvayovieTiki
10 0,23+ 0,04 1,7+0,04 177+ 12 Mn cuvayoVIeTIKY
2 0,46 +0,1 26+0,1 186 + 14 Mn cuvoy®VIGTIKN
9 0,41 + 0,04 3,1+0,1 210+ 15 Mn cuvayoVIeTIKY
12 0,23 +£0,04 29+0,1 216 £ 15 Mn cuvoy®VIeTIKN
7 0,26 + 0,03 28+0,1 296 £ 16 Mn cuvayoVIGTIKY
5 0,43 +0,05 1,7 £0,05 345 + 33 Mn cuvoy®VIeTIKN
4a 0,25 +0,05 2,4 +£0,04 651 + 107 Mn cuvay®VvieTiKi
3 051+0,1 1,7+0,1 767 + 65 M1 GLVOYOVIGTIKY

“TIpopavnig otadepéc Ky kot Vmax (apparent).
PH 1w Ki ¢ arlomovpvoing cvoyetiotnke pe mponyovueves perétec (Pacher et al., 2006;
Kelley & Beardmore, 1970).

169

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



IMivaxkag 27: AvalvTikd YpoenUoTo KIVNTIKNG OVAALGNG TG OVOGTOATIKNG Opdong Twv Kabapdv

TOAVPULVOMK®OV EVOGEDV
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Ot d10popéc otV OVAGTAATIKY] OpACT OV TOPOLGLALOVLY Ol TOAVPUIVOALKEG

evaoelg o pmopovcay va 0modoBobv oTIg dSPopES GTN YNUKT Tovg doun. Me Bdon

YNUKR dopun TV moAvavoAk®v evicewv (ITivakag 20)  évoon 3 ftav n povn évaon

OV OEV OVNKE GTNV OUAdN TV PAAPOVOEWDDV Kot glxe TNV 00OEVEGTEPT OVAGTOATIKN

dpaon (ITivakog 26). Axdun, n Evoon 13 dtoeépel oty yNUIKN TS doun, amd TV Eveon

12 w¢ mpog pia axeTvAopddo (-COCHS3), kat o1 evidoeig 4a kat 4b givor ioopepn g 010G

évoong. Zuykekpipéva, dlapépovy ot Béon oto eminedo 6to ydpo piag vopo&viopddag

(4a kdto, 4b endvm) 610 GAKYOPO TOL Eival GLVIESEUEVO otV VEpoELAouGda ot BEon

tov C3, tov Pacikod avOpakikod okeletol Tmv eAapovoedmv (ITivakag 20).
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[Topd Tig opotdTNTEG GTN dopN| TAPATPOVVTOL S10POPEG GTOV TOTO KoLl GTNV 1o)D
NG aVOOTOATIKNG Opdong. Ot dtapopég mov mapoatnpovviot petald tov evooewny 12, 13
kot 4a, 4b pmopel vo opeiletan oTIC KPES SLOPOPESG GTH YNUIKTY TOVG dopun. Akdun, ot
evooelg 1, 2, 9 kot 10 fjtav amd Toug Mo 16YVPOLE U1 CLVAYMVIGTIKOVS OVOGTOAELS TNG
XO. Hoapott ot evaoelg 1, 2 ko 9, 10 givor yAvkooidio KepKeTIivIG Kot KOUUPEPOANG
avTioTOlY0 Kot S10pEPOVV GTO GAKYOPO OV gival cuvdedepévo oty OH- oudda otov C3
™G doUNg TOVG, mapovoiacay Tapouoto avaotoltikny dpdon (ITivaxeg 20, 26).

o ™ ovykpion g Opdonsg TV KOOBUPAOV TOAVPOIVOAKAOV EVOGEMV E TO
KAdopoto, mpocsdopiomnkav kot ot Tég ICsp (ug/mL). Ov tég I1Csp, ov omoieg
TPOGOIOPIGTNKAV GTN GLYKEVIPMOT] TOL VLIOCTPMUATOS oL TO Evivpo Ppioketor cg
Kopeoud, kopavotov amd 42 péypt 260 pg/mL (Fpaenuo 7). Me Baon tic Tipéc avtég
1660 T0. KAAopata 060 kot ot kafapéc mToAveavoreg @aivetal va ival dpacTIKESG GTO
o010 €bpoc ovykevipwoewv ([Mivaxog 25). 'Eva yapoaktmplotikd mopddetypo givol to
KAdopo VI P 1o onoio anotekeiton amd tig evoelg 9 kat 10 og avoroyio 1:1. Ot tiuég
ICs0 TV eviroemv 9 kau 10 frav 63 kar 42 pg/mL avtictorya, eved tov kKhdopatog VT P

Nrav 55 pg/mL (ITivakog 25, Tpaenua 7).

4b
13
12

4a

10

0 50 100 150 200 250 300
1C50 (ug/mL)

Ipaonua 7: Twég 1Csp (ug/mL) g avaoctaAtikng opdong tov  kabapdv
TOAVPUIVOMK®V EVOCEWV 611 OpacTikdTnTa TG XO.
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3.2.5. Avaotaltiki) 6paocn TV HOAD@PAIVOAKGOV CUOTATIKOV 0TV KATANDTIKI)
Opaon tng tonoicopepaoyg I

Ao 10 TOPATAVD OTOTEAEGUOTO TTopatnpiOnke 0Tl To. puebBavolikd ekyvAicpoto
VIEpyEIOV TUNUdTOV Tov eutodv Vicia faba kot Lotus edulis avéotetlav v katodlvtikng
dpdomn g tomoicopepdong I. Avtn dpdon vrodekvvEL OTL 6Ta EKYVMOUATO VTTEPYOLY
ovcieg ot omoieg €yovv TNV KavoTNTa Vo oAANAemdpodv pe v Topo I ko va
emnpealovv v dpdomn tov. 'Etor pedetnOnke kot 1 KovomTo TV KAAGUATOV TOV
amopovodnKav and ta ekyvAMopato yio TNV enidpact Tovg Tave oty dpdomn g Topo I
va Tpokoiel povokAwva oacipota oto DNA.

Olo 10 mOALQOIVOMKA KAAGUOTO TOPOVCIOCOV  OVAUCTOATIKY) Opdorm oTnv
KatoAvTikn opdon ¢ Topo |. H wavotnto Tov KAAGHATOV Vo 0VAGTEAAOLY T1) dpaon
g Topo | Nrav woyvpdtepn amd o apykd ekyvAicpota kabmg Moy SpacTIKd oF
kpotepeg ovykevipmoelg (20-200 pg/mL). To apyikd pebavolikd ekyvAiouata, giyov
™V KavOTNTO Vo aVOSTEALOVY TN dpdiom Tng Tomoicopepdong I oe cvykevipmoelg > 400
pg/mL. Zvvontikd, to ekyvAcpa Tov euTov Lotus edulis fitav mo oyvpd and avtd Tov
evutov Vicia faba avactédlovtag m dpdon g tonoicopepdong I kotd 20% wot 24% ce
ovykevipooelg 400 ug/mL kor 800 pg/mL, avtictoyo. To pebovoAikd exyOAGHO TOV
evtov Vicia faba moapovcioce avactor ¢ tonoicopepdong I katd 21% poévo otnv
vynrotepn e€etalopevn ovykévipwon 800 pg/mL (ITivaxag 28). Akdun, n 1oy0g ™G
opdong Oépepe peta&d tov Klaoudtov. Mo ovykekpyéva, kdmolo KAGCHOTO HTOV
dpaotikd povo ot peyorvtepn e€etalopevn ovykévipoorn (200 pg/mL), evd aAla
avESTEILOY OYEOOV EVIEAMG TNV KATOALTIKN Opdomn tov eviOHOL aKOUO Kol amd TN
pkpotepn eEetalopevn ovykévipwon (20 pg/mL) (IMivokog 28). To arotedéopato ovtd
amodidovIol 6T OlPOPETIKY] GVOTACT Kol OVOAOYiO, TOAVQUIVOMK®DV EVAOGEDV TOV
Bpiokovtar ot kKAGopato ([Tivakog 20).

Ta kKhdopota VI K, L kot N mov amopovabnkay amd to ekydioua tov eutod Vicia
faba eiyov ™ Aydtepo oyvpn avootortikny dpdon. To kAdopoto avtd mapovcsiocoyv
avaoTOAN NG TééNg tov 12, 21 ko 22% avtioctoya, uoévo otn peyarvtepn eEetaldpevn
ovykévipoon (200 pg/mL). Meta&d tov vrdlommy ToAVPAIVOMKOY KAacudtov, to VT
P, B, C, E ka1 Q &iyov v mo onuovtiky avaotodtikny opdon (IMivaxag 28, Ewkova 41).
A6 1o KAdopato mov amopovainkav and to pebavoikd ekyvAicua Tov eutoh Lotus
edulis, to Le N ka1 Le O ftav ta mo oyvpd, avootéAlovtog koatd 63 kot 66%

avtioctoyo tnv tonoicopuepdon I oe cvykévipwon 20 ug/mL (IMivakag 28).
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Mivakag 28: AvootoAn g KoToALTIKNG Opdong tng Ttomoicopepdong [ twv
TOAVPUVOMK®Y KAOGUATOV TOL TPOEKLYAY Omd To. LEBUVOAMKA EKYLAICUOTO VTEPYELDV
TunudTev Tov evtev Vicia faba kot Lotus edulis

Yuykevipaoelg (ng/mL)

MMolveavorika 20 50 100 200
Poyoavon KAGoNOTO % Avootol) TG dpdong tng Topo I*
Vicia faba VK NI? NI NI 12+2°
VFfL NI NI NI 21+1°
VEN NI NI 9+4 22+1"
VfF NI 10+2 12+03 20+04"
VF | 8+2 13+2 16+2" 30+3"
VP 17+2° 22+2° 39+3 50+ 2
VfB 12+2 28+4° 39+2" 51+3"
VfC 304 39+3° 39+4" 53+5"
VfE 71+4° 75+3° 76+1 79+3"
VFQ 79+3° 83+3 83+4  94+6
Lotus edulis Le E NI NI 10+1 26+1"
Le B 10+2 22+1° 28+2° 61+2"
Le N 63+5 72+4° 67+1 68+5
Le O 66+6 69+6 T1+6 72+7
Me0Oavorka Yuykevipaeelg (ng/mL)
PUTIKG 100 200 400 800
Poyovon gKYVAicpaTO % AvooTtol) TG dpdong tng Topo 1*
Vicia faba 60" NI NI NI 21+2°
Lotus edulis [T NI 14+4 20+2° 24+2"

Ot Tipéc ekepalovionr ¢ 1 péon TN * TO TLWIKO CQAAUA TPLOV oveEdpTnTmV
nepopdtov. NI 0% ovootadtikny dpaon. TIoa: Ymépyewo TUAUOTO TOV QUTOV.
“Lramotikd onpovtucé v p<0,05 og chykpion pe to Oetikd paptopa (DNA pe 1,3 untis
évlopov tomoicopepaong I).

1 2 3 4 5 6 7

Ewova 41: Avactod] g KATOALTIKNG Opdong tng Ttomoicopepdong I amd ta
TOAQAVOMKE KAdopata tov ekyvhMopdtov tov eutov Vicia faba ko Lotus edulis.
K\dopata (A) VI P, (B) VI B, (I') Le E, (A) Le N. ZtAn 1: apvntikdc paptopag. ZTHAn
2: Betwcog papropag. [MAacuodioxd DNA to omoio petafaivel omnv avoryty KLKAKN
dapdpemon moapovsion 1,3 units Topo | povo (Oetikdc pudptopag), N pue moapovsio 200
pg/mL vdotikod ekyvAicpotog kOKKivov ota@vAod (othin 3) 7 20, 50, 100 v 200
pug/mL, xidopatog avrtiotorya (omieg 4-7). AK: Avoyt kukhkn Stopdpemon. Y.:
YrepeMkopévn O10popeon).

Enedn 1o kAdopata tov @utov Lotus edulis omotelodvior omd HEHOVOUEVEG

TOAVPUVOMKEG EVADGELG, €Vl EQIKTN 1] CLGYETION TOV JOUIKMV TOVS YOPUKTNPICTIKMOV
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LLE TIG TOPATNPOVUEVES 110TNTEG TOVG oty Topo |. Ta Khdopata Le N (évoon 7) ko Le
O (évoon 12) mov dopépovv mg mpog pia axketvioudda and ta Le E (evooeig 11a, 11b)
kot Le B (évoon 13) siyav mo oyvpn ovactadtiky opaon (ITivaxog 28, Ewdva 41).
Avto 10 amotélecpa delyvel OTL Ol OKETLAOUAOEG TMOOVOV Vo EUTAEKOVTOL KOl VO

napeunodilovv v aAinienidpacn Tov popiov pe v tonoicopepdon L.

3.2.6. Avtipetal\agiyovog dpaon T@V NOADPAIVOMK®V CDOTATIK®V

Amd ™ pekétn G avIETOAAAELYOVOL OpACNS TV QUTIKOV EKYLAICUATOV
yuyavlov mapatnprinke 0Tt to. HEBOVOMKA EKYLAICHOTO VTEPYEL®V TUNUATOV TOV
evtav Vicia faba xou Lotus edulis dev ftav 1660 dpaotikd 6TO Vo OVOGTEALOLY TNV
emoyopevn amd pmieopokivn petarroasryéveon. Ia ) perémn g avripetalialrydovov
Opdong TV TOALVQAIVOMK®MV GUOTOTIKOV TOV EKYVAMOUATOV emléyOnkav ta 4
TOAVPUIVOMKA KAAGLLOTA TTOV aropovadnkoy ard 1o peBavoikd exyOAMGHO TOV VTOV
Lotus edulis, Ta onoia. amotelobvTon amd HEPOVOUEVES TOADPAIVOMKES EVHOELS.

A6 1o amoteléopata mapatnpnOnke 6t and ta 4 KAACUATO OV SOKIUAGTNKOV
povo ta 2 gupavicav ovipetodraérydvo opaon (Ilivakog 29). Xvykekpyéva, tao mo
dpaotikd kKhaopota tav to Le B kot Le E. To Le B avéoteire katd 18%, 29% ko 39%
™V emayopevn amd umieopvkivny petaAraéryéveon otig ocvykevipooelg 50, 250 kot 500
pug/mL (0,1, 0,5, 1 mg/tpprio), avtictorya (IMTivakag 30, I'pdenua 8). To khdcpo Le E
NTav Ayotepo 1o LPoO, €XOVTIOS AVOCTEALOVTOG TNV emayouevn petaAdalryéveon kotd

31% povo ot ovykévrpoon 500 pg/mL (1 mg/tpiprio) (ITivaxag 30, ['paonua 8).

Mivakag 29: AvtuetoArolyévog dpdon TV TOADQAWVOMKAOV  KAUGUATOV 7OV
amopovadnkay amd o ekydAeua tov eutov Lotus edulis

IHolveoivoliké kK aopa

OeTIKOg Yvuykevipooeg (mg/tpprio)*
ApVTIKOS  pdpTopog 0,1 0,5 1 1
papropeg  (+Mmh)P (+MmL.)  (*Mm)h)  (#Mmh)  (-M7m))
Khdopoto, N° His" amowkieg /tpipiio”

Le B 249 + 15 797 +527 699+49° 640+44° 586+90° 218+ 29
LeE 229 + 31 787+97 7224164 722+145 611+66 217 +51
LeN 242+27  799+66°  793+43 789+63  730+103 230+17
Le O 252+25  878+68°  836+46 830+46  794+34 234+12

“Tuykeviphoelc Tov molvpovolikdv khaopdtov mg/mL = (mgltpprio)/2. P(+Mmi.):
[Mapovoio pmieopvkivng 0,5 pgltpiPrio. YOt tuée amppa@oth oG M HéEon uun * 10 TVTIKO
opdApa Tov apdpod (N°) tov emovapstadloypuévov His® anoucw)v/tplﬁho "H tipn eivan
OTOTIOTIKG OMUOVTIKY o€ oyéomn pe 1o Betikd paprtopa, p<0,05. H tun eivon otatiotikd
OMUOVTIKY GE GYECN UE TOV apvnTiko paptupa, p<0,05.
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Mivakag 30: Ilocootd avoactolng ¢ petaArastydvov Opdong g
UTAEOUVKIVIG A TOL TOAVQOIVOAIKE KAOGATO TOL amopovadnKay and 1o
ekyvAMopo Tov eutov Lotus edulis

Yvykevrpooels (Mg/tpiplrio)”

0,1 0,5 1
Mo lveavolkd KAGopoTO % AvaoTtoin
Le B 18 29" 39
Le E 12 19 31
LeN 1 2 12
Le O 7 8 13

*TUYKEVIPDGELS TOV TOAVQAIVOMK®OV KAacudtmv mg/mL = (mg/tpiirio)/2.
H myn eivol otatiotikd onuoviikny o€ oyéon pe to Betikd pdptopa,

p<0,05.
50 +
*
40 -
c > 30 -
5%
oy
U *
20 -
53
L6
=1
10 -
0 E &

0.1 0,5 1

LeN @LeO TmOoAU@aIVOAIKO KAdopa mg/TpiBAio

OLeE mLeB

Cpaonuo 8: Avtiuetodhallydovog Opdon TOV  TOAVPUIVOAK®OV KAOGUATOV OV
amopovadnkov omd to ekydAope Tov eutov Lotus edulis.

Axoun, Olo to KAGopoato Otov  €EETACTNKOV HOVOL TOLG OTN  UHEYOADTEPN
e€etalopevn cLYKEVIPMOOT AmOLGia TG UTAEOVKIVIG, eV Tapovsiacay Kapia exidpacn
otov oplfud TV omoKldv. Xe avtifeon pe 10 opywkd peBAVOMKO EKYOMGUO TOV
VIEPYEIOV TUNUATOV ToL @UTOV Lotus edulis, to omoio dev mopovcicce Kapio
avTILETOAAAELYOVO  OpAoT OTIC OCULYKEVIPMOELS TOL  OOKIUACTNKE, To KAdouaTo
aVESTEIAAY TNV EmayOuevT amd pmieopvkivn petorialryéveon. Qotdc0, T00 KAAGHOT
napovciacay avtipetodlaéyovo dpdon oe pkpotepeg ovykevipooelg (0,1, 0,5, 1
mg/tpiprio) oe oxéon pe ekeiveg orTic omoieg €EETAOTNKAV Ol EMOPACES T®V
exyvmopdatov (0,3, 3, 6 mg/tpiprio).

Emedn 1o khdopoto mov amopovobnkav and to gutd Lotus edulis amotehodvav

oo UEPOVOUEVES TOAVQAUIVOMKEG EVAOOELS, £IVOL EPIKTI 1 CLGYETION TOV SOUKADV TOVG
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YOPOKTNPLIOTIKAOV LE TIG TOPATNPOVUEVES 1010TNTEC TOVG. Ta KAdopata Le E (evdoeg 11a
kot 11b) kot Le B (évoon 13) amotelobvior omd EVOCELS TOV OTOTEAOVY OKETLAMUEVEG
pop@éc Tv kKhaoudtov Le N (évoon 7) ko Le O (évowon 12), avtiotoyya (ITivaxag 20).
To yeyovog OTL HOVO TO TPMTO. TOPOVCIAGAV OVTIUETAALAELYOVO dpdon, delyvel OTL
TOPOLGio. NG aKETLVAOUAONG emnpedlel TNV KOVOTNTA TOLG VO OVOCTEALOLV TNV

EMAYOUEVT amd umAeopvkivn petorlaSryéveon.

3.3. Meléty tHG Opaong EKYOMOUATOV pe ONUAVTIKY AVTI0SEIOWTIKY 1IKAVOTHTA
0€ KOTTAPIKA OVOTHUATA

Amd T0 GUVOAO TV EKYVLAICUAT®OV OV JOKUACTNKAY Yo TIG PLOAOYIKES TOVG
W0 TEG emALYONKaV dV0 SpacTikd VOUTIKA ELTIKA eKYLMGHOTA YouxavOdV Yoo ™)
peAéTN g dpdong tovg o€ kKuttapikd cvotnuoto. [To cvykekpyéva emAéybnkov ta
VOATIKA eKyLAlopato VIEpyelmv Tunudtov tov eutov Lathyrus laxiflorus subsp.
laxiflorus woi Phaseolus vulgaris. Ta exyvAiopoto ovtd pe Paon To TOPOTOVED
QMOTEAECUATO, TOPOLGIOCOY ONUOVTIKEG OVTIOEEWMTIKEG Kol YNUELOTPOCTOTEVTIKES
wotteg ([Mivaxag 31). O okomdg Nrav va mopatnpndel av vVadpyel cLeYETION UE TIG
010N TEG TTOV TTapATNPNONKAV ATO TIC TOPATAVE TEPAUATIKEG LeBOOOVE Kat 6 KOTTOPO
KaBdg KoL Vo TPoGOopIeTOVV 01 OPUCTIKEG GUYKEVIPAOGELS 6€ avTd. ' T0 Ady® avTd,
HeAETHON KAV Ol EMOPAGELS TOVG G€ KOPKIVIKG KOTTOPO KOl GE GLGLOAOYIKA KUTTOPO, TTOV
Bpiokovioaw vrd v emidpaon evog o&edmtikod moapdyovta. Il  cvykekpyéva
pereTOnKaV ot eMOPACELS TOV EKYVMOUATOV OV avATTLEN KOl GE GLGTHUATO TNG
avTOEEWMTIKNG AULVOG TNG KOPKIVIKNG KLTTOPIKNG oepds Hep2 kot gucstoloyimv

HovokLTTAp®V TEPIPEPKOV aipatoc (PBMCS).

IMivaxkag 31: AvToEeld®TIKEG 10O10TNTEC TGOV VOATIKOV EKYVACUATOV VITEPYELDV
Tunudtev Tov evtev Lathyrus laxiflorus subsp. laxiflorus kot Phaseolus vulgaris

YdaTika ekyviicpata vrEpyelov 1Cs0 (ng/mL)
TUNRATOV TOV QUTAV TPC* DPPH ABTS" 0O, ROO OH'
Lathyrus laxiflorus subsp. laxiflorus 100 80 95 >59 5 1250
Phaseolus vulgaris 28 250 220 NA 16  >1600

*TPC (mg yarhiko¥ o&oc/g exyviiocnotoc). NA: Kapio Spdon.
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3.3.1. Emidpaon twv ekyoAwopdatwv wpoxavlov omnv avamroln kat oto

OOOTIHA AVTIOEEWOWTIKIG APVVAG TIG KAPKIVIKIG KOTTapikig oeipag Hep2

Emidpacn tov ekyviicudtov ety avdrroln Tov kotrdpowy Hep?2

Apyikd peletinke n emidpoon TOV EKYLAIGULATOV GTNV OVATTLEN TOV KVTTAPWOV
Hep2. H emtAoyn 1OV GLYKEVIPOGEMV TOV EKYVMGUATOV LE TIC OTOIEG EMMAGTNKOV TO
KOtTopo €ywve pe Paon TG SPACTIKEG GLYKEVIPMGES OTLS OMOIEG TOPOVCINGOV
onuovtikég avtoéedwtikég Wwotnteg (IMivaxag 31). Ta ekyviicpato SoKUAGTHKAY OTIG
ovykevipooelg 100, 400 kou 800 pg/mL. Xe avtéc TIC GLYKEVIPMOGEIS KOl TO 00O
eKkyvMopato TopanpnOnkKe OTL £YOVV ONUOVTIKEG 1010TNTEG VO AOPAVOTOLOVV Ko
eovdetepmvouv ehevbepeg pileg (ITivaxag 31). Ta kdttapa Hep2 enwdotmkav pe ta
ekyvAiicpoto Yo 24 h cOpe®Vo pe TV TEPAPATIKT SadIKAGI0 TOV TOPOVGIACTNKE GTNV
Ewoéva 31 kot akolovOnoe pétpnon tov apBpod tTov PUOCIUOV KLTTAP®OV UETH TNV
OAOKAN PO TNG EMMOOTG.

Amd ta dVvo ekyvMopata moapatnpninke O6tL HOVO TO EKYOAGHO TOV VIEPYELDV
TunudTev tov eutov Lathyrus laxiflorus subsp. laxiflorus eiye kvttapoto&ikn dpdon oto
kotTopa Hep2. To exyvMopo mapovsioce peiwon tov aplfpod Tov PIOCIUOV KUTTAP®V
Katd 57% xai 74% otig ovykevipooelg 400 kon 800 pg/mL avtictorya, o cOykpion pe
10 paptopa (povo Hep2) (I'paopnuo 9). Avtifeto 10 eKYOAGHO TGV VIEPYEIOV TUNUATOV
tov @utov Phaseolus vulgaris dev eiye kopia kuttapoto&ikn dpdon otig e&etalopeveg
ovykevipooelg ([paonua 9).

100 -
@ Y. ekX. Lathryrus laxiflorus

80 m Yd. eky. Phaseolus wilgaris *

60 -

40 -

% KUTTOPOTOSIKOTNTA

20 +

O ,
100 400 800
eKXUAIoUa pg/mL

I'paenpa 9: Kvttopotoikn dpdon tov ekyviioudtov tov eutov Lathyrus laxiflorus
subsp. laxiflorus xou Phaseolus vulgaris ota kbttapo Hep2. Ot tpég ekppaloviar o¢ M
péon TN £ 1o TVTIKO CPAAUN TPLOV AVEEAPTNTOV TEPUUATOV. “Tratotikd ONUOVTIKO
moc0ooto pe P<0,05 og oyéon pe Tov apvnTIKO pdptupa.
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Emiopoacn twv eKyvliGUATOV 6TO GUGTHUA OVTIOSEIOMTIKHS GUVVAS TWY KOTTAPWY
Hep2

> ouvvéyew peremnOnke 1 emidpaon TOV  EKYVMOUATOV  GTO  GUOTNUA
avTo&emTIKNG dpovvos tov Kuttdpov Hep2. o kdbe exkydMopo emiéynke por pun
KUTTOPOTOEKT] cLYKEVTPOOT. Me Bdon to amoTeAEGHATA TNG KLTTOPOTOEIKOTNTAG TOV
ekyvMopdToV, emAéydnkov ot ocvykevipwoelg 100 ug/mL xar 800 pug/mL yw ta
ekyviiopoto tov eutov Lathyrus laxiflorus subsp. laxiflorus kot Phaseolus vulgaris
aVTIoTOLY (.

Ta kottopa enwdotnkov yo 2, 12 kot 24 h pe to ekyviiopata pe PBacn tov
TEWPOUATIKO oYedcHd TOV Tapovsldotnke otnv Ewova 32. Ot ypodvol enmdacng twv
KUTTAP®V pe T ekyVAopata emAEYONKav dote va peretndel | emidpoocn Tovg e PIKpo
(2 h) kou o€ peydro ypovikod drdomua (12 kar 24 h). T v pedé g enidpaong oto
OUGTNUO TNG OVTIOEEWMTIKNG GULVOG TOV KLTTAPOV TPOGOIOPIcTNKAY 1 GUVOAIKN
avtio&edotikh ovotnta (TAC) tov kuttdpov, 1 dpactikotnto g katordong (CAT)
Kot ot ovykevipwoelg g avnyuévne (GSH) ko o&edouévne (GSSG) ylovtabeidovng.
Axoun og deiktng vrepoleidmong Tov Mmdimv TPocdlopicTNKE 1 GLYKEVIP®ON TOV
OVOLOV OV aVTIOPOVV pe 1o BetofapPrrovpikd oy (TBARS).

Ao t0 amoteAESHOTO TAPATNPNONKE OTL TOL EKYLAICUOTO EMNPEAGOV TO GUOTNLO
™G ovTIOEEOMTIKNG Gpuvag TV KVTTapov Hovo otig 2 kot 12 h ypovikng endaonc. To
VOATIKO EKYOMGHO VIEPYEIOV TUNIAT®V Tov @utov Lathyrus laxiflorus subsp. laxiflorus
oto 100 pg/mL mpokdiese peiowon oty TAC TV KVTTAPOV KOl 6T SPAGTIKOTNTA TNG
CAT «xotd 24% xon 21% avtictorya petd and 2 h endaong pe ta kottapa (I'paenua 10
A, B). H épdon avti tovtiletor pe v 1810TNTO TOV EKYVAICUATOS VO AVOOTEAAEL KOTA
50% 1t dpaotikotnta g CAT o€ ouykévipoon 120 ug/mL (IMivakog 15). To exyviopa
dgv elye kapio emidpacrn 610 VoMU TG YAovTabeldvG KaBMOG dev mapatnpnonke
Kapio enidpaocn otic ovykevipooelg g GSH, g GSSG kat tov Adyov GSH/GSSG ¢
kapio ypovikr emmoon (Cpaenuo 10 I', A). Qot6c0 10 gkyvAIGHO TOpoTnPONKE OTL
TpokGAiece ovENoN T Mmidikng vrepo&eidwong petd amd 12 h endaong pe ta kdTTapa,
kaBdg n ovykévipoon tov TBARS avéndnke katd 63% oe oyxéon pe tov apvntikd
paptopa o€ avty ™ ypovikn enmoon (Cpdenuo 11).

To vdatikd ekydAMopa vIépyel®V TUMUdT®V ToL PuTov Phaseolus vulgaris ota 800
ug/mL wpoxdrece peimon oty TAC 1oV kuttdpov katd 20% uetd ond 2 h endoong pe
T0 KOTTapa. Qotdco o€ avtifeon e To ekydAopo tov eutov Lathyrus laxiflorus subsp.

laxiflorus égv emnpéace ™ Spactikotnta g CAT ([paonua 12 A, B). To exydMopo
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dev eiye kapia enidpaocn ot ovykévipmon tov TBARS (['paenua 13) kat oto chomua
™G YAoutafeldvng Kot kabmg oev mapatnpndnke kopio ETOPOON GTIC GLYKEVIPOGELS TNG
GSH, ¢ GSSG ka1 tov Adyov GSH/GSSG ot kapia ypovikn enmoacn ([paeonua 12 T,
A).

H peiwon oty TAC tov KuTTdpdv 6€ GUVOLAGUO LE TN HEI®ON TN dPOCTIKOTNTAG
mg CAT kot v adénon ¢ ovykévipwong tov TBARS oamotehovv evdeifelg
o&ewtikov otpeg. Ta amoteAéopata deiyvouv OTL TO EKYOMOUN VIEPYEIWV TUNUATOV
tov @utov Lathyrus laxiflorus subsp. laxiflorus oe cvykévipoon 100 pg/mL, mov €xet
WOYVPEG OVTIOEEIOMTIKEG 1010TNTEG P TPOOEEOMTIKA OTA KOPKWIKG KOTTapo Hep2
EMAYOVTAG GE OVTA OEEWMTIKO GTPES. AVAAoYN dpdon aAAL AydTEPO 1GYLPY| EXEL KOl TO

V3aTIKO ekyOAopa Tov eutov Phaseolus vulgaris.

A B
;’P 0.4 1 ——2h v 10 4 ——2h
w —a—12h = g - —=—12h
g_ 0,3 —a—24h 3 —&—24h
E i} Q 6 - *

g 0,2 - i 4 ; f\g
E * § 4 - E/
0,1 -
3 <,
2 o >
g 0
Mapropag exy. 100 pg/mL Mdptopog exy. 100 ug/mL
T A

v —e—2h < —e—2h

w —a—24h s —a—24h

3 240 a 30

: o

g 180 ~ | — —F§ £ 201 }/{

T 120 2

wn -
© 60 - 6 10 ¥ :
o -
o
g 0 g 0
Mdaprtopag exy. 100 pg/mL Maprtopag exy. 100 pg/mL

I'paonpo 10: Enidpacn 100 pg/mL vdatukod exyvAicpotog tov @utov Lathyrus
laxiflorus subsp. laxiflorus petd amd 2, 12 kou 24 h endoong otovg deikteg eKTiUNONG
o&edmtikov otpec. Emidpacn oty (A) ohkn avtioewdwtikh wavotnta (TAC), (B) ot
dpaotikodtta g CAT kot otic ovykevipmoelg (I') g GSH kot (A) g GSSG. Ot tuég
eKQPGLOVTAL G 1 HECT] T * TO TUTIKO GRAALO.  TATIOTIKG onpovTikd pe p<0,05 oe
oyéomn He Tov Kabe popd apvnTikd HAPTLPAL.
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I'paonpo 11: Emidpacn 100 pg/mL vdatukod exyvAicpotog tov @utov Lathyrus
laxiflorus subsp. laxiflorus petd omd 2, 12 ka1 24 h endaong oto deiktn MmOIKNAG
vrepoleidmong TBARS. tipég exopalovtar og m péon Tun = 10 TLUTIKO GEAALO.
“Tratioticd onpovtikd pe p<0,05 o€ oyéon Le ToV KEOE POPE apVITIKO LAPTLPAL.
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I'paonpo 12: Exnidpoon 800 ug/mL vdatikod ekyvAicpotog tov @utod Phaseolus
vulgaris petd and 2, 12 kot 24 h endaong otovg deikteg ektipnong 0EEB®TIKOD GTPEG.
Enidpaon omv (A) odikn avtioéedotikn wavomta (TAC), (B) ot dpactikdma ¢
CAT kat otig ovykevipmoels (I') tng GSH kot (A) g GSSG. Ot tipég ekppdlovtar og n
LEGT) T * TO TUTIKO GEUAIO.  ETOTIOTIKG onpavTikd pe p<0,05 oe oyéon pe Tov kGde
QOpa apvNTIKO LAPTLPAL.
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I'paenpo 13: Exnidpoon 800 pug/mL vdatikod exyvAicpotog tov @utod Phaseolus
vulgaris petd amo 2, 12 kai 24 h endaong oto deiktn Mmidikng vrepoéeidmwong TBARS.
TIEG ekppalovtal oG 1 péon T £ TO TLUMIKO GOAALO. “TromoTikd OTNUOVTIKO HE
p<0,05 cg oyéon pe Tov KABe Popd apvNTIKO LAPTLPA.

3.3.2. Emidpaon twv ekxyvAwopdatov woxavlov oto  odotnpa  ng
avtioiedwtikig apovag twv PBMCs

Amo ta mpomyovpeva omoteAéopoto mapatnpidnke OtL Tl exyvAicpata siyov
KLTTOPOTOEIKT OPAoT] Kol ETAYMYIKY| 0pAoT 0€ 0EEWDMTIKO GTPEG GTO KOPKIVIKE KOTTOPO
Hep2. Qo1660 o1 dpdoelc Tov ekyvAlopdtov eivar amapaitnto va peketnBovv kol og
(QULOOAOYIKE KLTTOPIKG cvoTHuaTe. Ta ELGIOAOYIKE KOHTTOPO TOL YPNCLOTO oKV
NTov  povokvtTopo  mEPLpepkod aipotog (PBMCs). Tw v mapatipnon tov
AVTIOEEWOMTIKMOV TOVS 1010THT®V 6TO KLTTAPIKO ovotnua twv PBMCS, ta xuttapa

EMMAGTNKAV LE TA EKYVAMGUOTA TOPOLGia TOL 0&edmTIKOD Tapdyovta t-BOOH.

Ermiopacn tov ekyviicudtov eto PBMCs

Apykd peremnOnie 1 KLTTOPOTOEIKY EMIOPOCT] TOV EKYLAICUATOV 6T KOTTOPA. T
KOttopo emmaotnkov ywo 4 h pe dpopetikég ovykevipmoelg, 2-800 pg/mL, twov
VOATIKOV EKYLAIGUATOV VIEPYEl®V Tunudtov tov eutov Lathyrus laxiflorus wot
Phaseolus vulgaris. H eridpoaon tov ekyvMopdtov ektiundnke pe faon tov apOud tov
Bloomv KuTTAp®V HETA TNV OAOKANP®OT NG enMOoNS. To VOUTIKO EKYLAIGUA TOL
evtov Lathyrus laxiflorus ftav 1o poévo omd ta dVo ekyvAicpata to omoio &ixe
kuttapotoéikn dpdon ota PBMCs (I'papnuo 14). TTio cvykekpipuévo peioce to apOpd
Tov frocev kuttdpov katd 20%, 18%, 23%, 29% kot 40% otig cvykevipaocelg 50,

100 200, 400 kou 800 pg/mL avtictoyo oe cVYKpPLoN HE TOV apvnTiko paptopa. To
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ekyvMopo tov eutov Phaseolus vulgaris dev eiye kapio kuttapoto&ikn enidpacn akdun

Kot otn peyorvtepn eEetaldpevn ovykévipwon (Ipaonua 14).

100
B YO. k). Lathyrus laxiflorus

80 - O Yd. ekx. Phaseolus wilgaris

60 -

40 -

% KUTTAPOTOSIKOTNTA

20 A

2 5 10 50 100 200 400 800

€KXUAIOpa pg/mL

I'paonpo 14: Kvttopoto&ikn dpdon tov ekyvioudtov tov eutodv Lathyrus laxiflorus
subsp. laxiflorus kou Phaseolus vulgaris oto xottapa PBMCs. Ttotiotikd onpovtiko
10600710 pe P<0,05 o€ oyéon pe Tov apvnTiKd HapTLPO.

Emiopacny twv ekyvlicudtmv 610 GUOGTHHO aVTIOEELOOTIKHS duvvas twv PBMCs
TopPovcio 0EEIOWTIKOD TAPAYovTa,

2 ovvérel peAeTNONKOV Ol EMOPACEIS TOV EKYLAICUATOV GTO PUGLOAOYIKA
KOtTOpO OTaY aVTA Bpickovtol VIO TV ENIOPUCT) OEEWBMTIKOD TAPEYOVTO TOV ETAYEL TO
oeotikd otpeg. o kdbe exyvAlopa emA&yOnkov Vo un  KLTTOPOTOEIKEG
ovykevipooelg ywo. o PBMCs. To exydMopo tov ¢utov Lathyrus laxiflorus nrav
kuttapotolikd subsp. laxiflorus oe ovykevipmoeig >10 ug/mL (Ipaenua 14). ITo
oLYKEKPEVE, ETAEYONKAY ol cvykevipdoelg 5 kot 10 ug/mL yo o ekydAcpo Tov
evtov Lathyrus laxiflorus kot ot 400 ko 800 pug/mL ywo t0o €kyOAMGHO TOL QLTOV
Phaseolus vulgaris. Xtig ocvykevipdoelg avtég pelethnkav ot emdpAcELS TV
EKYLMoUATOV 610 cvoTNpa NG YAovtabelovng kot otnv TAC tov PBMCs mapovacia kot
amovsio Tov 0&emTikov Tapdyova t-BOOH.

H ovykévipwon tov ofedmtikov mapdyovia t-BOOH mov ypnoomombnke nrov
80 uM. Avo wpeg emwaong pe t-BOOH 80 puM dev Ntav xuttapotolikn, ®»otdco
TPOoKaAoVoE 0EEWMTIKO oTpeg ota kuTTapa. IT1o cuykekpipéva odnynoe o 26% peioon
Kot 43% avénon g ovykévipwong g GSH kat tg GSSG avtictoyo oe cOyKplon pe
tov apvntikd paptopo (Ipdenuo 15). Axoun odfynce oe 50% peiowon tov Adyov
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GSH/GSSG ka1 6g 73% avénon g TAC TV KUTTAP®V GE GUYKPLOT LE TOV OPVNTIKO
uaptopa. (Cpaonua 15).

., 400 ¢ o 20 - . 40 - . 1000 -
5 s T - 73%
§300— gle— 77 a0 | § s
Q a 3 7
E T E i uo) E 600 -
o o 12 2] o
g 200 £ % 20 | 50%* E
I i T i
0 S 8 % T 400
O 100 1 ) o
3 © , 10 1 a
2 = S 200
c £ IS

0 - € ol 0. < 0

ctrl t-BOOH ctrl -BOOH il BOOH il LBOOH

I'paonpa 15: Enoyoyn tov ofedmtikod otpeg petd and 2 h endoong pe 80 uM t-
BOOH. Ot tyég exppdlovtar og n péon ) £ 10 tomikd ogdiua. Ctrl: apvnricog
péptopag. Ot TIEG NTOV GTOTIOTIKA GNUOVTIKEG GE GUYKPIOT] LE TOV OPVNTIKO UAPTLPO
pe p<0,05.

11 ovvéyela To eKyvAiopata enmdotnKay yuo 2 h Ttapovsio kot arovoio t-BOOH
80 uM oTic GVYKEVIPOGELS TOV EMAEYTNKAY. ATO TO OMOTEAEGLATA TOPOTPNONKE OTL TO
ekydMopo tov @urtov Lathyrus laxiflorus ntov to pdévo ekydAioua mov TAPOVGINGE
TPOCTATEVTIKY Opdion amévavilt otg emdpdoel; tov t-BOOH ot0 cOommua g
yvhovtaBeovng. ITio ocvykekpyéva, to ekyviiopa ot ovykévipoorn 10 ug/mL édeiée
TPOCTUTEVTIKY OpacT), avEdvovtag Katd 31% kot peidvovrog katd 15% 1 cvykévipoon
™¢ GSH xot tg GSSG avtictorya o cvykpion pe to Betikd paptopa (PBMCs ko 80
uM t-BOOH) (I'paenpa 16 A,B). Ot cuykevipmoeis g GSH kot tg GSSG emoviibov
katd 91% xor 51% oaviicTtoyo OTIS TIWES TOV OPVNTIKOL UAPTLPA LETA OO TV ETMOCT
TOV EKYLMOUOTOG [E TOV 0EEWOMTIKO TTapdyovta. Akoun, o Adyog GSH/GSSG avénbnke
katd 37% oe oyéon pe 10 Oetikd paprvopa (Fpaenuo 16 T'). Qotéco n TAC tov

KUTTAP®V SV EMNPEACTNKE OO TO EKYVAIGH Tapovaio Tov t-BOOH (I'paenua 16 A).
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I'paonpa 16: Enidpaocn tov @utikod €kyLAICLATOG VREPYELOV TUNUATOV TOL GLTOV
Lathryrus laxiflorus subsp. laxiflorus 6to cvotua g YAovtabeidovng kot otnv TAC tov
PBMCs vro v enidpacn tov o&edwtikod mapdyovta. Enidpoaon ot (A) cvykévipoon
¢ GSH, (B) g GSSG, (I') oto Adyo GSH/GSSG «at (A) oty TAC tov kuttdpov
napovoia 1 amovoic tov 80 uM t-BOOH. Ctrl: Apvntikdg pdprtopac. Ot tiuég
exkepdlovtar ¢ n péon T  To TUIIKO GEAAMN.  XTaTIoTIKE onpovtikd pe P<0,05 ce
obykplon pe tov opvnTikd paptopa (Lovo PBMCs). Ztatiotikd onpavtikd pe p<0,05 og
ovykplomn pe to Betikd paptopa (PBMCs napovoio t-BOOH).

Ye avtibeon pe to ekydlopa Tov eutov Lathyrus laxiflorus subsp. laxiflorus, to
ekyvMopo Tov utov Phaseolus vulgaris dev mapovcioce TpocTaTevTIKn OpAoT améEvavTt
otig emdpdoelg Tov t-BOOH. Avtifeta, 10 ekydAiopa Tapovciace TpoosedmTikn dpdon,
kabmg ot ovykévipwon 800 pug/mL odnynoe oe avénon kotd 33% g cLYKEVIP®ONG
¢ GSSG mopovcio tov t-BOOH, oe ouykpion pe to Oetikd paptopa (PBMCs ko 80
uM t-BOOH) (I'paonuo 17 B). H ovykévipwon tg GSH kot o Aoyoc GSH/GSSG dev
petapAndnke amd v mapovoia Tov ekyviiouatog kot tov t-BOOH (I'papnua 17 A, T).
Axoun, 6pota pe to exydMopo tov eutov Lathyrus laxiflorus subsp. laxiflorus n TAC
TOV KLTTAPWV OEV EMNPEACTNKE OO T0 ekyOAopa mapovsio tov t-BOOH (I'pdonua 17
A). Koavéva amd ta ekyvAiopata dev enpénce T0 GVOTNUO TG YAOLTOOEOVNG Kot TV

TAC tov kuttdpov omovcic Tov ofemtikod mapdyovta, ot eEetaldpeveg

ovykevipooelg (I'pagnuota 16, 17).
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Ipaonpa 17: Exnidpaon tov @uTIKOD €KYLAMOUATOC VTEPYEIOV TUNUATOV TOV QLTOV
Phaseolus vulgaris cto cvomua g yAovtadeldovng kot otnv TAC twv PBMCS vrtd v
emidpacn tov 0&eldmTikov mapdyovta. Enidpaon ot (A) cvykévipwon g GSH, (B) g
GSSG, (I') oto Adyo GSH/GSSG «at (A) oty TAC 10V kuttdpov napovsio 1 amovoio
tov 80 uM t-BOOH. Ctrl Apvntikog pdptopoag. Ot Tpég exkppdlovtal og n péomn tun +
TO TUTIKO GOAALLCL. ZIomcha onuavtikd pe p<0,05 oe cOykpion pe TOV OPVNTIKO
uaprtopa (névo PBMCs). Sratiotiké onpaviikd pe p<0,05 oe ovykpion pe 1o Hetikd
uaptopa (PBMCs napovoia t-BOOH).

Eridpacns tov ekyvlicudrwy oty exayoucvy xvrrapotoéikornta tov t-BOOH ora
PBMCs

Extoc and 11 emdpdoeig @V EKYLAICUATOV GTO GUGTNUO TNG OVTIOEEOMTIKNG
dpovag mopovsios 0EEWMTIKOD TapAyovTa, HEAETNONKOV KOl Ol EMOPACEIS TOVG OTNV
Kuttopotoéikn opdaon tov t-BOOH ota PBMCs. Apywd mpaypoatomomOnke kopumOin
KVTTOPOTOEIKOTNTOG SLdpopwVv cvykevipodoemv tov t-BOOH (80, 100, 200, 400, 800,
1000 puM). Azmd to amotelécpata mapatnpnOnKe peimon tov apBpod TV POcIH®V
KUTTapwV 6€ 1060010 27%, 26%, 36%, 39% Ko 46% petd and 2 h endoaong pe 100,
200, 400, 800, 1000 uM t-BOOH avtictotya (I'paenua 18).
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I'paonpa 18: Kvutrapoto&ikdmra Stapopetikdv cvykevipmdoemv t-BOOH petd amd 2 h
enmaong pe ta PBMCs.

21 ovvéyeln ta EKyvAiopata enmdokay pe T ovykevtpooelg 800 kot 1000 pM
t-BOOH, ot omoiec mapovoiocav 1 peyoardtepn Kkuttapotolikry Opdon. Ot
GLYKEVIPAOELS TOV EKYLVAIGUATOV 7oV doKipudomkay ntov 5 kor 10 ug/mL ywo 1o
ekyvMopo tov gutov Lathyrus laxiflorus subsp. laxiflorus kot ot 400 kot 800 pg/mL yia
10 ekyOAoua tov eutov Phaseolus vulgaris. Kot to 600 ekyvricpoto mapovoiocov
TPOGTOTEVTIKY dpdom amévavtt oty Kuttapotoéikotnta tov t-BOOH (I'paenpa 19).

ITo cvykekpyéva, Kot ot 3OO0 GLYKEVIPMGELS TOL EKYLAIGHOTOG TOV PuTovy Lathyrus
laxiflorus subsp. laxiflorus eiyav npoctatevtikn dpdon. Xta 5 ug/mL avéoteihe katd 9%
ko 23% ko ota 10 pg/mL katd 41% kou 57% v kuttapotoéikdtnta mapovoio 800 pM
kot 1000 uM  t-BOOH avtictoyo (I'pdonua 19 A). To exydiopo tov putod Phaseolus
vulgaris ntov Ayotepo dpaotikd Tapovclaloviag TPOCTUTEVTIKN dpAon améEvavTL TNV
kuttapotoéikdmta tov t-BOOH povo ota 800 pug/mL. Xt ovykévipmon avt avESTEILE

™V Kuttapotoéikotnto kotd 31% mapovoio 1000 uM t-BOOH (I'pdenua 19 B).
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Ipaonpa 19: Avactoly g emayopevng ond to t-BOOH xvttapotoéikdtntog ota
PBMCs amd ta vdoTikd eKyvAopaTe LTEPYEIOV TUNUATOV TV @utov Lathyrus
laxiflorus subsp. laxiflorus (A) kot Phaseolus vulgaris (B). O tipuég ekppdlovtal o¢ n
péon T £ to TLVMIKO cEAANA.  ZToToTiKE onuovtikd pe P<0,05 oe cvykpion pe Tov
apyntikd paptopo (ué6vo PBMCs). Ztatiotikd onpavtikd pe p<0,05 ce cvykpion pe 10
Oetikd paptopo (PBMCs mapovoio t-BOOH).

YUvoMKd, amd T amoteAéopaTe TopATNPEiTAL OTL TO €KYOAIGUO TOL QLTOV
Lathyrus laxiflorus subsp. laxiflorus "Mrav «kvtrapotoéikdé vy T PBMCs og
ovykevipmoelg > 50 pug/mL. Qo1600, 10 ekydAoUN 68 KPOTEPES CLYKEVTPMGELS (5 Kot
10 pg/mL) mapovcicoe GNUAVTIKY TPOGTOTELTIKY OpACT] OMEVOVIL GTO EMAYOUEVO
0&edmTkd oTpeg Kot kutTapotolikodtnto amd tov ofewdmtikd mapdyovia t-BOOH. To
ekyvMopo tov utov  Phaseolus vulgaris mapott dgv Nty KuTTapotoéikd Tapovciace
TPOOEEIOMTIKN OpACN, 1 OTOI0L M®GTOCO TAPATNPNONKE GE GYETIKA LEYAAN CLYKEVTP®ON
(800 pg/mL). Axoun, oe vyniég KLTTAPOTOEIKEC GLYKEVIPOOES TOL OEEBOTIKOD
Tapdyovta, Kot To SV0 EKYLAIGLOTO TAPOVCINGOV CTLLOVTIKY TPOcToTELTIKT dpdon (800
uM kot 1000 uM). To exydhoua tov @utov Lathyrus laxiflorus subsp. laxiflorus
TOPOVCIOcE HEYOADTEPO TOGOOTO AVACTOANG NG KLTTapoToSikoTnTag Tov -BOOH o¢
HKPOTEPES GLYKEVIPMOGE; o0 oyéon ue ovtd tov @utov Phaseolus vulgaris. Ta

amoTeEAEoUATO OElYVOUV TN oNUacict TV JPACTIKOV GUYKEVIPMGEMY GE OLLPOPETIKE

KUTTAPIKO GLGTTLOTOL.
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4.1. Exyvliopata yoxavlwv wg nyyn XHUELOTPOOTATEVTIKDOV TAPAYOVTIDV

Ta televtaio ypdvia, HEYOAOC apOUOC €PELVOV EYEL TPOGUVUTOAGTEL OTNV
aVATTLEN  YNUELOTPOCTOTEVTIKAOV TOPUYOVIMV TOL TPOEPYOVIOL OO TPOPUL NG
kaOnuepwvng datpogng (Kelloff et al., 2000; Shukla et al., 2004). Ta yvyxavon kot
W0iTEPQ 01 KapTol TOLG, To OCTPLA, TOV KATEYOLV Kupiopyn 0éon ot datpopn ce GA0
ToV KOoNOo, Bempeiton 0Tl oyeTilovion e €VEPYETIKEC EMOPACELS GE YPOVIEG TAONGELQ
onmg duapopes popeég kapkivov (m.y. eviépov, pootov, mpootdrn) (Mathers, 2002),
kapdayyelakég mabnoelg (Anderson et al., 1999) ko dwoprien (Venn & Mann, 2004). Ta
televtaio YpOVIO TO EPEVVNTIKO EVIPEPOV EXEL OTPOPEL EKTOG Al TOL KUPLOL OLATPOPIKE
OLOTOTIKA TV YuyxovldVv Kol oTig TEPEYOUEVES G QVTA PlOdPACTIKES PLTOYNUIKES
EVIGELG, OTIC 0moieg oPeilovtal ot evepyeTikég Tovg 1010tnTeg (Mathers, 2002; Rochfort
& Panozzo, 2007). To yeyovog OTL vIdpyEL LEYAAN ETEPOYEVELD OVAUESH GTIG TOIKIMEG
TV Yoyovlov Kabmg Kot peYAAn TOWIAOpOp®iol 6T GVGTACT] TOVG GE QUTOYNIKES
EVOGELS, KOOIOTA ONUOVTIKY TNV SE0ymY] EPELVOV TAVM OTIS PLOOPACTIKEG EVDGELG
OV LILAPYOLV GTA YLYOVON KABADS Kot TIC PLOAOYIKES TOVS WOOTNTEG,

Ymv  mopovoa  OoKTopiky  OdatpiPn, oto  mAaicle  avalntnong  véwv
YNUEOTPOCTATEVTIKAOV TOPOyOVI®OV, peAeTnONKov ot Ploroyikés 1d10TTeg ddpopmV
EKYLMOUATMOV TOV TPOEKLYOV AT T VITEPYELD TUNLOTA, TOVG KOPTOVG KO TOL CTTEPLLOTOL
11 eMnvikov yoyaviov (ITivakog 5). EmléyOnkav voatikd kat pebavorikd exyviicpota
T omoio amd TPoNyovpEVES PeAéTeS glval Yvmotd Ot glvarl TAovoo o€ PAafovogldn Kot
GAlo. Prodpactikd euowd mpoiovra (Andersen & Markham, 2006). v mapovca
HEAETN €EETAGTNKAY Ol YNUEOTPOCTATEVTIKESG OOTNTEG TOV EKYVAICUATOV UE IAPOPES
in vitro doxéc. Kabmg o1 ehevbepec pilec amotelodv évav amd TOVG GNUAVTIKOTEPOVG
TOPAYOVTEG TOV EUTAEKOVTOL HE OWIPOPOVS UNYOVICHOVG OTNV  KOPKIVOYEVETIKN
Swdwkooio (Klaunig & Kamendulis, 2004), mepiocdtepn Epeoon d00nKe o©TIg
AVTIOEEIOMTIKEG OLOTNTES TOV EKYVAICUATOV.

Apyikd, TPoodOPIGTNKE TO GUVOAMKO POIVOMKO TEPIEXOUEVO TOV EKYLAIGUATOV
Kol mopatpnOnke Ott t660 oto. VOUTIKG OG0 Kol ota peboavolikd exyvAiopoTa
yoyavldv vdpyovv molvpavolkés evioelg (IMivaxag 6). v mieloyneio Tovg Ta
EKYLMOUATO TOV VTEPYEIOV TUNUATOV TOV QLTOV Y0V LEYOADTEPO GUVOAIKO PAIVOAKO
mePLEYOUEVO amd T, avTioTo o ekyVAIcHaTO Kapm®v. Ol TEPICCOTEPES EPEVVEG LPOPOVV
Kuplwg oTo €dMOU TUNUATO TOV YOuXavOdV 0TS GTEPULOTA, KAPTOVS KOl TEPIKAPTIO
tov oonpiov. [Iponyovueveg peréteg £xovv TPOGOIOPICEL TO GUVOAIKO TOAVQUIVOAKO

TEPLEYOUEVO GE EKYLAICUATO KAPTOV A0 SLPOPETIKES TOKIALEG YuxavOdv. Opota pe ta
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eKyLAoHATO TOV SOKIUAGTNKOV TNV TApoVGO LEAETT TOPATHPOVVTAL O10POPES VA eSO
070 TOAVQAIVOMKO Tovg Tepteyduevo (Amarowicz & Pegg, 2008). To diapopetikd
GUVOAMKO TOALQUIVOAMKO TEPIEYOUEVO OVAUESH OTO EKYLAICHOTO OQEIAETAL GTO OTL
TPoépyovTal amd SPOPETIKE PVTE Kot amd TUApata tov idov eutod (ITivakag 6). Ot
dlpopég opeihovTat ETioNg ot SPOPETIKY SIHAVTOTNT TOV TOAVPUVOMK®DV EVHOCEWDY
o711 HeBavOAn Kot 6TO VEPO TOL YPNCILOTOMONKAY Y10 TNV EKYDAICT] TOVG.

A0 TOVG GNUAVTIKOTEPOVS YNUEIOTPOGTOTEVTIKOVG UNYOVICHOVS Ival 1) IKOvOTNTO
eEovoetépmong tov eAevBépov pilldv kol M TOPEUTOOIoT TV EMPAAPOV  TOLG
endphoewv. 'Etol, apyikd efetdomnke M KovOTNTO TGOV EKYLMOUATOV Vo
eEovdetepmvovy drapopeTikeég erebBepeg pileg. Ta tedevtaio ypovia évag HeEYOAOG
puefodmv €xet avamtuyBel yio v extiunon g avToEEOMTIKNG KAVOTNTOS OIUPOPOV
popiov 1 putikdv ekyvMopdtov (Santchez-Moreno, 2002; Kaur & Geetha, 2006). Amo
TIG MO YOPOKTNPOTIKEG HEBOOOVS eivor eKelveG OV EKTILOVV TNV OVTIOEEIOWTIKN
wovoTnTa péco ™G aAnAiemidpacnc pe tig pilec DPPH’, ABTS™ ka1 02", ot omoisg
epapudomkay kot otnv mapovoa ueiétn (Prior et al., 2005). Xt ocuvvéyewn ta
exyVAopaTo EEETACTNKOV MG TPOG TNV IKOVOTNTA TOVG VO, TOPEUTOSILOVY TNV EmOyOUEVN
and elevbepeg pileg (OH', ROO") mpdxinon povokiwvov Opovopdtov oe kabopd
OTTOLLOVOUEVO TAAGULOIOKO DNA. H GLVOVOCTIKN extipnon ™mg
AVTIOEEBMTIKNG/TPOGTATEVTIKNG OPAOTG TOV EKYVMOUAT®OV GLVEPAAE oTNV MO GpTIQ
exTiunon Tev 1B810TYTOV T0Vg Kabmg Kol TG avIOEEWDMTIKNG TOVS 1oYVOG Yol TNV
TEPOULTEP® UEAETT] TOV TTLO OPUCTIKMV.

ATO ™ HEAETN NG AVTIOEEWOMTIKNG IKOVOTNTOG TOV EKYVAIGUATOV TopaTnprOnKe
OTL LIAPYOVV GE OLTO EVAOCELG, Ol OTOIEG EYOVV TNV KOVOTNTO VO EEOVOETEPDOVOVV TIG
pilec DPPH’, ABTS™ ka1 O;". Qot6c0, mapotnpidnke 6Tt 1 Spdoy TOLG HTAV T1O
amoteleopatikh anévovtt otic pilec DPPH” kou ABTS™ mapd otic pileg O, (ITivoxkeg 7-
11). Ot dwpopég ot dpacTIKOTNTO OmEVAVTL 0TS Pileg amodidetal oTn SLPOPETIKN
ovon tov plov. IHapodt ta eetaldpevo exyvAopato oev eiyov oNUOAVTIKES 1O10TNTEG
amévovtt otig pileg Oy, exyvAiopoto omd TEPIKAPTIN KOl GTEPUATO SIAPOPOV YuXovOdY
TOPOVGIOCOY GE TPONYOVUEVES UEAETEG ONUOVTIKY KAVOTNTO VO €E0VOETEPDOVOVY TIG
piCec O, (Troszynska & Kubicka, 2001; Lin et al., 2001).

Ta mo peletnuéva yoyavin yu T avTioedMTIKES WO10TNTEG TOV EKYVAICUATOV
Tovg eivon ta kowva @acoio. (Phaseolus vulgaris) kot ov gaxég (Lens culinaris). Xe
TPONYOVUEVES UEAETEG EKYVAICUATO OO CTEPUATO KO TEPIKAPTIO SLOPOPOV TOIKIADV

kowav pacommv (Heimler et al., 2005; Cardador-Martinez et al., 2002; Madhujith et al.,
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2004) kou @akng (Lens culinaris) (Duefias et al., 2006, 2003) napovcioacay oNUAVTIKEG
AVTIOEEOMTIKEG 1O10TNTEC, Ol 0moieg amoddONKAV GTNV LYNAN TEPEKTIKOTNTA TOVS GE
TOAVPUIVOMKEC EVOGELS. TNV TOPOVCH, LEAETT TOL EKYVMOUATO CTEPUATOV TOV KOWVDV
eacolav (Phaseolus vulgaris) kot g @axng (Lens culinaris) eiyoav 11 acbevéotepeg
avTIOEEWMTIKEG 1010TNTEG KOOMG KOl TO HKPOTEPO POVOAIKS TtepleyOpuevo. Avtifeta, ta
ekyvAMopoto TV VIEpyelmy Tunuatoy tov eutov Lathyrus laxiflorus subsp. laxiflorus
(&ypro €idog AabBovploD) iy TIg O 16YVPES AVTIOEEIDMTIKES IOLOTNTEG KO NTAV T OV
mov glyov TV KavoTTa Vo sEovdetepdvovy Tic pilec DPPH’ kar ABTS™ g Oy os
ovykevipdoelg <100 pg/mL, evod giyav kot 10 HeyaAOTEPO TOAVQOIVOMKO TEPIEXOUEVO
(MMivaxeg 6-11). Me Paon 1o mopomdve moapatnpeitar 0Tt 660 PEYAADTEPO NTAV TO
TOAVPUIVOMKO TTEPIEXOUEVO TOV EKYVAICUATOV TOGO O IGYVPEG NTOV Ol OVTIOEEWDMTIKEG
TOVG 1010TNTEC. ZVVENMMS, Ol TAPOTNPOVUEVES WOOTNTEG TOV EKYVAICUATOV amodidovTat
OTI TEPLEXOUEVEG TOAVPOIVOAKES EVAGCEIS Kot OTN JBecIUOTNTO TOV QOIVOAK®OV
vdpoyovav toug (Blokhina et al., 2003; Ferguson, 2001). Qo1660, 01 S10(pOPEG AVAUESO.
OTNV €101KN OPACTIKOTNTO TOV EKYVAICUATOV amévavTl oTig pileg, n omoia ekppdleton
®e 10 1060 TV pov mov gfovdetepdvovior pg moAveowvolmdv kot Tig Tiég 1Cso
amotelel Evoelln Ot oty wovotnTo e£oVdeTépmang Twv pimv dev mailel poro povo M
TOGOTNTA TOV TOAVPOLVOMK®V EVOCEDV OAAN KO 1] TOLOTIKT TOVS GUGTOOT).

Extoc and v wavoétta va eEovdetepmvouv elevbepeg pileg, ta exyvAiiouata
TOPOVGINGOV  GNUOVTIKEG  aVTIOEEIOMTIKEC/TPOSTATEVTIKEG  1O1OTNTEG  AMEVOVTL GTNV
enoyopevn TpokAnon povokkavov Opovcpdtov 6to DNA o tig piteg OH ko ROO'.
H dpdion tovg avtn ektdg omd avtiogedmtikn Bewpeitor Kot aviipetallaoyovog Kabwg
ta povoxkimvo Bpavcuata oto DNA amotelovv Evay unyaviopod HeETOAALOELYOVOL OpAoNg
tov erevbépov pilav (Klaunig & Kamendulis, 2004). Ot dwdtreg avtég €youvv
napotpnOel kot o dAAo exyvAiopoto WYoyovldv, 110iTEPO CTEPUATOV QOCOADV
(Zielinski, 2002; Madhujith et al., 2004). H mopoatnpoduevn TPOCTUTEVTIKY dPACT TMV
EKYLMOUATOV VTOOEIKVVEL OTL GTO EKYVAIGLOTO VTAPYOLV OVLGIEC, Ol Omoieg £xovv TV
KOvOTNTA VoL OAANAETOPOUV pe avTég Tig eAehBepeg pileg Kot va epumodilovv T dpdon
touG. Ta mo dpacTtikd ekyvAiopato NTav KEIVO TOV VIEPYEI®V TUNUATOV TOV GLTOV
Lathyrus laxiflorus subsp. laxiflorus (ITivaxeg 12, 13).

Opota pe ™V avTIoEEWMTIKY KOVOTNTO TOV EKYLVAICUATOV, 1 TPOGTATEVTIKN
dpaon tovg diépepe Kol amévavtl otn opdon towv dvo pilov (IMivaxeg 12, 13). Ta
ekyvhicpato fTav mo dpactikd anévoavtl otig piteg ROO™ (IMivaxeg 12, 13). Avtd 10

anotéleopo anodidetor 6to yeyovog ot ot pileg ROO™ kou OH' givanr 800 Srapopetikég
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ROS kot vmodeikviel éva SopopeTikd UnNYovicud oAANAETidpacng TV PlodpacTiK®V
EVOoE®MY TV ekyvMopdtov pe 1 pileg avtéc. H mpootatevtiky) opdon tov
ekyvAopdtov anévavit oty dpdon tov piliov ROO™ 6e cuvdptnon pe to yeyovdg ot
avtég ot pileg elvar amd tovg KHPLOVG TAPAYoVTEG TOL GLUPAAALOLY GV Evapén NG
Mmdwkng vrepoéeidmwong (Mylonas & Kouretas, 1999), vmodewkvdovv O0tL avTd TO
eKyvAMopaTo 16m¢ vo amoTpEmovV T MmO vrepoieidmon. Emmpdcberta, emnedn ot
pilec ROO" kou M Amdikyy vrepoleidmon umopodv aveEdptnta vo TPOKAAEGOLV
petodra&elg oto DNA (Rodriguez et al., 1999; Lim et al., 2004), ot onoiec omoteAovv ™
Baokn mpoimdBeon yio TV Evopén TG KAPKIVOYEVETIKNG SL0dOKAGING, TO ATOTEAEGILOTOL
VTOOEIKVOOLV  £VOV  UNYOVICUO  YNUEOTPOCTATEVTIKNG OPAONG TOV  EKYLAICUATOV.
Emmdéov, n mpootatevtikyy dpdon tov ekyvlopdtov anévovtt otig pilec OH™ givar ToAd
onuovtiky kabmdg ot pileg OH Bewpodvtor omd TIC TO evEPYEC SPUCTIKEG UOPPEC
o&vydvov mov gival vevbvveg yio ToALEG Tpomonomoelc 6to DNA (Marnett, 2000; Cadet
et al., 1999). H npoctatevtikfy tovg dpdon anévavtt otig pilec OH’ pnopel vo opeileton
oTNV KOVOTNTO TOV PlOdPOCTIKOV GLOTATIK®OV TV EKYVAMGUATOV Vo gumodilovv v
alMnAenidpacn tov piiov OH" pe to dropa vdpoydovov ctovg C37, C4” kar C5™ g
onadag tov cokydpov tov okeretod Tov DNA, kabdg avt) 1 aAAnieniopaon eivol
vrevbvvn yia v TpdKANon povokleovev Bpavopdtov oto DNA (Cadet et al., 1999). H
UV aktivoPoria mpokarel mapoywmyn pilodv OH” kou Oewpeitar o kdplog mopdyovtog
TpodKANoNG acbeveldv tov dépuatog cvumepiiapPavousvov tov kapkivov (Zhang et al.,
1997). To amoteléopoto Oelyvouv OTL avTd To eKYLAicpota Oo pmopodoav va
ATOTEAECOVV TINYN TOPAYOVI®V, TOV UTOPOVV VO AToTPEYOLV TG PAaPepés emdpdoelg
™ UV aktivoPoriog.

H wavétmra tov ekyviiopdtov va egovdetepdvouv eievbepeg pilec kot va
napeunodilovv v emPrapn dpdon tovg oto DNA, avikatontpilovv onpovTikovg
UNYOVICHOVG  YNUEOTPOCTATEVTIKNG  OpAoNG TV  TEPEYOUEVOV  PlOOpaCTIKOV
GLUOTOTIKOV TOV EKYLAICULATOV. 26 GUVEXELD TOV TOPUTAVE® 1O10THTOV TOPTPONKAY
ot emdpdoels Twv ekyvMopdtov ot opactikotnta g XO, e CAT kot g SOD. H
XO elvar éva amd o onpavtikodtepa EVELpO TOL GUUBAAAOVY GTNV TTAPAYWYT EAELOEPOV
pldv Kot eumAékovtot pe 10 0EEMTIKO otpeg, eved 1 CAT kar p SOD givar and ta mo
oNUovTIKA VoL 6TO GOGTNIA TS OVTIOEEWOMTIKNG GILVOG TOV KVTTAPMV.

Amo ta oamoteléopota mapatnpiOnke Ot To  ekyVAopOTO  avVESTEIAOV TN
dpactikotra g XO kot g CAT, evo giyov enaymykn dpdon ot dpacTkodTnTA TG

SOD (ITivaxeg 14, 15 Ewova 38). H avactaAtiki tovg dpdon anévovit oty XO ftav
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TLO 1GYVPY GE GYECT UE TNV EMOPOCT TOVG 6T AALA S0 Evivpa, KaBdS T EKYVAIGHOTO
avéotethay TV XO o€ cuYKeEVIPAOGELG OTIC omoieg dev lyav Kapio dpdon oty CAT «at
mv SOD. Ta péva ekyvAiopota, to omoia avéotethav v CAT oe younAdtepeg
ovykevipwoelg amd 6,1t v XO mpoépyoviav amd to @uto Lathyrus laxiflorus subsp.
laxiflorus (ITivokeg 14, 15). Axoun, ta ekyvAiopato €xnpéacay T SPACTIKOTNTO TG
SOD o¢ ovykevipmoelg >1 mg/mL, ot omoieg gival apketd VYNAEC o€ cHYKPLOTN UE TIG
OPUCTIKEG CLYKEVTPMOOELG oTa AAA Evivpa. Akoun, Tpio amd ta eKyvAlouaTo KTdg 0o
MV eny®ykn toug opdon otnv SOD avéotelhay ev pépet Kot TNV 0VTOOEEId®ON NG
TVPOYOUAALOANG VTOSEIKVVOVTOG OTL GE OVTA VIAPYOLY EVAGELS TOV £YOVV TNV IKOVOTNTO
va e&ovdetepdvouy Tig pileg Oy Avdpeosa o avtd HTov Kot To pebovolkd ekyOAIGU
VIEPYEIOV TUNRATOV TOL eUTOV Lathyrus laxiflorus, to omoio ftav amd o 600 mo 1oyvPd
gkyvAiocpota kabhg eEovdetépave Tig pileg O oe cuykevipdoelg <100 pg/mL. H dpdon
TOVG QTN OOSIOETOL OTIG TEPLEYOUEVEG TOAVPUIVOAIKES EVACELG, Ol 0Toieg OEGUEHOVV
Kot wopepmodiCovv 1 dpdon twv pildv O, (Moridani et al., 2002; Troszynska &
Kubicka, 2001).

Me Baon 115 avtidpdoeig mov kataAivovy ta tpia eEetalopeva Evivpa, 1 CAT ko
SOD cvppdairovv oty amopdkpuven tov piov Tov Tapdyovtat amd ) opdaon g XO.
Ta amotedécpato €0e&av OTL TO EKYLMOUATO NTOV TIO OMOTEAECUOTIKO OTO VO
eumodilovv 10 oyMUATIGHO TV eAeLOEp®V plav and v XO, mapd oty e£0VdeTéEP®OT
tou¢ péom g dpdong g CAT ko g SOD (Ewodva 38). Kabmg o mepiocdtepeg
peréteg avtipetonifovv v XO ©¢ onuovtikd £vupo mov cLUPBAALEL TNV TOPAY®OYN
elevBépov pllomv, M avOoTOATIKN] OpAon TV EKYLACUATOV ovTiKatonTpilel évav
YNUELOTPOOTOTELTIKO unyavioud tomv Prodpactikdv tovg cvototikov (Cotelle, 2001;
Van Hoorn et al., 2002).

H XO oamotedel éva oamd to onpoavtikdtepa &vlopa mov cvufdAiovv otnv
mopay®yn eAevfépov pilldv ce TOAAEG TABOAOYIKEG KOTAOTAGELS. XVYKEKPUEVO, T
opdon g oyxetiletal pe Kataotdoelg woyopiog, vro&iog, vrépTaong Kobde Kol pe
xPOVIOL KOPOLOKT OVETAPKELD, TNV AONPOCKANP®GN, TO OPNTN Kol SIPOPES LOPPES
kapkivov (Borges et al., 2002). Qotéc0, N dpdon ¢ oyetileton Ko pe maboroyikég
KOTOOTACELS €0UTIOG TNG CLUUETOYNG TNG OTNV TOPAYMYT TOL 0LPLKOL 0&€og. H ovpikn
apBpitda eivar g wdbnon, Katd v omoio VLEPUETPN TOPAYWDYT) OVPLKOD 0EE0G 00 YEL
OTNV KPLOTAAAMOY TOL KOl OTNV €vOamOBEST) TOL OTIC APOPDOCELS, TOVG GLVOETIKOVG
1otoVg kat tovg veppovg (Halliwell, 1996). 'Etot, n avactoin g dpdong g XO dev £xet

UOVO eVOLOQPEPOV MG TTPOG TNV TOPEUTOIIOT TG TAPAYDYNG EAELVOEPOV pLldV oML €xel
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kot Bgpamevtikyy onpacio. O mo YVOOTOS Kot HEAETNUEVOS OVOGTOAENS TNG, O OTO10G
YPNOUOTOIEITON KOl OC PAPLOKO OTIC TPONYOOUEVES TABOAOYIKEG KOTACTAGELS £ivol M
aAlomovpwvorn (Pacher et al., 2006; Kelley and Beardmore, 1970). H ovactaAtikn
dpdon tov ekyvlopdtov ot dpactikotnto g XO kobotd T ekyvAiopata ®g
ONUAVTIKY TNYN PLGIKAOV 0VOGTOAE®Y TOV EVEVLOV.

Axoun, n XO ektdg amd T cLGYETION NG KE TaBoAOYIKES KaTAoTAGEL, elval i6mG
10 KVpLoteEPO Evivpo Tapaymyng erevfépav pillov katd ™ didpkea ¢ doknong (Ji,
1999, Gomez-Cabrera et al., 2005). Akoun, n XO copfdAdet exiong otnv TOpOY®YH TOL
oVpKoV 0&E0G, T0 0moio amoTeELEl Eval GO TO. CTULOVTIKOTEPO OVTIOEEIOWTIKA LOPLO. TOV
nAdopotoc (McCord & Fridovich, 1968). 'Etot, n avactoAr] ¢ odnyel Oyt povo oty
peiwon tov tapayopevov eAevBepov pridv aALL Kot 6T HEIMOT TNG CLYKEVTPMOOTC TOL
ovpkoV 0&éoc. Qotd00, dev givarl akdOUN YvOoTO Katd mdco 1 pelmwon g Tapaymyng
TV eAevBépov plldv N Tov ovpkol 0&Eog eivol MO OMUOVTIKN KOTd TNV AOKNOM).
Qct000, GE TPONYOVUEVI] UEAETN TNG EPELVNTIKNG MHOG opddag moapatnpndnke OtL M
YOPNYNOT OAALOTOVPIVOANG TPV TNV AOKNOY TPOKAAEL OEEWOMTIKO GTPEG KOt LElwON NG
anddoong petd and eaviAntikn agpoPia doknong ot enipweg (Veskoukis et al., 2008).
Ta amoteléopata avTd amoteAoVV EvOElEn OTL N TAPOYWYN TOL OVPIKOV 0EE0G NTOV TOAD
onuovtiky Koatd v doknon. Emopévemg, Ba elxe evolapépov Ko mn mapat)pnon tov
EMOPACEMV TOV EKYVAMCUATOV KOl 6 TEPIPAALOV AIGKNOMG.

Ye avtiBeon pe ta vmoélowma eKYLAMOUHOTO, TO EKYVAMOUOTO TOV VLIEPYELOV
Tunubtov tov eutov Lathyrus laxiflorus subsp. laxiflorus mopovciocav avoactoltiky
dpdon ot dpactikotnta g CAT og youniotepn cvykévipmon cvykprtikd pe tnv XO.
Ta exyvAiocpota avTd €lyav KOl TO HEYOADTEPO POIVOAMKO TEPIEYOUEVO OTIC OPOUCTIKEG
ovykevipwoelg (IMivaxeg 14, 15). Kabbg n CAT eivan éva oo ta onuavtikdtepa Eviopa
™G avto&eWMTIK)  QUUVAG, 1M OVOOTOAN NG  avtikatontpiler évav  pnyaviopd
TPOOEEIOMTIKNG OPACNG TV TEPLEYOUEVAOV PLOOPACTIKMOV GUGTATIKMOV TOV EKYVAMGUATOC.

Ext0c amd 11g avtio&eldmTikég Toug 1010TNTES, TO EKYVAMGLOTO UTOPEL VO OPOVY MG
ANUELOTPOCTUTEVTIKOL TOPAYOVTEG Kol e dAAOLG pnyaviopovs. ‘Exet amodeyBel 6t ot
TomoicopePAoEg eival OmoTEAESHOTIKOL YNHE0BEpaTEVTIKOT GTOYOL POV M OPACT TOVG
evtelvetal ota Kopkwvikd kvtropa. H tomoicopepdon I eivar éva Pacwkd éviopo yuo
loTikég Asttovpyleg TV KLTTAPOV KOL Ol OVOCTOAEIC NG Bempovvtor onpovtikol
avtikapkvikoi mapdyovteg (Wang, 1996, 1997). ‘Etot, ta ekyviiouata eEetdotray yio
TIG EMOPACELS TOVG 01N dpdiom TG evkapLOTIKNG Tomoicopepdons I oto DNA. And ta

amoteléopato mopatnpiOnke OTL M TAELOYNGI0 TOV EKYLAICUATOV YuxavOdv Tov
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dokpaotnray dev ennpéalov tn dopaon g tonoicopepdong I. Qotdco, delyvouv 6Tt ot
ekyviiopoto tov  @utov Lathyrus laxiflorus (véatikd/uebavorko), Vicia faba
(vdatko/uebavoriko) ko Lotus edulis (uebavorkd) vdpyovv ovoieg, ol omoieg £xovv
Vv wovotnta vo emnpealovy ) dpdon tov eviopov. [apatnprnke 6Tt 10 eKyVAicHOTA
TOPOVGIOCAY OTIC TEPICCOTEPES GVYKEVIPADGELS AVAGTAATIKY dpAoN, OTIS Omoieg Umopet
va Bewpnbodv mg KataotoAeig g dpdong g tonoicopuepdong I. Avtibeta, to yeyovodg
Ot 10 VouTIKO exyOMopa oo Tov eutov Vicia faba oe o cvykévipoon (800 pug/mL)
TOPOVGIOGE EMAYMYIKY Opdon oty tomoicopepdon I, vmodeikviel Evav dapopeTikd
UNYOVICHO  OAANAETIOPOONC T®OV GLUOTOTIK®OV TOL eKYVAiopotog pe 1o éviopo.
Ievikdtepa, mopdyovteg ol omoiol emdyovv v dpdon TV tomoicopepacmv Bempeital
0Tl dpovV KVPIMS 6TAHEPOTOIDOVTAG TO OUOOTOAKO GOUTAOKO TOov evibpov pe To DNA
TOVL TPOKAAEL GLVEYOUEVE oTTaGTpLaTe. Kot dpovv m¢ poisons (Lopez-Lazaro et al., 2002).
[Mopopowa dpdon pe avty Tov vVoOTIKOD eKYLAIopatog tov @utov Vicia faba
mapoatnpOnKe va Exel  AOVTEIVN, N omoia o€ AALEG GLYKEVTPAOGCELS OPO GOV ALVAGTOAENS
Tov ev{DUOL VD og GALEG emdyel TN dpdon Tov dpmvtag g poison (Chowdhury et al.,
2002). Ot mopatnpodpeves SpAcELS TOV EKYVAMOUAT®OV ATéVaVTL 6TV Tomoicopepdon I
avTiKatonmTpilovy  évav  akOUN  PUNYOVICUO  YNUEOTPOCTATELTIKNG Opdong TomVv
TEPLEYOUEVOV PLOOPACTIKMV GUGTATIKMV TMV EKYVAIGULATOV.

Kabodg ov petadrdelg amoteAobv tn Poaocikn mwpodmdeon ¢ EvapEng g
KOPKIVOYEVETIKNG Olodkociog, HeAetOnke kot 1 ovTLETOAAOELYOVOS dpdomn TV
EKYOAMOUATOV. Ze TPONYOUUEVEG HEAETEC EKYLAMOUOTA KOPTOV KOW®DV QUGOAMDY
(Phaseolus vulgaris) mapovoiacov onpovtikés avtiueTo AMa&lyOves 110TNTEG AMEVAVTL GE
dtdpopovg petardaéryovovg mapdyovieg (Gonzalez de Mejia et al., 1999; Cardador-
Martinez et al., 2002). Ztnv mopovoa perétn e€etdotnke 1 OpACT TOV EKYVAIGUATOV
AmEVOVTL OTNV EMAyOpEVN amd pmieopvkivn petaAiraliyéveon oe kottopa Salmonella
typhimurium TA102. To cvotnuo perétng g avtiuetaArallyovov dpaong emhéyxOnke
AMOy®m G ovppetoyng erevBfépov pilldv 6t0  UNYOVIoHO  HETOAAASIYEVESNG NG
umheopvkivng. H pmieopvkivn odnyei otnv mapayoyn O kar OH', ot omoieg endyovv
o&edwtikég Prapeg oto DNA (Hecht, 2000; Burger, 1998). Ta anotehéouata £dei&av 0Tt
povo to pebavolikd ekyOAopa vrEpyelv TUnuatov tov eutov Lathyrus laxiflorus
subsp. laxiflorus mopovcioce avtipetolha&lydbvo dpacn ©€ GLYKEVIPOOELS, (KGTOGO,
UEYOAVTEPEG GE GYEON UE TIG OPUOTIKEG GLYKEVIPMOGELS TOV TOPATNPNONKAYV OTIC
wponyovpeves neBddovg. To yeyovdg OTL TO EKYVAICLO TOPOVGINGE OTUAVTIKES 1010TNTES

070 va. aAAnAemiSpa pe i pileg O kar OH” umopet vo amotelet dvav unyoviopod, pe tov
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omolo ol TEPIEXOUEVEG EVAGEL OVOCTEAAOLY TNV 1KOVOTNTO TNG WTAEOULKIVNG Vo
npokaiel omacipata otovg kKAdvovg Tov DNA kot otnv mpokAnon petoarAdEewmv.

YuvoMKd, amd to amoteAécpato Topotnpnonke OTL To. ekyLAICHOTA YuYavODV
TAPOVGIOcaY CNUAVTIKEG 1WO10TNTEG Ol Oomoieg To KaOIoTOOV MG ONUOVTIKY TNyn
ANUELOTPOCTUTEVTIKAOV TOPAyOVIOV. To SlopopeTiKd AmOTELECUATO TTOL TALPOTPOVVTOL
OTIG WIOTNTEG TOVUG OQPEIAOVTOL OTN OlOPOPETIKY] TOLG GVOTOCN OE PlodpacTiKES
TOAVPUIVOMKEC EVAGELS, 1 OTOoiol OQEIAETOL GTO OTL TO. EKYLAICUOTO TPOEKLYOV OO
SLPOPETIKA PLTA KO TULOTO LTOV, KAOMG Kol GTO SUPOPETIKO OAVTI EKYVAIGNC.
Ta exyviiopata Tov eutov Lathyrus laxiflorus subsp. laxiflorus (dypio €idoc AaBovprov)
glyav TIC moO W0OYVPEG 1010TTEG oTIC HEBOdOVG Tmov epapupootnrkoyv. Me Pdon ta
amoteAéopato mpoteivetar to @uto Lathyrus laxiflorus subsp. laxiflorus g n
ONUAVTIKOTEPT) TNYN  YNUEWOTPOGTATEVTIK®OV Topayoviov. [lepotépo perétes ot
TOAVPAIVOAMK(G PlodpacTIKé CLGTATIKE TOV EKYLMOUATOV Kol OTIS 010TNTEG TOVG GE
KuTTOpKd cvotnuota givor amapoitnt. [V avtd 10 AdYo 10 VOATIKO EXYOMOUA TOV
vEpyelov Tunuatov tov eutov Lathyrus laxiflorus subsp. laxiflorus emiéyOnke yio
HEAETN TOV YNUELOTPOCSTUTEVTIKAOV TOV WOIOTHTOV G€ KOPKIVIKG KOl (QUGLOAOYIKE
KOTTOPO.

Ot mopatnpovuevEG O10TNTES TOV EKYLAICUATOV OT0dId0VIOL GTO TEPLEXOUEVOL
Blodpaotikd cvotatikd TV ekyvAopdtov. ‘Etol, pe okomd tnv towtomoinon Kot
HEAETN TOV WOI0TATOV TOV GLGTATIKOV aVTOV EMAEYONKAV o peBavolikd ekyvAicpota
VIEPYEIOV TUNUATOV TV euTtdv Vicia faba (kovkid) kot Lotus edulis (Adtog), Ta omoia,
pe Paon tg mopamave pefdOOVE, TAPOLCINCHV CNUOVTIKEG YNUELOTPOCTATEVTIKEG
010 TeC. Ao T EKYLMOUATO ALTE aTOopOVAOBNKOY Kot EEETAGTNKAV Yo, TIC PLOAOYIKEG
ToVG 1010t TEG 14 molvparvoiikd kKAdopata. Ta KAAoHATO TOL EKYLAICUATOS TOV PLTOV
Vicia faba ntav peiypata 2-3 moALQOIVOAMKOV EVHOCEMV GE OLOPOPETIKY OVOLOYiOL.
Avtifeta, To KAGopaTo Tov ekyvAiopaTog Tov @uTov Lotus edulis nTov pepovopéveg
TOAVQUIVOMKEG evioels, pe e€aipeon to KAdoupo Le E 1o omoio Mrtav pelypo 6vo
1ooUEPDOV NG 1d10G Evaong og ion avoroyio (Tivakag 19).

Yto kKAdopoto Ttovtomomdnkav 14 moAveavolkés evooelg, 10 yAlvkooidwa tng
KopmeepoAng, 3 yAvkooidia tng kepketivig kot 1 évoon m omoio dev avike oTa
erapovoedn (Iivakog 20). Q¢ tdpa meprocdtepa amd 200 yAvkooidio KouumPepOANg
éyovv evromiotel og mokideg putikég mnyég (Crozier et al., 2006). Qotdco, dev vadpyovy
ot PPAoypagic Tpdoeata GToLKEl TOV VO KATAOEIKVOOVY TNV TOPOVGI0 oLTOV TOV

€ldovg TV PAafovoelddv ota vIEpyEla TURHoTa TV eutdv Vicia faba napdro mov ot
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wpoavBokvavidiveg €yovv amopovmbel Kot Tavtomombel 6to TapPEABOV oTA TEPIKAPTLQ
tov onepuatov (Merghem et al., 2004). Molic ta tehevtaio ypovia to kovkid (Vicia
faba) &yovv kepdioel To evdlaPépov MG vEa Tyn PLOSPACTIKOV PLTOYNUK®OV EVHOGEDV
(Madar & Stark, 2002). Ta yAvkooidi TG KOUTEEPOANG TOL TOVTOTOMONKAY,
amopovodnkov and To vaépysln TUHaTo Tov eutov Lotus edulis yio mpd™ Qopd.
Qot600, Tapouole YALKooidw @AaBovoeld®mv £xovv tavtomombel oto mapeABOV GTO
eutd Lotus polyphyllos, éva GAho gidog Tov yévoug LOtUS TG O1KOYEVELNS TOV QUTOV
Leguminosae (EI-Mousallami et al., 2002).

Me okomd TN HEAETN TV PLOAOYIKOV 1O10THTOV TOV TOAVPULVOAIK®OV KAAGUATOV
Kol TOV KaBopdV TOAVPOIVOMK®V EVOGEMY, OPYIKE, TO TOAVPUIVOMKA KAACUOTO Kol
amd To 000 EKYVMSUTO EEETACTNKOV Y10 TV IKOVOTNTA TOVG va. eEovdeTepdvouy T pila
DPPH". An6 to. amoteléopata Topatnpnonke 6Tt Oho KAAGHATA TapOLGIOcOY KOvOTN T
va eEovdetepmvouy ) pio DPPH’ n omoia Htav ioyvpdtepn and ta apyikd ekyvAicpoto
(Mivaxag 22). To amoteAéopoto 0VTA 0mOTELOVV £voelln Ot Ta. YAVKOGISI TmV
QAOPOVOEBMY, TOV TAVTOTOONKOV GTO KAAGUOTO OTOTEAOVY UEPIKA OO TO. GUCTOTIKA
TOV EKYLMOUATOV OV &ivar vevBuva Yo TNV KAVOTNTE TOVG Vo EE0VOETEPMVOLY TN
piCa DPPH’. Avtd épyeton oe ocopupovia kol pe GANeC pedéteg, oTIC omoiec M
OVTIOEEWOMTIKY  KAVOTNTO TMOV TOAVPOIVOMK®OV KAACUATOV KOl TOV EKYLAICUATOV
yuyavlov amd to omoio amopovadnkay, amodddnke 6T TOAVPAIVOAMKES EVOCELS TOV
tovtonodnkav ota kAdouata (Karamac et al.,, 2004; Beninger & Hosfield, 2003;
Amarowicz & Karamac, 2003). Akoun, kabapd yAvkooidte AaBOVOADY, TAPOUOLL LE
avtd mov Tovtomombnkav oto KAAopota, €xel  ovoeepBel 0Tl €yovv  1oYLPEG
AVTIOEEIOMTIKEG 1O10TNTEC TAPOAO TTOV 1) OPACT TOVE NTAV AYOTEPO 1GYVPY| GE OYEOT UE
TG un yAvkoodikég popeég tovg (Burda & Oleszek, 2001; Heim et al., 2002). 1o
QAaPovoeldn Kol OTO QOWVOMKE 0&E0 YEVIKA HEWDVEL TNV 1KOVOTNTA TOVG Vo
eEovdetepmvouy erevBepeg pilec (Ferguson, 2001; Rice-Evans et al., 1996).

Emnpocbétmg, ot d1apopetikoi GuvdvacHol TMV TOAVPAIVOMK®OV GLUGTATIK®V T
KAGopata mov amopovadnkav amd 1o ekyOAopo tov eutov Vicia faba poli pe tig
aAAniemidpdoelc mov umopei vo cupPaivouv petald tovg, Ba pmopodoav va eEnyncovy
TI¢ dapopég Tov mapaTnpodvTal oty Kavotnto e&ovdetépwong g pitag DPPH’
peta&d tov KAaopdtov. Exeldn to khdouata tov gutov Lotus edulis amotehovvton amd
KoOapEG TOALPUIVOMKEG EVOGELS, MTOV EPIKTO VO GULOYETIOTOOV TO. OOUIKA TOLG
YOPOKTNPIOTIKA LE TIS TOPATNPOVUEVEG OVTIOEEWMTIKEG TOLG WOTNTES. [evikd, M

alnAentidpacn evog avtiotedmtikod ue ) piCa DPPH™ e€aptdrtol and tn otepeoynuikn
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TOV JPOPP®ON KABDS Kot amd Tov aptdud Kot ™ dbesodtTo TV VOPOELAOUAIWV
(Prior et al., 2005). Akoun, kabmg o1 evdGEIS TOL TavToToOnKay oto KAdouata Lotus
edulis givon yAvkooidia Katp@epOAne, Topd T YAVKOGLAI®MOT TOLG, PEPOLY OTH dOUN
TOVG YOPOKTNPLOTIKA TOL €lval GNUOVIIKE YloL TNV KOVOTNTO TOV QAABOVOEWOV Vi
deapevouvv erevbepec pileg (IMivaxag 20). Tvykekpuévo eEPOLV o, VOPoELAOUAdH GTOV
daxtodo B (C4"), wa vopo&vroudda ot Béon C5 tov Pacikod avOpokikod ckeAeToD
TV lapovoedmv (Ewova 4) kot dumhd deopd pali pe v o&o-0éon ot yépupa Tov
mopavikoL daktuAiov C, ta omoia Kabiotohv Ta EAABOVOEWN 16YVPA AVTIOEEWMTIKA
(Rice-Evans et al., 1996). To mo woyvpd Khdcua ftov to Le B (évoon 13), 1o omoio
Srapépet amod 1o Le O (évwon 12) wg mpog pia aketvioudda kot omd to Le N (Evoon 7)
kot Le E (evooeig 1la, 11b) ¢ mpoc 10 cAKkyapo TOL €ival GLVOESEUEVO OTNV
vopo&urouddo otn Oéon tov C3 ([Mivakeg 20, 22). Daivetor OTL TO. SOMIKA
YOPOKTNPIOTIKE TOV QEPEL 1) Everon 13 v KaBIGTOVV TTO ATOTEAECUATIKT OTEVOVTL OTN
piCa DPPH',

¥t ovvégeln  g€etdotnke M avToEEBOTIKN/TPOGTATEVTIKY)  OpAct  T®V
TOAVPUVOMK®OV KAUCUATOV OAAL KOl OTOUOVOUEVOV TOADQUVOMKADV EVOGEMV GTN
dpdon tov pildv OH kauw ROO’. Opoto pe v aviloEeldmTiky 1KovoTnTo, To ap)ikd
ekyviiopoto tov eutov Vicia faba kot Lotus edulis eiyov pikpdtepn mpootatevtiKy
dphon oe oyéon ue ta KAAouato mov anopovodnkay amd avtd (IMivakag 23). Axdun,
opow e TO OpYIKE QUTIKG €KYLAIOUATO, T TPOCTOTEVLTIKY] OPACoN TOV KAUGUATOV
amévovtt 6T dpdon tov pilmv OH" dev frav oo vynAf dco ekeivn Tov mapotnpOnke
anévavtl 6tn dpdon tov pii@v ROO™. Opoteg 1310tNTeg He To TOAVQUIVOAKE KAGGLOTO
TOPOVGIOGOV KOl Ol ATOUOVOUEVES TOAVQaVOAKEG evioelg (TTivakag 24).

Ocov agopd 11c kabapéc TOAQOIVOMKEG EVAOGES TOL JoKwdoTnKay, Ot
TPOCTUTEVTIKEG TOVG OPACES omévovil ot pilec oeeilovioar oto SOUKE  TOVG
yopakmplotikd. Ot 10 and 11g 11 mOoALPAIVOMKEG EVMOGELS OV SOKIUACTNKAY NTOV
yAvkooidia thg kepketivig kat g kapmeepoAng (IMivaxag 20). TTapd ) yAvkocvlwon
TOVG, Ol EVAOCELS PEPOVV TO KUPLOTEPO YOPAKTNPIOTIKA 6TO Pocikd avOpokikd oKeAeTd
tov eAapovoedmv (Ewdva 4), mov avaeépdnkav mapamdve, To omoio &ivor woAl
ONUOVTIKG Yio TV KovOTTd Toug va eovdetepdvouy eredbepeg pilec (Rice-Evans et
al., 1996). H évwon 3, mov dev oV eAaPOVOEIdES Kot dEV EPEPE VTA TA. YOPUKTNPLOTIKG.
napovciace kal v acbeviéotepn dpdon amévavtt otig pilec (ITivakag 24). Akdun, M
alMnAenidpacn tov e&etalopevov evooemv pe Tig pitec ROO™ mapotnpidnke kot omd

TpoNYyoVEVES UEAETEC OTIG omoileg QAaPOVOAEC Kol YALKOGIOW TOvg, OOl pHE TO
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eEetalOpeva, avéotethay v emayouevn amd pileg ROO™ 0&eidmon g LDL (Hou et al.,
2004).

Q¢ GLVEKEWD TOV TTOPUTAVEO OTOTEAECUATOV KOl AOY® TNG OYVPNG OVOCTOATIKNG
dpdong tv exyvAlcpdtov arévavtt otn dpactikotnta e X0, eEetdotnke kol n dpdon
TOV TOAQOIVOMK®OV KAUGUATOV KOl TOV KOOAP®OV TOAVPUIVOAKOV EVOCEMY ATEVAVTL
ot dpaoctikOTNTG T Opolo pe TS avToEEdMTIKEG/TPOCTATEVTIKEG 1O1OTNTEG TAL
TOAVQUIVOMKA KAACHOTO Kot Ol KoBOpEG TOALPOUIVOMKEG EVMCELS TOPOLGIOGAV
1oYVPOTEPN AVOOTOATIKY dpdon o€ oyéon pe o apykd ekyviiopata ([Mivakoag 25,
Ipaonua 7). H wyvpdtepn avootodtiky Opdon TV KAUCUATOV Kol TO YEYOVOS OTL
QAOPOVOLEG OTMOC M KEPKETIVI KO 1 KAIUTPEPOAN OMOTEAODV CNUAVTIKOVG OVOGTOAEIG
¢ XO (Cos et al., 1998; Nagao et al., 1999) kab16to0V TIg TOAQUIVOMKES EVDGELS TOV
TOVTOTOMONKAY 6Te KAAGHOTO To VTELOVVA PLOSPACTIKA GVCTUTIKA TOV EKYVMGUATOV.

Ta televtaio ypodvia TOALEG £peVEG AoYOAOVVTAL LE TNV avAlNTNON VEOV PLGIKAOV
avaotoréwv otne XO (Borges et al., 2001). Me Bdaon v kvntikn avéivon g dpdong
TOV  TOADQOIVOAIKDV EVOCEMV Tapatnpiinke Otl OAEC TOPOVLGINGOV  GNLOVTIKN
avaeTodTikn dpdon ot dpactikomra g XO (ITivaxag 26). Me Bdon ™ ynukn tovg
doun mopatnpeiTal OTL Ol TO OYVPES EVOGELS NTAV YAVKOGIdW TNG KEPKETIVNG KOt TNG
KkopmeepoAng. H évmon 3, ) onoia dev eivar pAafovoeldéc mapovciace v acbevéctepn
avaotoltiky dpaon (Ilivaxeg 20, 26). Kabdc mordd erafovoeidr] anotehobv guoikong
avactolreig e XO, n pehétn g oxéong dounc-opdong twv eAaPovoed®v 0dNyNGE GTO
ocoumépacpo 0Tt o1 VOPoLLAKES opddeg otig Béoeig C5 kot C7 kot o SmAdg deopog
avapeoo otov C2 kot C3 tov Pacikod avBpakikod okeletod tv rapovoetdmv (Ewova
4) guvoolv TNV ovacTaATIKY dpdon Tov erafovosdmv (Cos et al., 1998; Cotelle, 2001).
Ta yAvkooiodn e KePKETIVIG KOl KOUUTPEPOANG TTOL EEETAGTNKAY £XOVV TO OITAO OEGUO
o115 Béoerg C2 ko C3 ko elevBepn vopocvropdoa otn C5, ®oT660 01 VIPOEVAOUEOES
ot1c Béoeic C7 kau C3 eivan yAvkoovAmpéveg (IMivaxag 20). ‘Etot, ta mapamdve dopkd,
YOPAKTNPIOTIKA QaiveTol v eivor vrehBuva yio TV avaGTOATIKE OpAoT TOV EVOCEMV.
Qo1660, 1 YAvkoovAMmon Tov vopoSvropddwv otig Bécerg C7 kot C3 peudvovv v
OVOOTOATIKY] OpAoN TOV &VOCE®MV KOOMG Ol OVTIOTOWES W YAVKOGLMMOUEVES
QAUPOVOAEG, M KEPKETIVI KO 1 KOUTQEPOAN Tapovctdlovy TOAD pikpoTepeg TEG K;
(0,28 uM ka1 0,23 uM avtictorya) oe oxéon Tig Tipéc Ki tov evooewv (Nagao et al.,
1999). I'evikdtepa, M voKaTAcTAC TOV VIpoEvAouddwy oty Béon C3 ko C7 Tov

Bacwkov avOpakikod oKeAETOV TV AAPOVOEW®V 0md éva clikyopo 1 o pebviopdda,
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LEWDVEL TNV ovVaoTAATIKY Tovg dpdon amévavtt oty XO (Cotelle, 2001; Nagao, et al.,
1999).

Me Bdon to amoteAéopata TG KIVNTIKNG avaivong, and tig 11 moAvgotvolikég
evaoelg, n évoon 13 mapovcioce TNV MO 1GYLVPYN OVACTOATIKY OpAcT Kot fTav 1 puovn
7OV aKOAOVOOVGE TO HOVTELO TOL GLVOYOVIGTIKOV TOov avactoing ([Tivaxeg 26, 27).
Ov vorowmeg 10 evdoelg akoAovBohoov TO HOVIEAO TOL 1] CLUVOY®VIGTIKOL TOTOV
avootoAng kot 1 évoon 4b ftav exeiv mov mopovcicce v mo oyvpn dpdon mTov
axolovBovoe to Topomave poviédo (IMivakeg 26, 27). Eivaw a0 avapopdg 6Tl 1 évoon
13 dapépet amd v évoon 12 ot ynuikn dopn ®¢ mpog . aketvioudda (IMivaxag 20),
n omoia @aiveror va givat vrevBovn YL TO O1APOPETIKO TOTO AVOIGTOANG TOV EVOCEWV.
Axoun, n dweopd g 0éong TG VOPOLLAOUAONS OTO EMMEOO OTO YMPO HIOG
vopo&uiopddog avapeoa otig evooelg 4a kol 4b (4a kdto, 4b emdvw) eaivetar vo
emnpealel v o0 G aVOCSTOATIKNG Opdong otnv XO. Qotdco, yoo v TANPN
eEaxpifpwon tov TpdTOL e TOV OMOI0 EMTLYYXAVETOL 1] AVOGTOAN TNG OPACTIKOTNTOS TNG
XO 0o mpémer vo mpocsdloptotovv ot akpiPeic BEcec TPOGIEONC TOV EVOCE®V HE TO
évlopo. AkOun Kot Yo TG TOAVQUIVOLES, Yo TIG OTOlEg €ival YV@OTH 1 VAGTOATIKN
opdon tovg amévavtt oty XO, LTEPYOVV AVTIKPOVOUEVES OTOYELS MG TPOG TOV TUTO
avoaotoing mov axkolovBovv (Cotelle, 2001). Kabmdg 1 kpvotaiiikny doun e XO éyet
npocdloplotel amd mponyovueveg peréteg (Enroth et al., 2000; Eger et al., 2000)
TEPOULTEPM TEPAUOTO KPLOTOUALOYpapiog Ba mpocsdlopicovy tov akpiPn TpOmTO Kol TIC
0éoe1g TPOGOEON G TV EVOCE®MY GTO £VELLLO.

Ta amoteléopota deiyvouv OTL O1 TOAVPOLVOAIKEG EVIOGELS TOV OTOUOVAOONKOV 0o
To KAAGUHOTO TV EKYLAICUATOV TOV LVIEPYEIOV TUNUATOV Tov eutdv Vicia faba kot
Lotus edulis amotelodv @utikodg avactoreig g XO. Q61060, N AVOGTOATIKY TOVG
opdon Nrov acBevéotepn oe oyéom ekeivi) TG GAALOTOLPIVOANG, KABMG Ol TIEG TNg
otabepdg Ki frov 10 pe 1000 ¢@opég youniotepec. Avtd oeeiletar 6t0 OTL 1)
OAAOTOVPIVOAN  amoTeAel dopikd avddloyo Tov vrootpopotog g XO kot sivon
eEEOKEVIEVOG  CLUVAYOVIOTIKOG avaotoAréas TG [lapdia oavtd mn moapatnpovuevn
avooTOATIKY Opdon TV KaBap®V TOAVPAIVOAK®OV evidcemv otnv XO, amotelel 10
TPOTO OTASIO YO TNV TEPOITEP® YNUIKT] TPOTOTOINGN TOV EVACEWMV, UE GKOMO TO
GYEOGUO TO 1oYLPDV KOl O EEEWOIKEVUEVAOV QLTIKOV avacTOAE®V TG XO, mov Oa
UTOpOoVGAV VO YPNCLUOTONOOVV OC PAPLOKEVLTIKOL TOPEYOVTES.

YYETIKA LE TIG EMOPACELS oTNV ToToicopuepdon I, Ta pebavoiukd ekyvAicpata twv

VIEpyElOV TUMUaTOV Tov eutdv Vicia faba kot Lotus edulis avéoteilav v katodvtikn
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™¢ dpdon o ovykevipmaoelg 400 kot 800 pg/mL (IMivakag 17). Opoto pe o Topamdve
ATOTEAECLATO, TO KAGGLOTO TOPOVGIOGOV TTLO 1GYLPT] AVOCTOATIKT OpAcT Otd TO APy KA
eKyvMopata amd to omoio TpoEkvyay, KaOMS NTav dpacTikd o€ cvykevipwoelg 20 pe
200 pg/mL (ITivakog 28). Xe mponyodueveg epyacieg to. AAPOVOELD Kt T0 YAVKOGIOE
TOVG, OUOWL HE OVTO OV TAVLTOMOMONKAY OTO KAAGUOTO, £XOLV YOPOKTNPLOTEL ©C
oyvpoi avaotoleic g Tomoicopepdong I (Constantinou et al., 1995; Webb & Ebeler,
2004). ‘Eto1, 1 1o0p1N OVOCTOATIKY dpACT TMV TOAVPUVOAK®Y aVT®V KAUCUATOV gival
évag  akOUN  UNYOVIGHOS HEG® TOVL OMOioL OVTE TA GUCTOTIKG TAPOLSLALOoVY
ANUELOTPOCTUTEVTIKES 1010TNTEG Kot BoL UTOPOVGE VO 0dNYNOEL GT| YPNCLLOTOINGCT TOVG
670 GYEOOGUO OVTIKOPKIVIKOV Qapudkmv. [lepartépm Epevva 61N dpdon tov kabopmv
evoemv mov omaptilovv To KAdopoto ivol arapoitntn, Kaddg Kol HeAétn e Opaong
To0Vg oV avbpdmivn tomoicopepaon I kot II. T v mepartépw ypnoiponoinon twv
KaBop®OV GLOTATIKOV ®G VIOYNOLOV (QOPUIKEVTIKOV Topaydviov givol omopaitnto
aKoun n oeEaywyn €peLVOV Y. TOV KPP UNYOVIGUO TPOGOECNS TV HOPI®MV GTIC
TOTMOTCOUEPAGES KOl O TPOGOIOPIGHOS TWV OMOTEAEGUOTIKOV GUYKEVIPMOEWDY TOVE.

Axoun, og avtifeon pe v avioEeOTIKN Kavotnta 1 évoon 12 mov dtupépet og
Pog pio akeTvAopado amd v Evoon 13 giyxe mo woyvpn avactadtiky dpacn ([Mivakag
28, Ewova 41). Avtd 1o amotélecpo deiyvel Ot ol okeTtvlopddsg mibavov va
EUMAEKOVTOL KOl Vo TAPeUmodilovy TNV OoAANAETIOPOON TOV EVOCEMV UHE TNV
tonoicopepdon I, mapdTL NTOV GNUOVTIKY Y10 TNV OVTIOEELOMTIKY TOVG KOVOTNTO KO TNV
avaoTaATIKY TOVG Opdomn oty XO.

Oocov agopd omv avtipetorrastyovo dpdon to ekyvAicpata, o€ avtifeon pe to
KAGopota mov Tpoékvyay amd To ekyOAMope Tov eutov Lotus edulis dev tav dpacTiKd.
To khdopa Le B (évoon 13) ftav 1o 1o 1o)upd evd eiye TV 10(LpOTEPT OVTIOEEIOMTIKY
KOVOTNTA Kol OVOOTAATIKY dpdorm oty dpactikotnta g XO. Mg Bdaon 1t obykpion
TOV OOUKDOV YOPAKTNPIOTIKOV TV PAALOVOEODV, TO YUPUKTNPIGTIKAE TOL ELVOOVV TNV
avtio&edotikn avotnto (Rice-Evans et al., 1996) eivar 6pota pe gkeivo Tov €uvoovv
MV wKavotTd Toug v avactédovv ) dpactikomro g XO (Cotelle, 2001) kot g
tonoicopepdong I (Constantinou et al., 1995) kot ™V KavOTNTA TOVG Vo SEGUEHOVY
ynhicd pétorra (Heim et al., 2002). ‘Etot ektdg and v alinienidpaon pe g pileg Or”
kot OH' ot onuavtikég 1d16tteg g évoong 13 umopei vo opeilovial oty kavotntd
TOVG VO OEGUEVOVY YNAKE TO. 1OVTOL Fe?* 1o omoia OLUUETEYOVY OTN UETOAAAELYOVO

dpdion g pumheopvkivng.
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Ta mopamdve omotehécpota otmpilovv v vmobeon OtL or mEPEXOUEVES
TOAVPOUIVOMKES EVOGELS TOV KAAGUATOV €lval To KupltoTEPQ PLOdPUCTIKE GLGTAUTIKA TMV
ekyvMopdTov. Ot 1o)vpOTEPES 1O1OTNTEC TOV TOAVPOIVOMK®OV KAUGUATOV opeilovTon
GTO OTL O GLVOLUGHOG TOV TOAVPULVOMK®OV EVOGEMV UEGH GTO EKYVAICULATO OPOVV LE
OLPOPETIKO TPOTO GE GYECT UE TIC KOOUPES TOAVPUIVOAKES EVAOCELS OTO KAAGUATO.
Avtd pmopel va ogeileton 6T0 OTL OTO EKYVAMGUOATO UTOPEL VO LITAPYOLVY KO GAAEG
EVOGELG 01 0Toieg pmopel va emnpedlovy TIC WO10TNTEG TOV TOAVPUVOADY OALL Kol GTOV
EUTAOVTIGUO TOV KAACUATOV KATH TN S1001KAGT10 EKYVAGTS TOVG. ZOUTEPAGUATIKG, TOGO
TO. TOAVQOIVOAMKE KAAGUHOTA TOV TPOEKLYOV OO OVO KOWA QUTO TNG OUKOYEVELNG
Leguminosae 660 kot o1 TEPLEYOUEVEG TOAPUIVOAEC TOLC UTopohV va Bewpnbodv

GNUOVTIKOL YNUELOTPOGTATEVTIKOL TAPAYOVTEC.
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4.2. XnuerompooratevTikég 1010THTES TV eKYvMopuatwv woyavBwv o€
KUTTAPIKA OVOTHUATA

Me GKOTO TN GLGYETION TOV YNUELOTPOCTUTEVTIKAOV O10THTMOV TOV EKYVMGUATOV
HE TIG EMOPACELS TOVG GE KLTTOPIKE cuoTHHOTA, EMAEXONKAY To VOATIKA EKYLAICUATO
uEpyelov Tunuatev tov eutav Lathyrus laxiflorus subsp. laxiflorus kot Phaseolus
vulgaris. Ta ekyoMopata ovTd TEAPOVGINCAV ONUOVTIIKEG OVTIOEEWOMTIKEG KOl
ANUELOTPOCTUTEVTIKEG O1OTNTEG EVD TO VOOTIKO EKYVAGUO VTEPYEL®V TUNUATOV TOV
evtov Lathyrus laxiflorus subsp. laxiflorus ntoav éva amd ta wo dpactikd ekyviicuata
Yyuyavldv Tov OSOKIUACTNKOV GE OUTH TN MHEAETN. Zvykekpiuéva, HeAeTOnKov ot
EMOPAGELS TOLG GTNV AVATTLEN KOl TNV AVTIOEEWOMTIKT GULVA TNG KOPKIVIKNG KUTTOPIKNG
ogpac Hep2 kot puotoloyikdv povokuttdpov mepipepikod aipotog (PBMCS).

Mo ™ perétn Tov EmOPAcE®V TV EKYVAMCUATOV oTa KOTTapa Hep2 emaéynikoav
ot ovykevipdoelg 100, 400 kou 800 ug/mL, otic omoieg TOPOLGINCAV ONUOVTIKESG
avtioéedotikég 1010tnteg (Ilivokag 31). Amd T pelétn G KLTTAPOTOEIKOTNTOGC
Tapatpnidnke o6t poévo 10 ekydiopa tov eutov Lathyrus laxiflorus subsp. laxiflorus
NTov KVTTaPoTo&ko Yo ta kuttapa Hep2 oe cvykevipooelg >100 pg/mL. To exydMopo
TOV VIEPYEI®V TUNUATOV Tov @uTov Phaseolus vulgaris dev eiye kapio enidpacn otig
eEetalopueveg ovykevipwoels. H dpdon tov ekyAMoHATOV amodideTon oTig TEPLEXOUEVES
TOAVQPOIVOMKEG EVAGELS, OTN GLYKEVIPMON TOLG Kol TN OpacTikdTnTd Tovg. To
ekyoMopo.  tov  @utov Lathyrus laxiflorus subsp. laxiflorus éyet peyoivtepo
ToAvavolkd mepieyduevo oe oxéon pe avtd tov Phaseolus vulgaris (Iivaxag 31).

To exydhopa tov @utod Lathyrus laxiflorus subsp. laxiflorus ot cuykévipwon
100 pg/mL mapovcioce 10yvpég AVTIOEEIWOMTIKEG KOl YNUEOTPOOTATEVTIKES 1O1OTNTES
(Mivaxag 31). H xvttapotolikny dpacn Tov eKYLAMGUATOS GTN GLYKEVIPMGN OLTH
amodidetol o€ €vav TOAOTAOKO pnyovicpd, o omoiog umopel vo oyetileTon pe TIg
OVTIOEEWOMTIKEG KOl TTPOOEEIOMTIKEG  1010TNTEG  TOV — TEPIEYOUEVOV  GE  OVTO
nolvpawvolkadv eviooewv (Halliwell, 2007; Cotelle, 2001). Akoun, pmopei vo opeireton
0N OCLYKEVTIPMOOT TOV PlodpacTiKdV cLOTATIKOV Tov. Eyxel mapoatnpnel o1t moAiég
QLTOYNMKEG EVOOELS, HETAED TOV OMOlMV KOl Ol TOAVQOIVOAEG, EXOVV EVEPYETIKEG
W00TTEC GE YOAUNAEC GLYKEVIPAOGEIS €V® o€ LYNAEG elval Ttoikég emmpealoviog
apynTikd v avamtoén kot t frocipotta tov kuttapmv (Halliwell, 2000, 2007; Son et
al., 2008; Mattson, 2008). Xe mponyoduevn HEAETN 1N OGVOGTOAN TNHG KULTTOPIKNG
avAmTUENG Ao YOUNAEG CLYKEVIPMOELS PUTIKOD EKYVAMGUOTOG amododnke oe emoymyn

NG OMOTTOONG EVD OO VYNAEG GLYKEVTPMOELS o€ VEKpwor (Saleem et al., 2002).
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H xvtrapotoéikny dpdon tov ekyuAMOUOTOC TOV VIEPYEI®V TUNUATOV TOV GLTOV
Lathyrus laxiflorus ota kapkivikd kotrapo Hep2 1o kabiotd mnyn ynueodepamevtikdv
Topoyovtev. To amotéAeoo 0VTO G€ GLVOVACUO LUE TNV IKOVOTNTO TOV EKYLAICUATOC Vi
avaotéddel ) Opdon g tomoicopepdong I (ITivakog 16) vmodekviel Evav axdun
UNYOVIGHO YMUEOTPOCTATEVTIKNG OpAoNG TOL Kol KaBoTd Ta Tepieyopeva Plodpactikd
oLOTOTIKA TOL ¢ TOAVOLG yMuedepamevTiKovg Tapdyovies. oTOC0, TPEMEL VA
onUeE®OEl OTL dev PUTOPEL VO TPOGIIOPIGTEL 1| AVOIGTOAT GTNV AVATTLEN TOV KLTTAPOV 1|
N avénon tov KuTTapKoy Bavatov amhd pe tn pETpPNon TV PLOGILOV KUTTAP®V UETA
NV oAoKApwon ¢ enmaonc. Tlepattépm €pevveg kol o€ PHOPLOKO EMIMEDO OmOLTOVVTOUL
v v wANpn eokpifmon Tov UNYOVIGHOD KLTTOPOTOSIKOTNTOS TOL EKYVAIGLOTOGC.
Axoun, oamoteitor peAETn TG OpAoMG TOL EKYLAIGHOTOS KOl G€ GAAEG KOPKIVIKEG
KUTTOPIKES GEPES KADMDS KOl GE PLGLOAOYIKE KOTTOPA.

[Towkideg TOAVQOVOMKEG EVAOGEIS €£YOLV  avayvoplotel kot omopoveodel omd
dtapopa TufpoTo TV Kowvmv pacoidv (Phaseolus vulgaris) kat éyovv pekenOei yio tig
AVTIOEEOMTIKEG KO TIC 1010TNTEG TOVS VO AVACTEAAOLY TOV TOALATAAGIACUO KVTTAPWOV
(Dong et al., 2007; Diaz-Batalla et al., 2006; Aparicio-Fernandez et al., 2005). X¢
Tponyovpevn HeAETN éva peBavolkd ekyOMOUO TEPIKAPTIOV OTEPUAT®OV KOOV
(QOCOM®Y OVESTEILE TNV AVATTVEN TOV KAPKIVIKOV KVTTApIKOV oelpmv Hela ko HaCaT
(Aparicio-Fernandez et al., 2006), ev®d éva pebavolikd ekyOMOUO CTEPUATOV EXNPENCE
™MV €KQPACT TPOTEIVOV oV gumiékoviol oty andmtwon (Aparicio-Fernandez et al.,
2008). To exyvAicpo mov &efetdotnke otV mOPOvoE HEAET] NTOV LOOTIKO Kot
poePOTAY OO TO VIEPYELD TUNHOTO TOL PUTOV. ATO TO ATOTEAEGLATA POIVETOL OTL OEV
glval 1060 OpaoTiKd E0TIOG TNG OLAPOPETIKNG TOAVPAIVOAIKNG TOV GVGTOCNS OAAG Ko
NG OLPOPETIKNG KVTTAPIKNG GEPAS GTNV OToio, LEAETOMNKOV 01 ETOPAGELS TOV.

Mo ™ pedém g enidpaong TOV EKYLAMGUATOV GTNV aVTIOEEWMTIKY dpvva Tov
KUTTAp®V emAEXOMKAV Un KLTTAPOTOEIKES GLYKEVIPAOGCEIS TV ekyvAMopdtov. Ilo
ovykekpuéva, emAéydnkay ta 100 pg/mL xon to. 800 ug/mL yia to exydAGHO TOV GVTOD
Lathyrus laxiflorus subsp. laxiflorus kot Phaseolus vulgaris, avtictoyyo. To kdttopo
Hep2 &yovv peiemBel yio v xutTopotolikdTnTo Kot T0 0EEWMTIKO OTPEC UETA Omd
EMMOOT HE QUTIKG ekyvAiopato M avioéewotikés evooelg (Akatov et al, 2003;
Viswanadha et al., 2007). Zoupwvo pe tov mepapotikd oxedaocud (Ewdva 32) 1o
KOTTOpO. emmAotnkay pe To ekyvMopoto yioo 2, 12 kou 24 h. Xt ouvvéyewo
npocdopiotrav n TAC, n dpactikoétnta g CAT, ot cuykevipaooelg g GSH, GSSG,

kot twv TBARS og deikteg extiumong tov 0EedmTIKOV GTPEC.

206

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 04:37:01 EEST - 3.144.1.58



Ta amotedéopato £6ei&av O6TL TOo ekyvAIGHO ToL Gutov Lathryrus laxiflorus subsp.
laxiflorus otn cvykévipwon 100 pg/mL peiwoe v TAC kot ™) dpactikotnta g CAT
petd omd 2 h enoaong (Ipaenuo 10 A, B). Axkoéun, mpokdieoe avénon g
ovykévipwong tov TBARS petd and 12 h endaong (Cpaenua 11). Avtibeto, T0
ekyvMopo Tov eutov Phaseolus vulgaris ota 800 pg/mL dev eixe kapio enidpacn ot
dpactikdtra e CAT kot ot ovykévipwon tov TBARS ce kapia ypovikny otiypn
aAld peiwoe v TAC petd and 2 h endaong (Fpaeriuato 12, 13).

H peiwon g TAC og cuvovaopod pe m peiowon mg dpactikodtntog g CAT ko
v avénon g ovykévipwons twv TBARS amotehovv evdeilelg o&edwtikod otpec. H
TAC sivar évog yevIKOG OEIKTNG, TOV OVTITPOCMMTEVEL OVTIOEEWOMTIKEG EVAGELS KOl
epapudletar oe mowkida detyparo (Bartosz, 2003). H TAC Paciotnke otnv Kavotnta
TV evhoenv v eEovdetepdvouy T piCa DPPH’ (Prior et al., 2005; Jannaszewska &
Bartosz, 1984). Qotdco, €&ottiog g YeEVIKNG @OONG TOL Ogiktn, N a&loAdynon tov
amoTEAECUATOV TNG HeTaBOANG Tov Ba Tpémet va yivetan o€ GUVIVACUO HE AAALOVG OETKTECG
extiunong oéedmtikov otpeg (Ghiselli et al., 2000). Mg Bdon ta amoteléopota, 610
KLTTOPOTAAGUATIKO 0PN TOV KLTTAp®V Hep2 vrdpyovv evdcelg mov £xovv avtn v
W0TNTA OGTOC0 lvarl SVGKOAO Vo TPOGdopLloTel I TavTdOTNTA Tovg. H peimon g TAC
VTOJEKVVEL abENOM TOL £vOOKLTTAPIKOD PopTiov g elevBepeg pileg, To omoio pmopel vo
odnynoe o€ peimon tov evéokvttapik®dv avtiotedotikov (Ghiselli et al., 2000; Bartosz,
2003). Axkoun, n avénon g ovykévipoone tov TBARS vmodsikvost avénorn tov
EVOOKLTTOPIKOL @opTiov o€ ehevbepeg pilec, 10 omoio odnyel omv évapén tov
aAVGIOOTOV avTdpdoemv T Mridtkng vrepoeidmong (Therond et al., 2000).

[Mapd to 6Tt M TAC war n opactikotnta g CAT emnpedotnkov ond To
exyuiiopata, dev mapatnphfnke xopio oAhoyn ©TO0 GUCTNUO NG YAOLTAOELOVNG
(TCpagiuata 10, 12). H oepd pe tv omoio. €vePYOTOLOVVTOL Ol AVTIOEEIOMTIKOL
UNXOVICHOT Y10 VO OVTIHLETOTICOVV KOTAOTAGELS 0EE0MTIKOV GTPES OEV €fval TANP®G
KkaBopiopévrn. Ot KLTTOPIKEG OmOKPIcELS €£0PTMOVIOL QIO TOV TUTO TOV EMAYWOYEN TOV
0&eMTIKOV OTPES, TO XPOVO £KBEON S TV KLTTAP®V, KAO®DS KOl TO GUCTHLATO GTO 0Tl
e€etalovton (Michiels et al., 1994; Halliwell & Gutteridge, 1998).

Ta amoteléopata deiyvouv OTL TO0 €KYOMOUO VEEPYEL®V TUNUATOV TOL QLTOV
Lathyrus laxiflorus subsp. laxiflorus ot ocvykévipmon 100 pg/mL mov €xer 1oyvpég
AVTIOEEIOMTIKEG 1010TNTESG, OpOl TPOOEEOMTIKG 0T KapKvikd kOtTapo Hep2 emdyovtag
oe avtd o&eWmTikd otpeg. Avdloyn dpdomn oAl Alydtepo 1o(LPT EXEL KOL TO VOATIKO

ekyvMopo Tov eutov Phaseolus vulgaris. To exydiopa tov eutov Lathyrus laxiflorus
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subsp. laxiflorus, oto mepdpata perétng Tov endpdoemv oty evOLUUIKY dpACGTIKOTNTA
g CAT, mapatnpndnke 6Tt avéoteire katd 50% tn dpacTKOTNTA TG GE GLYKEVIPWGON
120 pg/mL (TTivaxkog 15).

H emayoyn tov ofedwtikod otpeg ota kuttapa HepZ2 kot n avacstoAr] tng
dpaoctikotrag g CAT oamd to exydhopo Lathyrus laxiflorus subsp. laxiflorus
avTIKoTonTPilovy TPOOLEDMTIKEG IOOTNTES TOV TEPLEYOUEVAOV GE AVTO TOAVPAVOAKOV
EVOCE®MV. AKOUTN, VTOOEIKVOOLV &va PUNYOVIGUO Y1o. TNV KLTTOPOTOEIKY] OpAcT TOL
exyLAopaTog KaBmg VYNAO evookLTTOPIKO PoPTio eAeVBEP®V pLldV pmopel vo. 0oy oEL
oe tpokAnon Propov oto DNA kot amdontowon (Mates & Sanchez-Jimenez, 2000; Galati
& O’Brien, 2004). 'Etot,  mapatnpoduevn TpooseldmTiky dpact Tov eKYLAMGUOTOS 6T
KOPKIVIKA 00TO KOTTOPO TOOVOV omotelel Evav UnyovioHd NG KLTTOPOTOEIKNG Kol
avTikapKvikig tov opaong (Hadi et al., 2007; Galati & O’Brien, 2004).

Ta amotedéopato deiyvouv TN onuacios TOV GLYKEVIPOCEWV TOV PlOodpacTIKOV
OVLGTUTIKOV 0€ O0QOPeTIKA cvothuato. To ekydioua tov @utod Lathyrus laxiflorus
subsp. laxiflorus oe cvykévipmon otnv omoia mTopovciole ONUAVTIKES AVTIOEEIOMTIKES
W0TNTEG TPOKOAOVGE emMay®myn Tov ofewwtkod otpec ota Kvttapa. Opowa, T0
ekyvMopo tov eutov Phaseolus vulgaris, mapd ) yopmAiotepn avtio&eldmTikny dpaon
otV €€etaloOpevn GLYKEVTPMGT] TPOKOAOVCE MO ETAYMYT TOL 0EEWOMTIKOV oTpec. 'ETot,
TO. EKYVMOUOTO Kol To PlodpacTiK@ GUOTATIKA TOVG TOPE TNV OVTIOEEWMTIKN TOVLG
opbon, pmopel pHETA amd ML KPIGUN OCLYKEVIPMOOY] VO, OPOLV MG TPOOEELOMTIKA
eNAyovtag T0 0&eMTIKO GTPEG 6TO KOTTAPO.

[Ma 1o Aoy® avtd, 61N GLVEYELD, LEAETHONKOV 01 EMOPACELS TV EKYVAICUATOV GE
ovooroykd kottapo PBMCs, ta omoia Bpiokdtav vwd tv enidpacn Tov 0&eldmTiko
napdyovta t-BOOH. Apywd, peletnnke 1 KuTTopoTodIKOTNTO TOV EKYVAGUATOV, TO
omoio dokiudotnKay 6€ cuykevIpmoels omd 2 uéypt 800 ug/mL. To ekydAopa vépyeimv
Tunudtev tov eutov Lathyrus laxiflorus subsp. laxiflorus ftav to povo kvtrtapoto&ikd
UELDOVOVTOS TOV 0Pl TV PIOGIUOV KUTTAP®Y UETA TV OAOKANPMOT) TNG EMMACTG OTIG
ovykevipwoelg 50-800 pg/mL (Cpaenua 14). Moapdtt o exydiopa Tov eutov Lathyrus
laxiflorus subsp. laxiflorus £dei€e onuavtikég ovtoeldmtikég 1810TNTEG, NTOV
Kuttopotoéikd Yo to PBMCs. Avtd épyetan oe avtiBeon pe peiéteg mov £d€1&av 0Tt
TOAVPOUIVOMKEG EVOELS UE 10YLPN AVTIOEEWMTIKY KAVOTNTO OV TOPOVLGIOCOV Kopio
kuttapotoéikn dpdomn ota PBMCs (Rao et al., 2007). O cuvdvacudg Totkihmv evOGE®V,
TEPAV TOV TOAVPOLVOAKADV, TTOL VILAPYOVV GTO EKYVAICH Uropel vo elvar vevBuvog yia

TNV KLTTOAPOTOEIKT dpdomn Tov. Akoun, Onwg mopatnphidnke mopondveo ota KHTTOPO
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Hep2 ot ovykévipoon 100 pg/mL to ekydiopa 0dnyodoe o€ emaymyn Tov 0EEW®TIKOD
otpec. Mmopei n kuttapotoéikn Tov dpdon oe cvykevipooelg > 50 pg/mL vo opeiletan
0€ EMAYWOYN TOL 0EEWMTIKOD OTPEG Kot 6To PualoAoyikd PBMCs. Tlepatrtépm perét yia
TOV OKPIPBN UNYOVIGHO TG KLTTOPOTOEIKNG SPACTG TOL EKYLAIGUATOG TOV GUTOV Lathyrus
laxiflorus subsp. laxiflorus ota PBMCs &ivat amapaitnt.

[No ™ pelém tov emdpdocov tov ekyvlopdtov oto. PBMCs mapovsio tov
o&ewtikov mapdayovia t-BOOH gmiéyOnkav 000 pn kuTttapotodikéG GUYKEVIPOGELS Yo
Kabe exyoMopa. ITo cvykekppéva, emAéyOnkay ot cvuykevipmoelg 5 kot 10 pg/mL yo
10 ekyOMopo Tov eutov Lathyrus Laxiflorus kot 400 ko 800 pg/mL yia to exydMopo
tov @utov Phaseolus vulgaris. Ot emdpdoeic tov ekyviopudtov peletndnkov oto
ocvotnua ¢ yrovtabeldvng kot v TAC tov PBMCs mopovsio tov o&etdmtikov
Tapdyovta, Kabmg Kol amévavtt GTNV KLTTOPOTOEIKY| TOV OpAGT).

O o&ewvwtkog moapdyoviag t-BOOH esivar éva opyavikd vdpomepoleidio kot
YPNOUOTOIEITON KUPIOS MG TOEIKOS TOPEyoVTaG GE NTATIKG KOTTOP Yo T UEAETN TOV
unyovicpov g opdong ehevbBépov pilav (Sies and Summer, 1975; Alia et al., 2005).
Meléteg €de1&av OTL TO0 GVoTNUA TNG YAoLTaOEOVNG £ival TO TP®TO TOL enMpedleTat amd
™ dpdon tov t-BOOH (Sies and Summer, 1975; Martin et al., 2000; Lima et al., 2006).
‘Exer mapampnBet 6t1 1o t-BOOH o&eddver v GSH pécm g dpdong g GPX kot
odnyel oty avéEnon ¢ cvuykévipmong e GSSG (Sies and Summer, 1975; Martin et al.,
2000; Lima et al., 2006). Akopun, aAAnAemdpd pe w6vta Fe’ odnydviag oto oynpatiopd
v pildv tBO’ (tert-butyl-hydroperoxyl) (Martin et al., 2000; Hix et al., 2000). Téco ot
nopayopeveg piCeg tBO™ 600 kar n oAnienidpacn tov t-BOOH pe v GSH, éyouvv
ouvoebel pe ™ Amdwkn vrepoleidmon (Alia et al., 2005; Lima et al., 2006) kot v
npoxAnon Profodv oto DNA (Martin et al., 2000; Latour et al., 1995).

H endoomn tov t-BOOH ¢ cvykévipoon 80 uM pe ta kdtrapa yio 2 h dev frav
KUTTOPOTOELKT], MOGTOCO 00MNYOUCE G€ EMAY®YN TOV 0&EWmTIKoD otpeg.  [lo
ovyKekplpéva, peimoe ™ ovykévipwon ™ GSH kot avénoe ™ ocvykévipwon g GSSG
Kkatd 26% wou 43%, avtictoyo oe oyxéon pe tov apvntikd pdptupa. Ilapovsio tov t-
BOOH peidbnke xar o Adyog GSH/GSSG katd 50% oe ovykplon pe tovV apvnTiko
paptopa, aroteldvtoag £voelln o&edmtikov otpeg (Cotgreave et al., 1988). Axoun, n
enwoon pe 1o t-BOOH odnynoe oe avénon kot 79% g TAC ([pdonua 15). Mg v
TPocOHNKN TOL 0EEWWTIKOV TOPAYOVTH TO EVOOKVTTAPIKO POPTio TV eAevBépwv pimv
avéaveral. Ilapovsio tov t-BOOH mapoammpnOnke ovénon g TAC, n omoia

avTiKatonTpilel avENoT TV EVOOKLTTOPIKMOY CLUCGTATIKOV LE GKOTO TNV ££0VOETEPMOON
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tov ehevBépov pilov. H avénon g TAC oe cuvovacud pe tn peiowon tov Adyov
GSH/GSSG amotehovv ototyeion Tov cLVNYOPoLV 6TO OTL 0 0EEBMTIKOC Tapdyovtag t-
BOOH npokdiece o&edwtikd otpeg oto PBMCs.

To exydhoua tov eutov Lathyrus laxiflorus subsp. laxiflorus ftav to povo mov
TOPOVCIOCE TPOCTOTEVTIKY] Opdomn oamévavtt otlg emodpdoel; tov t-BOOH og
ovykévipoon 10 pg/mL. Ta mocootd g GSH kot thg GSSG ernavipOav katd 91% wot
51% avtioTtoro oe oYéomn e T EMMESQ TOV APVITIKOD UAPTLUPO LETE TNV EXDOCT] LLE TO
ekyOMopa. Akoun kat o Adyog GSH/GSSG avéndnke kotd 37% oe oxéon pe 10 BeTiKd
pdptopa.  Qotéco, n TAC mov perprinke petd v enmaon pe to t-BOOH de
petapAndnke oamd v mapovoia tov ekyviiouatog (Ipaenua 16). To oamotelécuota
aVTé OVTIKOTOTTPILOVV TNV TPOGTATEVTIKY OPAGCT] TV GUOTATIKOV TOL EKYVAMGUOTOG
anmévavtt 610 0&edmTikd 6tpeg Tov TpokAndnke and to t-BOOH. Engdn| ta ekyviopata
OLV-ETOACTNKOV HE TOV 0&edmTikd Tapdyovta ywpig va mponynbei mpo-endaoct, n
TOPOTNPOVUEVT] TPOCTOTEVTIKY OPACT ATOSIOETOL OTNV KAVOTNTA TOV PlOdpACTIK®V
TOAVQULVOMK®DY GLOTATIKOV TOV £KYLAIGHATOC Va eEovdetepmdvovy dueca Ti¢ pilec tBO
nov mapdyovtar and to t-BOOH kat oty mopepnddion g ofeidwong GSH (Cotelle,
2001). Akoun, enewdf otV Ty dpdon tov t-BOOH epmiékovton kon Fe?* (Martin et
al., 2000; Hix et al., 2000), n mpootatevtikny dpdon TOL eKYLACUATOS UTOPEl Vva
OQEIAETAL OTNV IKOVOTNTO TOWV TOAVQUIVOAK®OV TOV EVMOCEMV VO OEGUEVOVY YNAIKE TaL
Fe?* (Heim et al., 2002; Mira et al., 2002). Z¢ mponyodpevn HEAET] 1| TPOCTOTEVTIKN
dpdion g kepketivng amévavtt otig To&ikég emdpdoelg Tov t-BOOH amoddbnkav otnv
KAvOTNTA NG VO OEGUEVEL YNMKA TO. 1OVTO GONPOV, VTOGTNPILOVTOG TNV TTOPATAVE®
vroBeon (Sentili et al., 1998; Alia et al., 2006).

Ye avtifeon pe 1o exydMopa tov @utov Lathyrus laxiflorus subsp. laxiflorus, o
ekyvMaopo Tov utov Phaseolus vulgaris dev mapovcioce TpooTaTevTIKn dpaon amévavTt
oT1g emdpdoeig Tov t-BOOH. Avrtifeta, to ekybMopa mapovcioce Tpoo&eldmtikny dpdon,
kaOhg otn ovykévipoon 800 ug/mL odfynoe oe avénon kotd 33% TG CLYKEVIPOONG
g GSSG napovsio tov t-BOOH cg chyKkpion pe 1o Beticd pdptopa, evod dev elye Kapia
emidpacn ot cvykévipmon ™ GSH kot oto Adyo GSH/GSSG. Qotdco, duoto pe o
ekyvMopo tov eutov Lathyrus laxiflorus subsp. laxiflorus n TAC dev eanpedotnke amod
10 ekyvAlopa wapovoia tov t-BOOH (I'pdonua 17). H mopatmpoduevn tpooledmtiky
dpaon omodidetal otnv vVynmAn ovykévipmon tov ekyvAiopotog (800 pg/mL). ‘Exet
wapotnpnel OTL TOAAEG PLTOYNUIKES EVOGELS £XOVV EVEPYETIKES WOIOTNTES GE YOUNAES

OVLYKEVIPAOOELS EVD 0€ UEYULEG ouyKevTpmaoelg eivar ToEikcég (hormesis) (Halliwell, 2000;
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Son et al., 2008; Mattson, 2008). Akoun, 6€ 0T TN CLYKEVIPOOT Ol POVOAKES pileg,
7oV Topdyovtol uetd and mv e&ovdetépmon tav pilov tBO’, umopei va o&eidmdvovy tnv
GSH odnymvtag oe avéEnon e ovykévipwong e GSSG (Galati et al., 2002).

Ocov apopd v eTidPUCT TOV EKYVAIGUATOV GTNV EXAYOUEVT] KVTTAPOTOEIKOTNTO
tov t-BOOH «ot ta 900 exyvAicpoto Topovsiocoy CNUOVTIKY oVOGTOATIKN opdon. To
ekyvMopo tov eutov Lathyrus laxiflorus subsp. laxiflorus ftav to wo dpactikd, Kabmg
TOPOVCIOcE HEYOADTEPO TOGOGTO OVOGTOANG O LUKPOTEPES GUYKEVIPDGELS GE GYECT UE
avtd tov eutov Phaseolus vulgaris (I'pdenuo 19). H dpdon avty omodidetar o610
UEYOADTEPO TOAVPOIVOAMKO TEPLEXOUEVO TOV EKYVAICUATOG OAAG KOl OTIC OYVPOTEPES
avTIOEEWMTIKEG  1W010tNTéC Tov. [lponyoduevec pedéteg €xovv deiéet Ott omnv
KutTapotoéikn opaon tov t-BOOH gumiéxovion ot emProfeic emdpdoelg erevBépmv
piov (Sies and Summer, 1975; Alia et al., 2005). A6 to. TponyovEVA ATOTELEGHOTA,
10, ekyvMopota avactéAhovy Ty emayouevn and pileg ROO™ mpodxinon Opavoudrov
oto DNA ([Tivaxog 12). Xvvenmdg, M TPOCTATELTIKY OpACT 7OV TAPOLSIAlovY Ta
eKyvMopata anévavit oy kuttapotolikotnta tov t-BOOH umopel va opeiletal oty
wKovoTNTa  MEPLEYOUEVOV  PlOJPACTIKOV — TOADQUIVOMK®DV  GLUGTATIKOV —TOVG VO
gEovdetepdvouy Tig pileg tBO’. Axdun, pe Bdon to pnyaviopd to&ikng dpdong tov t-
BOOH emnpedletor 1o ovotua g yAovtadeidovng (Ipaenua 15). MeAéteg éxovv deitet
otL 1600 1 amopvOuon tov Adoyov GSH/GSSG 660 kot n peimon TG EVOOKLTTOUPIKNG
ovykévipoon g GSH gumiékovial o KuTTapikég amokpicels mov oyetiCoviot pe v
LETAY®YT] ONUATOV, T1 PUOULCT] TOL KLTTOPKOD KHKAOL Kol TNV EXAYMOYT THG OTOTTMOGNG
oe kotootdoelg ofewwtikov otpeg (Ghibelli et al., 1995, 1999; Soltaninassab et al.,
2000). ‘Etol, n mpootatevtikny dpdon tov ekyvAoudtov umopei va ogeidetar otnv
KavoTnTa Toug v eumodifovv v ofeidmon g GSH kot ) peimon tov emmrédmv g
an6d 1o t-BOOH. Mg Bdon ta amoteAéopoto, Hovo to ekybOAMopo tov eutod Lathyrus
laxiflorus subsp. laxiflorus cuvéBaie otnv enavaeopd tov emmédwv g GSH, g GSSG
kot Tov Adyov GSH/GSSG ota enineda tov apvntikod uaptupa ot Un Kuttopopolikn
ovykévipwon 80 uM tov t-BOOH (I'pdonpua 16).

Amd to TOPOMAVEO OTOTEAEGHOTO TapoTNPEiTOl OTL TO EKYOAICUO TOV QULTOV
Lathyrus laxiflorus subsp. laxiflorus mapovcioce npoctatevtiky dpdon amévavtt oy
emayopevn kutrapotoéikdmra tov t-BOOH og youniég ovykevipwoelg 5 kot 10 pg/mL.
To exydMopa ovtd NTav omd T To OPacTIKE 6TIG HeBOOOVE TOV EPAPUOGTNIKAV Yo TV
extipnon 1Tov PoAoyIK®OV TOL WOTATOV. LVUVETMOC, TO OTOTEAECUATO GTO KLTTOPIKO

ocvotnua Tov PBMCs delyvouv 0Tt vrdpyel GuoYETION TOV OVTIOEEOMTIKOV 1O10TATOV
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7oV TopatPHONKAY oTIC IN VILr0 SOKIHEG e TIG KUTTAPOTPOCTOTEVTIKEG OLOTNTEG TOV
eKyvMopatoc. Akoun, emonuaivouy tn onuoacio T SoKIUNG TV POAOYIKOV 1O10THTOV
6€ KVTTOPIKA GUOTILOTO KOl TOV OPOCTIKOV CUYKEVIPOOEWDV GE AT, KOOMOS LETA amd
Kamol cLYKEVTIPMOT TO PlOdPACTIKO GLGTOTIKG TOV EKYLVAMCUAT®OV UTOpel Vo OpovV
Tpoo&edmTikd Kot va givar To&ikd yio To KHTTOPO.

YuvoMKA, omd TIC EMOPACELS TOV EKYLAICUATOV oTo £EeTalOUEVE KVTTOPIKA
oLoTAHOTO, TOPATNPNONKE OTL, OTO KOPKIVIKA KOTTapo Hep2 to vdatikd exydMoua
VIEPYEI®V TUNHATOV Tov LTV Lathyrus laxiflorus subsp. laxiflorus ce cuykevipmoeig
peyarvtepeg omd 100 pg/mL rav kuttapotoéikd kot odnyovoe oe 0&edmTikd otpec. H
TOPOTNPOVUEVT] KVTTOPOTOEIKN KOl TPOOEEOMTIKY] dpdom oTo KUTTAPO OVTA KOO1GTOOLV
TO EKYOMOUO CNUOVTIKY] TNy ynueodepanevtikav tapaydéviov. Tapdia avtd pe v
TOPOTAPNOY] TOV EMOPAGEMV TOV GUYKEKPIUEVOL EKYVLAICUATOS GTO PUGLOAOYIKA
PBMCs mapatnpnnke 6t ot ovykévipmon 100 pg/mL ftov kuttapotoéikd yio to
PBMCs. Tlepatépm peAétn kol TOV EMOPACEOV TV EKYLAICUATOV G€ GAAES
(QLGLOAOYIKEG KOl KAPKIVIKEG GEPEG EIvVOL amapoitnTn TPV amd TN YPNOCYLOTOINGN TOVG
¢ ynueodepanentikovg Tapdyovieg. Qot060 6t cvykévipwon 10 pg/mL mapovcioce
ONUOVTIKY] TPOCTATEVTIKY Opdon oto kKuttapo PBMCs 6tav avtd Ppiokdtav vrd v
emidopaon o&ewmtikon otpeg. Kabmg o1 erevBepec pileg eivor petadra&ryovol mapdyovieg
oL umopohV  vo. odMnynoovv oty Evapén NG KOPKIVOYEVETIKNG Oladkaciog, 1
TOPOTNPOVUEV]  TMPOCTATELTIKY)  OpAcn  TOL  ekyVAiopatog  oamotedel  évav
ANUEOTPOCTATEVTIKO UNYOVIGULO.

Yvvolkd to amoteAéopato mpoteivouv to @uto Lathyrus laxiflorus subsp.
laxiflorus (Gypio €idoc Aabovplov) ®C oNUOVIIKY TNYN YNUEOTPOCTATEVTIKOV KOl
ANHE0BepaTELTIKOV  TOpayOVI®V. QoT0C0, TPEMEL va  VRAPYEL TPOGOYN| GTOV
TPOCOOPIGHO  TOV  JPOCTIKOV KOl U1 KUTTOPOTOSIKMOV — GUYKEVIPMOGE®V  TOV
EKYLMOUATOV. AVTO QAIVETOL OO TO YEYOVOG OTL TO €KYVAIGHO TOL Qutov Lathyrus
laxiflorus subsp. laxiflorus o€ cvykevipmoeig peyorlvtepeg omd 50 pg/mL pmopei va £xet
TPOoo&EWMTIKEG 1010TNTEC. AKOUN, TO YEYOVOG OTL GE YOUNAES CLYKEVTIPMGELS TOPOVCIOCE
ONUOVTIKEG YNUELOTPOCTOUTEVTIKEG O10TNTEG, Ol OTOiEG UITOPOLV v BempnBovV ePIKTEG
OTOV OPYOVIGHO, EVIOYVEL TN ONUAGI0 LEAET®V Yo TN SlePEHVNOT TOV 10THT®VY TOL N
vivo. Tlepartépom pHEAETEC ©TO TOALVPAVOAIKG PBlOodpOoTIKG GLOTATIKG TOV KOl OTIG

1010 TG TOVG £ivan emiong amapoaitnT.
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I'eviko copnépaopa

H o&oldynon tov oamoteAeospdt®v 6T0 COUVOAO TOVLG TOPOVLGLALEL GMUOVTIKA
oTolyElo Y100 TIC YNUELOTPOCTOTEVTIKES OOTNTEG VEMV EKYVMOUATOV OO EAANVIKA
yoyovon. Akoun, divel TANpoeopies Yo TOAVQUVOAKEG EVOGELS TTOL TOVTOTOONKAV GE
TUNUOTO Yoxavlmv ekTdg TOV KOPTAOV TOVG KABMG Kot onUavTikég PloAoyikés 1010tnTeg
TOVG. AKOUT, TO OTOTEAEGLOTA EVIGYVOLV TNV ATOWT| OTL TPEMEL VO YIVETOL EKTEVESTEPN
HEAETN TOV OPACTIKAOV GLYKEVIPMGE®MY PlOdPACTIKAOV QUTIKOV EKYVAMGUATOV CE
OlPOpPO. GLOTAUOTO, KLTTOPIKA KOl 1), (OOTE OVTA VO YOPUKTNPIOTOVV Tlavol
ANUEOTPOCTATEVTIKOL TAPAYOVTEG,

H mopovoo perétn mpoteivel €KTOG amd TN YPNOOTOINGT TOV EKYLAIGUATOV
yoyovldv  ©¢ Ty YNUELOTPOCTOTEVTIKAOV — TOPOYOVI®V, Kol MG LITOYNOLL
CLUTANPOUATIKG oTolXElo 6€ PloAgttovpykd TpOPIUO W1aiTEPA Y10 TIG AVTIOEEWDMTIKEG
TOVG 1010TNTEC. AKOun, mpoteivel to gutd Lathyrus laxiflorus subsp. laxiflorus (&ypio
€100¢ AaBovplov) ®¢ T ONUOVTIKOTEPT TNYT XNUEIOTPOCTATEVTIKOV Topayoviev. Ot
TapoTNPovUEVEG  WWOTNTEG  TOv  KOBGTOUV  evdlpEépovca TN UEAET] TV

YNUELOTPOCTOTEVTIKMV TOL I0THTOV KOl GE IN VIVO PEAETES.
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Hivakag 32: dutikd exyviicpoto yoyovldv, KAAcpHoTo Kot KaBopEs ToOAVEUVOMKEG EVOGELS TOL EEETACTNKAV GTNV TAPOVGO LEAET

Dotikd exyviicuoara
EAvikov mouciov yoyavlav
(Leguminosae)

KldouaralkaBopés molvpaivolikés evidoels EKYvMGUATOY

MeBavorkov exy.
noag Vicia faba

MeOavoikov eky.
moag Lotus edulis

Yoatika ka1 MeBavoiika K\dopate  KoBapic evdosic  Avahoyio eviesov  Khdopota KaOapéc evoroeig
Phaseolus vulgaris (néa, onéppara) VK 5:10:6 (4:1:2) LeB 13
Vicia faba (noa) VfL Meiypo, un ToMKOV EVHoEDY Le E” 11 wopopeéc (11a, 11b)
Vicia tenuifolia subsp. stenophylla (moa, kopmoi)  VFN 7:8 (2:1) Le N 7
Lens culinaris (noa, onéppoto) VIF 34 (2:1) LeO 12
Lupinus albus (n6a, onépuata, mepicdpmio) VT 5:6 (1:4)
Lotus edulis (m6a, kapmoi) VIP 9:10 (1:1)
Lotus longisiliquosus (moa) ViB 1:2:3 (3:1:3)
Tetragonolobus purpureus (o, kapmot) ViC 1:2 (2:1)
Lathyrus sativus (roa) VIE 34 (3:1)
Lathyrus clymenum (moa) ViQ 5:10 (2:3)

Lathyrus laxiflorus subsp. Laxiflorus (moa)

* 7 4 4 x*. r r ’.
Metypoto moAv@avoAKGV evdoewv; Koabapég ToAv@utvoMkég evdoeLg
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IMivaxag 33: Ovopota TV KaBapdV TOAVPUIVOMK®OV EVOCEDV TOL TAVTOTOONKAYV 5T
KAGopoto mov amopovabnkay amd to pebavorkd exyvAicpoto tov eutov Vicia faba
(kovkd) kou Lotus edulis (Adtog)

*

Kafapn évoon ‘Ovopo g éveong MB
1 3-0-(2-0-popvomupavocvuA0)-yYoAOKTOTLPOVOGVAO-7-O- 756.66
POLVOTUPOVOGVAOKEPKETIVI '
5 3-0-(2-0-popvomvpavocvro)-yAvKorvpovocsvro-7-0- 756.66
POLVOTUPOVOGVAOKEPKETIVN '
3 9-0O-B-D-yAvkomvpavocvro&u-6-vopo&u-3-0£0-0-10vorn 386
4a, 4b 3-O-(2-O-pocuv0nvpavocuko)-ya?»oucronqpavocmko-?-O- 740 66
POLLVOTTUPOVOCVAOKALUTTPEPOAT
5 3-O-ya%amonvpowocmko-?-,O- 594,52
POLLVOTTUPOVOCVAOKULUTTPEPOAT
3-0-yaAoKTOTUPOVOGLAO-6-O-aKETVAO
6 . 598,70
YOAOKTOTVUPOVOGLAO- 7 -O-pOLVOTUPAVOGVAOKEPKETIVN
7 3,7-01-O-papvoTupaVOGVAOKAUUTPEPOA 578,52
3-0-(6-0-axetvroylvukomvupavocsvro)-7-O-
8 . 636,17
POLLVOTTVPOLVOGVAOKOUTTPEPOAN
9 3-O-apanonvpowocv?»o-?-rO- 564,49
POLLVOTTVPOVOGVAOKOUTTPEPOAN
10 3-O-yXUKOnUpavocuko-7-Q- 504,52
POLLVOTTVPOLVOGVAOKOUTTPEPOAN
11a 3-0-(3-O-(lKST’l)}\,Op(X],LVOTCDpOWOG’l)?»O)-?-0- 594,52
POLLVOTTVPOVOGVAOKOUTTPEPOAN
11b 3-0-(2-O-(lKST’l)}\,Op(X],LVOTCDpOWOG’l)?»O)-?-0- 594,52
POLLVOTTVPOVOGVAOKOUTTPEPOAN
12 3-O-amo(poupavocv7»o-7-0,- 578,52
POLVOTTUPOVOCVAOKULUTTPEPOAT
13 3-0-(5-0-axeTvAamioPovVPaVOcLA)-7-O- 606
POLVOTTUPOVOGVAOKULUTTPEPOAT
"MB: Mopuokéd Bépog g Evaonc.
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