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EYXAPIXTIEX

H mapobdoa mruyokn epyoacio ekmovinke oto epyastiplo Duvcioroyiag Zmikmv
Opyavicuov tov Tunuatog Boympeiog kot BuoteyvoAoyiag tov IMavemiomnuiov
®eccariog vd v emifreyn Tov Kabnynt k. Anuntpn Ztdykov. Apyucd Oa 0eha
Vo TOV €VYOPIOTNO® OepUd Yoo TNV EUTIGTOGUVI] TOV HOL €J€1EE, TIG TMOAVTUUEG
OLUPOVALS, TIG YVMOGELS Kot To epeBicATO TOL OV PETEdMOE GE OAN TN SLAPKELD TOL

TPOYPAULOTOS GTTOVODV HLOV.

Emiong, dev Oa pmopovoa va pnv evyapiomom tov Kabnynt k. Anunrpio Kovpéra
vy v apépiotn Pondeta Kot To eVOLPEPOV TOV KT TN OEPKELN TNG EKTOVIONG TNG
TTUYOKNG LoV epyaciag, kKabmdg Kol ylo Tn SuvaTtOTNTO TOV HOL £0MGE, MOTE VO

EKTIOVI|C® TNV TTUYLO0KT LOL EPYACIN GTO EPYACTIPLO TOVL.

[ToAAég evyapiotieg Oa NOeha va ddow Kot oty Kupio Zoeic Mntdikov, kadnyntpla
tov Touéa PDappaxoyvooiog kot Xnueiog Pvowov Ilpoidvtwv tov eBvikod kon
Koamodwotprakot Iavemotnpiov AOnvav, kot Kot  enéktoon ce OAN v opddo g
Y10 TIG TOAVTILESG KO OTOPOITNTEG TANPOPOPIEG TOV OGS ECTEINAV Y10 TV EKTOVION
aLTNG NG epyociog OAAG Kol Yo TNV GPLOTN CLUVEPYONSIO MOV eiyoue KaBOAN

SLAPKELD TOV TEIPOUATOV .

Opeih® axoun va guyoplotom, v Odieia Kepaocidt v tnv auépiom Pondeid
™G Oa NTOV TOPAANYN HOL VO UNV OVOQEP® TNV OTEPAVIN OTNPEN CAAE Kot
Bonbewo mov pov €dmwoe  KaB’ OAN TN SLUPKEW TNG EKTOVNONG TNG TTLUYLOKNG LOV

ePYNCiog, TOCO GTNV EKTEAECT] TOV TEWPAUAT®OV OGO KL GTNV GLYYPOPT| TNC.

®o MoV EOKO VO PNV EVYOPIOTHO® GLUVOAIKA OAN TNV Opddo ToL €PyNcTNnpiov,
onAadn tovg dwaktopeg Kmaotaviivo N'epacdmovro, Kot QuGIKE TOLG LIOYNPLOVG
dwaktopeg AAEEavopo [piptn, Yrdrio Zravion ko Kovka [Hapackevn, ot onoiot pe
T1G GLUPOVAEG KoL TV GTHPIEN TOVG OAAG Kot LE TO PIAMKO KA Tov KOAALEPYNGOV
07O gpyaoTtiplo Pondncav 6To EmaKPo TNV OAOKANPW®GT TNG TTVYLOKNG LOV EPYOCTing
OALG KOl TNV OmOKTNOT VEOV YVOGE®MV KOl EUTEPLOV kaB’ OAn 1 Odpkewn

TPOYLOTOTOINGNG OVTNG TNG TTUYLOKTC.

Téhog Ba NBeha vo EVYAPIGTIC® TOVS YOVELG OV TTOV MTaY VT SimAa LoV pe TNV

OKOVOLUKY] 0AAG Ve amd OAQ TNV YOXOAOYIKY| GTHPIEN, TNV OYAnY, TV KATavOonon
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Avdypoppa 27 XTov SIOypOLIe GAivVOVTOL GLUYKPLTIKG TO OMOTEAEGHOTO, KOl oTd TO
4 euTikd exyvAiopata, OGOV 0POPA TNV KOVOTNTO TOVS VO AVOCTEAOVY TNV EMOYWOYN

Opavoewv 610 TAacdlokd DNA and ) piCa ROO-.

INEPIAHYH

Ta tedevtaio xpovia, Evag ohoéva owEavopevog puinog epeavions xpovimv
acBevelmv Om®G 0 Kapkivog, Ol KOPOYYEWONKEG VOGOL KO Ol VELPOEKPLAIGTIKEG
acBéveleg €xel avoyKaoel Kol KvnTomowmoel £vo. peyaho oplfud atdouwv vo
vioBetnoet Evav d1apopeTikd TpoOTo {wNg, TO60 W HEGO TPOANYNS OGO KOl MG HLEGO
OQVTILETOTIONS TNG TPO®PNG YPAVONG Kot YEVIKOTEPO ¢ HECO PEATIOTOTOINONG NG
vyelag tovc. ‘Etor dpyioe n avalnmon mpoidoviov ta omoio, eKTOg TOV OpeEnTIKOV
1010TNTOV TOVG, VO, EYOVV KOl EDEPYETIKY| EMOpacT otV avOpdOTIVTY LYEia.
INUoVTIKEG  eVOEIEElC OTL 1 ALENUEVT] KATOVAAWDGT OPOVTMV KOl ACYOVIKMOV UEIDVEL
N oVYvVOTNTO EUPAVIONG TV Tpoavapepfivimv acbeveidv &povv avapepbel oe
mbog peketddv. O obyypovog TpOmOg (NG KATA TN OpKEWL TNG TEAELTOIOG
dekaetiog €Yel UETOTOMIGEL TIG OVAYKEG TMOV KOTOVOAMTOV TPOC ETOLO Yo
KATOVAA®GON TPOPLO KATL oL gvBhveton o€ peydAo Pobud ywo ™ peiwon g
KATOVAA®ONG Ayplov Bpdciumy yoptmv. QoT1060, CHUEPO VTAPYEL Lol QVEAVOUEV
TAOT Y10 KATOVAAWDGT] €VYIEWVAOVY» 1 «COVTEP TPOPIU®V» OV dNUovpyNoav o BEon
aYOpAg Yo TNV EUTOPIKN KOAAMEPYEWDL Ayplwv PBpodoiuwv yoptwv. Avtdg givorl Kot o
Baoikdc AOYOG OV TOALA OO OVTA TO AYPLe. PPOCIUO YOPTU EXOVV YIVEL AVTIKEIULEVO
HEAETNG ©€ TOAAQ gpyaoTiplo. Kol Propnyoavieg mov evieivouv v €pguva Kot
TOPUYMYN TETOMV KAWOTOU®V Tpoidvtev. H pelétn té€toimv uTikdv mTpoidvimy,
€oele ™V Vmapén LKAV PlodpacTiK®V popiov Omwg ot moAveovores. Ot
QUTIKEC TOAVQOIVOAES elval Lo Kotryopio popimv, oto omoio £xovv amodobel moAlég
ONUOVTIKEC BLOAOYIKES 1010TNTEG, E TN ONUOVTIKOTEPN VO Eval 1 IKAVOTNTA TOVS Vol
eEovdetepdvouy erebBepeg pilec, va dpovv dnAad| ®¢ avTOEEWDMTIKOL Kot YMUELO-
TPOGTATEVTIKOL TOPAYOVTEC, TPOGTATEDOVTIAG TOV OPYOUVIGUO OO TIG GUVEMELEG TOV
o0& MTIKOV GTPEC.

210%0¢ TG Tapovoag epyaciog lvar 1 ektipnon g mBovig avTIOEEOMTIKNG
KOl YNUEO-TPOGTATEVTIKNG Opdong o€ 4 ekyvAlcpata  dypiwv Bpaciuov eutdv,
Cichorium Endivis, Cichorium Intybus, Cichorium Spinosum xaz Sonchus Asper
(AREM, KAEM, CSEM, Soc 1 avtictotya ).ZuvoAiKd ¥pnGLomomdnKoy 1€66EPIS
in vitro péBodot. Ot tpeic mpadteg amd avtég ommpiloviar otV £EO0VIETEPMOT TV
otafepdv muikdv piedv DPPHe, ABTS™ kat g pilag vrepoleidiov (O2—) and Tig
TOAVPUIVOMKEG EVOGELS TOV QUTIKAV ekyVMopdtov. H tétapmn pébodog, n nébBodog
avoyoyic tov Fe*® (Reducing Power Assay), agopd Tnv KavoTnTo ONTOV TOV
eKYLACUATOV Vo avayouv To o&ewopéva poplo, TOV  TAPAYOvVTOL KATO TV
vrepoleidmon tov Autdiov. AkoAoOOnce 1 wavoéTHTO TOV EKYLAICUATOV Vo
npoctatevovy 0 DNA amd tv 7mpoéKAnon povoKAovev Opavoudtov,  Tov
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opeilovtarl ot dpdom erevbiépov pillav kot cuykekpyéva g piag ROO.. And Tig
LETPNOELG OV £yvav  TTPoEkLYE OTL Kol To 4 QUTIKG EKYLAICLATO TOPOVGIOGOV
TOGOIKOVOTNTA €E0VOETEPMONG TOV TOPATAVED POV 0G0 Kol avVay®YIKH 0pAcT), EVM
TNV 16YVPOTEPT IKAVOTNTA ToPOoVGiace To ELTIKO ekyOAMopo AREM. Ot dwopopég ot
OPACTIKOTNTO TOV EKYVMOUAT®OV 0QPEIAOVTAL GTO SOPOPETIKO GLVOLAGUO Kol TPOTO
dpAoNS TV TOAVPUIVOADY TTOV TEPLEYOVTOL GE OVTA.

10 AREM ekyOMopo mov mopovciase TNV 1oyvupoOTEPN aVTIOEEOMTIKY
KOVOTNTO TPOYHOTOTOMONKAY TEPUTEP® PEAETEG. MedeTONKAY Ol AVTIOEEOMTIKES
w10t teg Tov AREM ¢ pvoPrdoteg movtikov (oe kuttopikn oepd C2C12). Apyud
TPOoGdPIioTNKE 1 KVTTOPOTOEIKY cVYKEVTp®ON Tov AREM pe ) pébodog XTT won
T amoteAéopaTo €610V OTL Ogv glxe TOEIKN OpAoT Ge KOUIE 0o TIC CLYKEVIPADGCELG
mov ypnowomomdnkav (1, 5, 10, 25, 50, 100, 200 pg/ml).Ztn ovvéyew
npocolopiotnkay ta emineda g yAovtabeiovng (GSH) kot tov elevBépov pilov
(ROS) pe xvutropopetpion pong. TOUPOVA LE TO ATOTEAEGUOTO, GTOL KOTTOPO TOV TOVG
xopnynOnke 1o uTIKO ekyvLAICUO, TapaTnPNONKay avénuéva enineda yAovtabeldvng
oe oyéon pe wkotTtapa control, eved dev mapartnpnOnkav KaBOAOL OTOTICTIKA
ONUOVTIKES aAAayE ota emtineda Tov ROS.

Kotd ovvémein kou pe Pdon 1o amoteAéopoto NG TopovoOg UEAETNG,
TPOTEIVETOL M| AVAKTNOT, HE YPNON COYYPOVAOV KOl AGPOADY Yoo TNV avOpdmTivi
vyeia peBod®V, TOV PLTIKOV TOAVQOIVOADY TOL TEPLEYOVTAL OE UEYOAEC TOGOTNTES
oT0 EKYVAMOUOTO AyploV BPOCIU®V UTOV, Kol 1) ¥PNoT TOVG £ite Yio TNV gvioyvon
GAAOV TPOP®V ElTE Y1OoL TNV dNOVPYIN VE®V TPOTOVIOV (GLUTANPOUATO OUTPOPNS
K.0L).
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SUMMARY

In recent years, an increasing frequency of chronic illnesses such as cancer,
cardiovascular disease and neurodegenerative diseases has forced and mobilized a
large number of people to adopt a different lifestyle both as a means of prevention and
as a means of tackling premature aging and generally as a means of improving their
health. This has led to the search for products which, in addition to their nutritional
properties, have a beneficial effect on human health.

Significant evidence that increased consumption of fruit and vegetables
reduces the incidence of the above-mentioned diseases has been reported in a number
of studies. The modern lifestyle over the last decade has shifted consumers' needs to
ready-to-eat foods, which are largely responsible for reducing the consumption of
wild edible grasses. However, today there is an increasing tendency for consumption
of "healthy” or "super foods" that created a market place for the commercial
cultivation of wild edible grasses. This is the main reason why many of these wild
edible grasses have been studied in many laboratories and industries that intensify the
research and production of such innovative products. The bioactivities of such plant
products are attributed mainly to polyphenols. The most important property of
polyphenols isto act as antioxidants, protecting the body from the effects of oxidative
stress.

The aim of this study wasto evaluate the possible antioxidant activity of4
extracts from wild edible plants, Cichorium endivis, Cichorium intybus, Cichorium
spinosum and Sonchus Asper (AREM, KAEM, CSEM, Soc_1 respectively). In total,
four in vitro methods were used. The first three were based on the scavenging of
DPPH +, ABTS™ stable chemical radicals and the peroxide radical (02 ~°) from the
polyphenolic compounds of plant extracts. The fourth method, Fe*® (Reducing Power
Assay), relates to the ability of these extracts to act as reducing agents. The results
showed that all 4 plant extracts had both free radical scavenging and reducing activity.
Moreover, it was examined the ability of the extracts to protect plasmid DNA from
free radical-induced damage. The strongest ability was shown by AREM. The
differences observed between the different extract were due to their different
polyphenolic content.

The antioxidant properties of AREM were also examined in mouse myoblasts
(cell line C2C12). Initially, the cytotoxic concentration of AREM was determined by
the XTT method and the results showed that there was not cytotoxicity at the
concentrations of 1, 5, 10, 25, 50, 100 and 200 pg/ml. Then, it was assessed the
effects of the extract on the levels of glutathione (GSH) and free radicals (ROS) by
flow cytometry. According to the results, increased levels of glutathione were
observed in the cells treated with the plant extract compared to control cells, but no
statistically significant changes in ROS levels were observed.

Consequently, the results of the present study suggested the recovery of
polyphenols contained in wild edible plants using modern and safe methods for
developing biofunctional foods with antioxidant properties and antioxidant food
supplements.
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1. Elocaywyn)

To 1775 o Priestley, o GvBpwmog mov avakdivye to 0ELYOVO, avVEQEPE OTL «1)
ocvveng ékbeom oto o&uydvo umopel va ofnoet 1o kepl g Cong TOAD ypryopo.
Avt 1 dwmicTtwon TV, £6M0E TO EVOVGHA Yo T ADoT VOGS amd To CNUOVTIKOTEPO

TPOPATA TG GVUYYPOVNG ETIGTHUNG: TOV «TaPEdoE0V TOV 0ELYOVOLY.

Ewoéva 1: Priestley, o dvBpwmog mov avakdivye 10 o&uyovo.

Ta aitia Opmg mov KabioTovGaV T0 0ELYOVO TOEIKO PE INANTNPLDOELS WOIOTNTES TV
dyvoota, péxpt to 1954 mov ooppova pe ) Bewpia tov Gershman, 1 To&ikdTTO
0V 0EVYOVOV 0QEINOTOY GE UEPIKMG avayDeiceg poppéc oEuyovov. Avo xpovia, LETd,
10 1956, 0 Denham Harman npdteve v 10€a yia v dmopén g «ehevbepng pilac»
Kol VTOGTAPIEE OTL OTA TAL CLGTOTIKA £X0VV POcKO POAO GTNV YHPOUVCN UECH TMV
TPOKANONG OCTAVPOUEVOV OVTIOPACEDV Kol ONUIOVPYING OUOOTOAIK®OV OEGUMY
TPOTOTOLDVTAG Amidla, mpwteives, kvttopwd DNA (daitepa 10 putoyovoplokod
DNA) kot mpokod®dvtog LETOAAAELYEVEGELS, KAPKIVO Kol KOTTOPIKN BAGPN.

M véa emoyn| yuo T depevlvnon TV Opdcemv TV eAevBépwV pldv 6tovg {DVTES
opYaVIGHOUG amoTéAECE N avakdAvyn Tov gvidpov vrepoleldikn dispovtdon (SOD)
nov €ywve 10 1969. Kabdg ot épevveg oyetikd pe 11 dpdoelg Tov elevbépav priav
ovveyiCovtav, 10 1977 gppavictnKov ot TPAOTEG OVOPOPEG TOV TEPEYPOUPOV TIC
evePYETIKEG Plohoyikég Opdoels Twv elevBépwv pilomv o&uyovov. Avtég amoTehovv

TPOIOVTO TOL PLGIKOV KLTTOPKOD HETAPOAICHOV Kot Tailovv OmAO pOAo: GAAoTE
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gtvol PAOTTTIKES Y100 TOL KOTTOPO KOl TOVG OPYOVIGHOVG Kot GAAoTe gvepyetikég (Marian
Valko et al., 2007).

Ot evepyetikég 1010tNTEG TV €AevBEépv pildv @aivovtol amd To YEYOVOS OTL
CUUUETEYOVV OE JLOSIKAGIEG ONUOVTIKEG Y10 TN AEITOVPYiC TOV OPYAVIGHOD OTTMG Yo
TOPASEIY O GTNV AUVVE TOL OPYOUVIGHOV OTOLAKPOVOVTOS avTiydva Ie TN dlodikacio
™G POYOKVTTAP®ONG, GTI GNUATOSOTIOT TOV KVTTAPWOV OAAG KOt TN HUIKT) GUGTOAN).
Apa ovumepaivoope O6tL ot glevbepeg pileg dev eivar povo emProapng yo tov
opyaviopd oAld tov Ponbovv kot otnv ouaAr Asttovpyio tov (Mennen, Walker,
Bennetau-Pelissero, & Scalbert, 2005). Eivow miéov ocogéc 6tt ot {wvrtavoi
0OPYOVIGHOL €Y0VV TPOGOPUOCTEL 0T cuvimapén e Tig eAevBepeg pilec ko €yovv
avamTuEel S1APOPOVG UNYOVIGHOVS Y100 T XPNOYOTOINGN GLTOV GE QLGIOAOYIKEG
Aertovpyies.

Mépa pe ™ pépa o1 €pELVNTEG EpYovIon OAO KOl 7O KOVTO GTNV KOTOvONoT TMV
emPBrafov dpdoewv TV ehevBépwv prldv 0Euydvov, aALG Kol GTnV ETIAVON QLTOV
HE TN HEAET TOV AVTIOEEIOMTIKOV GLGTOTIKMV TOL 0PYAVICUOD KOl TOV TPOPIL®V, TO
omoio.  TOPOLGIALOVY  CNUOVTIKY] TPOCTUTELTIKN dOpdorm. To evdapépov NG
EMIOTNUOVIKNG KOWOTNTOG HEYOADVEL GLVEXMG POV TOAAEG HEAETEG Ogiyvouv

ovoyETIon TV eEAeVBEpV PLimv o&uydvov e TV Taboyéveon TOALDY acHEVEIDV.

2. EAg00gpec Pileg

Eivar yvootd 611 tor poplo amoteAobvtol omd Evav 1N TEPIGGOTEPOVS OTOUKOVS
TLPNVEC, 01 omoiotl mePPdAlovTal amd NAEKTPOVIK, TO OTTOi0 TEPIPEPOVTAL YOP® Ao
TOV Tupnva kot eivarl devbetnuéva oe Evav aplBpd tpoylaukdv mov Ppiokovtol ce
SWPOPETIKEG OMOGTAGES AMd TOV TLPNVA. LT TEPIOCOTEPO UOPLL, TO NAEKTPOVIQ
nov Ppiokovror og k4B TpoylaKo, Levyapmvouy pe £va GAAO NAEKTPOVIO Kot £TOL TaL
Vo mAektpdvia kKabe Cevyoug mepioTpéPovtal yop®m amd ToV €00TO TOVG (Spin) G€
avtifeteg koatevBuvoels. Ta (evyopopéva niektpovio dltnpodv 10 POPLO GYETIKA
otafepd gppavilovtag HKPOTEPT] EVEPYEWKN KOTAGTOON, LE OMOTEAEGUO VO givarl
Myotepo dpaotikd. 'Otav Opmg éva 1 Kot Teplocdtepa NAeKTpOVIN, 110iTEPA QVTA
nov PBpickovror ota eEMTEPIKE TPOYLOKE TOV ATOHOV, glvarl acvigvKTa, TOTE TO HOPLO
viveton aotafég Kot epeavifel peYaADTEPT EVEPYELNKT] KATAGTAOTY), L€ OTOTEAECLLO VOL

etvar mo dpactikd amd GAAo popla. Atopo M poOp pe aoVLLELKTA MAEKTPOVIO
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ovopdovtol mopapoyvnTiKd, eved Otav To dtopa 1 popla dev dwbétovv TéTOlN
acvlevkto niektpovia, ovopdloviot dapayvntikd. 'Eva acvlevkto nAektpdvio €xet
MV KOvOTNTO VO EAKDEL  MAEKTPOVIOL YELTOVIKOV OTOU®V HE OTOTEAEGHO TNV
TPOKANCT YNUKOV avTIOPAceE®Y PETOED ATOU®MV 1| HOplmV, Katd T omoieg £yovue
petagopd nAektpoviov. Avtéc avidpaoelg ovoudlovtor ofedoavaymykég (redox),
€K TOV 0omolmV Katd TNV 0LEd®ON £YOLUE AMMAELN MAEKTPOVI®V, EVAD KOTA TNV
avaymyn €xovue  amdknomn mnAektpoviov  omd  éva  dtopo(my. 0&edmTIKN

POCEOPLAI®GOT, KOKAOG TOL KITPIKOV 0££0C).

Ewkéva 2 : Zynuotikn ovorapacetaoT Tov OElyVEL TV amovsia evOg ooV EVKTOV NAEKTPOVIOV
oL 00NYEl 610 oYNUATICHO pog edevBepng pila (free radical).

Apa couemvo pe to mopamive og EAebBepn pila (free radical), opiletor kdbe €idog
atopov (6mwg o&uydvo 1 AlmTo), popiov N 1OVTOG oL TEPIEXEL £val 1| TEPIOCOTEP
acvleVKTO NAEKTPOVIO, OTNV €EMTEPIKN TOL oTIPAdN, TO Omoilo &ivarl wKavo Yy
aveEdptnn VIOPEN KOl CUUUETEYEL TOAD E0KOAN GE OVTIOPAGELS 0EEWB0OVOYMYNG LE

yerrovikd popo. (Halliwell & Gutteridge, 1990) (Gilbert, 2000).

[No mapddetypo o0tav dwomdtor €vog OPOWTOMKOS OEGUHOG, €va MAEKTPOVIO
TOPOUEVEL HE KAOBE VEO-GYNUATICUEVY] YNUIKY OVIOTNTO L€ OMOTEAEGUA VO
oynuatiCovtor erevBepec pileg mov givor mOAD SpacTIKEG, AOY® NG TOPOVLGING TV
acOlevkToV Niektpoviov. Avtd to acvlgvkta nAekTpovia Teivovv va "anocmdoouy”
niektpdvia amd yerrovikd popua, £€Tct 0tav cvpuPel avtd, T0 POPlO MOV £YOCE TO
NAekTpdVid oL petatpénetar o€ véo pila M omoio pe ™ oegpd ¢ "amoond
niektpdvio pe avtmopdAAnin otpoeopun (spin) omd GAio poépo x.o0.k. Katd

ovvénew, petofipdlovior ta  acvlevkta mMAekTpdvia omd GTOYO GE  GTOYO,
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INUoLPYOVTOS £TGL pia devTEPN, Tpitn K.0.K. €hevBepn pila VO HOPPN AALGIOMTNG
avtiopaong(Halliwell & Gutteridge, 1990). To vadfabpo yio T depyacio avt
amotehel M €yyeving Thomn otOp®V, WOVIOV, HOPIOV KOl YEVIKO EVEPYEIOK®MV
CLOTNUATOV, PLGIKG Kot TV PdV, Vo SaTnPovVTAL GTNV KOTACTACN EAMYIOTNG

evépyelog (ground state or atomic unexcited state).

Ot ehevBepeg pileg amoteAoVV TPOIOVTA TOL PLVGIKOV KLTTOPIKOV UETAROAMGHOD Kot
Exouv OmAG poOAO AoV avdAoya e TO PLOUO TOPUY®YNS TOVG Umopel va glvar gite
evepyetikég eite emPraPeic. H moAd peyddn Pramtikn) enidpaon tov elevfépmv
pllov opeidetor akpP®G 0TOV TOALOTAOGIOCUO TOV UETAPBOADY OV TPOKAAOVVTOL
and moapopoleg aAvodmTES avtdpdoels. H dpactikdmta tov ehevbépov pllav
eCaptdror and To poplo M TG AAlec pileg oto mepPdArov, KaBMOS Kol amd T POOM
(m.y. moAkdTTa) TOL TEPPAALovTOog péoov. Ot elevbepeg pileg pmopovv va

OYNUOTIGTOVV LE TOVE TOPUKAT® TPOTOVG:

1. Amoomaom evog niektpoviov amd éva popto i dropo: X — e- + Xe
2. Ay evog niektpoviov amd Eva popto i dropo: Y +e-— Ye-

3. OpoAvtiK| Yo opo10moAKoD desov: A:B — Ae + Be

(Giles & Jacob, 2002).

2.1. Timot EAsv0épwv Pllwv OEuyodvovu

Yrdpyovv dtdpopotl tomot erevbepwv pilov. Ot mAéov onuavtikég erevbepec pileg
gtvon poplaxd €i0n pe k€vipo to 0&uydvo ko pepikés popéc to almrto (Pani, Galeotti,
& Chiarugi, 2010)(Sengupta, Ghosh, & Bhattacharjee, 2004; World Cancer Research
Fund & American Institute for Cancer Research, 2007),to0sio(Battin & Brumaghim,
2009; Pani et al., 2010) 1 Tov avOpaxa.

Mobpro 10 omoio dev elvar ehevBepn pila, aArd mepyel dpaoctikd o&uyodvo amotelel
Kot To vepo&eidto tov vopoyovov(Halliwell, 2001). Tvvorikd, dAa Ta pLoploKd €idn
nmov meptlapfavouy ofuydvo, eite etvon ehevBepeg pileg eite Oy, ovopdalovton
dpaotikd €idn o&uydvov (AEO)(Cheeseman & Slater, 1993; Gutteridge, 1995) evm
avtiotoyo OAa ta poplokd €idn mov mepthopfdavouv alwto ovoudloviol dpacTiKd

elon alotov (AEA).
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2.2. Apaotikég Mop@ég Ofuyovov (ROS)-( AEO)

Ot ROS yopaxmpilovtar amd Eva povipeg NAeKTpOvio otV eEMTEPIKT TOVG GTIASA
Kol gtvor oAV aotafn popwa pe odvroun odpkewn {omg. OAeg €xovv pia kovn
KOVOTNTA, VO OTOGTOVV £Vo. NAEKTPOVIO Od éva LOPLo 6TOYO0, dNANOT TPOKAAOVY
o&eidmwon kat yioo ovtd Spovv MG 0EEBMTIKG, VM Ol 101G LPICTOVTIOL OVAYWYT|.

AmoteAovvTon oo To EVOLAUESH TPOIOVTO ATEAOVS OVOY®YNS TOV 0&VYOVOoU.
H mo amhr ehevBepn pilo eivor to dtopo tov vopoydVovL.

Ta xvpotepa AEO eivau(Aqil et al., 2012; Vainio, 1999; Weisburger, 2001; World
Cancer Research Fund & American Institute for Cancer Research, 2007):

e 1 piCo covmepoeidiov (O2¢-),

e 1 pifa vopo&uriov (OH °),

e 1 pifa vrepoéediov (ROO.),

e 10 O povng Katdotaong 1 povinpeg o&uyovo,
e 10 Vepo&eidio Tov VEpoydvov (H20;)

e Kot T0 VIOYAWPLDOES o0&y (HOCI).

2T0dPUCTIKACVTALO PLOKAEION GV UTEPIAAUPAVETAETION KON O PASTIKN Lo PP aldTOV,

10 povoéeioro tov aldtov (NO), to omoio givon erevBepn pila.

To acOlevkto MAekTpOVIO, TOL KotaAouPdvel UOVO TOL €vo OTOMKO 1 HOPLOKO
TpoyLokd, cvpporileton pe pio tereio mhveo Kot 0e€1A 1 APIGTEPE GO TO YNUIKO TOTO
G eAevBepng piloc, evod pe (-) copPorileTon o apvntikd eoptio g pilag Ko pe R,

éva, drtopo M pio opdido ato v, Kupimg oAvcida atdpmy dvOpaka.

Ewova 3 : : ApacTikég Loppég 0Euyovou.
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2.3. Apaotikég Mop@ég Alwtov (RNS)

Ta dpactikd €idn almtov (reactive nitrogen species, RNS) amotelodv po otkoyéveto
AVTIUKPOPLOKOV TApayOvVT®V TOv TPoEPYovTal omd 10 povoéeido tov aldtov (NO),
70 0moi0 TapdryeTon HEG® TG VELIIKAG dpaoTikOTnToS TS ovvBdong tov NO (NOS,)
(lovine et al., 2008). 'Eto1, 1  «Vplo. mnyn Opactik®v €W0OV aldTov &ivol To
povoé&eidio tov aldtov (NO). Ovtag kot 1o 1010 ehevBepn pila, avTdpd pe T HOPLoKO
o&vuyovo (Oy), ne 1o vrepoleidio (O2), e TV APOCEOIPIVI Kot YEVIKA UE TPOTEIVEC
mov meplEyovv cuvabpoicelc (clusters) opddwv pe despovg 0168gvoig kot Tpiobevoig
ownpov pe OBeio (iron- sulfur centers) kabm¢ kot pe ahleg pileg TPOTEIVOV Kol MITDV.
Ta mapayopeva mpoidvia kol 1 Tpomomoinot dedpwv Propopiov and avtd, Exovv
OVLGLOOTIKY] GUUUETOYN OTO UETARBOMOUO Kol GTO EMIMESO TOV 0EEWOMTIKOD GTPEG TOL

opyaviopov (Momoyardavng, 2014).

Ewova 4 : [Tapaywyn povo&ewdiov tov almtov (NO).

2.3. ZUVETELEG TG TTAPAYWYNG EAEVOLpwV plwV - OEEBWTIKO
OTPES

I'evikdtepa, o kKGBe Proroykd cHotnua mpénel va dlatnpeitor 1 1ooppomion LeETOED
TOV GYNUOTIGLOD KO TNG OTOHAKPVVONG OPUCTIKAOV £W0MV 0&uyovoy kat almtov. Ot
e evBepeg pileg PmMOPOVV VO TPOKOAEGOLV [l JTOPOYN GTNV 1GOPPOTIO. TPO-
0EEWOTIKAOV KOl OVTIOEEWOTIKOV TPOg OPEAOG TOV TPAOT®V, KOTOANYOVIOS OF
ofewotikég PAdPeg (oxidative damage). Avti 1 Kotdotaon, opileTar g 0EEBMTIKO
otpeg (oxidative stress)(Sies, 1991). To pawvopevo avtd, dnpovpyel o avion cyéon

TPO-0&EWMTIKNG KOl AVTIOEEWMTIKNG 1G0PPOTIOS, 1 OMOl0 KATAANYEL GE Uid GEPA
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SOUIKMY KOl AEITOVPYIKOV KLTTOPIKOV OAAAYDV, OV UTOPOVV VO O0ONYGOLV TO

KOTTOPO GE AMOTTMON 1] VEKPMOT).

Ewova 5:0&10wtiKd otped.

To o&ewwtikd otpeg pmopel va mpokAnbel eite omd peiowon g opdong TV
AVTIOEEWMTIKOV UNYOVIGUOV ETE om0 oENUEVT TOPAYWYN OPACTIKOV E10MV alDdTOV
Kol o&uyovov. XNV TPpOTN TEPITT®OT, TOPATNPOVVTAL OAPOPES UETOAAAEELS Kot
ool mapdyovteg mov emmpedlovy TN SPACTIKOTNTO TV OVTIOEEWOTIK®V EVIOUMV,
eEAVTANGT TOV EVIOYEVOV OVTIOEEIOMTIKOV TOPAYOVTOV AGY® TOOVIG TOOOAOYIKNG
KATAOTAONG, KAOMG Kol Helon TOV aVTIOEEIOMTIKOV 0VGIOV TOL TPOGAUUPAEvVOVTOL
HEC® TNG TPOPNG. TN OeVTEPT TEPIMTMOT, OOV £YoVvUE €KOECT TV KLTTAPWV OE
vynAa emineda ROS kor RNS 11 dmopén mapoayoviov mov avEdvouv Ty Topoymyn

TOVC.

Or moAd dpaoctikéc erevBepeg pileg, O0mwg m pila vVOpoLvAiov pmOPOVV VO
npocPaAlovv peydin mokidio popiov Omwg cakyapd, apuvoléa, eOoEoMTidn Kot
yevikd Mmidw, Paoeic DNA kou opyovikd o&ea. Ov Aydtepo dpaoctikég erevBepeg
pileg UmOPOLV v 0ONYNGOVY GTNV TAPAYWDYT OPACTIKOTEPOV KOTUANYOVTAS TEAMKA

070 1010 OmOTELEG L.

e Kuttapkd enimedo, 10 0&eWdmTikd otpeg mpokarel PAAPeg o OAa TO pLaKpOUOpLaL
(DNA, mpoteiveg xor Amiowr). I[MopdAinio ot ekevbepeg pileg pmopovv va

OAMAETIOPAGOVV HE ONUOTOSOTIKA HOVOTATIOL TOV KLTTAPOL, OAAOLUDVOVTAS £TGL TN
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onpatoddTNoN, VO av ot PAaPeg etvar ekteTapéveg 0dnyel og KutTopkd Bdvaro, gite

LE VEKPOOT LE ATTOTTMOT).

2uéom G VvEKpoNG, OmOv  TO  KOTTOPO SOYKAOVETOL Kot  dlappnyvOEToL
anelevbepmvoviag 10 TEPlEYOUEVO TOV ©TO0 TEPPAAAOV  emnpedloviag Kol To

YETOVIKA KOTTOPO

2 UEC® TNG OTOTTOONG, OOV T KOTTAPO. OEV AMELELOEPDVOVY TO TEPIEYOUEVO TOVG

Kol 0gv TPoKaAoUV PAAPES oTa YEITOVIKA KOTTOPO.

2.4. EMMTWOOELS 0EEISWTIKOV OTPES

Emntooceig 0&edmtikov oTpeg EMOPOVV apvnTiKA 6€ PLOROpLa OTWG TO TOPOKATM:

Awriowe: Oleg o1 kuttapikég pepPpiveg eivor evdlmteg oe o&eldwon efattiog TV
VYNADV CLYKEVIPMOEWV o€ akdpeota Amapd oféa. H vrepoleidwon tov Aumidiov
ovpPaivet og Tpia otddw. To TpdTO 6TAd0 TEPAapUPavel TNV emiBeon g elevBepng
piCac, n omoia amoomd £va ATopo VOPOYOVOL amd Ho opada peBuieviov oto Mmidia.
H moapovcio evog dumhov decpol yertovikd g opdoog pebvAeviov egoacbevel tov
deopd petalh tov atdpov vopoydvov kol AvOpoaka £T61 OGTE Vo UmOpEl va
OmOGTOOTEL E0KOAN amd T POpro. MeTd TNV amdomacT ToV VIPOYOVOL TO AMTTaPd 0EL
dwtnpel €va mAektpovio kot otabepomoteitor pe emovodievfEéTnon e HOPLOKNG

doung v va oynpotiost éva ouluyEg dévio.

Otav 10 0&uydvo etvar oe emapk”] mocdtnTa 610 TEPPdALOV, TO0 Amapd o0&y Oa
avTwpdacel pe avtd Yoo va oynuaticet ROO* xotd ™ owdpke ™G QAo
moAhamAaclocpoy. Avtéc ot ehevBepeg pilec eivor KavEG VoL AMOGTAGOVY KL GAAO
dtopo VOPoYOVOL amd €va YEITOVIKO Amapd o0&y, To omoio odnyel Eavd oe mapaymyn
pLov Mmoapadv 0EEMV Tov voPdArovtal oTig 11 dadIKOGIEG-ETOVadIELOETIONG Kot

aAAnAenidpacng pe o&uyovo (Halliwell & Gutteridge, 1990).

Hporeivec: Avapeca otig ddpopes ROS, to OH:, 10 RO kot ot evepyés pilec
al®TOV TPOKAAOVV TPMTEIVIKY Kotaotpoen. Ot mpwteiveg pe Gueon Kot EpEcN
KataoTpo®n ond T ROS veioctaviot aAloyég oty TprtoTayr] TOVg ST, EKPLAMGUO
Kol TEAKA KataoTpodr). Ot EMMTAOGELS QVTNHG TNG KOTAGTPOPNG ival 1 am®AE TG
evlopikng Aettovpylag, ot aAAOYHEVEG KLTTAPIKEG Aeltovpyleg OmMMG mopoymyn

EVEPYELNG KOl Ol OAAAYEC GTOV TUTO KOl GTO EMMENO TMV KVLTTUPIKAOV TPOTEVOV
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(Davis, 1987; Grune etal., 1997; Halliwell and Gutteridge, 1999; Levine etal., 2000;
Stadtman, 1986).

DNA: TTaporio mov to DNA eivar otafepd kou kadd mpocstatevpévo popto, ot ROS
UTTOPOVV VO OAANAETIOPACOVY LE GVTO KOl VO TPOKUAEGOVV KOTAGTPOPES OTMG M
Tpomomoinomn twv Pdcewv, ot Opavoelc tov DNA, n andieia movpvav, n {nud cto
obxyapo 0e0&upolng kot n PAAPN oto cvomua emdpbwong tov DNA. Tw
napadetypa 1 pila vOpo&LAiov(OH') mpoosPdairer T yovavivn ot Béon C-8 kot
oynpotiler éva ofedmtikd mpoidv, v 8-vdpo&uvyovavivn (8-OHAG). Ov pileg
vOpo&LAiov pmopovv emiong va emtteBovv Kot o dAAeg Phoelg Ommg N adevivn Yo va
oynpoaticovv v 8-vopovadevivn. H adinienidopaon avipeca otig mopyudiveg kot
ot pileg vopouAiov odnyel oto oynuoticpd vrepofewdiov g Ovpivng, S-
OVPOKIANG, YAvKOA®V NG Oupivig kol GAA®V Tapeppepdv mpoidviov (Beckman &
Koppenol, 1996; Dizdaroglu, Jaruga, Birincioglu, & Rodriguez, 2002; Halliwell,
2001) (Halliwell and Gutteridge, 1999).

Ol emITOoES TOL 0EEWDWTIKOV OTPEG EEAPTOVTOL OO TNV £KTOOT TOV UETOPOADV
oL cvppaivovv Kot 10 KOTTOPO €lval IKAVO VO AVOKTIOEL TV 0PYIKT TOL KOTAGTOOM

HETA Ol TEPLOPICUEVT OEEOMTIKN PAGPN.

o 0, NO’ O&edoTik)
£ 0C - s )
Ossw(;)"ru\o%_ OH ONOO e ITpocPoir|
Metafomopog 2 {
HO, H,0, Buopopiov
IIpoteiveg DNA Aidio

Tpomomoujoels  Tpomomouioels  Yrepokeidmon

apuvobénv Bacewv (KataoTpoen
(KatactPO(Pl]. (METOAAGEES, TV pepBpovidv)
JLETOVGIH OT), Sondoss)

dwromaon)

Ewova 6: Ot xipieg Loppég 0EEOMTIKNG eMiBeonC TOV dEYETAL TO KVTTAPO.

22

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 19:01:41 EEST - 3.135.194.106



3. AvToéelSwTikn) Apuva Towv Opyavicoy

Onwg €ywve cagég and To mapondve, ot e ebBepeg pileg ivar To&kég Yoo GAOVG TOvg
0PYOVIGHOVG KOl KLPIWG Yo TOLG aepOPlovg, o1 0moiol EPYOVTAL GE AUECT] ETAPN UE
10 02. 'Eto1, n ovveyng ékbeomn otig Promtikéc dpdoelc Tov elevbBépwv prlldv Toug
00NYNoE OTNV OVATTLEN UG GEPAS TPOCTUTELTIKOV UNYOVIGU®V, OV APOpovV
TPOANTTIKOVS UNYXAVIGUOVS, UNYOVICHOVS emO0pOmong, HETPO TPOOTAGING Kol GE
avToEeOTIKOVG Unyovicpovs. Ewdwotepa, ot opyavicuol mov dtabétovv dvvatdtnta
Kivnong uropovv Eupeca vo amo@hyovy 10 0EEMTIKO GTPES, ATOPEVYOVTOS TEPLOYES
vynAng mieong 02, 6mwg £xel mapatnpndel ota Paxtpla, VO GTOVE TOAVKVTTAPOVS
0PYOVIGHOVG £xovV avamtuydel amodoTikol TPOTOL LETAPOPAS Kol TPOPOOOTNOTG TMV
10TAOV pe 0&uyovo datnpadvtag 660 T0 SVVATOV TO EMITESD TOV YouUNAd. Extoc Opumg
and oavtovg, €yovv  efehybel ewdKOTEPOL KLTTOPIKOL Proynuikol pnyovicpol

avTI0EEOMTIKNG AUVVOS oL avtioTaduilovy dueca v Tapaywyn eAevbépwv plov.

4. Avtoelo otk ovoia

Omnowdnmote ovcio, M omoia, OTOV &ivol TOPOVLCH GE YOUNAES GUYKEVIPDGELS
OLYKPUTIKA PE EKEIVEC TV LITOCTPOUAT®V oV TTpdKEITOL Vo 0EedmBovV, kabvotepel

N avaotéliel v 0&eidmon avTdV TOV LIOCTPOUAT®V 0pileTe MG OVTIOEEWOMTIKN
ovoia (Krinsky, 2002)(Kaplan et al., 2001).

Ewova 7: Tpomog dpdiomng evog avTloEEd®TIKOD.
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Mo v e&dhenymn 10V 0EEB®TIKOL OTPES eivarl amapaitntn N VapPEN AVTIOEEDOTIKMV
unyoviop®v omd tov  opyoviopd. O opyaviopog HaG Eivorl  €QOSIGUEVOS e
avTIOEEWMTIKA GLOTAUOTO OO TN EVUON TOL Y. VO, OUOVETOL GT OpAcT TMV

eAEVOEPOV PLLOV KL TOV dPACTIKOV HOPP®Y 0ELYOVOU.

5. Tpoémog Apaong AvTLOEELOMTIK®V

Ta avtio&edmTikd pmopovv vo dpacovy L S1popovs TPOTOVG:

1. Eumodilovv to oynuatioud AEO.

2. ZvopPdiovv otn dwotpnon g oEeWoavaymYIKNG OHO1OGTUGNC.

3. KabBvotepobhv 1 otopatodv Tig 0EE0MTIKEG O10OIKAGIEC aPOTOV apyicovV,
onAadn 1 Odoon TtV  erevbepov  pllOV HECH TOV  AAVCIOMTOV
avTpdoemy. Avtd yivetor HE TN GAPOCTN Kol TNV OTOUAKPLVOT T®V
elevbepmv priov TeEMKAL.

4. AmevepyomolovVv Ta LETOAAD LEGM TNG GUVOECTC TOVG LLE OVTA Kol £TGL OEV TO
a@NVoOLY va, 0pacovV (LETOAAO-OECUEVTIKES TPWTEIVES).

5. Apouvv ovvepylotikd. Aniadn, N TOPOLGIN  KATOWOVL  AVTIOEEWOWTIKOV
oLuPaALeEl ot OlOTNPNON NG OAVTIOEEWMTIKNG OpAoNG KATOoL AAAOV

avTIOEEO OTIKOV.

5.1. Katnyopieg Avtioéel8wTtikmv
Ta avToEedmTIKG S1oKPIvoVTaLl GE TPELS KOPLES KATIYOPIEG:

1. Avtoéewotikd évioua
2. Avtio&eldotikd pétaiia

3. Avtio&edotikd and tpoea
H Boaown opwmg d1dkpion tov avtioedoTikav yivetal pue BAcn v TpoéAeuot) Tovg
(e&myevn N evdoyevn]), ™ OWALTOTNTA TOVG (VOPOPIAGL 1) ATOPIAQ) KoL TN YNUIKN
ToVG VoM (eviopikn N pun evoupikn).

5.2. Evéoyevi avtioéeldwtika
Evdoyevny avto&edotikd, avtd mov ta mopdyel omd HOVOS TOv O OpYavIGUOG,

ta&vopovvtot kupiog oe eviupukd kot pun eviopikd
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5.2.1. EvOUkEG avTLoEEl8 wTIKEG OVoieg

= petatpénel 10 Oze- o€ HoO7 kot 0&uydvo. ToOze- mapdyetan katd TV
0EEWMTIKY] POCPOPLAMMOTN OTAL TOYOVOPLOL Kot avdyetor omd
pitoyovopoky  SOD  (Mn-SOD), eved 0600  dwyéetor 610
KutTopOTAOoUe avayeTon amd v kuttapomiacsuatiky SOD (Cu -
SOD), n omoia Ppioketor oe peYGAO TOGH OTO HLIKE KOTTOPO.
Yrdpyovv dudpopeg popeés SOD ota froroykd cvotiuote OTme
Cu, Zn-SOD o10 g€mkvuttdplo vypd kot  Fe-SOD ota faxthipa Kot

o UTA

= petatpémel to H202 og vepd wor o&uyovo. H katardon (CAT)

evtomileTol oTo VITEPOEEISIOCOUOTA

= glvar éva évlopo petafolopod eaong II, to omoio kataAver
ovlevén g GSH pe kamow EevoProtikd vmdotpope pe okomd v

aroto&iveon Tov

= KOTOAVEL TNV ovay®YN TG YAOLTAOEWOVNG, dNAAOT LETATPENEL TV
o&ewopévn popen g yrovtabedvng (GSSG) oy avnyuévn g

pnopen s (GSH)

= UEIOVEL TNV MTOIKY LREPOEEWIMON KOl KATOAVEL TNV avTiOpOaoN
petatpomnng tov HoOz og HoO kot Oz ypnoiponoidvtag v aviypevn
yhovtafewovn, mn omolo o&ewaveror. H  vmepoewddon g
vhovtaBewovng (GPx) elvan éva  évlopo mov evtomileton ota
ptoxdvoplo, T0 KLTTAPOTAACHE ALY Kot TOV eEOKVTTAPIO YDPO Kot
gival apBovo oty Kapdid, Tovg Tvedoveg kat Tov eyképaio (Antunes,
Han, & Cadenas, 2002)

Yyetkd pe ta Eviupo Tov ovaeEpONKoV TPONYOLUEVMG, OVTA £X0VV AUECT] EMLOPOOT
netad tovg. Ot dpacels Tovg Paivoviol cuvontikd oto Topakdte oxfua(M Valko,
Rhodes, Moncol, Izakovic, & Mazur, 2006)(M. Valko, Rhodes, Moncol, 1zakovic, &
Mazur, 2006).
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2 H,0 + Oy

catalase
20,

2 H,0,

GSH

reductase NADP*

4 05 SOD+

GSH

peroxidase 2GSSG

4 H,0

NADPH

Ewova 8: Tpomog dpdoeig evdoyevav eviLHUKGY avTIOEEWOOTIKOV OVGIMV.

5.2.2. M1 Eviuk € avTLoEEl8 W TIKEG OVOieG

Ta pn evlopukd avtoéedmtikd, kotavépovtol ootiue péca o€ éva (oviavo

opyoviGuo.

210 €£OKLTTAPIO TUNLO, KOl CLYKEKPUEVO GTO TAAGHA, OAa To. oToLyEior oV €iva

Kavé va 0GoVY dtopo VOPOYOHVOL 1N NAEKTPOVIN Y10l VO IKOVOTTOIGOVY TNV OVAYKN

TV elevbepov prladv, amoTeEAOVV KOUUATL TOV OVTIOEEIOMTIKOD UNYAVICUOD. ZE QVTO

wepthapBavovtaol 1 Aevkmpativn, 1 xoAepvOpivn Kot 1o ovpkd 0&L.

Agvkopativny | =ovoudletan Kot oAPoopivn Kot aVOQEPETOL YEVIKOTEPQL o€ OTO1ONTTOTE
VOATOOIAVT TPWOTEIVN OV PpioKeTal 6To aipo Kot Tapdyetol amd To cvkdTtl. H Agvkmpotivn
eEMTPEMEL, HeTAEH GAAWY, TN O10TNPN O TG OCUMOTIKNG TECTG TOV ATOLTEITOL Yol TN OlVOUN
TOV COUATIKOV VYPOV LETAED TOV EVOOLYYEIOKOV TUNUATMOV KOl TOV 1GTMV TOL GMOUATOC.

xorepuOpivn = amoterel mPoidv TOL KOTOPOAIGHOV NG aiung mov mpoépyetar Katd 85% amd v

apoceatpivn aAld Kot omd KotoAdoes kol kKuttoypopata.H yokepvBpivn onpovpyeitor amod
v Opdiomn Tov eviOHOV YoAOTPAGIVY pEdOVKTACT €Ml TNG YOAOTPaGivNg OV amoterel TPOIdV
T0V KataffoMGpHOV NG oiung kot €lval pt TPAGIVI TETPATLPOAKT YOAoypwotikn. H
YoAoTpacivy pedovkTdon agoipel To OUAG OeopO HETOED TOL OEVTEPOL KOL TOL TPITOL
TUPPOAMKOD OOKTLAIOV, GTN GUVEXELWD 1 YOAEPLOPIvY o&eddveTal kol petoTpémeTol Eova o€
yolompacivny. H oévan avt xukAik) O0d0wKocic, ©€ GLVOLOGHO HE TN OPOCTIKN
AVTIOEEWDMTIKT AEITOLPYIKOTNTA TNG XOAEPLOPIVIG, £xEL 0ONYNGEL BTNV LOBESN OTL 0 POcIKOG

g pOAOG elvar 1 avTOEEWMTIKY OpAcT TG GTA KOTTAPO.
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https://el.wikipedia.org/w/index.php?title=%CE%A5%CE%B4%CE%B1%CF%84%CE%BF%CE%B4%CE%B9%CE%B1%CE%BB%CF%85%CF%84%CF%8C%CF%84%CE%B7%CF%84%CE%B1&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%A0%CF%81%CF%89%CF%84%CE%B5%CE%90%CE%BD%CE%B7

Ovpko oY

= To ovpwd 0&L amotehel 10 TEMKO TPoidv TOv peTafoiicpoy Tewv movpwvmv. Katd
dupkela g doknong avéavoviol o eXined TOL OVLPKOL 0EE0G GTO TAAGHO TOL OLOTOG

(Green & Fraser, 1988). And exei umopel vo dtoyvbel 6Tar PLIKA KOTTOPO KOl LE OVTO TOV

TPOTO Vo T, TpocTatevEL amd 11 ROS

210 €VOOKLTTAPLO TUNHO , TO OVTIOEEWMTIKO OUVVTIKO GUGTNO KOTOVELETOL IGOTLLOL
oTIS HEUPPaveES Kol 6TO KVTTapOTAaGua. Emedn n mieloyneio tov ehevbepov piiomv
TOPAYETOL GE TULLOTO OTTOV LAPYOVY AT, To AOPIA avTIoEeWmTikd (Prrapivn
E, B-kapotévio) evtomilovror 6Tig HepPpaveg Kot amoTeEAOVV TNV TPATY YPUUUN TOV
OQUVVTIKOD GUOTHLOTOG. XTIG ETOUEVES YPOUUES TOV CUVVTIKOD GUGTHHOTOS CVIIKOVV T
voatodwAvty Prrapivn C, pepwd péAn tov cvumiéypatog Prrapiveov B kol m

yhovtaBeovn (Markoulis, Gourgoulianis, Moulas, Gerogianni, & Molyvdas, 2006).

yvhovtaBeovn

= givon pio Evoon mov katatdooetol oty Katnyopio tov Ogoiav. [Ipdkeitan yuo Eva tputentiolo
mov omoteleiton  amd  ylovtapuwvikd o0&V, Kvotelvy Kou  yAvkiviy kol mepEyel  pia
covA@LOpLIoudda. Elval éva vdatodiarvtd puoplo, 1o omoio cuvtifeton 6to Nmop Kot HECH TNG
KUKAOQOPIOG TOV OUOTOG UETOPEPETAL GTOVG 1GTOVC. ATOTEAEL £vol GNUOVTIKO EVOOKLTTOPIKO
avTloEedmTikd Kabhg cupfdiiel oty mpootacio amd o&ewdmtikn PAGPn (Scholz RW et al,
1989). Avtd opeidletarl 610 YEYOVOS OTL UTOPEL VO OVOKVKADVETOL OLOPKADG OO TNV 0EEIOMUEVT
(GSSG) mpog v avnypévn popoen (GSH) kot 1o avtiotpogo. H cvvBeon g eAéyyetal amd avn
™V enavaTpoPodoTikn avaotoAn (feedback) tov evibpov mov v cvvbétel (cuvbBetdon g v-
yAovTapLAOKVOTEIVNG). H avnyuévn popen etvar avty mov €xel avioEEdmTIKEG 1010TNTEG KOl
ocuvavtdror cvyvotepa oe oxéon pe v ofewmpévn kot cvvinbmg, n GSSG etvan 0 10% g
GSH. (Halliwell & Gutteridge,1998). ITio cvykekpyéva 0 AOYOG TNG OVNYUEVNG TPOG TNV
ofewouévn yroutabedvn ota KOTTOpO YPNCILoTotEiTol cav deiKTNG TG Tapovciog eAevBepmv

pradv, ONAadn g DTapENG 0EEBMTIKOV GTPEC.

Institutional Repo

H yAovtaBeiovn opa evéviio Tov 0EEWMTIKOL GTPES OMOUOKPVUVOVTOS TIG dPOCTIKES
pnoppés tov ofuyovov (ROOH,H,Oz) war tig e&myevels nmiexktpoviopireg (m.y.
Kwvoveg). Extog avtov, 1 GSH cvppdilet oty avaymyr Kot GAA®V 0VTIOEEIDOTIKMV
TOV KLTTAPOL (ackopPukol o&oc, Prrapivng E) ovupetéyovtag £tot otn dwtnpnon

NG 160PPOTHOG TV EMTES®V TV cvYKekpuEvav Prrapvav (TTorayswpyiov 2).
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5.3. E&wyevi avtioéeldwtika

Emnpdobeta, ta mo cvvnbicpéva ewyevn aviwoéedotikd sivor n Prrapivn C, 1
Brrapivn E (tokopepdrec), n Prapivn A, to @Aafovoeldr], To QUTOYNMUIKE Kot
oAyootoygia (T, GEANVIO, YOAKOS, WELOAPYLPOG, LOYVIIGLO) T OTTOio UTOPOvV vVl
xopnynbobv w¢ cvuminpopate Satpoenc. Ilo ovykekpyéva, n Prropivn C (7
ackopPikd 0&V) kan M Prropivy E eivar dvo 1oyvpd avtioedoTikd, to. omoio £yovv

ovvepylotikn dpaon (Khallouki et al., 2003).

Prrapivy E | = elvar Mmododvty), anoteleitanl omd TOKOQEPOAES Kol TOKOTPLEVOLEG Kot PpiokeTon Kupimg ota
QLTIKA Aot Kol Tovg ENpovg kopmovs. [lpoctatevel T KOTTAPO TOL TVELHOVO TOL Eivor
exteBeléva oto ofvyodvo, amotpémer v ofeldwomn ¢ kokng yoAnotepivng LDL, avayet
petofatikd PETOAAG OTTOC O GIOMPOG KOl O YOAKOG Kol ¢ €l TO TWAEIGTOV AMOTPEMEL TNV
0&eldmoN TV TOAVAKOPESTOV MTOP®OV 0EEMV KoL TOV TPOTEIVOV Kol EUmodilel Tnv dnovpyia
0EE10MTIKOV OTPEC.

Prrapivn C | = civar vdarodaAvtn, Ppioketal Kupiowg ota EPOVTO Kol AXYOVIKG KO TPOCTATEVEL OO TNV

abnpookAnpwon, Kabhg eumodifer v o&eldwon g LDL yoAnotepiving kot oav&dver v
evepyetikn yoinotepivn (HDL). Emiong, opa amevbeiog pe tig pileg vopo&uiiov, vrepo&eldiov

Kol T0 0&VYOVO AN KATAOTOONGS, EVO TAPIAANA avayel TV oeldouévn popen g Prrapivng

E, 6tav n tehevtaia £xel moydéyetl po eAetBepn pilo.

5.4. AMa avTOEESWTIKG
Ievikotepo, GAlec YvoOTEC avTIOCEWOTIKEC ovoieg e€ivor 1 Aaktogepivn, 1

OEPOVAOTAOGLEVY, M OmTOcEAIPiv, M TPAVeEEPiv, N opoyAoPivn, ot 0EEBA0EG
Kutoypopatmv kot to cvvéviopo Q10(Markoulis et al., 2006). Enuavtiky, emiong,

Bewpeitan kot 1 dpdiom g peraTovivng.

Mehatovivy | = mapdyston Kupimg o cuvONKeg amdAVLTOL GKOTAd0D Kot eivar Eva 1 VP avTIOEEWBWTIKO TOV

pmopetl €0KOAN VoL S10GYICEL TIC KLTTOPIKEG LEUPPAVES KOl TOV OULATO-EYKEPAAKO QPAyLLO Kot
eEovdetepavel dueca tig ehevbepec pileg OH, O2- kar NO. 'Etol, anouteitar apketdg vmvog,
MGTE 0 opyovIoUOG pag va Tapdéet Ta amapaitnta eninedo pelotoviving kot va eno@eindet and
TOV TPOGTOTEVTIKO POAO OV OVTH aoKel 610 TLPNVIKO Kot putoxovoplakd DNA (Poljsak,

2011).
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Yvovéviopo

Q10

= To ovvévlopo Q10 omotedel Poocikd ovotatikd TV evldpmv c 0&edMTIKNG
QewoPopvAioong katd v mopaymyn ATP. 'Eyxetr emiong oyvpn avio&edoTikn opacn Kot

Bonba oy avayévvnon g a-tokopepoing (Halliwell & Gutteridge,1998).

6. Alatapayxec OLEISWTIKOU ZTPEC KAL OL EMTTTWGELS TOU OTNV
VYela TwV avOpowTwyv

e mepintmon mwov dnpovpyndel 0EeB®TIKO GTPEG GTOV OPYAVIGUO, givan THavov va
wapatnpnOovV oNUOVTIKEG OAAOIDGELS 1] KO TPOTOTOWCELS KUPIMG TV VOUKAETKAOV
o&éwv (TPOKANON UETOAAAEEDV KO  OPOP®V  YEVETIKOV EMMTOCE®V), TOV
KUTTOPIKAOV HEUPPOVAV (S10KOT TNG OOKVTTAPIKNG ETKOVOVING), TOV UITOYOoVIpimV
(amoovlevén evepyelokng mOPAY®YNG), TOV AmMOiOV Kol TOV TPOTEIVOV, OTMC
TPOAVOPEPALE. L2¢ aAmOTEAEGUA, UTOpEl va TpokAnOel amocvuvheon kot Bdvotog TV
KUTTAPOV Kot Kat® en€kTact avantuén tolav cofapmv acbeveimv (Pisoschi & Pop,

2015).

To 0&edmTikd oTpeg avEAveTon TAPAAANAQ LE TNV aOENON NG NAKING Kot £TGL
amoterel évav amd Ttovg Pootkovg moPdyovteg NG YNPOVONS TOVL OPYOVIGHOV
(Rinnerthaler, Bischof, Streubel, Trost, & Richter, 2015).

Emnpocbeta éva peydro €bpog onuaviikdv acheveidv mov eaivetar va oyetiCovton
LE TO 0EEOMTIKO OTPEG ivat 0 Kapkivog, 1 Kopdtayyelokn vococ, 11 aBnpockAnpmon,
n vméptactn, N woyakn PAEPN, o cakyopddNe SPrTNG, Ol VEVPOEKPUAGTIKES
acOévelec (Alzheimer, Parkinson) ko n pevpatogdne apbpitida (Marian Valko et al.,
2007). Kdmoteg aAAeg oyetildpueve acbéveleg ivatl To OvVamveEVLOTIKA TPOoBANLATa, O
depuatikég madnoeig, 1 meplPailoviiky] evarcncia, n EAeypHovddING achéveln Tov
EVTIEPOL, TO YPOVIO GLVOPOUO KOTT®WoNG, kabmg kot to AIDS 1 dAlec mapeppepelg

acbéveieg (Poljsak, 2011).

Apopec KAMVIKES TapaTNPNOELS JElYVOLV OTL 1] KUTTOPIKY| OTOKPIGT) 6TO 0EEWMTIKO
OTPEG EKONAMVETOL KOTA TN SLIPKELD TNG VOGO KOl ETOUEVAOS UTOPEL VoL ennpedoet 1
va tpomonomcel v mopeion . H ovoyétion oG vocoAoykng ovtdtntag e To
0&eMTIKO OTPeC TPOEPYETOL OO TNV TApOTNPNON NG VIOPENG avENREVNG
TOGOTNTAG TTPOIOVTOV 0vTidpaong eAeLBEpwv plav, 18Img JEIKTOV VIEPOEEIdWONG

Mmdiov, ota Poroyikd vypd. ZTIG TEPIGGOTEPES MEPUTTMOELS, M LREPOLEidmon
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amoTelel OEVTEPOYEVEG (OUVOLEVO KOl GUVETMG OEV VTOONAMVEL AUEGO POAO TOV

o0&edmTikov atpeg 61N voco. Tlpokeévov va artioAoynbei o Tpwtoyevig poOAoG Tov

0&eMTIKOY OTpeg Ge UL VOGO, TPEMEL VO, LILAPYEL €vag €OA0YOG UNYOVIGHOG,

COLPMOVO IE TOV 0Tol0 va dkaoAoyeitor avénpévn mapaywyn eievdépmv pilov M

peimon Tov avto&eOTIKaOV epedpel®v. EmumAéov, 10 0LedmTIiKd oTpeg MPEMEL Va

avyyvevetal mpwv omd v évapén ¢ oTkng PAaPng kor M avénon

me

AVTIOEEWDMTIKNG IKAVOTNTOS O TPOYO OTAS0 TPEMEL VO UTOPEL Vo EUTOSIGEL 1| VL

pewwoel v otk PAGPN. ZOpeovo pE To avOTEP®, O TPMTOYEVNG POAOC TOV

0EEOMTIKOD 6Tpeg glval coeng ot Olepyasio TG KapKvoyEVESNS, OAAE amoTeAel

avTIKeipevo épeuvag yia Tig GAleg vocoroyikéc ovtotnteg(Of, Medicine, & Harman,

2009)(E. T'avvaxomovrov, 2007).

CHD, Cardiac Fibrosis,
Hypertension, Ischemia,

Macular degeneration,

Myocardial infarction

Skin Ageing,
Sunburn, Psoriasis,
Dermatitis, Melanoma

Skin

Retinal degeneration,
Cateracts H €a rt
Eyes
Diabetes,
Ageing, .
chronic IMulti-

Fatigue OFgan

Restenosis,

Athero- Blood

sclerosis,
Endomelialvessels

Dwysfunction,
Hypertension

Chronic Inflam Immune
mations, Auto- System =~ Brain "

immune disorders, Lupus,

IBD, MS, Cancer Alzheimer, Parkinson

OCD, ADHD, Autism,
Migraine, Stroke,
Trauma, Cancer

Ewova 9: Emntdoeig 0&edmtikov oTpeg
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Chronic Kidney
disease,
Renal

Kidney ..
Mephritis

JOiI'ItS Rheumatoid,

/ Osteo-Arthritis,

Psorisis
8

Asthma, COPD,
Allergies, ARDS,
Cancer
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7. BlLOSPAGTIKEG UTOXNMIKEG EVIOELG

Ta tedevtaio ypovia, €vag peyOrloc aplOpdc epeuvav €YEl TPOGAVOTOAMOTEL GTNV
avAmTUEN YNUELOTPOCTATEVTIKMOV TAPAYOVIOV 7OV TPOEPYOVTIOL OO TPOPULOL TNG
KaOnpepvng S1aTpoPng. Xe aVTOVG TOLG TAPAYOVTEG OVIIKOLV KOt Ol BlodpooTikEG
euToyMMKEG evoels. H ymuetonpootacio g 6pog ypnoyonombnke mpv 35 ypdvia
a6 tov Lee Wattenberg kot givail 1 gpfon QUGIK®V 1| GUVOETIKOV OVGLOV Yo TNV
TpOANYM acbeveldv kou poivveewv (Baliga et al., 2011; Kushi et al., 2012; Schwartz,
2014; Wang, Gao, & Fang, 2012).

O 6pog PlodpacTIKES PLTOYNUKES EVOCELS OVOPEPETOL GE OVGIEC PLTIKNG TPOEAEVOTG
oL Ppiokovrol 6To TPOPILO Kot EXOVV IOOTNTEG TOV TOVG TPOGOHIOOLY TNV IKAVOTNTA
va dpovv mpooTateLTikd oe ypdvieg mabnoeg (Camire, 2002) (Bidlack et al. 2000;
Meskin et al. 2002). Emompioroyikéc HEAETEG £(OVV GUOYETIGEL TNV KOTAVAAMON)
QPOVTMV KOl AXYOVIKOV HE EVEPYETIKEG EMOPACEIS GE YPOVIEG TOONOELS, Ol OTOTES
gyovv amodobei otig mepieydpeves putoynuikée evooeic(Kris-Etherton et al., 2002;
Marian Valko et al., 2007). Ot TOAVQOIVOMKEG EVMOGELS GOTEAOVV TIG KUPLOTEPES
BlodpaoTiKES/ PLTOYNIKEG EVAOCELS TOV TPOPIU®V Kot eivar eketveg ol omoieg £youvv
ueketnOei extevéotepa yia Tig Proroyikég Toug W1dtnteg (Camire, 2002)(Bidlack et al.
2000).

8. MoAv@aivoAreg

Ot mohveavoreg givor n HEYOADTEPT OUAdA PLTOYNUIKOV (QUTIKOT peTaBOAlTEC) Kot
£VOL OVOTOOTIOOTO IEPOG TG dlantag tov avBpormv katl tawv (dwv(Tsao, 2010). Eival
ANUIKEG EVAOCELS OV AMOTEAOVVTOL KUPI®MG amd PLGIKES, KABDG Kot cLVOETIKEG 1|
NUoLVOETIKES YMKEG 0VGies, o1 omoieg yapaktnpilovTol amd TV TaPoVGia UeydAmy
TOAMOTAGCI®OV dOK®Y povadmv g eowvoing (Quideau, Deffieux, Douat-Casassus,
& Pouysegu, 2011).

I'evikd tpdeua mov mep€yovy cHvOeta pelypaTo TOAVQUVOADY, COLPOVO LE Lo
avackommon tov 2005, elvar mpoidvia mOL KATAVUADVOVIOL EVPEMS OE UEYOAES
TOGOTNTES, OTMG TO. PPOVTO KOL TO AOXOVIKA, TO TPAGIVO TodL, TO0 Hadpo TGAL, TO
KOKKIVO KpaoGi, 0 KAPEG, 1) GOKOAATA, Ol EMEG, T EGTEPIOOEN, 1 6Oy Ko TO EETpal

napBévo ehadiado. Enione, ta Potava kot proyapikd, ot Enpoi kapmoi kot to puKio
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eivar  emiong  dvvnTikd  onpOvVTIKA Yo TNV TWOPOYN OPIGUEVOV
noAveawvol®v(D’Archivio, Filesi, Vari, Scazzocchio, & Masella, 2010) . Xmv

avBpamvn dttpoen, Bewpovivtal n o dpbovn YN aVTIOEEWMTIKOV.

8.1. Xnuwkn Aoun loAv@aivoiwv

X o1ebvn PProypapio Exel eTKpATACEL LE TOV OPO TOAVPUIVOAES VO EVVOEITOL LU0l
HEYOAN OHAdO EVOCEMY UE £va N TEPLEGOTEPA VOPOELA amevbeiog cuvdedepuéva og
gvav M TEPLGGATEPOVS OPOUOTIKOVG OaKTLAIOVS. O ynUIKdg TOTMOG TG POVOANG
(Powvikd 0&y) eivor COHSOH, 10 amlovotepo v @awvorov. Ilepioodtepeg amd
8.000 moAvpovoMKEG EVAOCELS €xovV evtomiotel oe dlapopo uTiKa £idn. Oleg ot
QUTIKEG  QOWVOMKEG  EVAOGEIS TPOKLATOVY amd &vo KOO  EVOLIUECO, TNV
QovvAioAavivy, N por Kovivy Tpodpoun Evaon, to GIKIUIKO 0&L. Ot moAlvpavoreg
elvan glte amhd popia, 6mmg to. ovoAkd o&ga, ite VYNAG TOAVUEPIGUEVES EVDGELS,
Om®w¢ ol tovvivec. Avevpiokovior kvpiwg oty ovlevypévn TOovg Hopon, Eite
pebovlopéveg eite og yivkoliteg. To voatavOpakikd tunuo pmopel va eivon eite
povocakyopitng, eite dioakyapitng 1 akdun ko omyosakyopitne. H yAvkolvAiowon
avéaver ™ JSwAivtdéTo TV moAveowvordv. H yAvkdln eivor o MO KOwOG
EKTPOCMOTOG TOV GOKYAPMV, OV KOl ATOVTOVTOL ETIoNG YOAAKTOLN, papvoln, EvAolin
Kol apoafvoln, Kabme Kol YAVKOVPOVIKO Kol YOAAKTOVPOVIKO 0ED. Ot ToAv@otvOAEg
umopov emiong va eivan evouévee pe kapPolvikd kot opyoavikd oféa, auiveg kot
Mmidwa.  TTapdAAnia, Katé€yovv VYNAN ovYYEVElW OEGUEVONG UE TIS TPWOTEIVEG,
oynuoatiCovtag daAvtd 1 adidAvta copmroko uali toug (Papadopoulouand Frazier
2004).

Flavonoid g o Stilbene
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[ -, /7 \\ 74
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no_ WO 7 AN SO
B © |
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Ewova 10 : O 1é60ep1g KOPLEG KATNYopieg TOAVPAIVOADV.
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8.2. Takeig MMoAv@aivodwv

O1 molveawvoreg ta&vopodviar o drapopetikég katnyopieg (Mennen et al., 2005),
avdAoyo pe TOV aplOpd TOV QOIVOMK®OV SOKTUVAI®V oTn Soun Tovg, kabmg Kot To
JOUIKA OTOLYELN KOl TOVS VITOKOTAGTATEG TOV TPOGOEVOVTOL GTOV dOKTVAIOVG TOVG. €2¢
ek toUTOV, Tpocdlopiloviar OVO KVPEG OUAdES: TA (EAMPOVOEWN KOl Ol pUn

eAafovoeldeic opadec.

8.3. ®AaBovoeidn

®rapovoerdn: ‘Exovv pia ko doun, mov oamotereitor omd dV0 daKTLAIOVS, Omoiot
evovovtol petad touvg pe 3 dropa avOpoka oynuotiCovtag évav o&uyoveuévo
etepdxvKA0. 'ETol, umopodv va dapebodv og 6 vroxkatnyopieg avaioya pe Tov THIO
TOL €TEPOKVKAOL TOL gumAEkeTol. AvLTEC eivar ot QAafovorec, @AaPoOve,
woproPoves,  loPavoveg,  avBoxvavidivec kot erlaPavorec  (kateyiveg,
npoavOlokvavidivec) (Han, Shen, & Lou, 2007; Manach, Scalbert, Morand, Remesy,
& Jimenez, 2004). Yrdpyovv o€ KOKKIVEG, UTAE KOL LOP AmOoYPOOELS KOl ATOTEAODV
TN UEYOADTEPT OUAON TOAVPUIVOAMK®OV EVMOCENMY TOV GLVOVTIOUE OTNV avOpdmTivy
dwtpon. Tpoéopya pe vynin cvotaon o PAaPovoeldn Bewpodvtal T0 KOKKIVO Kot
TPAGIVO TGAL, 1 UOOPT GOKOANTO, TO PATOHOLPO, TO KPEUUDIW, O HOivTavog, To
€0MEPLOOEIDN, Ol umavaves kot to kokkwvo kpaci(Harnly et al., 2006). "Epevveg
€0e1Eav OTL elval 1OwHTEPO. EVEPYETIKA EVAVTIOL OTOV KOPKIVO, TIG QAEYUOVEG, TO

0EE0MTIKO GTPEC KOl TIG KOPOLOyYEIOKES VOGOV,

@lropavérec: XapokmploTikd mopddeypo  QAoBOVOADV eivor ol KoTEyiveg
(novopepn) ko ot mpokvavdives (moAvuepn)), Pplokovtal oe mOAAL @povTa (..
Bepikoxko kot oTOQOA) KOl GTO KPAGl GAAL Ol CNUAVTIIKOTEPEG TNYEC €ival TO
TPAGIVO TGAL KOl 1| 6OKOAdta. MdAicta, katd 1 {OH®ON TOv TPAGIVOL TCAYLOV
TapAyovtol TOAVTAOKES TOALQOWVOAEG OTmG &ivor ot tavvives. Kdpia mmyn tov
QAAPOVOL®V OmOTEAOVV TO EGTEPLOOELDN OV TEPLEYOLY TNV €0MEPLdiv). TV O

KaTnyopio TOAVPOIVOADY GUVOVTOVLE TN VOPLYEVIVY Kot TN TAEUPOATvT.

DraPoves: amavidVTol 6To GEAMVO (AoVvTEOAiVN) KaONDS £MioNg KOl GTO KOKKIVO YAVKO

mmépt  (amyevivn). AkOpo, o©t0  poiviavo, oto onuntplokd  (kvpiowg og
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YAVKOGUAM®UEVY HOPPN) Kol OTo €0TMEPO0EN (Kupiwg o€ moivpeBoSvmpéveg

pop@£c) (Shahidi and Naczk 1995).

®lrapovores: H xvupotepn erafovorn sivan n kepketivn, katatdocoviot emions, M
KapeepOAN, popiketivn, Ko  eioetivy. Ot pAafovodres Bpiokovtal 0TI TEPIOCOTEPES
QUTIKEG TPOPEG OV KOTAVOADVOVTOL OO TOV AvOP®OTO Kot 01 GNUAVTIKOTEPEG TNYEG
TOVG €lvan o KpePPLOLa, To TPAcoa, To UITPOKOA, Ta BATOLOVPA, TO KPOGT KOl TO

todn (Manach et al., 2004).

®lropavéves: Ppiockoviol oTIC TOUATEG, OE APOUATIKE QULTE OTMOG N HEVTO KOl OE

ueydieg ovykevipmoelc ota eonepldooedn (Tomas-Barberan and Clifford 2000).

Isograpoves: Bpiokovtol ot GOy KO OVTITPOGMOTEVOVTOL OO T YEVIGTEIVY] KOl TN
daivtleivn. H doun toug etvan mapodpota pe ekeivn twv o1etpoyovey. Ot icoraBdveg
vrootnpiletal 0TI aoKOHV Lol KapOloTPOosTaTEVTIKY Opdon. Eniong cupfailovv kot
ot PeAitimon Aertovpyiog Tov evdoOniiov. Opmg avt) n Oeswpio amoppéel amd
nepopiopéveg peréteg. H mbBavr evepyetikn emidpaocn tov 1corlafovdv GTov
avOpOTIVO 0pYaVIoUO OEV £XEL AMOGOPNVICTEL TANP®G KOl OTOLTEL TEPAUTEP® EPEVLVOL.
Ext0¢ avtov, &xel v kavotnto va HetdveL TV evoodnilokr ocvvBeon Kat dpdor Tov

povo&ediov tov almtov (NOe) (Wendy L. Halli 2005).

AvOokvavidiveg: o€ avTEG 0QEIAETAL TO KOKKIVO KOL TO UTAE YXPDOUN TOAADV GPOVTOV
Kol Aoy ovikdv (KOKKvo Adyoavo, peMtldves, KOkKva kpeppvota, epdovieg) (Clifford
2000). Ot mpo-avBoxvavidiveg Qaivetol vo UEIOVOLV GTOV OpO TOV OiOTOG, TO
emimedn TG YALVKOING, ™G YAvKOLLMOUEVIC TPOTEIVNG KaBdg Kol g ovpiog.
Emiong, ocopPfdiiovv oty KOTOGTOAN TNG TOPAYOYNS TOV OPUCTIKMOV HOPPDV
o&uyovov evd mapaiinia avédvovv to Adyo GSH/GSSG. Emutdéov, emdpovv otnv
vEEPMTOOIN, LELOVOVTOS CNUOVTIKE To EMIMESN TOV TPLYALKEPWI®V, TNG OAKNG
XOANGTEPOANG KOl TV U amapaitntov Mmrapdv o&émv. Ot mpoavBorvovidiveg (ko
OCUYKEKPIUEVOL TO. OALYOUEPT] OVTMV) OOKOVUV TPOGTOTEVTIKN OPACT EVOVTL TNG
vrepyAvkapiog kot g vrepAmdapiog mov mapovstalovy ot dwfntikol acOeveic
(ko Tov daPrtn Tomov I ko ToToLIl) Kot AgttovpyoV MG PLOGTEG GE PAEYLOVAIELS

KOTOGTACELS TOV TpokaAovvToL amd 10 0&edwtikd otpeg (Takako Yokozama 2012).
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8.3.1. Mn ®AxBovoeLd)

Mn gpraPovoedn: Eivar kupiog ta pavorikd o&éa, ot Atyvaveg kat ta oTIAPEViaL.

@owolMka o&éa: yopiloviar og mopdymya tov Pevioikov o&éog (7 dtopa dvOpaka)
Kot Tov Kwvapkov o&éog (9 atoua dvOpoka) (Manach et al., 2004) kot Bpiokovtot
Kupimg oTa PAa, TIC PPAOVAES, TO KEPAGLA, TA OKTIVIOW, TO KPEUUDILO, TOV KAPE, TO
1641, T Botopovpa, T Ppdun, T KOKKIVO kKpooi kot GAla. Xoapaktnpilovtotr amod
OVENUEVES OVTUKES, OVTUYIKPOPLOKES, OVTIOEEIOMTIKES KOl OVTIKOPKIVIKEG 1O10TNTEC.

[Mapadeiypata pavolkdv 0EEwV givarl 10 Kageko o&h kat To YoAAKO 0&D.

AMyvaveg: mepiEéyovial o O16Popa dNUNTPLOKE, T GOy, T0 Pepikoko, T0 pumpdrkolro,
10 AvopdGTopo Kol To Adyovo. Meléteg delyvouv 0Tt mailovv TPooTaTELTIKO POAO GE
acéveleg Omwg 0 KapKivog, N 0GTEOTOPMOT] Kol 1) KOPOLoyYEWKY] VOGOG, OAAG OKOLLOL

dev &povpe ocan amoteréopoto (Adlercreutz, 2007).

oTAfévia: Exovv PBpebel oe piKpég TocdTTEC BTNV dtpoPr| Tov avOpmmov. To mo
YVootd otiABévio eivar M pecPepatpoirn, o eutoresiviy, m omoia ofedmveron
ebkola ko givor dOvokolo va mopapeivel KaBapn el pokpd YPOVIKO OLUGTNLLOL.
Bpioketon kupimg 6 VYNAEC CLYKEVTIPMOOELS GTOV PAOLO TOV GTAPLALDY Ko 1010iTEPOL
TOV KOKKIVOV GTAPLAIDV, 6TA GUALN EVKAADTTOV KOl EAATOV, GTOVG ENPOVE KAPTOVG,
oto. povpa(Soleas, Diamandis, & Goldberg, 1997). Oswpovvtar 10 LPES
avTIOEEIOMTIKEG OVGIEG LE QVTIPAEYLOVAOOT Opdon, Opdon Katd tov Alzheimer, Tov
KapKivov, TOV caKyap®Oovs SloPnTn Kol TV KapdloyyeloKov voowmy. Bpioketor kot
o€ WKpEG TocOTNTEG 0T0 KOKKIVO Kpooi(Manach et al., 2004) yia avtd kot oyetiletan

apeoca pe 1o «oaAlkd TapdooEoy.

8.4. ®uololoyikéc Spacels twv IloAv@aivoiwv

2ta eutd &povv Ppebel meprocoTepec amd 4000 S0POPETIKES POIVOAIKES EVAOOELS.
Oecwpovvtor Tpoidvta devTEPOYEVOVG pPeTAROMOU0D TV QUTMV. Ot TOAVPAIVOAES
etvar ¢ éva Pabud vebBLVES Y10 TIG OPYUVOANTITIKEG KOt OLULTPOPIKES O1OTNTES TOV
QLTIKAOV TPoein®V. [Ipocdidovy ota TPOPILA KOl GTO TOTE TNV XOPAKTNPICTIKT TIKPN
yevon kot ™ otveoTNTe. Epmiékovion kot oe 0EedmTIkéG LeTaPOAEG 01 omoieg £xouv

OG OMOTEAEGLLA TV AVATTTUEN EMBLUNTOV OPYAVOANTTIKAOV 1010THT®V. EXTOC 0md TIg
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1WB10TNTEG TOL TPOGHIOOVY GTA TPOPIL, O1 TOAVPUIVOAEG EIVAL 1310ATEPAL WPEALLES VIO
TOV avOpAOTIVO 0pYOVIGUO, APOD TAPEYOLY TPOGTAGIO EVOVTL TOV KAPIOTOOEUDY Kot

oplopévev popeav kapkivov (Hertog et al., 1995).

Emiong, ot molvpoavoreg mailovy onpovtikd polo Kol oto T KobmOg umopei va
EXYOVV  OPKETEG EMIMTMOOEL OTOVS QLTIKOVS 16TOVG. Ol QUTIKEG TOALVPOVOAES
evfvvovtal yio v ameAevfEPOON Kol KOTAGTOAY] TOV OVENTIKOV OpUOVOV (T,
av&ivn), v mpootacia evavtio oty tovilovoa axtwvoPoric UV, v mapoyn
OPYOVOANTTIKOV 1O0TATOV 7OV  OMOTPENMOVY  TOL  QUTOPAYs (®a o©TO0 Vo To
KATOVOADGOVY, TNV TPOANYN omd piKpoPlokéc AomEelg (putoalieiveg) kot ™
ovppetoyn oe oadikaocieg avamtuéng (Huber, Eberl, Feucht, & Polster, 2003).
EmnAéov, amotelobv popla onupatoddtnone g wpipovons xkabmg kot GAA®V
avorTLEIOK®OV  SlOOIKOCIDY HEC® TNG PUOMONG o1V €KEPOCT GLYKEKPIUEV®V
yovdiowv (Lattanzio, Lattanzio, Cardinali, & Amendola, 2006). Xta ¢@povta Kot
AOYOVIKG TOPEXOVV TO POTEWVO YPMUO (PLTIKEG YPWOTIKES), TO OTOI0 OEVKOAVVEL TN
YOVILOTIOINGN TOV QUTMOV, TPOGEAKVOVTOC TO EVIOUO EMKOVIOOTEG. EmutAéov,
Aertovpyohv MG YNMKEG EVOGELS OEGUEVOVTOS LETOALD TTOV €lval TOSIKA Yo TOL QUTA
KOl EUTAEKOVTOL OTIG OUOKAGIES TG LOPPOYEVESNS, TOV KAOOPIGHOD TOV GUAOL Kot
™mc ewtoovvleong (DiCarlo, Mascolo, 1zzo, &Capasso, 1999; Manachetal.,
2004)(Harborne, 1986).Té\og, o€ opiopéva. €01 GLTOV 01 TOAVPAIVOAES UTOPOVV VL
apéovv Tpoevracn Evavtt tng onyng (Hart & Hillis, 1974).

8.5. Evepyetikég Em8pacsig lloAv@aivodlwv Xty Yysia

Ot moAvpavoreg Bewpodvtor un Bpentikd cvotoTiKd, To omoin Opmg mapeppfoivovv
OTNV OTOPPOPNOT ATOPUITNTOV OPETTIKOV GLOTUTIKMOV, OTMS O GlOMPOG Kot GAAN
UETOAALKE 1OVTa, KOl 6T SEGUEVOT| TENTIKOV EVEDU®OV Kot TPOTEIVOV. Ol EMITTOGELS
Toug otV vyele eEaptdvVI amd TO TOGO ™G TPOCANYNSG TOVG KoL Omd 1N
BrodwBeoidtd tovg, M omoio mowiddel. ['evikdg, éyovv yivelr mOAAEC Epevveg

OYETIKA LLE TIG EVOEXOUEVES EVEPYETIKEG EMBpaoel; Tovg (Mennen et al., 2005).

[Mewpapatikég peréteg oe (oo 1 avBpodmva Kahdiepyoduevo kdttopa £d€&av 6Tt ot
TOAVPAVOLES TTOHLOVV TPOGTATELTIKO POAO EVAVTIHL GTOV KOPKIVO, TIG KOPOOYYEIKES
vOGoLG, T0 SPNTN, TIS VELPOEKPLAMOTIKES acBEveleS Kot TNV 00TEOMOPWOT. AAAES

EVEPYETIKEG EMOPACELS TOVG OGOV aPopd TNV VYELD TOL avBp®TOoV, eivar 1 peiwon g
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mOavoTNTOC TPOKANOTG AGHEVELDV TG KAPILIS, NIATIKOV 0CHEVEIDV, TOYLSUPKING,
afnpocKANP®ONG, SPOP®Y CALEPYIDV KOl ACHEVELDY TOV YOOTPEVTIEPIKOD COANVA
(Bouayed&Bohn, 2010; Rodrigo, Libuy, Feliu, &Hasson, 2014). Ilapaxdto

Qaivovtol ot acBEveleg Pe TIC 0Toiec EUTAEKOVTOL O1 TOAVPOIVOAEG.

8.6. Avtioieldwtikn Apdaon [loAv@aivoiwv

[ToAAég €pevvec €0ei&av OTL 01 TOAVPAVOAEG €lvar 1GYVPE avTIOEEWMTIKE ToL Omoin
otafepomolovy Tig eAedBepeg pileg, divovtog oe avtég éva NAeKTpPOVIO N €va GTOO
vOpoydVov. M’ otV TOV TPOTO, KATAGTEAAOLY TNV d1Ad00T TV eAebBepmV plav N
omoio. ovpPaive,pécw TG GAVCWOMTNG OvTidpaoNg, HECH® TNG OVOCTOANG 1

anevepyomoinong twv ROS. T cvyvd, moAveaivores dpouvv:

» ¢ Guecotl devouenTtég POV TOV OAVCIOMTOV avTIOPAcEDY VIEPOEEIdMONG
TOV MoV, [E OTOTEAECUO VO TIG CTAUOTOVV, EVA 01 101G 01 TOAVPUIVOAES
petotpémovrol o€ otafepéc pileg (AyoTEPO dPOCTIKEC).

>  ©¢ MMMKEG evioels, kabmg deouebouy HETOAAN LETATTOONC, OTTMG O GidNPOg
Fe?*, HELOVOVTOG TO0 TOG0oTd NG ovtiopaong Fenton kot epmodiloviag v
o&eldmwon mov cvpPaivel omd Tig oA dpaoctikég OHe.

»  ©¢ oLV-avTIOEEWMTIKA, avayevwmdvtog Pacikés Prrapives, avaotéAAOVTAG TNV
o&ewdon ¢  Eavlivng, oAAd ko avéavovtag  Odpopa  EVOOYEVN
avTIOEEMTIKA, OT®MG 1 VLAEPOEEDIKN OIGHOVTACT), 1 VLREPOEEIDACT NG

yAoLTAOEIOVNG Kot 1 KATAAGO).

Ao ™V GAAN TAeVPd, OU®G, dEO0UEVOD OTL O1 1016C 01 TOAVPUIVOLEG LETATPETOVTOL
oe e ebBepec pileg, o€ AVENUEVEG GUYKEVIPMOOELS UTOPEL VO OTOKTIIGOVV Kol TTPO-
0&EWMTIKY WKOVOTNTA, KATL TOL PAvEPOVEL OTL 1] dpdiomn TOvg eival 00G0-eEUPTMOUEVT).
Katd ocvvénewn, mpénet va yivouv meportépm £peuveg, dote va deryBel | amontodpev
d0c0A0YioL TOAVPAVOADY 7OV Ypeldletal o opyavicpdg kot n omoio Bo wpokaAet
TEPIOGOTEPO AVTIOEEWMTIKN TTOPd TPO-0EEWWTIKY dpactnpoTTa Kot Bo kabictaton
evepyeTikn yw tov opyavioud (Bouayed&Bohn, 2010; Mennenetal., 2005; Tsao,
2010).

37

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 19:01:41 EEST - 3.135.194.106



1. Cichorium Ssp

Ewéva 11: Xopoktnpiotiknewkova tov avovg tov Cichorium ssp.

To Cichorium givor éva yévog @uT®OV TG QUANG TOV TIKPUAIB®V TOL OVIKEL GTNV
owoyéveln Tov nMocmopwv. To yévog mepthapPavel 000 kKaAlepyodueva €idn mov
elval Kowmg YvmoTd mg Kiy®dplo 1 EAKa, kabmg kot d1dpopa dypla £10m.

1.1.  Cichorium Intybus

To mo xowo krydpro eivor o Cichorium Intybus, mov givar éva Oapvmddeg ToAVETEC
Botavo pe pumie (| mo omavia, Asvkd 1 pol) AovAovdta. Eivar éva Aayovikd mov
KaAMepyeitan o€ HECOYELOKEG YDPES 0TS 1| EALGS kaBdG Kol e0Kpateg TEPLOYES TNG
Evpaciog kor g Bopewag Apepucng(Sinkovi et al., 2015).Eivotl éva EuAmdeg @uTo
oL €)XEL TOAAL OQPEAN Yol TNV VYEIN, OO AVTIUKPOPLOKES, AVILPAEYUOVDOELS, OVTL-
UETOAAAEIOYOVES,  OVTL-KOPKIVOYOVEG,  OVTI-TOEIKEC,  OVII-DTEPYAVKOLUIKES KoL
OVTIPEVLLOTOYEVELS 1010TNTEG.

To Chicory mapovcidlel evolaPépov KLpiwG Yoo TNV TEPLEKTIKOTNTA TOL GE
QLTOYNKG Tpoiovta Ommwg @awvoikd oféa(lnnocenti et al., 2005; Papetti et al.,
2006), eAaPovoeldr], Kovpapivy, KIVWOU®UIKO, Kvoikd o0& kat avBokvovives. Avtég
0l TOAVQPOIVOLEG £€XOVV GNUOVTIKES AVTIOEEWMTIKES 1010TNTECEVD &YEl Ppebel Ot
pvOuilovv t dpdon opopévav evidpmv, 0nwg Twv eviouwmv arnotoéivoong edong 11
Kot tov egaptopevov amd ™ GSH avtioéedotikoveviopmy. Alarictocav eniong ot
T0 €KYOAIGHO QUAA®OV KiY®pIlov €ival pio KOAN TNy QOIVOAMK®OV EVOGEMY OV £YOVV
KOA avaymykn woyd kot ovotnta déopevong piov DPPH(Innocenti et al., 2005;
Papetti et al., 2006).
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1.2. Cichorium Endivia

To Cichorium Endivia 1 oAMdg  avtidt givat HLOVOETEC QUTO TG OIKOYEVELNG
TOV GLVOETOV, CLYYEVIKO LE TO PadiKL Kot VO YELOTIKOTATO Aoyaviko. Yapyovv 600
Baoikég mokihieg:

1. 1o oyovpd - endive (Cichorium endivia var. crispa) mov &ival oyovpég
TOIKIMEG PUALDIOVG PLTOV

2. ta mhotoguAla - escarole  (Cichorum endivia var. latifolium) mov &ivan
EMIMEDEC MOTKIAIEG PLAADOOVG PVTOV.

Ewéva 12: O1 800 Baoikég mowkihieg Tov Cichorium Endivia, 6g&1d to escarole (Cichorum
endivia var. latifolium) ko apiotepd to endive (Cichorium endivia var. crispa).

Kot tov 0vo mowiiov ta AL Exovv mikpn yedon, ivor Alyo mo moyld omd o

@OAAO TOV HOPOLALOD, Ta omoia givon emiong otevd cuvdedepéva. Ta avon tovg eival

AEVKODV KOl UTAE YPDOUOTOG TTOV CTEKOVTOL TOAD TAV® ot TO PLAAMDIES PUAAMLLOL KO

éyovv eniong maccolmdn piCe. To Endiva givan éva yaunid avortvecouevo, piKkpd
QULTO KOl Ol TEPICCOTEPES TOKIAIEG PTAVOLV
o€ LYOo¢ HoALG 15-25.4 cm.

KoaAlepyeitar cav popovt, og cepéc, evpeieg
oepéc N umaropate. Omog kot dAla yopta,
ol Ko owtd, yebovror KoAvtEpA  OTOV
peyokdvouv  ypnyopa.  Xprmowomoteiton
oXe0OV AMOKAEIGTIKO OUO GE GOANTEC. XTO
eoTITOplL  Ypnoomoteitor  cvuyvd  ®¢
yopvitovpa YOp® and GoAdTa.

Ewéva 13: To Endiva eivor éva younio
OVOTTUGGOEVO LKPO GUTO Ko KOAAlEpyeiTat
ooV UHOPOVAL, ©€ OelPéc, gvpeleg oepéc M
UTOADULOTO, .
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https://el.wikipedia.org/w/index.php?title=%CE%9C%CE%BF%CE%BD%CE%BF%CE%B5%CF%84%CE%AD%CF%82_%CF%86%CF%85%CF%84%CF%8C&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%84%CF%8C
https://el.wikipedia.org/w/index.php?title=%CE%A3%CF%8D%CE%BD%CE%B8%CE%B5%CF%84%CE%B1_(%CF%86%CF%85%CF%84%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1)&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%A1%CE%B1%CE%B4%CE%AF%CE%BA%CE%B9&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%86%CE%BD%CE%B8%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%A1%CE%AF%CE%B6%CE%B1_(%CE%B2%CE%BF%CF%84%CE%B1%CE%BD%CE%B9%CE%BA%CE%AE)

Y 01dpopeg pehéteg PpEOnNKav 1o LPES AVTIOEEOMTIKES OLOTNTEG GTO TOAVPALVOAKO
KAdopo tov Cichorium Endiva (Chelikani, Fita, & Loewen, 2004). And ovtég Tig
ueléteg €xer eavel o1t to C. Endivia givar miodota anyn onuoviikov Broloyikdg
OpACTIKOV  QAAPOVOEO®Y, QAUIVOMK®OV 0EEMV, TPITEPTEVIOV KOl GTEPOEOMV.
Aviyvedbnkav eniong 600 TOTOL TPITEPTEVIMV, TO OAEAVOAKO 0ED KOl TO OVPGOAKS
o&0 oe vynAy mocdétto. H mopovcio PoAoyikde OpoacTIK@V OELTEPOYEVMV
petofoAtdv OT®MG Ol TOviveg, Ol OTEPOAEG KOl T TEPTMEVIL GULUPAAAOVLY O©1TN
eoppokevtiky ol tov  @utov (Sofowara, A., 1993). H moapovcia dwitepa
tepmevoelddv oto C. Endivia éxel avagepbei 611 mapovoldlel apketéc BroAoyikés Kot
QOPUOKOAOYIKEG  1WO10TNTEC  OM®MG  OVTIOEEWOMTIKY,  AVILPAEYHOVMON, Kol
nroatonpootatevtiky (Liu, Hartley, & Liu, 1998) .

2. Cichorium spinosum

Ewéva 14: Xapaktnpiotikn eikova tov eutod Tov Cichorium spinosum.

To Cichorium Spinosum (padikt g 0dhoocoag N oTouvaykadl ) ovikelr otnv
owoyévelr ASTERACEAE (COMPOSITAE), ivat éva dyptlo Bpdoio mpdcivo guto
Kol lval GVYYEVIKO €100¢ e TO KOO TIKPOPASIKO, [E TOPOUO10 GvOoc. Alapépel GTO
o011 mpotipd Ppoayddels Ko mapabardooieg Bécelg kot mepBAALeETaL amd £vo TLKVO
aykofmtd mAEYHO, Yo ovtd kKot emotnpovikd ovopdletor Kympro 1o aykabwtd
(Cichorium spinosum). TIpokettat yioo T0 SNUOPIMEGTEPO AVTOPVEG Gyplo YOPTO TOL
vnowov g Kpnitng mov amovtdrol ond to yrovicpéva ducfato HEPT TOV OPEVAV
OYKOV €mG KOl TIG OMOKPMUVES OKPOYWIAEG TOV, TEPOYEG mov mepopilovv v
npocPacotnTa kol tov dféciuo ypovo cvykopdng tov. H ovopocio tov (to
aykdOL g otduvag) opeiletor 6to aykdOl mov to mEPPAALEL KO AO TN XPNOT| TOV
elye avtd 610 GTOMO NG CTAUVAS LE TO VEPO TO TAAMATEPA XPOVID, KVPIMG Yo Vo
TPOGTATEVOVV TO VEPO GTIG GTAUVEG OO TOL EVIOLOL.
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Ewova 15: To Cichorium spinosum avontdcoeTe G EVOLOTHHOTO OTMG AVTA TNG
eOVag pe 0dAacoo Kot TopdAl, TETPMOELS TAUYIES KOl AULUMOELS BECELG.

To ocvvavtape cuvnBmg 6 evaNTNHATO OTOS TOPAALN, TETPOIES TAAYIEG KOl YEVIKA
appmoelg Béoeic. H yemypoapwkn tov e&dnimon meplopiletor kupiwg omnv EAAGda. To
OTOUVAYKAOL ekTidTor Yoo TNV VYNAN dtpoeiky] tov afio kot ypnoomoteiton
ouvnBmg wg Pactkd GuoTATIKO TNG AeYOUEVNG HeGOYEWKNG OaTpognc. Eival yvootd
®¢ TPoPN aAAE Kol ¢ BOTavVo omd TV apyadTnTo Kol ftav mavto po alolnisun
TPOOPN TNV omoia Afyot lyav TNV SLVATOTNTO VO TOKTHCOLV KOO®DG 1) GLYKOMON TOV
Nrav Kot givor pio ToAD nimTOVN KOVPOAGTIKY] KOl TOAAEG POPES EMKIVOLVT dadtKaGiaL.
Q¢ x6pt0 TPpO®YETAL OAOKANPO, OUO OC GOAdTO 1) BPAcTO OAOKANPO TO QULTO POV
dymprotel amd to oKANPO HEPOg mTov cuvnBmg to TEPPdrel. Oewpeitan BepamenTikd
EVOD TO VEPO TOL OMOUEVEL HETA TO Bpdoipo mivetol kot goaivetar va gival H100pNTIKO
Kol Vo LELOVEL Ta emimeda YAVKOINC. Emmpdcbeta pepicéc amd Tig 1010tn1eg TOU £ivar
o1 e€Ng: YoAaywYO — VILAKTIKO, AVTIOEEWDMTIKO, TOVOTIKO — YOVELTIKO, OVTIPEVLOTIKO.

H ynuikf odvBeon tov C. Spinosum kot 1 mEPLEKTIKOTNTA TOV QUAA®V TOL GE
Bloloyikd evepyll GLOTOTIKG TPOTOTOWOVVIONL ONUOVIIKG KOTE Tr OdpKeW TNG
avantuéne tov eutov. Ot Pokkaew etal.,(Pokkaew et al., 2013) aviépepov onuavtikn
SLOKOLLOVOT) TOV PUIVOAMKOV evidoemv Tov Arachis hypogaea L. katd tn didpkewa g
QLTIKNG PACNG TOV PLTOV.

Meléteg €0ei&av avénon ¢ avIoEEDMTIKNAG OpacTnpotTToc o610 30 GTAd10
avATTUENG KATL TOL POIVETOL VO GLUVOEETOL EVIOVOL LE TNV OVENUEVT] TEPIEKTIKOTNTA
o€ PlodpacTiKéG EVOGELS, 0TS TO 0oKOPPIKO 05D, To PUIVOAKE 0EEN Kot TIG OAIKECS
QOWOMKEG EVAOELS, EVA T TEPLEKTIKOTNTO GE TOKOQPEPOAES OaiveTtar v Unv
ovoyeTileTon onuavtikd pe v avto&EdOTikeg 1W10tnTeg Tov OA®v C. Spinosum
(S. A. Petropoulos et al., 2018). Emutpoofétmg, og dhheg peréteg dmov mapotnpnOnke
peimon g avto&edmTIKNG dpaAsTNPOTNTOS KATO T SIPKELN TNG KOAALEPYNTIKNG
nePLOOOV, M UEIMON OVTH GLCYETIOTNKE HE Tn YOUNAOTEPY TEPIEKTIKOTNTO OF
TOKOPEPOLEG KOl GALEG PLOdPACTIKES EVAOGELS, OTMMOC TO (OVOAMKE 0&En Kot To
oraPovoedn. (S. Petropoulos et al., 2017).
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3. Sonchus Asper

Ewoéva 16: Xapoktnpiotikn ewova tov dvBovg tov Sonchus asper.

O otéheyog tov Sonchus eivor évo gupémg S100£d0UEVO QUTO GTN QLAY TOV
TIKPOMO®V OV OVAKEL OTNV OKOoyEvew NG poapyopitac. Eivar emoto 1 detég
xoptapt mov umopel vo etdoet uéypt kar 200 cm vyog. To Sonchus Asper tpoépyeton
and v Evponn kot avanticcetan oe dypla Kot agbova avoiktd medio, Kupiowg o€
yopapio ko og epnuiég oto Iaxwotav(M. R. Khan, Badar, & Siddiquah, 2011)(R. A.
Khan, Khan, Sahreen, & Shah, 2012).To @uté owtd €xel aykobwtd @OAAQ, umie-
TPAGIVA, OTAG, AOYYOEWN, UE KLUOTIOTA KOl HEPIKEG (POPEC Aopmdn mepldmpia,
KaAvppéva, pe aykadio toco ota mepfdpla 660 Kol KAT®, OTWG EMIoNG Kot Kitpva
AovAovown mov potdlovv pe awtd g mkpaAidas. H Pdon tov pvAAov mepifdriet To
otédexoq. Ta eOAA Kot 01 picyOl EKTEUTOVY EVa YOAAKTMOOES GamovvL dtav KOPETaL.
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4. YKOTOG
O okomdg TG mOPOVCAS €pyaciag NTov 1M UeAETN Ko ektiunon (e T ypniom
HOPK®V HeBOd®V) NG avTIOEEWMTIKNG Kol ¥NUEIOTPOCTATEVTIKNG dpAong Kabmdg
KOl TNG OVOY®YIKNG OVVOUNG TOAVQUIVOMK®OV EKYLAMOUATOV AYplov Bpodoiumy
eutav/yoptov Cichorium Endivia, Cichorium Intybus, Cichorium Spinosum xau
Sonchus Asper.

370 TPMTO HEPOG TNG MEAETNG, apyka TpaypotormomOnke n uébodoc Folin—Ciocalteu
Yy TNV avAALGT] TOL GUVOAKOD PUIVOAIKOD TEPLEYOUEVOD TOV EKYVAGUATOV. XTN
CUVEXELDL Y10 TOV TPOGOIOPIGHO TNG OVTIOEEIOMTIKNG OpAcNG YpNoLomomdnkay ot
1400801 e£0vdeTépmonc Tov oTadepdv ynuikdv pridv DPPHe, ABTS™ «at ¢ pilag
vepo&etdiov (02 ¢), amd TG TOAVPOUIVOAMKEG EVIDCELS TOV PLTIKAOV EKYVMGUATOV, Kot
téhoc 1 pébodoc avaywync tov Fe*? (Reducing Power Assay).

210 0e0TEPO WEPOG €EETAGTNKE 1M OVTIUETOAAAELYOVOC dpAoT TOV EKYLAICUATOV
évavtt Prafav oto DNA, ot omoieg mpoxkarlovvtar amd erevbepeg piles. [a 10 oxomod
avtd amopovodnke kot ypnowomomdnke  mAaocudwkd DNA oto omoio Kot
noapatnPNOnNKe M AvACTOAN NG TPOKANONG MHOVOKA®VOV Opavoudtov — mov
wpokarovvion omd pileg mepo&viiov (ROO).

2NV GLVEYEWN, OTO QPULTIKO EKYVLAICUO TTOV TOPOVGINGE TNV 1oYLPOTEPT KOVOTNTO
€E0VOETEPMONG TV POV KoL TN LEYOADTEPT OVOYMYIKT OPAGT], TPUYLATOTOWONKE 1
HEAETN TNG EMIOPOUONG TOV GTNV 0EED0AVAYWOYIKY] KOTACTAOT HVOPANCTOV ETUHOV.
XPNOWOTOOVTOS  KUTTAPOUETPIO.  PONG KOl (PACUATOQMOTOUETPIKEG  UeBOOOLG
TPocdlopicape OeikTeg 0EEWOMTIKOV GTPES Yo VO, EEETAICOVIE EAV TO QLTIKO OVTO
EKYOMGO TOPOVGIALEL AVTIOEEWMTIKN OPACT OTA KVTTAPO TWV HVOPAACTOV.
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YAIKA KAI MEOOAOI

1. IIANpo@OopPLEG YA TA EKYVALOHATA ESWEIUWV XOPTWV

Eéetdomkav 4 exyoliopoto €3Oy ¥OpTtOvV  amd TO  €PYACTNPLO
dapuakoyvooiog ko Xnueiag Gvoikav [poidviov, e PapuakeuTikng XyoAng Tov
[Movemomuiov AOnvav. Ta ekyvAicpata dyplov BpOCILOY GUTOV/YOPTOV NTAV TOV
evtav Cichorium Endivis, Cichorium Intybus, Cichorium Spinosum xa: Sonchus
Asper. TMopoxdto mapotifetor €vag mivakag pe TANPOQOPIES YO TO TOPATAVE®
eKyLAMaopaTa.

Mivaxkag 1: ITAnpogopieg yuu ta 4 exyvAopato edmdpwv xoptwv  Cichorium spp.
Cichorium Endivis (AREM),Cichorium Intybus (KAEM), Cichorium Spinosum (CSEM) kou
Sonchus Asper (SOC_1)6nmg pog otdhdnkav and to gpyoaotipo Papuakoyvooiog kot
Xnueioag Gvowov [poidviov, g Cappoakevtiknig ZyoAng tov Iavemotuiov Abnvov.

Cichorium Endivia

Cichirium Intybus

Ta vdatikd exyvriopoto (apeynpata) Tov TpoRABay omd 10 PPacpd TOV E3MIUOV
xoptov, emefepydonKay  PECHO oG OAANAovyiog  EWOIKELUEVOV  PNTIVOV
TPOGPOPNONG (ovokevég/oThAES OTTLOVIGLOV IOV TEPLEYOLV ptypo
OVTOAVTOAAOKTIKAOV PNTVAV E€0IKNG GVVOECNG) HE OKOMO TNV KOTOKPATNGCT TOV
nepleyopévav  moiveavolmv. 'Etol dnuovpynnke éva exyviopa mAoVol0 GE
TOAVPAIVOAES, £TOLUO Y10l AVAAVOT).
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2. M£00d8og¢ Folin-Ciocalteu reagent (FCR)

2.1. Ap)n ™G nedddov

H avdivon tov cuvolikod moAveawvolikov mepieyopévov Paciletar ot pébodo
Folin-Ciocalteu.To avtidpaoctipio @awvoing Folin—Ciocalteu (FC) eivon éva piypo
PMGPOPOUOAVPIAVIKOD KOl POGPOVIKOD AANTOG TOV YPNGYLOTOIEITAL Y10, T in Vitro
YPOUATOUETPIKT SOKIUAGTIO PAIVOAK®V KOl TOAVQPUIVOMK®DV OVTIOEEIOWTIKMV.

To avtwpaoctpro eovoAng Folin & Ciocalteu dev mepiéyet atvoin, avtibeta, to
avTopaotPlo Ba avTdpacel He PAIVOAEG Kol LN QOIVOMKESG OVOYMYIKES OVGIES Yo
VO, GYNUATIGOVV YPOUOYOVO TOV UTOPOVV VO, aviyvVELOOVV POGLATOPMTOUETPIKA.

H avdivon F-C Boacileton otn petopopd NAEKTPOVIOV GE OAKOAIKO HEGO A0 TIC

(POIVOAIKES

EVOOES 6€ (QPOGPOHOALPBOWKG O0&var ovumloka mov kabopilovton

(QOGLATOPMOTOUETPIKE Tepimov ota 765 nM. To umie ypopo@dpo mov oymuoatileron
amoteleiton omd AAATO POGPEOROAPPALIKOD / POSEOPOHOAVPIaVIOL Kol 1] HEYLOTN
amoppdenomn e£apTdtal amd T GLYKEVIPWOGT] TWV POIVOAIKAOV EVHOGEMV.

To yoAlkd 0&D ypnoyomoteiton ®¢ TPATLTN EVAOOT AvaPOPES Kol TO, ATOTEAEGIATO
ekppalovtarl ¢ 1odbvapa yaraktikon o&fog (mg/ml).

2.2. Mepapatikn Stadikacia

Apywa oivovue 259 Na,CO; oe 10ml H,O. X ouvvéyewn mpocbétovpe to
OVTIOPOCTIPL0 GOUP®VOL [LE TOV TOPOKAT® TIVoKoL:

Mivaxag 2:H d10d0y1kn 6elpd TpocHnKng Kot 01 TOGOTNTEG TOV OVTIOPASTIPIOV
(Mé0Bodog Folin—Ciocalteu reagent (FCR).

H,O 1000 ul 1100 pl 1200 pl

Folin 100 pl - 100 pl

Agiypa 20 pl 20 pl -
En®acn 3 min

Na,CO3; 280 ul 280 pl 280 pl

H,O 600 ul 600 pl 600 pl
En®acn 45min
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3. Extipnon t™¢ avToiEldwTIKNG IKAVOTNTAG HEOW
aAAnAenidpaonc pe T pi{a DPPHe

3.1. Ap)1n ™™g pedodov

H péBodog mapovsidomnke to 1995 amd tovg Brand-Williams et al. Avnketl otig
eVPEMG YPNOUOTO0VHEVES HEBOSOVG Yo TNV EKTIUNGCT OVTIOEEWOWTIKNG IKOVOTNTOG
ovtikov  detypdtov  (Brand-Williams, Cuvelier, & Berset, 1995). H pébodog
YPNOOTOLEITOL Y10 TNV EKTIUNGN NG AVTIOEEWOMTIKNG KavOTNTOS, Bocilopevn otV
KavOTNTA OAANAETIOPOONG TV OVTIOEEWOTIK®OV popiov pe v otabepn alwtovyo
piCa 1,1  dwpoawvor-2mikpvAvdpalvio (DPPH). H pila DPPHe pmopei va
adpavorombei, eite péow mpocoHnkng evdg niextpoviov (single electron transfer,
SET) eite péow mpocOnkng evog atdpov vopoydvov (hydrogen atom transfer, HAT)
(Prior, Wu, & Schaich, 2005). H 1,1 dipawvvi-2-mikpvAivdpalviio (DPPHe) givar pia
otafepn pila, pépel pop ypopa Kot oamoppo@d oo 5S17nm. Otav mpootebei Lo ovsia
ue avtoéedotikn dpdon t0te M pila 1,1 dwpawvvr-2-mikpvivdpaldio (DPPHe)
avlyetor kot petatpénetor o€ 1,1-drpavol-2-mikpvivdpalivny (DPPH:H), 6mwg
eaivetal mopokdto (Ewova 17). H avayoyn g pilag €xel oav omotéleopo, v
HETOPOAT TOVL YPOUATOG TOL SAVUATOC, amd HoP og Kitpvo, petaforr), mov sivat
avVOAOYN TNG CLYKEVTPMOONS TNG OVTIOEEWMTIKNG 0LGIG Kol TV avTioToyn Heimon
NG OTTIKNG amoppoenong ota S17nm. H petafoin g amoppdenong npocotopiletan
QPOTOUETPIKA.

Ewova 17: H piCa 1,1 dwparvvr-2-mikpvAivdpaldio (DPPHe) avayeton o
1,1-519pavur-2-tikpovivdpalivn (DPPH:H).
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3.2. IMepapatikn Swadikacia
Apywd mpoegtodleton to ddAvpo DPPHe v nuépa tov mepdportog ko

KOAOTTTETOL e ahovpvoyapto yati eival potogvaicOnto (100 uM pifag DPPHe) kot
akolovbel M mpoeToosioo TOV SWAVUATOV TV eEETalOUEVOV EKYVAMOUAT®OV OF
dpopeg ovykevipwoelg (my. 5, 10, 25, 50, 100 ug/ml). O cvvolkdg 6YKOG NG
avtidpaong eivar 1000 pl. Tpdta mwpootibevion ta dwwAvpata g e&etaldpevng
ovciog, petd n pebavoin kot téhog to dtdlvpa ™ piCag (100 uM piCag DPPHe) pe
otafepd ypnyopo pvbud, Ommg @aivetor otov mopokatom wivoke (IMivaxag 1).
AxolovBel avadevon Kol EXMOCT TOV OEYUATOV 6T0 oKOTAdL Yoo 20 min, og
Oeppokpacio dopotiov. Metd v endoomn akolovbdel uétpnon g amoppdenong oTa
517nm. H gpoopatoemtopétpnon £ywve pe ovokevn Hitachi U-1500 og mhaotikég
Koyeridec tov Iml O pundevioudg 0LV PACHUTOPOTOUETPOV Yiveton pe 1 mL
puebavoing (tverd). Ta oelypato mov mepieiyov povo pebavorn ko DPPH
armotelovoav Tovg Oetikovg pdptupec. Emedn vmapyer mbovotmra n 0 1
eEetaldpevn ovoia va amoppo@d ota 517nm, petpdrtor kKot 1 amoppdenon e Kabe
eetalouevng ovykévipmong oe pebavorn (Iivakag 2). Ola ta deiypata e&etalovron
€1G TPIMAOVV, HE TOVAYIOTOV OVO TEPANATO Yo TO KAOE PLTIKO EKYOMOUO EVD TO
owhvpa g piCag DPPHe oe pebBavoin ypnowomoleitoar cov Ostypo €AEyYOL
(control).

Mivaxag 3: H dwdoykn cepd TpocHNKNS Kot 01 TOGOTNTEG TV AVTIOPAGTNPIWV.

Tveré Control C1 C2 (OX] C4 C5
| Exyohopae - - 50ul  50ul  50ul  50ul  50ml
MeOavorn  950ul  950ul  900ul  900pl  900ul  900pl  900ul
DPPH’ - 50ul 50ul 50ul 50ul 50ul 50ul
V 1el Iml iml iml iml iml iml iml

Iivaxag 4: 'Eleyyog anoppdenong g kébe eEetaldpevng cuyKEVTPMOONG GE

peBavorn.
‘ Tvgré Control  C1 C2 C3 C4 C5
Exydlopo - - 50ul 50ul 50ul 50ul 50pl

MsOavorny  950ul  900pl  950ul  950ul  950ul  950ul  950pl

V teh 1ml 1ml 1ml 1ml Iml Iml Iml
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3.3. YTOAOYLOMOG TNG AVTLOEELS WTIKNG LIKAVOTNTAG-ZTATIGTIKT)
avaivon
Mo v otatoTiKy avaAvon TOV OTOTEAEGUATOV VTOAOYIGTNKE 1| LECT) TN

KOL 1) TUTTIKN aOKAIGT] TOV T®V NG amoppdenong yo kébe deiypa ota 5S17nm. H
avTo&eOTIK) wavotnta kdbe egeTaldpuevng ovciog VTOAOYIoTNKE WG TO TOCOGTO
avaoToAng g opdaong g pilag DPPH kv ekgppdommke ocav 10 TOGOGTO

€E0VOETEPMONG AVTNG GOUP®VA LLE TOV TOTO:
% eEovdetépmon g pilag DPPH = [ (A0 -A8)/A0] x 100
omov:
A0: Méon T g OTTTIKNG amoppOPNGNG TOL OELYHOTOG EAEYYOV.
Ad: Méon Ty TG OTTIKNG 0moppOPNONG TOV OEIYUATOS (PUTIKO EKYOMOLLL).

[Ma va Tpocd1optoTel av LINPYAY CTATICTIKO GNLUOVTIKE S10POPES LETAED TV
pécwv tiumv ypnoyworomonke n pébodog one-way ANOVA oe cuvdvacud pe to
1ot Tov Dunnett (o1 vmoloyiopol €ywvoav pe 1o mpoypappa SPSS 18.0). Emiong,
exTiunOnke otatioTikd n cvoyétion peTadd g eovdetépmong g piloc tov DPPH
mov mpokaAovoay o1 eEeTalOUEVEG OLOIEG KOl TNG OCLYKEVIPMONG TOVS WE TOV

TPOGOIOPIGHO TOV GLVTEAECTN GLOYETIONG T KOTd Spearman.

EmnAéov, mpocdlopiotnke to IC50, omiodn 1M ovykévipwon ToOV
eCetaldpevov ovolmv oty omoia Tpokaiovoav peimon tov pilov tov DPPH katd
50%, amd TI5 Ypapwésg mopactdoelc T petafoins g % efovdetépwong oe
OLUVAPTNON UE TIG GVYKEVIPADGELS TOV EKYLAICUATOV. OG0 HiKkpOTEPN EIVOIL 1) TIUT TOV

IC50 1600 16yVpdTEPN Elval 1) AVTIOEEIOWTIKY OPAGT] TOV EKYVAIGLOTOG.

4. Extiugmon TG aVTOEEBWTIKNG KAVOTNTAG MHECW
aAAnAemtidpaonc pe T pil{a ABTSe+

4.1. Apxn ™G pnebddov
H pédodog extipmong g avtioéedmtikig kavomrtag ABTS™ avamtoydnke amd tovg
Miller ko Rice-Evans (Rice-Evans, Miller, & Paganga, 1996), ka1 Pacileton og pio
avTiOpaoT] OTOYPOUOTIGHLOV. XPNGYOTOIEITOL Y10 TNV EKTIUNON TNG AVTIOEEIOMTIKNG
wKovotrag, Pactlopevn oV KovOTNTe AAANAETIOPOACTG AVTIOEEIMTIKMV HLOPImV e
mv otafepn pilo ABTS™. To ABTS, [2,2"-Azino-bis-(3-ethyl-benzthiazoline-
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sulphonic acid)], mapovcio vrepo&ewdiov tov vépoyovov (H202) kot péow g
dpdiong tov eviopov mepolewddon (HRP), oEeddverar kot dnpuovpyeitor 1 Spactiky
pita ABTS™ (katiov) (Ewoéva 18). H cuykekpuévn pilo £xel KLOVOTPAGIVO YpDLLOL
Kot omoppoPd ota 730 nm. o v extipnon g avtio e mTIKNG dpAoNg Lo 0VGTog
wpEmel apyka va. wponynbel o oymuotiopds g pilog Ko oty GuvEXEl va
akoAovOnoer M mpocsOnkn g eEetalduevng ovciog @ote va  amogevybel 1
OAANAETIOpOON TOV OVTIOEEWDOTIKOV TAPOYOVI®V LE TOVG 0EEOWTIKOVS TOPAYOVTES
7OV XPNOOTOI0VVTOL Yio TV 0&eidwon tov ABTS.

Otov 610 S1Avpo TpocTedel pio ovosia pe avioedmtikn dpdon tote N pilo ABTS™,
avayeton gite péocw mpooOnkng evog niextpoviov (single electron transfer, SET) eite
péow mpooOnkng evog atopov vopoyoévov (hydrogen atom transfer, HAT), e
OMOTELECUO.  TOV  OMOYPOUATICHO TOL  OloAvpatoc o€ Pabud  aviroyo g
OLYKEVTPMOONG TOL  OVTIOEEWMTIKOD KOl GULVEREWL TNV HEI®ON NG OMTIKNG
amoppoenong ota. 730 nm (Ewova 19) (Miller, Brzezinska-Slebodzinska, & Madsen,
1993; Prior et al., 2005; Re et al., 1999).

Ewova 18: H o&eidwon tov ABTS og dpactikn pilo.

Ewévo 19: H oAnienidpaon tov aviiofedmtikod pe mv pila ABTS™.
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4.2. Iepapatikn Stadikacia

Apywcd mpoetopdlovror Ta S1oAdHOTO Kot 0KOAOLOEL 1] ETOYOGIN TOV APUIDCEDV
TV e£eTalONEVOV EKYLMGUATOV G d1dpopec cuykevipmoelg (my. 5, 10, 25, 50,100

pg/ml).

Awddhopo ABTS (ImM): Ta tedikr ovykévipoon ABTS 1 mM og 1edikd dyko
avtiopaong 1 mL (500 pl) etudyvoope o6dAvpa 2 mM. T'w 10 mL SwwAdpartog
Cuyilovpe 10.97 mg ABTS kot to dtodvovpe og H20.

Awgiopo H202 (30 pM): T telkn| ovykévipoon H202 30 uM oe tehikd dyko
avtiopaong 1 mL (50 pul) etidyvoovpe ddAvpa 600 uM. Anod to stock ddAvpua H202
30% 8,8 M apawwvovpe pe H202 , dote va ptia&ovpe to ddAvpa tov 600 uM.

Awgiopo HRP (6 pM): Awodvovpe Img tov evlbpov oe 10ml amocteipopévo vepod.
> ovvéyela kavovue o apaioon 1/10 kot pnolomotovpe avtd 0 d1dALLO Yo

™V avTiopoon.

Ola ta Topamave S10ADIATe TPOETOUALOVTOL TNV NUEP TOV TEPAUATOC Kol
KOAVTTTOVTOL e 0AOVUIVOYaPTO Yol etvon potogvaicOnta. EmmAéov dtutnpodvrorl oe
mhyo katd TV OdpKeln Tov TEWPAUATOS. O GLVOAIKOG OYKOG TG avTiopaong ivan
1050ul ota omoia mpootiBevtal kotd cepd to dShvpo ABTS, to vrepoleidio tov
vopoydvov (H202) ko to évlopo mepolerddon (HRP). Ta dioddpata avadevovtor Kot
enmdlovtolr 6to0 okotddl oe Beppokpacio dwpatiov ywoo 45 min. v cGuvEEw
aKoAovOel | TpocHNK™ Tov ekyLAiIcHOTOG o8 d1dPopec cuyKevTpwoels (my. 5, 10, 25,

50,100 pg/ml) ovppwva pe tov mapakdto mivoko (ITivakag 5).

Oha ta detypata eEgtdlovtal €1 TPAOVV, Ie TOVAGYIGTOV dVO TEPALLATA Y10
KGBe @utiKd ekyOMopO evd TO ddAvpe TV mapardve aviwpooctnpiov (ABTS,
H202, HRP) ypnowonoteiton cav detypa ehéyyov (control). Metd v endoon Kot
™MV TPOcONKN TV ekyLAICHATOV  okolovBel avddevon Kot péTpmomn NG
amoppoéenong ota 730 nm. Emedn) vmdpyer mbavoétta 1 eEetalopevn ovcia va
amoppod oto. 730 nm, petpdror m  amoppoenom G Kabe eEetaldpevng

oLYKEVTPWONG 6€ HeBavorn ywpic v mapovacia tov evibpov (TTivaxag 6).
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IMivaxag 5: H dadoyikn oepd TpocHnkne kot TocoTTEG TV ovTIOpacTNpioy.

‘ C4 C5
H,0 450 uL 400 pL 400 pL 400 pL 400 pL 400ul 400pl
ABTS 500 uL 500 uL 500 pL 500 uL 500 pL 500l 500ul
H;0; 50ulL S50pL  S50pL  S50uL 50 puL 50pl 50pl
HRP - 50uL  50pL  SO0uL  S0pL  50ml 50ml
V teh 1mL 1mL 1mL 1mL ImL ImL ImL

Endacn 45 min
Tvero Control C1l C3 C4 C5
Exyvhopo - - 50ul 50ul 50ul 50ul 50pl
V Tl 1050l 1050pl  1050pl 1050l 1050pl  1050pnl 1050l

IMivaxkag 6: "EAeyyog amoppdenon g kKabe e£etalduevng cuykEvipwong o€

puebovoin.

Institutional Repository - Library & Information Centre - University of Thessaly
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H,O 450 uL 450 uL 450 uL 450 pL 450 pL 450 pL
ABTS 500 pL 500 uL 500 uL 500 uL 500 uL 500 pL
H,0; 50 L 50 uL 50 uL 50 uL 50 uL 50 pL.
Exyvhopa = 50 uL 50 uL 50 uL 50 uL 50 pL.
V 1€l 1050p1 1050pl 1050pl 1050pl 1050pl 1050pl
51




4.3. YTOAOYLOUOG TNG AVTIOEELS WTIKTG LKAVOTITAG-ETATLOTIKY)
avaivon

IMa v otatioTik) avdAvon TOV OTOTEAEGUATOV VTOAOYIGTNKE 1 LEGT TIUN
KOL 1) TUTTIKN OOKAIGT] TOV TH®V NG amoppdenong ywo kébe deiypa ota 730nm. H
avToEEOTIKN Kavotnta kibe eEeTalOUeEVNG 0VGIOC VTTOAOYIGTNKE (OC TO TOGOGTO
avacToMc ™G dpdong g pilag ABTS™ kat ekQpAoTNKE GOV TO TOGOGTO

€EO0VOETEPMONG ALTNG GOUPMOVO, LLE TOV TUTO:
% eEovdetépowon g pilag ABTS+ = [(A0-Ad)/A0] x 100
omov:
A0: Méomn Ty g OTTIKNG amoppOP oG TOV OELYLLOTOG EAEYYOV.
Ad: Méon tiun ¢ OnTIKNG amoppOPNoNG ToL delyHatog (EKyOAMGU).

[Ma vo Tpocd1optoTel av LINPYAY CTATICTIKO GUOVTIKE S10pPOPES LETAED TV
pécwv tiumv ypnoyworomonke n pébodog one-way ANOVA oe cuvdvaocud pe to
16T 10V Dunnett (o1 vmoAoywspoi €ywvav pe 10 mpdypaupo SPSS 18.0). Emiong,
EKTIUNONKE GTOTIOTIKG 1| GVOYETION HeTald TG eEovdetépmong g pilag Tov ABTS™
mov mpokarovoav ol eEeTalOUEVEG OVOIEG KOl TNG OCLYKEVIPMONG TOVS HE TOV

TPOGOIOPIGHO TOV GUVTEAESTN GLOYETIONG I KATA Spearman.

EmnAéov, mpocdlopiotnke to IC50, omlodn 1M ovYKEVIpOON TOV
eEetalopevmy ovcIOV 0TV omoia Tpokatovoav peimon tamv pridv Tov ABTS™ katd
50%, amd T Ypapwég mopactdoels T petafoins g % efovdetépwong oe
OLUVAPTNON UE TIG GVYKEVIPAOGELS TV EKYVMopdTomv. Oco pikpodTtepn eival n T Tov

IC50 1660 16vpoTEPT £lvor 1 AVTIOEED®TIKY dPAOT TOL EKYVAGLOTOC.
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5. EKTi(pnon TG avTEESWTIKNG KAVOTNTAG TWV
EKYVALONATWOV ne T Hé6odoc mMpoodiloplopov
avaywywkn¢ suvaunc (REDUCING POWER)

5.1. Apyn ™ Me066ov

H avayoywn dovaun Sopdpov ovcidv mpocdopiletal cOUQmve pHe N
uébodo tov Yen& Duh (1994). H pébodoc avtny oyetiletar pe v kavotto
HETOQOPAC MAEKTPOVIOV HI0G ovciog Kot pUmopel vo amoTeAEoEl €Vl GNUOVTIKO
EPYOAELD Y1 TN HEAETN TNG OVTIOEEWMTIKNG Opdiong dapdpmv detypdtomv. Evaocelg pe
woyLup avoyoywkn ovvaun eivor 006teC MAeKTpovidv Kot UmopohV vo. ovayouvto
0EEOMUEVA LOPLO, TTOV TOPAYOVTOL KOTE TNV LIEPOEEIdMOT TV Mmdiwy. e avTh TN
dokiacio, To KITpvo ypOUO TOV VIO HEAETN OWAVUATOC OAAGCEL o O18pOopES
OTOYPDOGELS TOV TPAGIVOV KOl TOVUTAE, OVAAOYO LE TNV OVOY®YIKT dVvVaun g kébe
UEAETMUEVTG ovaioag. [Tapovsia avay@ytKon nepPaAiovTog
TPOKOAEITOUETATPOTTNTOV GVUTAOKOVFe+3/510npokvaviovyo kAo otnv aviyuévn
HOPOPN TOV GLONPOL (Fe+2).Ms TN UETPNON TOL GYNUATICHOD TOV KLOVOD YPDOLOTOG
(Pearl’s Prussian blue)oto 700 nm givat duvatd va TpocdlopioTel | GLYKEVIPMOGT TOV

ovtocFe+3.

Ovoieg pe avayoyikn 1ox0d aviidpovv HE TO  GLONPOKLOVIOVYO KAALO
(C6N6FeK3) (mov mepiéyet Fet+3) kot 10 avdyovv o€ avnypévo Glo1pOKLOVIOVYO
kAo (CON6FeK4) (mov mepiéyer Fet+2), 10 omoio otn ovvéyelin oavtidpd pe
YADPLOVYO GIdNPO KoL TO HETATPENEL OE £val cVUTAOKO TPLofevoig odnpov (Fe™).
Av10 10 TTPOidV OV SYNuatiCeTal £xel KLAVO YpdUa Kot poTopeTpeiton ot 700 nm.

Me avtd tov Tpdmo givar dSvvoTd VO TPOGOIOPICTEL KOl 1] CLYKEVTIPMOOT] TOV 1OVTOG

Fe+3.

Tidmpokuamoto . Xiopotp; — Ddpoxeviodo Xiopodpg  __, ooumAoko

wdho(Fe¥)  1puoflevc aidnpog wdho (Fe) ¥ Sofevry; cldnpoc TF’LU&&"‘;?C awbrpov
r

Ewéva 20: Zynuatiopog svpmidiov tpiadevoig odipov (Fe™) e koavod ypodpa mov

eotopetpeitar oto 700 nm.
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5.2. Tapaockev] ALKAVHAT®V
1) PuvOpmotiké dwdhvpa pe pocpopikd ko vatpro (Sodium Phosphate buffer)

0.2M, pH 6.6

Mo va etid&ovpe 10 ddivpa avtod, dtohvovpe 13,9g 5160Evovpmopopikol vatpiov
(sodium phosphate monobasic, NaH2P0O4) ce 500 ml amioviouévov vepod kot 26.825
go&vovpmoopikovdvatpiov(sodiumphosphatedibasicheptahydrate, Na2HPO4)  o¢
500 ml amovicpévov vepov.Xtn ovvéyeln mpocbétovpe 62,5 ml tov TPMOTOVL
dtddpatog kot 37,5 ml tov devtepov daddpatog oe 200 ml amovicpévov vepov. To

pH tov dtAvpatog puOuileton oo 6.6.
2) Zwonpokvaviovyo kairo (Potassiumferricyanide, CON6FeK3, 1% w/v)

Awvovpe 0,1 gCON6FeK3 oe 10 ml amovicuévov vepot. TvAlyovpe to dtdhvpa pe

alovuvoyapto kabmg elval pomtogvaicOnro.
3) Xhoprovyog Tpredeviic oidnpog (Ferricchloride, FeCl0,1 % w/v)

Awivovpe 0,01gFeCl,oe 10 ml oamioviouévov vepov. TvAiyovpe 1o SiGhvua pe

alovuvoyapto kabmg eival pmTogvaicnro.
4) Tpryhopoliko oo (Tricloroaceticacid, TCA, 10% w/v)

[IpocBétovpe 10 ml amd éva mokvd ddvpa TCA mepextidmtog 100% oe 90 ml

OTTIOVIGUEVOD VEPOD.

1.1.I1ewpopotiky Awodikocio

1. AwAvovpe to detypa pog oto pubuotio swdivpa (0,2 M, pH 6,6).

2. IIpocBétovpe 250ul omd 710 OdAvpo Tov  Oetypotog  poag oe 250

ulowdnpokvaviovyovkariovl%.
3. Enwdalovpe og vdotdrovtpo otovg 50°C yia 20 Aentd.
4. Kpvovovpe ta detypatd pog kot tpochétovpe 250 pITCA 10%.

5. ®vyokevtpope ot 3000 rpm yo 10 Aemtd.
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6. ZvAréyovpe to vepkeipevo (250 pl) ko TpocsHBétovpe 250 pl amovicpévov vepoh

kat 500 pl yAwpiovyov tpiobevoig o1dnpov0,1%.

7. Enoalovpe v 10 Aentd og Beppoxpacio dopatiov Kot potopetpovpue oto 700

nm.
O petpnoelg yivovtal €1¢ TpuTAovyv.

Emeidn vrapyet mbavota n e€etaldpevn ovsio vo aroppoed oto 700 nm, petpdton
n amoppoégnon g Kabe efetaldpevng ouyKEVIpOONG YopPIic TV Topovsio. Tov

o1ONPOKLOVIOVYOL KOAIOV.

Iivaxog 7: H dwdoyikn oepd mpochnkng kot mocdteg TV avtidpaotnpiov. (Mébodoc REDUCING POWER)

TudAo . Asiypa 2 Asiypa 3
(Blank) eAéyxou(Control)
eKXUAlopa - - 250yl 250ul 250ul
PuOuiotiko StaAvpa(0,2M,pH 6.6) 500 pl 250yl 250yl 250yl 250ul
216npoKuavioUxo KAALo - 250yl 250ul 250ul 250ul

Enwoaon otoug 50 °C yia 20 Aentd

TCA 250l 250l 250l 250l 250l

®duyokévtpnon ota 3000 rpm yia 10 Aemtd

dH,0 250l 250l 250l 250ul 250ul

XAwpLovxocg tpLoBevnig oidnpog 500 pl 500 ul 500 ul 500 pl 500 pl
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IMivaxkag 8: H dadoyikn oepd TpocHNKNE Kol ToGOTNTEG TV OVTIOPOCTNPIOV LTY

™ POPE YWPIC TNV TAPOoLGia TOL GLONPOoKLAVIOVYOL KaAiov. (MéBodoc REDUCING

POWER)
Asiypa 1 Asiypa 2 Asiypa 3
Asiypa 250ul 250ul 250ul
PuOuiotiko StaAvpa(0,2M,pH 6.6) 250ul 250ul 250ul
TCA 250pl 250pl 250

®duyokévrpnon ota 3000 rpm yia 10 Aenttd

dH,0 250l 250l 250pl

XAwpLouxog tpLoBevig oibnpog 50ul 50ul 50ul

5.3. YmolAoyiwopol
H avayoywr dbvoun vroroyiletar o¢ n cuykévipmon s ovsiog mov tpokaret 50%

(0.5AU) peiwon tng amoppOENONS GE GUYKPION UE TNV AToppOPNOT TOL OelyaTOC
gréyyov (control).
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6. Exktiumon ¢  avTOEBWTIKNG IKAVOTNTAG TWV
EKXVALOPATOV PEGw aAANAeTTiSpaong pe ™ pila 02--

6.1. Ap)yn MeBddov

O mpocdoptopog eEovdetépmong g piCac Oz mpayuatomomOnke pe ) nébodo tov
Gulcinetal., 2004.H pila Oz éyer mapatnpnbei o611 mpokaAei Oavitmon Twv
KLTTOpOV, omevepyomoinorn eviopwov kot amowkodounon tov DNA, tov kuttapikov
pepPpavov kol twv mtoAvcakyopttov. H pia avt) eniong, icwg mailer onuovtikod
pOA0 otV VIEPOLEIdMON TV OKOPEST®V AmOpdV 0&EmV Kot mOOVADS GAA®V
evaicOntov ovowwv. Ov aviovikés pileg covmepoleldiov mpoépyoviar omd Ta
ovotiuate PMS-NADH péoo o&eidmong tov NADH kot avaidovior pécm g
ueimong tov NBT. To Oy peumvel to KiTpivo YpdUa IOV TPOEPYETAL GO TO NBT? ue
amoTELEC O VO ELPOVILETOL £VOL UTTAE XPDOLO TO OTTOT0 HETPATOL PACUATOPOTOUETPIKA
ota 560nm. Ovociec pe ovToeOTIKEG 1OOTNTEG UTOPOVV VO OVACTEIAOVY TO
oynuotioud tov NBT (Ewova 21).

NAD PMS(rea; O2(disotved) Formazane

NADH PMS,x) O3 NBT

Scaving of O3~

Ewoéva 21: Zynuotiopds tov mpoioviog eopualdvn amd ) pilo covmepoeldiov
(02°) péom tov ovotquatoc pebBocovApovik @awvalivn (PMS)-vikotivapido
adgvivovoukieotidoto (NADH).

Mo avolvtikd, oe 2,5 miTris-HCI (16mM, pH 8.0) mpootibevtor 500 pINBT
(300uM), 500 uINADH (468uM) ko 250 upl mpwteiviig oe  av&avoueveg
ovykevipwoels. H avtidpaon Eekwaer pe v mpoodnkn 500 ulPMS (60uM). Ta
detypata enmwdlovtot yio 5 Aemtd kKo axorovOei puyokévipnon ota 3000 rpm yu 10
Aentd otov25°C. H omoppdenon petpdtoar ota 560 nm. Xe ke meipopo to
detypata mov oev mepietyav PMS (60uM) amotelodsov 10 TueAS Kot To delypaTo TOv

dev mepielyov pmteivn amotelovsay to paptupa. Emiong, eléyynie av ol mpoteiveg
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amoppopovoayv ot efetaldpueveg ovykevipooelg oto 560 nm.Kdébe odelypa
e€eTAOTNKE €1G TPUTAOVV KO TTPAYLLOTOTO M ONKOV TOVAAYIGTOV 60 TEPAUATA.

H % wavotra eéovdetépwong g pilag O, vmoroyiletal and tov THmOo:
% avaotol] = (Ao - Ad)/ Ao X 100

Ao: 1 otk amoppOEN oM ToL BeTIKoD pdpTLpa oTa 560 nm

Ad: M onTikn amoppdPnom Tov detypatog ota S60 nm

Yhwka

1) Tris-HCI buffer (16mM, pH 8.0)

2) NBT(nitrobluetetrazolium) (300uM),

3) NADH (468uM)

4) PMS (phenazine methosulfate) (60uM)

5) Ascorbic acid-> Xpnowonoeitar oav Positive control (25-175ug/ml)

6.2. Iepapatikn Stadikacia
Y& 2,5 ml Tris-HCI (16mM, pH 8.0) mpoc®itovpe 0.5 ml NBT (300uM), 0.5 ml

NADH (468uM) kot 250 pul deiypatog. H avtidpaon Eekivael pe thv mpoodnkn 0.5 ml
PMS (60uM) oto piypo. Ta deiypoto ermdomroy yioo 5 AETTd Ko 1 amoppdenon
petpnnke ota 560 nm. Mewwuévn amoppoOENo oNUaivel owENUEVT OPaGTIKOTNTO

€EOVOETEPMONG TOV AVIOVIMOV GOVTTEPOEELDTOV.

IMivaxag 9: H dwadoyikn oelpd TpocOnKng Kot ToGOTNTEG TOV AVTIOPAGTNPI®V.
(Mé£000d0¢ e€ovdetépmong g pilag O2- @)

3X Blank Control C1 C2 C3 C4 C5

DuTIKO EKY. - - 50 pl 50 pl 50 pl 50 ul 50 ul

dH,0 - 50 ul - - - - -

Tris-HCI 800l 625 pl 625 pl 625 pl 625 pl 625 ul 625 ul

(16mM,pH 8.0)

NBT (300uM) 0.125 0.125 ml 0.125 ml 0.125 ml 0.125 ml 0.125 ml 0.125 ml
ml

NADH (468uM) 0.125 0.125 ml 0.125 ml 0.125 ml 0.125 ml 0.125ml  0.125 ml
ml

PMS (60uM) - 0.125 ml 0.125 ml 0.125 ml 0.125 ml 0.125 ml 0.125 ml
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IMivaxag 10: H dwadoyikn oepd TpocHnKng Kot ocoTnTeG TV avIdpacstnpiny ywpig
v TpocOnkn PMS . (Mé6odog eEovdetépmang g pilag O2- @)

2X _ C1 _ C2 _ C3 _ C4 _ C5
DuTIKG £KY. 50 ul 50 ul 50 ul 50 ul 50 ul
dH,O - - - - -
Tris-HCI 750 wl 750 wl 750 wl 750 ul 750 wl
(16mM,pH 8.0)
NBT (300puM) 0.125 ml 0.125 ml 0.125 ml 0.125 ml 0.125 ml
NADH (60pM) 0.125 ml 0.125 ml 0.125 ml 0.125 ml 0.125 ml

7. M£0odoL Tpocdloplopov avtipetaAlaityovou dpaong.

Fevika

H emaydpevn mpoéxinon povoxiovev Bpavopdtov oto DNA amd ROS Besmpeiton 611
eumAékeTonl o€ cofapés TaBOAOYIKEC KATUOGTAGELS OMWG 1 UETOALAELYEVEST] KOl M
kapkwvoyéveon (Stagos et al., 2005). H mapoatipnon mg avactorng e BAAPNS tov
DNA eivon evoectikny g mlovig avTitetaAlallydvou dpaong Tmv TOAVQPUIVOAK®OV
evooewv tov  efetaldopevov  ekyvAopatov. o v ektiunon ovtig g
avtipetaAlhaéydvou dpaong, HEc® avacoToAg T TpoKAnong Prafav oto DNA and
erevBepeg pilec, ypnowomombnken pila mepo&viiov (ROO.).

Ia tov mpoodopiopd ™ aviipnetaAhallydvov Jpdons TV EKYLMOUAT®OV
ypnoortombnke ¢ poviéAo to mAooudokd DNA. Toa miaocuidion eivor pukpd
KukMKA dikAwva popie DNA mov vrdpyovv ota PBaktiplo kot tig {Oueg, émov Kot
aviypaeovtor g aveapmmreg povadec. Ta Pokmipla umopel va €govv éva M
TEPLOCOTEPA AVTIYPAPO OVTAOV, T omoio cvpPdAlovv oty emPiwon tovg o€
avti&oeg ocuvOnkec, kabmg cuviBwg Pépovv yovidla avBekTiIKOTNTAS GE AVTBLOTIKA.
To mhacdokd DNA mieovektel 610 0TL pumopel va amopovedel moAd gvkola Kot o€
peydain moootnta. To onuovtikdtepo OUMG TAEOVEKTNA TOV €ivan OTL dTav TPEYEL OE

éva gel nAektpo@opnong epeavifetar kuping oe tpelg dtapopemocels (Ewova 22).

o Tnv vrgpehkopévn dapdpemon (Supercoiled conformation) oty onoia o
mlaopidoo  elvar  dOwcto  (ywpic omacipota) kot omoteAel TV WO

GUUTVKVOUEVT TOV HOPOT].

59

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 19:01:41 EEST - 3.135.194.106



e Tnv avoyt) xvkhkn (Open circular, relaxed conformation), otnv omoia
petafoaivel 0Tav TPOoKaAOVVTOL HOVOKA®VO crocipata. Ot VTEPEMKOGELS deV
VIapyovv Kot avtd ocvpPaiver eite amd evluuikovg eite amd dALOvLg
napayovteg (my. ehevBepeg pileg) mov €xovv TV KAVOTNTA VO TPOKOAOVV

onaocipata 6to DNA.

e Tnv ypappukn dwpdpewon (Linear conformation) otnv omoia petafaivet

otav pépel dikAmva oracipora.

Ol Topamdve SHOPPDOCELS  TPEYOVLV HE OPOPETIKY] TayvTnTo o £vo gel
niektpopdpnonc. H televtaio efaptdton amd to péyebog e Soapodpemong Kot
péiota 660 mo pikpn  €ivor  avt) TOCO O YPYopa OATEPVE TOVS TOPOLS TNG
ayapolne. Apa 1o miacudkd DNA pe vrepeMkopévn S1apudpemon TpEYEL TPMTO,

OeVTEPO EKEIVO LE TN YPOLLIKT Kot TPITO EKEIVO LE TNV VOLYTH] KUKAIKT] SLOUOPP®OT).

Ewoéva 22: Awopopemoelg tov mAacuidtokod DNA.

(A) Zynmuotikny anekdvion g aALayNS TG Opdpemong Tov TAacudtokod DNA
LETA OO TV TPOKANOT 6€ aVTd HOVOKAOV®OVY Opovcpdtmv (Nicks).

(B) ®otoypapio mmktdpotog oyopdlng oto omoio @aivetor o1 TPEL KOPLEC
dwpopeacelg tov mAacspudkod DNA. Zepd 1: mhacudokd DNA yopic v
enidpaomn o&emTKoD apdyovta. Xepd 2: mhacpdlokd DNA petd and enidpoon
o0& mTIKoV Topdyovia

H extipnom g mpoctatevtikng 0paons tmv e£eTalOUEVOV OEYHATOV OTEVOVTL
oV 0pdon ehevBépmv piomv Kot AA®V 0EEWOTIKOV Tapayovimv, Paciletar oty
TOPEUTOOION TNG LETAPAONS TNG VIEPEMKOUEVTS SIOUOPPOCNG TOV TAAGHIOIOL TNV
avoyt KukAKY Swpdpeworn. Me Baon v opyn e pebddov, wg tdpa £xet
peAetnOel n TPoSTATELTIKN OPAGCT] SUPOP®Y PVTIKAOV EKYVAGUATOV Kol OPUCTIKMV
popiowv amévavit ommv wovotnta ¢ piag ROOe vo mpokorodv povokiwva

onacipota 610 DNA kot va aAAGCovy v d1apd pewaon tov Tiacudtokoy DNA.
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1. Amopovoon mhacpidorekod DNA

To mhooudwkd DNA Bluescript-SK+ amopovobnke amd pecoiog wAipokog
koaAMépyewa (100 mL) PBokmmpuokdv kvttgpov E. Coli mov mepielyav povo to
ovykekpipévo maacuidlo (Bluescript-SK+). Apywd 3 mL Opentikov pécov (1,5 gr LB
broth, 1 gr NaCl, 100 pg/mL oumikiAivn) emipoAdvoviol Pe HIKPY TOGOTNTO TMV
Bakmpiov E. Coli mov @épovv 10 mhaouidoo Bluescript-SK+. Apov avamtoybnke
ouTN M HKPN KoAMEPYELWD Yo 4 ®peS £YvE EMYPOALVON UE OQLTHV GTO VITOAOUTO
Opentikd péco(100 MI). H kodMépyeia avomtdicoetal 6€ enmactikd KAPavo upe
avadevon ot Ogppokpacio 37°C yio 12-13 dpeg o 210 otpopéc. AxorovOnce 1
ATOHOVMOT) TOL TAAGOkoV DNA.

H ocvvoium xarliépyeta yopileton og dv0 empépovg KaaMépyeteg Tv 50 mL. Ot
KoAMEPYEleg puyokevtpovvtal yio 20 min oto 2057 g otovg 4°C. To vrepkeipevo
amopakpivetal Ko oto nua tov Pakmpiov mpootifevion 4 mL dwAidpatog 1
[(100mL)-50 mM yAivkoln, 25 mM Tris-Cl pH 8, 10 mM EDTA, pH 8] kot katdémy
akoAovBel emavadidivon tov Wnpatog. Ta detypoata moapapévovv ywoo S min o€
Oepuoxpacio dwpatiov oto omoio oty cvvéyela tpootifevtar 8 mL dwAdpartog 2
[(50mL) - 0,2 N NaOH, 1% SDS) kot avadebovtor 4-5 @opéc moAD amaAd yio ThV
aro@uyn amopovmong poali pe 1o mhacpidokd DNA kot ypopocopikov DNA.
Emne10n to duhvpa eivonr moAd aAkaAikd, to mlacudlokd DNA petafaivel and v
VIEPEMKOUEVT  SWOUOPP®OT TOV TAaSOkov DNA oty avoyyt| KLKAMKN
SLUOPP®OT, YL OVTO APECHOC HOAG OlvyAcel To OldAvpo mpootiBetar 6 mL
dwAivpatog 3 [(100 mL)- 5 M o&ikd kaio C2H302K, 11,5 mL o&wkov 0&og]. Ta
delypoto avadevovion Kol mopopévouy yio 7-8 min oe Ogppoxpacio dwpotiov.
AxolovBel puyokévrpnon yioo 20 min oto 3214g otovg 4°C, otV cuvéyeln o
VIEPKEILEVO GUAAEYETOL KOU UETOPEPETAL GE KOVOUPO GOANVO WE TAVTOYPOVI
LETPNOT TOL OYKOL TOL KOl 1] PUYOKEVTIPNGT ETOVOAALUPAVETAL.

Katomv oto vrepkeipevo mov cuAléyetar, mpootifevtar SdAvpo TPOTavOANG
(-20°C) o€ OyKo ic0 pe 60% OV GyKOL TOL VIEPKEinEVOL. Ta deiypato avadevovat
Kot mopapévouv yuo 3-5min oe Beppokpacio dopatiov kot uyokevrpovvtar yo 20
min oto 3214g otovg 4°C. To vmepkeipevo omopokpliveTar kot o©to  ilnua
npootifevon didivpa abovoing 70% v/v (oe cvvnkeg -20°C) og Oyko ico pe 50%
TOV GYKOV TOVL VILEPKEILEVOV. AKOAOVOEL AVAOEVOT KOl PUYOKEVTPTON TOV SELYUATOV
vy 20 min oto 3214 g otoug 4°C. To vrepkeipevo omopakpvveTal Kol to iCnuo

(mhoopdiokd DNA) agob oteyvaoet emavadioivetot o dtlvpo TE (10 mM Tris-Cl,
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1 mM EDTA) o10 omoio &iye mpootebel €vlvuo RNase 10 pg/mL yio tn Sidomaon
tov RNA.

O 7mpocdopopdg ™G mocoOTNTAS Tov TAAGHOoKoh DNA mov amopovmbrnie
yiveton pe péTpmnorn e onTIKNAG omoppoenong ota 260 nm. Mio povado omnTikhg
amoppoéenong ota 260 nm ovrtictoyel oe cvykévipoon DNA 50 pg/mL. o tov
TPOGOOPIGHO TG Kabapdtntog Tov Thacudtokov DNA yivetal pétpnon g omTikng
armoppoenong kot ota 280nm Kot vwoloyiletor 0 AOYOG TOV TUOV TNG OTTIKNG
armoppdéenong 260/280 (oto 280 nm amoppo@ovv o1 mpwteiveg kot ota 260 nm Tto
DNA). Otav o Adyog ivan >1,8 1 kabBapdtnta tov mAacudiov Bempeitar TOAD KaAr.
[Na tov €ékeyyo g JSwpopewong tov miacudokod DNA 1o delypa
nAektpopopovvtol e mKTOUa oyopdlng 1% ota 100 V. Xy cuvéyeio To TKTOHN
ypopotiletar oe ddAvpa 0,5 pg/mL Bpopovyov aiBwiov yie 30 min kot
anoypopatiletor oe amovicpévo H20 ywoo 30 min. Axolovbel €kBeon Tov
TNKTOROTOG 6€ ovokevn ekmounng UV kol eowtoypdenon tov pHe 10 cOGTNUO
aviivong ewovoc Multilmage Light Cabinet t¢ Alpha Innotech. Z1n cuvéyeia pe ™
xpnoonoinon tov Aoywouikov Alpha View 1t¢  Alpha Innotech yiveton
nocotikonmoinon twv (owvov tov DNA pe Bdon v omtikr] tovg mukvotnta. To
mAocdlokd DNA mov amopovddnke frav koAng kabapotntog kot PpickeTon Kot
10-20% otv avoyty KUKMKN OSWUOPE®ON TPV TNV TPAYLOTOTONCN TV
nepopdtov. To mAacpion telkd yopiletor oe aliquots kot tomobeteiton oTovg -
20°C.
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8. Emayopevny amd pile¢ ROOe TPOKANGY HOVOKAWV®V
Opavopatwv octo DNA

8.1. Ap)1 ™G nedddov

H pébodog extipunong g mpootatevtikng dpaons anévavtt 6t dpdon tov piiav

ROO- Bacileton ot pébodo twv Chang et al. (2001).
Ot piCec ROOe givar amd 11c Mo cvvnOwouéveg pileg mov mopdyoviol HEGO GTOV
OPYOVIGUO, OMOTEAMVTAG &vav  omd TOVG  ONUOVIIKOTEPOVLS TOPAYOVTIEC TOV
ovpParrovy oty Evapén g aAAniovyiog avtidpdoemy TG 0EEIdMONG TV ATOIwV.
H ymueia tov pllov avtov mowiker avdioyo pe v opdda R- mwov 11g anaptiCovv
kaBmg Kot To mepIPAiiov 6To omoio TapdyovTol.

Q¢ myn mopaywyng pliov ROOe ypnowomoteiton o AAPH [2,2°-Azobis (2-
amidinopropane hydrochloride)]. To AAPH og Ogppokpacio 37°C Swondrar kot
odnyel oty mapaywyn prltov ROOs (Avtidpdoelg 5,6)(Ewova 23).

AAPH LOC)ZR. + N 5 (Avtidopaon 5)

37°C

R+ 02 > ROO"’ (Avtidpaon 6)

CH; Oy NH, CHy
+ + + i
HyN=— C -~ C woeN = N G e NH 2HCE ——— - e C DO N
5 5 . + 20, 2 N i + N
NH, CH, CHy NH; CH,
AAPH ROO*

Ewova 23: Xnuwm doun e évoong AAPH kot n avtidpaon tg Oeppikng g
dtomaons Kot Tov SYNUATIGHOD TV pidv ROO-.

Ot pifec ROOe £xovv v wovotnta €miong vo TPOKOAOUV  HOVOKA®VOL
onacipota oto DNA. H dpdon avty tov pillov oto miacmudlokd DNA éxer og
AmOTEAEGHO. TNV OAAOYN TNG OUOPP®ONG TOL aMO VIEPEMKMOUEVO, GE AVOLYTO
KUKAMKO ko ypoppkd. H extipmon Aomdv g avioEedTikng dpdong oG ovciog
yiveTon HEGM NG OVOGTOANG TNG LETATPOTNG TNG VIEPEMKOUEVNG SAUOPPOCTG TOV

mAacpdkod DNA oty ovoryt] KOUKAMKN 1 YPOULUIKT).

63

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 19:01:41 EEST - 3.135.194.106



H moapepmoddion g aAhayng ovtig oty Sopdpemon tov mAaciudtokod DNA
a6 T1o efetaldpevo QLTIKO eKYOAMOUO. 1 TNV TEPLEYOUEV OPACTIKY] OVLGia
avTIKOTOTTPILEL TNV TPOGTATELTIKN Opdon aVT®V amévavtt otnv dpdorn twv piiov

ROO-e.

8.2. IMepapatikn Stadikaoia

Apywd mpoetopdletron to gel ayapdlng mepiektikdtrag 0,8 %, pe 61dAvon 0,72 g
ayopolng oe 90 ml TBE 1x (10mM Tris-Cl, Boric Acid, 0,5M EDTA), kot tpocfnkn
TOV GTO KAAOVTL TNG CLGKELT|G NAEKTPOPOPNGNC.

21 GUVEYELD YIVETOL 1 TPOETOOGIO TOV SIHAVUATOV aVTIOPOoNS MG EENG:

- PBS (pH=7,4) : NaCl 137mM (8gr/1000ml), KCI 2,7mM (0,2gr/1000 ml),
Na2HPO48,1mM (1,44gr/1000ml), KH2PO4 1,5mM (0,2gr/1000ml). To dwéAvua
OTOGTEPMOVETUL Kol datnpeiton og Oeppokpacio dwpatiov.

- AAPH 100mM: 13,56mg AAPH og 500ul PBS. To sidAvpa mpogtoudleton Alyo
TPV OO TNV TPOYUOTOTOINGN TNG avVTIOPAoNG KOl Ol0TNPEITAL GTOV TAYO TUALYUEVO
HE QAOLUIVOYOPTO, KOOMG givar poTogvaictnTto.

- AAPH 15 mM: npokvmnter pe apaimon 1/2,67 tov  dwwidpoatog AAPH 100mM .
To owWAvpa mpoetodleton W amd TNV TPOYUOTOTOINCY TNG avVTidopaong Kot
dlatnpeiton oTov Tayo.

E&etdotnke n avtioedoTiKn Opaon TV EKYVMOUATOV G £EL GUYKEVIPMOELS TV
2,4,8,16,32, 64,128 ng/ml.

Ta ovotatikd g avtiopaong (cvvoiikod O6ykov 10ul) frav ta e€ng: PBS, DNA
Bluescript plasmid 3,2ug, AAPH 15 mM kot 10 €€gtalduevo exyvMopa yuo. tov
EAEYY0 TNG AVTIOEEMTIKNG TOV OPAGNC, GTIS TOPATAV®D CUYKEVIPADGCELS.

H ovykévipmon g évoong AAPH enihéybnke petd amd dokiun dpdaong dtdpopmv
ovykevipooemv (1-15 mM) ota 45 min otovg 37 °C. H cvykévipoon tov 15 mM
TPOKOAEL LETOTPOTN TOV VIEPEMKOUEVOL TAAGOIKOD DNA og avorytd KukAko
katd 70-75% o€ oxéomn pe TOV apvNTIKO HAPTLPO YOPIG VO TO UETOTPENEL GTNV
YPOLLUKT] OLUOPO®ON.

H avtidopaon mpaypotonoteiton pe tv  TPOcONKN T®V LAIK®OV HE TNV GEPO TOV

Bpiokovtar otov [Mivaka 11. o v avadevon kot OLOYEVOTOINGT| TV GLGTOTIKOV
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YPNOWOTOMONKOV GLUGKEVES  OVAOELONG Kol GTPOPUMGHOV  (Spin Kot vortex )

(Ewova 24)

IMivaxkag 11: H Sadoykn c€pd mpochHnKng Kot TOGOTNTEG TOV AVTIOPAGTNPI®V.

(M£60d0o¢ mpdxAnong povokimvev Bpavoudtov oto DNA péocm oynuoticpoy tomv

pitov ROOe)
PBS Avtlogeldwtikocnapayoviag  DNA plasmid AAPH
Control (-) 8 ul - 2ul -
AAPH 15mM (+) 4l - 2ul 4ul
Exx. (4 pg/ml) 1l 3l 2ul 4l
Exx. (8 pg/ml) 1u 3ul 2ul 4l
Exx. (16 pg/ml) 1l 3l 2ul 4l
Exx. (32 pg/ml) 1ul 3ul 2ul 4l
Exx. (64 pg/ml) 1l 3l 2ul 4l
Exx. (128 pg/ml) 1ul 3ul 2ul 4l
Exx. (128 pg/ml) 5ul 3l 2ul -

Ewova 24: Zvokevég avddevong vortex Kot 6TPpoPMGov spin.
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KéBe deiypa doxpdleton kot povo tov poli pe to miaopdwkd DNA oty
peyoAvtepn egetaldpevn ovyKEVIp®ON Tov Yo vo mapoatnpnel n mbavn enidpaon

TOV OEIYLOTOC GTNV VIEPEAIKMUEVT SLAUOPO®ST TOV TAAGHdKoD DNA.

Ewoéva 25: Xvokevég kot didtaén niektpopopnong kot Zvotnua availvong swoévag Multilmage Light
Cabinet tg Alpha Innotech.

Ta detypora TomodeTovvToy 610 6K0Tdd1 6ToVG 37°C Y100 45 min. Metd TV endacn,
avtiopaon tepuatilotav pe v mpoodnkn 3 ul dwidpoatog edptwong (Loading
Buffer - Xpwotikny Bromophenol Blue 0.25% + 30% Glycerol) (Ewodva 22) kot
axoAlovBovoe niextpoeopnon (5V/em) oe mnrn (gel) ayapodlng 0,8%w/v ota 70 V
yio. 60 min. Xpnoipormomdnkay oplloviieg cLokevéc nAekTpo@dpnong Scie-Plas
(M.B.) kot o pvBuotikd stivpe fitov TBE (10 mM Tris-HCI, 90 mM Bopwd o0&,
ImM EDTA, pH 8). Xt cuvéyewn 10 gel tomoBetrOnke o ddhvpa Ppopovyov
afwdiov (0,5nug/ml) vy 30 min kot akoAlovBovoe aAmOYPOUATIOUOS TOV  OF
amovicpévo vepd emiong vy 30 min. Ot NKTEC HETO TOV OMOYPOUATIGUO TOVG
tomoBetovviay o€ cvokevn ekmopnmng UV kol potoypagiloviav pe to cvotnua
avdivong ewovag Multilmage Light Cabinet tng Alpha Innotech (Ewova 25). Xt
GULVEYELD LLE TN PN OLOTOiNoT ToL Aoyioptkov Alpha View g Alpha Innotech éywve
nocoTikomoinon v Lovav tov DNA pe Bdon v ontikn toug mokvotnta. Kdabe

TEPALO YIVOTAV E1G TPUTAODV.
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1.1 XramieTikn avdivon

H avaoctoAn g to&ikng dpdong g pilag ROOe, mov mapdystar amd v Oeppukn

amotkodounon tov AAPH vroloyiotnke g e&ng:

% avacstol =[(SO — S)/(Scontrol — S0)]* 100

Omnov:

Scontrol =10 1060616 VIEPEMKMOUEVNC LOPENG TAAGUIGIOV GTO apVNTIKO control,

SO0 = TO TOGOGTO TNG VAEPEAIKMUEVNC LOPPNG TAaGS10V Tov BeTikoy control
(DNA +2,5mM AAPH) kot

S = TO TOGOGTO TNG VIEPEMKOUEVNS LOPPNG TOV TAAGLUOT0VL TapOovGio. TOL TPOG
e&étaomn avtloEedmTikoD Tapdyovta (EKyOMGua) KabmG Kol Tov

o&ewtikov mapdyovta (15mM AAPH).

And 10 Tpiot TOGO0OTA AVAGTOAAC Yoo kKGOe exydhopo  PBpédnke n uéon tpq (¥)
kaBmg kot o Tvmikd cedipa (SE) v 1o kaBéva. H otatiotikn emeéepyoasio twv
OmOTELECUATOV £YIVE pE TN Ypnomn Tov poypdupatoc SPSS 18.0 kot cvuykekpyéva
puécw avdivong olaxkvpavons ovo mapaydviov (ANOVA). Ot Levyopwtés cuyKpIoELS

Eywav pécm tov test tov Dunnet.

9. E&étaot TG avTloEEl8 mTIKNG 8pAcTC TOV EKXYVAIOHATOC

AREMoe kVtTapa pvoAactwv tovtikov C2C12.

Mviké kotrapa C2C12
Ta wOtTtopa mov ypnoomomoape €lvalr G KLTTOPIKNG OEPAS HLOPAACTMOV
nmoviikoh C2C12. Ta kdtrapa avtd mopatnpdnkay apywd amd tovg Yaffe kot Saxel
HEG® €VOC LOVOTOTION TMV HVOPAACTAOV T omoio KoAAepynOnkav amd mhatd pv
TOVIIK®OV HETE amd unyavikd Tpovpaticpd. Avtd to kdttopo eivor wovd vo
dwpopomoovvtal. Amotehobv  €va  ypNOO  epyoAeio  yuo TN pEAETN NG
dwpopomoinong twv HVOPAUCTAOV Kol OGTEOPAACTOV, OTNV EKEPACT] OPOp®V
TPOTEIVOV, Kol otV eEepevvnon unyavikov povoratiowv. H kuttapwn oepd C2C12
etvar ot aBavotn oelpd GKEAETIKOV HVOPBAOGTAOV TOVTIKOD, TOV OPYIKA TPOEPYETUL
a6 d0PLEOPIKE KOTTOPA Ad TO PV TOL Unpov Tov {Mov 70 dpeg petd and coPapoig
tpovpaticpovg (Yaffe ko Saxel, 1977). Avantdccovior ®g adiopopomointot

LvoPAdoTEG G€ KATAAANAO OpenTIKO HEGO.
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Ewova 26: C2C12 xottapa o€ OTTIKO UIKPOGKOTIO.

9.1. KaAliépyera twv puofrlactmwv movtikov (oepd C2C12)
Ot pooPAdotec avamtiydnkav ce 25cm? PAACKES KOAMEPYELNS KUTTAPWOV e OpenTIKO
vAikd DMEM (5 ml) to omoio Ntav epumhovtiopévo pe 10% FBS, 1% L-ylovtapivn
kot 1% owivpo mevikidiving [(100 units/ml)/otpentopvkivng (100pg/ml)] ko oe
enwaotikd KAPavo, émov 1 Oeppokpacio frov otovg 37°C kar to CO2 5%. Ta
KOTTOPO. OVATTUGOOVIOV GTO OpemMTIKO LVAIKO UEYPL M EMPAVEIL TNG PAACKOS VO
kaAveOel mepimov xotd 70-80% pe wvttapa. Tote yivetor ovaKoAAEpyeld ToOV
Kuttapov (split) amokoAlmvtag ta amd v eAdoka pe 500 pL  tpoyivng 0,25%.
AxkolovBovce emdaon pe v tpuyivn yio 5 Aentd otoug 37°C otov KAMPovo endoong
KOl OTI GLVEYELD EXAVALDPTOT TOV OTOKOAANUEVOV KVTTAP®OV G€ BpenTIKd VAIKO pe
10% FBS. O yepopol tov Kuttédpov yvotav ce 0dAapo pedpatog oépo cuveyos

pong (Laminar air flow).

OpenTIKd NEGO KoL VALK TELPANATOS

) To Opentikd péco mOL YPNOWOTOWONKE YL TNV KOAMEPYEWL TMV
kuttdpov C2C12 &iye wg mpodteg VAEG T e€NG:
v’ @pentikopéco Dulbecco’s modified Eagle medium (DMEM, 4,5g/1
Glucose, 1mM sodium pyruvate, Gilbo BRL 41966)

AN

2mM L-yAovtapivn (Biochrom KG Seromed)

v’ Tevicihivy/Stpentopvkivnavriotiké  (antibiotic-antimitotic  solution,
Gilbo)

v’ Fetal Bovine Serum (Biochrom KG Seromed)
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Xpnoworomdnkav 0vo OperTiKd néca:

a) Opentikd péco pe 10% FBS, yio v avdntoén kot tov moAAOTAACIOGHO TOV
KLTTAP®V OV TEPLElyE:

- 250mlI DMEM41966

- 25mIFBS

- 2,5ml pen/str

- 2,5ml I'ovtapivn

B) Opentikd péoco ywpic FBS, ot0 otdd0 ™ mpdcobeong TV O10POPETIKMOV
OPOLDCEDY TOV PLTIKOV EKYVMGUATOV TOVL TEPLELYE:

- 250mlI DMEM41966

- 2,5ml pen/str

- 2,5ml I'ovtapivn

i.  Tpoyivn 0,25% (Gibco)
ii. PBS pH 7,4 (Phosphate buffer saline 1x) (Gibco)
iii.  Xpwotwn Orange mercury (Sigma)
iv. Xpowotiki DCF (Sigma)
v. FACS Clean (Becton-Dickinson)
vi.  FACS Sheath (Becton-Dickinson)
vii.  FACS Rinse (Becton-Dickinson)
viii.  Cell Proliferation kit 11 (XTT) (Sigma)
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9.2. IIpoodLopLoROC TNEC KUTTAPOTOELKN G SpdonC Tov
ekyvAiopatog pe ™ pé6odo XTT

9.2.1. ApnM nedodov
[Noa tov 7mpocdopopd g EmdpOonG TOL EKYVAMOUOTOC OTOVG  HVOPAACTES
ypnowomombnke to kit XTT assay tng etoupeiog Roche. H pébodoc XTT amotedel
L0 YPOUATOUETPIKT OOKIUN Y10 TV U] PASIEVEPYN] TOGOTIKOTOINGT TOL KLTTOUPIKOD
ToAaTAAGLOGHOY Kot TG Procyotnroc. H pébodog Pacileton otov petaforopd tov
teTpappoviokod dlotog (XTT) and ptoyovoplokég 0ebopoyovaceg KLTTAP®Y GTOV
petaBoAitn eoppalavn. H goppaldvn eivor vdatodiaivtr, £xel TOPTOKAAL ypOLLOL KOt
armoppo@d  ota  450-500 nm ko  €tor pmopel  va  mpoodoplotel e
QOGLATOQMOTOUETPNON. Melwon tov apBpov tov (Oviov kuttdpov odnyel ot
HEIWUEVO  UETOPOMGUO TOV TETPOUUMOVIOKOD GAOTOC KOL GUVERTMDC O UEIWUEVN

amoppdeno.

Ewoéva 27: Metafolopdg tov XTT og voatodioivty opualavn omd {ovtavd KbtTapa.
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1.1.1. Ilewpopotikn owediKacio

Metd v amokdAAnon TV KLTTdpmv pe Tpoyivn 0,25% kot v emavaidpnon
tou¢ o¢ Opentikd vAkd pe 10% FBS, ywotav pétpnon tovg pe 1 Pornbewa
AVTIKEYWEVOPOPOL mAGkaG Neubauer. Xtn ouvéyela, ywotav mpocHnkn 5X10°
KOTTOpoVv/0éon ot éva «midton pe 96 Béoeig (96-well plate). Zta koTTOpa yvoéTO
npocOnkn Bpentikod viwkov pe 10% FBS (Fetal Bovine Saline) kot akolovbovoe
enmdoon yw 24 dpeg otovg 37°C kot oe 5% CO2 mpokewévov vo, TpockoiinBovv
OTOV TATO TOV EOIKOV «IITOL» KOAMEPYELWS. Metd 10 mMéPOAg NG EMDOOONS TO
Opentikd  VAMKO  a@apovviov Kot okoAovBovce  mPocHNKN  SPOPETIKMV
OVYKEVIPOCEWV TOL eKYVMoautoc oe Opentikd viko yopic FBS (wote va
ano@evyfel N aAlnienidpoon T@v cvotatikdv Tov FBS pe v npoteivn) cvvolkov
oykov 100 pl. Ta wdOtrapa ota omoio elyope mpocOécer TG OPOPETIKES
OLYKEVTPMOOELS enmwdlovtay Yia 24 ®pec. Metd v endaon ywotav tpocsOnkn 50 ul
and 1o avrwpootipo XTT oe kdbe Béon tov 96-well plate ko axkolovBovoe
enmaon v 4 opec. Agilel va onuewmdel 601t 10 avtidpacmpro XTT wpénel va €xet
avoroyio 50:1 petaéd tov avtdpactnpiov A kot B and ta omoio amoteieiton to kit.
H mpoetoacio tov avidpactnpiov, TPOKEWEVOL VA LITAPYEL 1| ETBLUNTY avaloyio
petald tov A ko B, yivetow mhvta mpwv ) ypnowonoinon tov. Xe kdbe meipapa
ypnoortombnkay kot detypota og apvntikol udptopes, to omoio meplelyay HOVO
rkotTapa Ko Oyt To XTT reagent. Eniong, ypnoyomomOnkoy kot detypoto péptopeg
mov meplelyav 1o ekyvAlopo kKo XTT, yoplc dpumc vo mepiéyovv Ko KOTTOPO,
TPOKEWWEVOL Vo mopatnpnoel av 11 GLYKEVIPOON TOL eKYVAIGHOTOS emnpedlel TV
TN TG amoppoeNoNs. MeTd TV TETPAmPN XD TPOoGdopileTar 1 amoppdenon
ota 450 nm pe eacuatoemtopetpo ELISA plate reader (Biotek) kot t yprion tov
royopkov GenS (Biotek). H e&étaom tov ekyvAicpotog €ywve oe tpio dopopeticd
nepdpota kot oto kbBe meipapo M kdOe cvykévipoorn efetaldtav oe TPUTAQ
detypoata. H % avactoAr] tov ekyvAicaputog otny Kuttaptkny adéEnon tov LooPractdv

C2C12 vroroyiotnke amd Tov TOMO:

% avaotor] = [(O.D.apvnTtiked paptopa—0O.D.dsiypatog)/O.D.apyntikod papropa] X 10
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9.3. Kvttapopetpia Pong

H xvtrapopetpia pong (Flow Cytometry, FC) givor o texvikny o00TOUATOTOMUEVNC
KUTTOPIKAG OVOALONG 7OV  EMTPEMEL TN UETPNON  UEUOVOUEVOV  COUATIOIOV
(KVTTaPWV, TVPNVOV, YPOUOCOUATOV K.AT.) KOODG SEPYOVTOL GE VILATIKY pOoT amd
éva otabepd onpeio 6mov mpoomintel pio déoun emtoc. Ta mieovektuarta tg FC
ompiloviar Kupiwg ot dVVATOTNTA VO AVOADEL PE PEYAAN ToOTNTO, OKOUN Kol GE
HIKpa delypata, TonToYpOVOS TOAATAG QUGIKA 1)/ KOl YNUIKE YOPUKTNPLOTIKA TOL
Kuttdpov (Shapiro, 2003). 'Eva GAAO YOpaKTNPIGTIKO TAEOVEKTNLOL TTOV OEV TO £)EL
GAAN péBoOOC elval OTL TPOGEEPEL TN dVVATOTNTO TNG TOAVTOPAUETPIKNG AVAAVONG
OV Oelypatog cvumeptAapPoavopévov Kot e B€omg T0v KLTTOPIKoD KOKAOL GTHV
omoio. Ppiokoviar. H déoun emtoc (cuvnbmg déoun Aéwllep) €vOg UEHOVOUEVOL
UNKOVG KOHOTOG KatevBiveTon O0UEGOV OGS VOPOSVVAUIKA GLYKAIVOLGOS POTNG
vypov, M omoio TPOOoTIMTEL EMAV® OTOL KVTTAPO, KAODMG pEOLY VOIPOOLVOUKE
EOTIOGUEVA TO éva PeTd To GAL0. 'Evag apBuoc aviyvevtav mepiPdAlovy 1o onueio
OOV M OECUN TOV PMTOG SUTEPVAEL TN POT TOL LYPOV: €vag 6e evBLYPAUUIOT HE TN
déoun  QOTOC, KAmowl AGAAOL KABetol o ovTHV Kot €vag 1 MEPIGCOTEPOL
avyvevtég eBopiopon. Kébe copatidlo petald 0.2 kot 150 pkpouéTpmv aimwpoOUeEVo
070 VYPO OV TEPVA OUUEGOV TNG OECUNG OKEOALEL TO PG TPOG KATOolo Katevhuvon
Kol TopdAAnia ta eBopilovta ynuikd mov Ppickoviar 6to cOUOTIOO 1 €l TNG
EMPAVELLS TOV umopoHV va deyepHoHVv Kal v EKTELYOVY PMOS GAAOL UNKOVE KOUOTOG
and owtd ™S TYNG. Avtdg 0 GLUVOVOCUOG okedacpévoy Kot Bopilovtog pmTOg
TOPOACUPAVETAL OO TOVLG OVIXVELTEG Kol WETO amd OovoADoES eivor dvvatny 1
OTOKOULOT) TANPOPOPLDY CYETIKMOV LE TN PLGIKN KOl YNUKT dopun KAOE LEPOVOUEVOL
ocopatdiov. H eunpoéchua okédaon "FSC" (ex tov Forward Scattering) oyetileton pe
TOV OYKO TOVL KLTTAPOL Kot 1 mAdywr okédacn "SSC" (ex tov Side Scattering)
e€optdton amd TV E€0MTEPIKT] TOAVTAOKOTNTO TOV COUATOOV (T.X., GYNUL TOL
TopNVa, PRGOS  KUTTOPOTAOCUATIKOV COUATWOIOV 1 adpdTNTe  KLTTOPIKNG
peuppavnc). Kamoleg cuokevég kuttapopetpiog pong otnyv ayopd dev mepthappdvoovv
TOVG QVIYVELTEG POOPIGUOD Kol ¥PNOLULOTOWOVY HOVO TN GKESACT] TOL PMTOS Y0 TIG
petpnoels. AAAeC, mOPAYOLV OMEKOVICES TOL EOOPICUOV, TNG OKESUONG Kol TNG
£VTOOMG TOL PMOTOGS Yo KAOE KOTTOPO.

2TV KLTTOPOUETPiaL PONG TO VIO £EETOGT) LAIKO, TO 0010 TPEMEL VoL Etvat VIO LOPPT

evalmpnpatog (aipa, HueAOS TV 0GTOV 1) GALO TOPACKEVACHEY EVOLOPN LA KUTTAP®OV
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amd 16TOVG), vmokeltal o emeepyacio HE €0IKA KOTO TEPIMTOON HOVOKAWMVIKA
aviiloopoata ovlevypéva pe @Bopilovoeg ovoieg M pe @Bopilovoeg YpPOOTIKES
avAAOYEC TPOG TN YNUIKN TOPAUETPO OV avalnTeital. TN cuvE e Eva TPOG £Val T
KOTTOPO VIO TNV EMIdpacT) PLOUIGE®Y VIPOSVVAIKNG ECTIOGTG £PYOVTOL GE EMAPT LE
d00 €mg Téooeplg axtiveg laser SPOPETIKOD UNKOVG KOUOTOG EKTEUTOUEVNG
axtivofoAiog Kot KatdAANAoL i T S1€yepon TV POOPLOYPOUAT®V. AGPOPOL E10TKA
OlTETAYUEVOL  OVIXVELTES UETPOVV TNV VTGN TOL OKEOALOUEVOL PMTOG 7OV
TPOKVTTEL OO TN SLAYVOT TNG TPOCTINTOVGOS OKTIVOPROANG HETE TNV TPOGKPOLOT

NG UE T KOTTOPO TPOS OAES TIC KATEVLOVVGELS GTO YMDPO.

Ewoéva 28: Yopodvvapukn eotiocn Tov delypatog péca amd 1o 0aAapo pong.

Aoappdvovtar kupiog 4 eoteva onpato: to omevdeiog okedalopevo eag (FSC), 1o
vd opbn yovio okedaldopevo @ag (SSC), o mapaydpevoc @Ooplopodg Kol M
amoppOPNON UEPOVG NG TPOOTINMTOLGHS OKTVOPoAiac. O GLVOLOCUOS AVTOV TMV
POTEWVOV ONUATOV TAPAYEL £VOL PELLO TOAUOD TOV EVICYVETOL KOl EKQPALETAL GOV
plo oepd e€eldKeVUEVOV TOAUMY, TO, OVOAOYIKE CMUOTE, TO OTOi0 GTN GLVEXEW
LETATPEMOVTOL GE YNOOKE LE TOVS UETATPOTEIS OVOAOYIKOV CNUOTOS GE YNOLOKO
(ADC system). Ta onpata ovtd Kotoympovvtal, TaSvopobvtal, ONUovpyoHvTol Ot
KOTOVOUES GLYVOTNTOG TOV VIO JEPEVVTON KVTTOPIKMV TOPAUETPMOV Kol 0VOADOVTOL
HE TNV XPNON EWIKAOV TPOYPUUUATOV NAEKTPOVIKOV LTOAOYISTAOV. Me autdv TOoV
TPOTO UTOoPovV Vo €E€TOGOOVV OEKAOES KLTTOPIKEG TOPAUETPOL HEYOAOL aptOLOV
KUTTOPOV o€ PIKpO ypovikd dwotnuo (>1000 kottapa/devtepdrento). Extog amd
HEAET TV JWQEOP®V  KLTTOPIKAV  YOPOKTINPIOTIKOV, 1  TEYVIKY NG
KLTTOPOUETPiaGpONG ivar duvatdv va ypnoyomondet kot yio dtaioyn kuttapav (cell
sorting). Kabdg 1o xutTopa/copatidic Tov evauwpnuatog mepvodv amd v mnyn
QMTOC, dVVATAL EKAEKTIKA VO POPTIGOOVV Kat £TG1 KaTd TV £€£000 Tovg droywpilovion
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avaAoYo [E TO POPTIO TOVG, GLAAEYOVTOG LE OVTO TOV TPOTO KOOOPOVG KUTTAPIKOVS
TANOVGPOVC 0o TO apyIKO petypa, pe HeYEAn TaydTNTo Kot akpifeta.

Ewéva 29: To unydavnua tg kuttapopetpiog pong amd tnv Becton-Dickinson.
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10. AIIOTEAEXMATA

10.1. M£0odocFolin-Ciocalteu reagent

MMivaxkag 12: Amotehéopoata g peboddov Folin—Ciocalteu reagent , 1 potvoikn
TEPLEKTIKOTNTO Eivol eKPpaouévn oe mg/ml.

soC_1 55,91
AREM_3 332,60
KAEM_3 320,10
CSEM_A1l 116,75

Amd 1OV TOPOTAVE TIVOKO TOPUTNPOVUE OTL TNV UEYOADTEPN TEPIEKTIKOTNTA
(ovYKEVTP®OT) GE TOAVPOIVOAMK(H CLGTATIKA TAPOVGINCAY 2 PLTIKE EKYVAICHLOTA TO
AREM kot to KAEM pe ovykévipwon 3,3mg/ml oe oxéon pe ta dAa 600 ekxuliopata

TMou eiyav TOAU UIKPOTEPN TEPLEKTIKOTNTO (CLYKEVTPMOOT) GE TOAVPOUIVOAKE
GLGTATIKA.

10.2. Exktiugnon ™G  oVTWOEESWTIKNG  KAVOTNTAG  TWV
EKXVALOHATWV HEOW TNG OAANAemiSpacng pe v pila
DPPHe.

Ola T ekyLAICHOTO TOPOLGINGOY CUAVTIKY IKOVOTNTO GAANAETIOPAONG WE TN
piCa DPPHe. To gvpog toov tipumv IC50 xopovotay and 10,5 éog 74 mg/ul . Ta
7o 1oYVPA NTav T ekyvAiopoto TV dstyudtov AREM kot KAEM e IC50 ico
pe 10,5 pg/ml eved to mo acBevég Nrav to exydhopa tov detypatoc Soc 1 pe
IC50 ic0 pe 74 pg/ml.

[Mopakdto moapatiBevior to ypagnuate mov omeikoviCovv v % oavooToAn
(e€ovdetépwon) g piCoc DPPHe and ta e€etachévta ekyviiopata.

100
a0
80 -
70 -
&0 -
50 -
40 -
30 -
20 -
10 -
0 . . : . . ,

0 50 100 150 200 250 300

concentration (pg/ml)

SOC_1

% ovaotoh pifog DPPH

IC50=74 pg/ml

Avdypappa 1:H % avactodn (eovdetépmon) g piCag DPPHe and to
exyolopa Soc 1.
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100
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40
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10

% ovolotoMy pifog DPPH

AREM_3

IC50=10,5 pg/ml

10 15 20 25 30 35

concentration (wg/ml)

Avaypappa 2:H % avactodn (eovdetépwon) g pilag DPPHe a6 to

exyoMmopo AREM.

100
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70
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40
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% ovaotoMy pifog DPPH

10

KAEM_3

IC50=10,5 pg/ml

15 20 25 30 35
eoncentration (pgfml)

Avdypappa 3:H % avactoir (eEovdetépmon) g piloc DPPHe and 1o exyvopa

KAEM.
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% oivalotoh) pifog DPPH

20

CSEM_A1

IC50=36pg/ml
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concentration (pg/mil)

Avdypappa 4 :H % avactodn (e€ovdetépmwaon) g pilag DPPHe and 1o exydoua

CSEM.
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10.3. Ektiunon TG  avTOEESWTIKNG  IKAVOTNTAG  TWV
EKXVAOHATWV HEOW TNG aAAnAemiSpacng pe t™v plla
ABTSe+

O)lo ta exyvAicpata TOPoVCINGoy CNUOVTIKY KavoTnTo oAANAETidpaong e T pila
ABTS™. To g0pog v tindv IC50 xopovétay amnd 7,5 £mg 66 mg/ul . To mo 16yvpd
ntav 10 ekybMopa tov detypotog AREM pe IC50 ico pe 7,5 pg/ml eved to mo
acBevég Ntav To ekydAMopa Tov deiypatog Soc_1 pe IC50 ico pe 66 pg/ml .

[opakdteo mapatiBevior To ypagnuato mov amekoviCovv v % avaGTOAN
(e€ovdetépwon) g pilog ABTSe+ and ta 4 gutikd sxyvAicuota.

o SOC_1

100
v
=
< g0
=
b
=
= 60
s
5
B 40
;; 1C50=66 pg/ml

20

0

0 50 100 130 200 250 300
concentration (pg/ml)

Adypappa 5:H % avactodr (eEovdetépmon) g pilog ABTSe+ amd 1o exyviopa

tov Soc_1.
a AREM 3
, 100 —
B
< 80
]
-3
(=9
2 60
-
E 40
g
ES 50 1€50=7,5 pg/ml
0 : - :
0 5 10 15 20 25 30 35

concentration (ug/ml)

Avdypappa 6:H % avactodr (eEovdetépmaon) g pilog ABTSe+ amd 10 exyviioua tov
AREM.
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o KAEM_3
20
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20
10

1€50=9,1 pg/ml

% cvaotohl pifog ABTS

0 5 10 15 20 25 30 35

concentration (pg/ml)

Avdypappa 7:H % avactodr (eEovdetépmon) g pilog ABTSe+ and 1o exyviopa

tov KAEM.
120 -
CSEM_A1
100
wh
B
< 80
B
=
= 60
-~
E
g 40
o]
=

50 - 1€50=28 pg/ml

0 20 40 60 20 100

concentration (pg/ml)

Avdypappa 8:H % avactodr| (eEovdetépmaon) g pilog ABTSe+ amd 1o exyvioua tov
CSEM.

10.4. Extiugnon TG aVTOEESWTIKNG  LKAVOTNTAG  TWV
ekyvAlopatwyv pe T MEOOAO REDUCING POWER

H avayoywr dbvoun vroroyiletal o¢ 1 cuykévipmon s ovsiog mov mpokaret 50%
peimon g amoppdPENoNG G€ GLYKPION UE TNV OmOpPOPNCT TOV delyaTog EAEYYOV
(Control).

OMlo o exyvAicpota moapovcsiocov onuavtiky oavayoywkn dvvaun. To gdpog twv
Twov RP (0.5) kopawvotav and 6 €og 47 mg/ul . To mo oyvpd NTav 10 kYOG
tov detypatogc KAEM pe RP(0.5) ico pe 6 pg/ml evd to mo acbevéc Nrav o
ekyoMopo tov deiypotog Soc 1 ue RP(0.5) ico pe 47 pg/ml.
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CSEM_A1

Absorbance
=
[ &

RP (0.5) = 8 ug/ml

T T T
0 5 10 15 20 25 30 35

cocncentration (pg/ml)

Awdypappa 12:H avaywywn svvaun and to exyvAopo tov CSEM.

10.5. Exktiugnon TG  avTOEESWTIKNG  LKAVOTNTAG  TWV
EKXVALOUATWV PECW £E0VSETEPWOTNG TNG pLlag 02- o.

Olo ta exyvAopoTo TOPOLGINGHV CNUOVTIKY] IKOVOTNTO £E0VOETEP®ONG NG pilog
02-e.

To evpog Tov Tiudv IC50 xopovotay and 6,4 £og 56 mg/ul . To mo w6yvpd MTav 10
exyvMopa tov oetypatog AREM pe IC50 ico pe 6,4 pg/ml evod 1o mo acBevég nrav
T0 ekyVMopa tov detypatog Soc 1 pe IC50 ico pe 56 pg/ml.

[Mopakdto mopatiBevior ta ypaenpato mov anewoviCovv v % €Eo0vdeTépon NG
piloc amod ta eEetacOévta exyviicpata.

S0

SOC_1

oo
=
1

% avoeatohn Gy
st La =y (%] [+31 ]
= = = = = =
1

1C50=56 pg/ml

[y
o o

0 50 100 150 200 250 300
Concentratiom (pg/ml)

Avdypappa 13:H % avactodn (e€ovdetépwon) g pilag O2- @ amd o ekyOAMGLO
Soc 1

80

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 19:01:41 EEST - 3.135.194.106



100
50
80
70 -
60
50
40
30 +

20 1C50=6,4 pg/ml
10

AREM_3

% avaeorchn C;”

0 5 10 15 20 25 a0 i5

concentration (pg/ml)

Avdypappa 14:H % avaoctodn (e€ovdetépmon) g pilog O2- @ amd o ekydAGLO
AREM.

KAEM_3

BO 4

!

Ln 3]
= =

% avagrohn O,
iy
=

30

20 IC50=8,2 pg/mi

10

0 : : _
0 5 10 15 20 25 30 35

concentration (pg/ml)

Avdypappa 15:H % avaoctodn (e€ovdetépwon) g pilag O2- @ amd o ekydAMGLO

KAEM.

[T}
=
]

CSEM_A1

oo
=

% cvoaatohn C;°
L fey Ln o )
= = = = =
1 1 1 L

1€50=21 pg/ml

= R
o o o

0 20 40 80 80 100

concentration (pg/ml)

Avdypappa 16:H % avactodn (e€ovdetépwon) g pilag O2- @ amd 10 ekyOAMGHA
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10.6. ATOTEALOPATA TNG EMISPAONC TOV PUTIKOV EKYVALOUATWOV
0TIV QVXOTOAN TNG EMAYWYNG OpaicewVv 6 MAXGULSLAKO
DNA amo T pila ROOe..

Ta exyvliopato wov pehetOnKov ovESTEILOY O0GOEEOPTMUEVO TNV ETOYOYN
Opavoewv oto TAacudokd DNA wov dnuovpynnkav pe ) pila ROOs. To yeyovog
avtd Oeiyvel 0Tl pmopoldv va gfovdetepdvovy T pilo avth, TOPOVOIALOVTOG
avTio&eotikn-avipetarlraltydvo dpaon. To evpog twv tiudv IC50 kopovotav and
39 pg/ml éwg 970 pg/ml. To mo 1oyvpd Ntav to ekyvAopa tov AREM pe IC50 ico
pe 39 ug/ml eved to mo acBevég Nrav to exyvAopa tovSoc 1 pe IC50 ico pe 970
pg/m

oa
[}

SOC_1

b
[}
1

L1 [ay}
= =}
1

=Y
=

L
[}

1C50=970 pg/ml

% ovoiotohl) pifoc AAPH
Fod
[}

] 500 1000 1500 2000 2500
concentration (pg/ml)

Avdypappa 17:H % avaoctodn (e€ovdetépwon) g pilag ROOe and 10 exydAcuHa
Soc 1
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10.7. MpoodLopLoROG TNG KUTTAPOTOLKNG SPAGNGC TOV PUTIKOV
ekxvAlopatog AREM pe T péBodo XTT

To gutikd exydhopo AREM  tov Cichorium endivia dgv gupdvice kopd
KUTTOPOTOEIKY] Opdon ota pvikd kottapo C2C12 (0TI CLYKEVIPAOOELS TOV
¥pnowomomdnkay Katd v mepapotikn dwdwacia (1, 5, 10, 25, 50, 100 pg/ml).

EVD EUQAVNCE (OTOTIOTIKO CMUAVTIKY) KLTTOPOTOSIKOTNTO 0T cLYyKEVTpwon 200

ug/ml (Adypappo 23).
XTT
140
120
— 100
£
.
E 80
3
o
5 60
o
(] 40 *
20
0
cantrol 1 pg/ml 5 10 25 50 100 200
Concentration (pug,/ml)

Avdypappa 21 :Anoteréopata and ™ péBodo XTT.
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10.8. MpoodLoplopdg Twv emméSwv TG GSH pe kvttapopeTpla
pomg

Ta enineda g GSH npocdiopictnkay pe ™ péBodo T KVTTAPOUETPIOG POG, LE TN
YPNOT TNS YPWOTIKNG mercury orange.

Iotoypdupota mov mapovoidlovv to péyebog (FSC) kot v kokkimon (SSC) twv
KUTTOpOV Yoo ta pvikd kottapo C2C12 kabdg kot v évtacn @Bopiopov Tng
YPWOTIKNG mercury orange mopovctdlovior oto Adypaupo 23 (oeh.86). H péon
évtaon @Bopiopot enelepydomke pe 1o Aoywopukd BD Cell Quest kot ot tyég

TOPOVGLALOVTOL MG EKOTOGTIONN TOGOGTA MG TPOS TO contol.

Kuttapopetpo -GSH (AREM)

200,0

180,0 * *
160,0
140,0
120,0
100,0
80,0
60,0
40,0
20,0
0,0

25 50 100

control 10

GSH Levels

Concentrations (pg/ml)

Awdypappa 22: Anoteléopoto amd T HEB0SO TNG KVTTOPOUETPIOG POTCYLN TO. EMIMED QL
GSH. X10 duwypappa to amoteAéopato amewoviCovtor ¢ emineda ¢ GSHoe
OULVAPTNGON UE TIC CLYKEVIPAOOELS TOV PUTIKOD ekyvAicpotoc AREM (ug /ml).

Ortav mponyndnke enelepyacio tov kuttdpov pe 10 eLTIKO ekydMopo AREM, ta
enineda g GSH ota poikd kottapa C2C12 avéndnkav katd 2,70%, 3,30%, 65,30%
Kot 75% o¢ oyéon pe to enineda g GSH o710 deiypa control, yo Tig cuyKevIpMOGELS
10, 25, 50 ot 100 pgexyvliopotog/ml avtictoyo(Adypappa 23). ZToTioTKG
onuavtikn avénon mapatnponke pévo otig dVo TEAEVTAIEG GLYKEVTpMOELG S0ug/ml
(65,30%)kor 100 pg/ml  (75%).Onowg mopotnpeiton, €med] o WEAVOUEVES
GLYKEVIPAOGCELS TOV QUTIKOD eKyVAioHoTOg €yovpe avénuéva emineda GSH €yovue

LETATOTION ™mg KOUTTOANG TPOG T de&id.

85

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 19:01:41 EEST - 3.135.194.106



Avaypoppa 23 : Aviloon Kottapopetpiog pong ota poikd kottapo C2C12 yio tov mpocdiopiopnd g yAovtadeiovng (GSH).
(A) Iotoypaupata mov mapovolalovy v Kokkinon (SSC) oe cuvaptnon ue 1o péyeboc (FSC) twv kuttdpmv Kot
(B) Iotoypdppata mov topovctdlovy Tov aplfpd Tov KuTTapmy o cuvaptnon pe tov hopiopd tovg (10.000 kotTapa).

To FL2 avtimpoconevel v aviyvevon ¢Bopiopov ypnoyomotdvag to 488 kot 580 NM ¢ pukog KOUATog d€yepong kot eKtounng aviiotoiyws. Ta

KOTTOPO LEAETNONKOV KAT® amd TEVTE SL0POPETIKES GVYKEVIPMELS : VIO PLGLOAOYIKES cuvOKeg (control) kot o€ cvykevipdoelg 10, 25,50 kot 100 pg/ml.
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10.9. MpocdLoplopdg Twv emmESwv Twv ROS pe KuTTApOpETPla
pong

Ta enineda tov ROSwpocdopiomray pe ™ pébodo g KutTapopeTpiog pone,
pe t ypnon g ypwortikng DCF-DA.

Iotoypdppota mov mapovoidlovv to uéyebog (FSC) kot v kokkimon (SSC)
TOV KUTTApoV KOO kol v €viacn @BopiGHov TG YPOOTIKNAG Mercury orange
napovoldlovtar oto Avaypoppa 25 (oel.88)ywa o pikd kottapa C2C12. H péon
évtaon @bopiopot emnefepydotnke pe 1o Aoywoukd BD Cell Quest kot ot tiuég

Tapovo1dlovtal Mg EKOTOoTIONN TOG0GTH MG TPog To contol.

Kuttapopetrpo ROS- (AREM)

110,0

105,0

|
100,0
95,0 |
50,0 I
85,0
10 25 50 100

control

ROS Levek

Concentration (pgfmil)

Abypappa 24:Anoteléopota amd ™ UEBOSO TNG KLTTOPOUETPIOG PONG Yo TO
eninedo ROS. Xt0 ddypoppo to amoteAécpato amekoviloviol ®g eminedo TV
ROSce cuvaptnon e TIg CLYKEVIPMOGELS TOV PLTIKOV ekyvAicpatog AREM  (ug
/ml).

Otav mponynnke enelepyasio T@V KLTTAPOV HE TO GLTIKO EKYVAGLO TOV
AREM, ta enineda tov ROS ota puikd kottapo C2C12 dev mapovsiccav kavévo
OTOTIOTIKA CNUAVTIKO OMOTEAEGHO GE KOUd and TS ovykevipmoelg, 10, 25, 50 ko

100 pg exyviicpatog/ml, mov ypnowonomOnkav (Awdypappa 25).
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Avaypoppa 25: Avaivon kuttapopetpiog pong oto poikd kuttopa C2C12 yia tov mpoodiopiopd tewv eAevdépav prliov (ROS).
(A) Iotoypaupata mov wapovolalovy v kKokkinon (SSC) oe cuvaptnon e 1o péyeboc (FSC) twv kuttdpmv Kot
(B) Iotoypdppata ov topovctalovy Tov aptfud Tov Kuttdpov 6€ cuvapton pe Tov eopiopd tovg (10.000 kdttapa).

To FL1 avtmrpocwnedel v aviyvevorn @Bopicpov ypnoomodvtos o 488 kot 530 NM g pnkog KOLOTOS 01€YEPONG Kot EKTOUTNG avTioToiyws. Ta

KOTTOPO, LEAETNONKOAY KATO 0O TEVTE OPOPETIKEG CLYKEVIPMELS : VIO PLGIOAOYIKEG cuVOTKeg (control) kat oe cuykevipwoeig 10, 25,50 kot 100 ug/m
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11. ZUYKPLTIKA Aty pappota

Radical Scavenging
o0 - - 350
B0 - = =
- 300, T
g
70 - . -
i
41 250 2
T 60 2 g
£ T iy
% 50 | 120089
] P
2 a0 | £ =
=4 1 150 & &
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U 30 |-
1100 2
20 -
41 50
Q0 a
C.Endivia C.Endivia CSpinosum  Sonchus Asper
(KAEM) (AREM) (CSEM) {Soc_1)
NN DPFH ~ EEEE ABTS B Reducing Power Superoxide Scavenging Folin-Ciocalteu

Aw@ypappa 26: Xtov Stdypopo @aivovTol GUYKPLTIKG TO OTOTEAEGLOTA, KOl Od To
4 putikd exyvAiopata, 6cov apopd TN OPASTIKOTNTO E0VOETEPWONG TOV EAEVOEPOV
plov(DPPH ¢, ABTS ¢ +, 02 *), Tv Kavotto avaymyng Tov tpiebevi) oidnpov Kot
¢ nebddov Folin-Ciocalteu.

Plasmid relaxation inhibition

1200

1000

00

e00 |

1€50 {pg extract)

400

200

o - —

C.Endivia C.Endivia CSpinasum Sanchus Asper
(KAEM) (AREM) [CSEM) (Soc_1)

AvGypoppa 27: X1ov S1dypopilo oivovtol GUYKPLTIKA TO OTOTEAEGLLOTA, KOl OO To.
4 Tk exyvAiopaTo, OGOV 0POPE TNV KOVOTNTO TOVS VO, AVAGTEAOVY TV EMOYWYN

Opavoewv 610 TAacdlokd DNA and ) piCa ROO-.
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12. Tvlnmon

O1 ehevbepec pilec (ROS)eivar mpoidvto Tov PuctoAoykov petafoiiopov. Otav
0 0&uYOVO mopEyeTOl o mePicoEw N M pelwon tov eivon avemapkng, TOTE
odnyovpaote oe mapaywyn ROSOnwe avidovia covrepotediov, vdpo&uiikéc pileg Kot
V1EP0EEidlo tov vVopoyodvov (Aruoma, 1999). Ot ROS pmopei va givol guepyeTikéc,
31011 cvppeTéyovy og LoTKEC Aettovpyieg tov opyavicpov (Halliwell and Gutteridge,
1989; Miquelan dRomano-Bosca, 2004).An6 v GAAn 6uwg ot ROSamotelovv
OTIOAOYIKO TTOPAYOVTAYL0 TOAAEG TAOOAOYIKEG KOTAGTAGEIS OTMG 1 KOPKIVOYEVEDT,
01 KapdlokeES TabNGELS, 1) apTNPOCKANp®GT, 0 dofnme kot | ynpavon (Duh, 1998;
Honda et al., 2004; Tanizawa, et al.,1992; Uchida, 2000).

O poérog tov ROSomv attioroyio kot €&EMEN  emProfov  KAMVIKOV
KATOOTAcE®V €xel oOMynoel omv vmwobeon OTL T AVTIOEEWDWTIKA Umopel va
Aertovpyohv oG mpouioktikoi mapdyoviec. OAot or  agpdfior  opyavicpoi,
ocvumeptloppavouévov Tov avlpdTov, £Y0LV OVTIOEEWDWTIKA GLOTHLOTO GULVOG,
aAAG 01 puoikol avtioemTikol unyoavicpot pmropet va unv  elval erapkeis. ['a ovtod
T0 AOY0 M TOPOYN] OVTIOEEWMTIKOV HECEH STPOPIKMY GLOTATIKOV TOPOLGLALEL
HeYGAo evolapépov kot 1 (RTNom Yoo pUGIKE aVTIOEEIOMTIKA £xEl TpOCOTO aVENOET
Myo Tov aueioldv Yy TNV HOKPOTPOOesun ac@AAEl TOV  GUVOETIK®OV
avtio&ewdotikov (Yuetal., 2002). IToAréc avtio&eldmTikég ovoieg £xovv anopovmbet
amd QUOIKEG TNYEG, OTMC To PPpOGIUN ULTE 7OV To TEAELTAiO YPOVIAL EYOVV Yivel
aVTIKEILEVO HEAETNC.

Xy moapovoa HeAETN eEETAOTNKOV Ol BLOAOYIKEG EMOPACELS Kol Wlaitepa N
avTloEedmTikn dpdomn 4 euTtiKav ekyvMopdtov: Tov AREM kaulKAEMand to outod
Cichorium Endivia kot Cichorium Intybus avtictoyo kot tov CSEM and t0 @uto

Cichorium Spinosum ka1 télog Tov Soc_1 and o putd Sonchus Asper.

Yvuykekpyéva peretnnioay ta eENg:
1. H woavomta e&ovdetépwong erevBépmv pildv Kot 1 avoymyky dvvaurn Kot
TOV 4 PLTIKOV EKYVAMGUATOV.
2. H wovomta oavactodng amd 1o 4 ekyvAiopata tov Opadcewv o610

niacdkd DNA nov mpokorodviot amd t pila ROO-.
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3. H mpootatevtikny dpdon tov 1ovupOTEPOL PLTIKOD EKYVAGUOTOS EVOVTL TOV

o0& mTIKoD 0Tpeg, ota poikd kottapo C2C12 pe kuttapopeTpio pone.

Ta amoteléopata amd tn HeAéTn TG IKOVOTNTOS EE0VOETEPMOT G EAEVOEPOV PV Kot
™G OVOY®YIKNG SOVAUNG TOV 4 QUTIKOV EKYLAIGUATOV £de1Eay Ta eENG:

I Ym pébodo efovdetépmwong ¢ pilag DPPHe, 6Aa T ekyvAiopoto
TOPOVGIOCAY GNUAVTIKY IKavOTNTO aAANAeTidpaong pe ) pila. To e0pog TV Tu®V
IC50 wopovotav amd 10,5 éog 74 mg/ul . Ta mo wyvpd frav Ta ekyvAicHoTO TOV
derypatov AREM kot KAEM pg IC50 ico pe 10,5 pg/ml eved 10 mo acBevég frav
10 ekyOLAopO ToV Oelypatog Soc 1 pe IC50 ico pe 74 pg/ml .

ii. Tm pébodo efovdetépmone e piag ABTS™, oha ta skyvMopora
TOPOVGIACAY CNUOVTIKY IKovOTNTO aAANAETidpaonc pe 1 pila. To edpog tv TpmV
IC50 wopovotav ond 7,5 éwg 66 mg/ul . To mo woyvpd Mrav 10 EKYOAMGUA TOL
detypotog AREM pe IC50 ioo pe 7,5 pg/ml evéd 10 mo acBevég Nrav to ekydMGpo
tov detypotog Soc 1 pe IC50 ico pe 66 pg/ml .

iii. ¥t pébodo e&ovdetépmong g pilag O2- dAa Ta ekyvAiouata TopovGiacay
ONUOVTIKN KavotnTo oAAnAemiopaong pe 1t piCa. To evpoc tov Tipuwv IC50
Kopouvotay and 6,4 £og 56 mg/ul . To mo 1oyvVPd NTaV TO EKYOLAIGUA TOV OEYIATOG
AREM pe IC50 ico pe 6,4 pg/ml evo 10 Mo 0cOevéc NTov TO0 EKYOMGHO TOV
detyportog Soc 1 pe IC50 ico pe 56 pg/ml .

iv. >m pébodo oavaymyng Tov Tpiobevolg odnpov, OAd To EKYLMGUATO
TOPOVGINGAY GNUAVTIKY avaywyikn dvvaun. To gbpoc tov tiudv RP(0,5) kvpawvotav
and 6 ¢ 47 mg/ul . To mo 1oyvpd Nrav 1o exyvAoua Tov dsiypotog KAEM pe
RP(0,5) iso pe 6 pg/ml evéd to o acbevég Nrav to exydAGpo Tov deiyuatog Soc 1

ue RP(0,5) ico pe 47 pg/ml.

Ta exyvAMopoto ®otdc0 peAeTOnkov kot yw TNV KavOTNTO TOLS VO
avaotéAAovy TV enaywyn Bpadcewv 6to mAacudokd DNA mov dnpiovpyndnkav pe
™ pila ROOs. Kot ta 4 exyuMopoto epeavicay 60GOEEAPTMEVT] OVAIGTOAN, YEYOVOC
nmov dgiyvel 6Tt pmopodv va efovdetepdvouv TN pila owth, Topovoldlovtog
avTOEEWOTIKN-avTIeTaALaELYOVO dpdon. To ebpog tov tipnadv IC50 kopovotay and
39 pg/ml éwg 970 pg/ml, pe to mo 16yvVpo 10 exyvAcUA 0wTd ToL AREM pe IC50 ico
pe 39 pg/ml ko o acbevég o exyvAiopa tov Soc 1 pe IC50 ico pe 970 pg/m.
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To exydMopo tov Cichorium endivia (AREM) eiye cuvolikn TOADQAIVOAIKY|
neplekTikoTa fom pe 332,60 mg/g exyviiocpotog Ocov agopd tn dpacTikdTnTo
e€ovdetépmaong twv erevbépav pilov (DPPH ¢, ABTS ¢ +, O2 ¢), n IC50 &ivon 10,5
pug / ml, 7,5 pg / ml kou 6,4 pg / ml avtiotorya. X puébodo avaymyng tov tpiobevn
ownpovn Tl RP(0,5) eivon ion pe 9,8 pg / ml, evéd mapovoioce avio&eldmTiky-
avtyetodralyovo  dpdon pe tyun IC50 ion pe 39 pg/ml. To ekydAopo ToOL
Cichorium endivia (AREM) egivar mhovoto oe @awvolkd o&éa pe Pacikotepo TO
Kyopwkd o&L eved peTald GAA®V TepEyel YALKOGIOW QAAPOVOEWOV OTTOC 1M
AOVLTEOAMVT KO M KEPKETIVI. ALTA TA GLGTOTIKA TOV €lval LIEVLOLVA Y1 TIC WOGYVPES
avVTIOEEWMTIKEG KOl OVTILETOAAAELYOVES 1OWOTNTEG TOL  TOPOVGIOGE. AVLTO TO
EKYOMGLLO NTOV TO GYVPOTEPO OO TO. EEETALOUEVO EKYVAICUOTO OTIS TEPIGCOTEPES

pefodovG.

To exydMopo tov Cichorium intybus (KAEM) eiye cuvolkn mOALQAIVOAIKY
neptektikomra 320,10 mg/g  exyvAioparoc Ocov agopd 1 OpactikdTTO
eEovdetépmong twv erevBépav pillav(DPPH ¢, ABTS « +, O2 ¢), n IC50 tav 10,5 pg
/ ml, 9,1 pg / ml xou 8,2 pg / ml avtictorya. Ztn péBodo avaywyng tov tpiodevn
onpov N Ty RP(0,5) eivon ion pe 6 pg / ml, evd mopovcicce avTloEEBMTIKN-
avtipetadhalydvo  dpdon pe T IC50 ion pe 105 pg/ml. To exydMopa Tov
Cichorium intybus (KAEM)civar mhovoto oe @avolikd o&éo pe PocikdteEPO TO
Kyopkd o&0 evd peTa&y GAADV TEPLEXEL YAVKOGLAIOUEVL QAABOVOEdN OT®G M
AOVLTEOMVY] Kol 1M KEPKETiVI, OTI omoieg 0modidovior OvTIOEEWMTIKEG Kot
avtipetadhalrydveg W10t tec. I'evikdtepa to ekyvAiouo tov KAEM givan éva amd to

TO 10YLPA GE GYECT LLE TOL VITOAOUTO, EKYVAIGLOTOL.

Ocov apopd 10 ekydMopo tov Cichorium Spinosum (CSEM), n cuvoliky
TOADQOWVOMKY| TeplekTikdtTnTa Tov €lvan ion pe 116,75 mg/g exyviiopatog Ocov
aQopa TN OpacTIKOTNTA £E0VOETEPONG TV eAeVBépwv pilldv (DPPH «, ABTS -« +,
02 *)n 7y 1C50 fjrav 36 pg / ml, 28 pg/ml xon 21 pg / ml avtictorya. Xt pébodo
avoyoyng tov tpiobevr ownpoun T RP(0,5) eivan ion pue 8 pg / ml, evod
TaPOVGINcE AVTIOEEWOTIKN-avTIHETaALOELYOVO dpdion pe tiur IC50 etvan ion pe 300
ug/ml. To exydAopa tov Cichorium spinosum (CSEM), éxet Baocwd cvotatikd to

KIopwo o0&y kot givar mAovclo 6e yAvkooidw @Aafovoedav. Ilepiéyovron emiong
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OEOKITEPTIEVIKEG AOKTOVEG Kot GAAO @owvolkd o&éa, to omoia &Enyovv tnv
avTIOEEWMTIKN Kol ovTILETOALaEYOVO dpdon Tov. To ekyvAiopa owtd Tapovsiooce

Qo HETPLEL OPOCTIKOTNTO O GYEOT| LE TOL VITOAOUTO, EKYVAIGLLOTAL.

Téhoc 10 exydMopa tov Sonchus asper (Soc_1) supedvice v pkpdTEPN
OUVOMKT TOAVQOIVOAIKY TEplekTiKOTNTA ion pe 55,91 mg/g exyviiopatoc. Ocov
apopd T OpacTtikdTNTa ££0VOETEPOONG TV eAcvBépwV pilimv (DPPH e+, ABTS « +,
02 *),n i 1C50 givor 74 pg / ml, 66 pg/ml kot 56 pug / ml avrtictoyo. Xt uébodo
avaywyng tov tpiobevn ownpovn tun RP(0,5)  eivon ion pe 47 pg / ml, evod
napovcioce avtiofedmTikn-avTnetolastyovo  dpdon pe tyuq IC50 ion pe 970
pug/ml.  To exydMopo tov Sonchus Asper (Soc_l)mepiéyet kvpimg yAvkooidio
QAaPovoeld®V kot Qovollkd o&éa pe PacikOTEPO TO Kiopwkod 0&L. AcOevéotepn
elval 1 mopoVGiol GECKITEPTEVIKOV ANKTOVAOV, KATL TOL i1om¢ gvBiveton otV
ao0evESTEPT OVTIOEEIOMTIKY] KOl OVTILETOAAAEIYOVO OpACT) OV EUPAVIGE GE GYEOM

LE TOL LVTOAOITOL EKYLAIGHATOL.

Juykpitikd, omd To 4 QULTIKA EKYLAMOPATO, TN HEYOADTEPN 1KOVOTNTO

eEovdetépmong twv ehevbépwv prllov mapovsioce 10 ekyOAouo tov AREM and to

evtd Cichoriumendivia. Avtd pnopei va opeidetar 610 AVENUEVO TEPIEYOUEVO TOV GE

TOAVQUIVOMK(O GUOTOTIKA KATL TOL EMPEPOLOVETOL Kol OO TO OMOTEAEGULOTA TNG
uebodov Folin—Ciocalteu reagent.I'ia owtovg toug Adyoug 10 ekydAoua tov AREM
and 10 @utdo Cichorium Endivia emiéybnke yioa vo yivouv mepottépw pHeAETEG.
Juykekpyéva, peletnkay ot avtio&eldwtikég 1010tnteg Tov AREM 6¢ pvoPriaocteg
moviikoh (C2C12). Apyikd mpocdlopioTnke 1 KLTTOPOTOEIKT] CLYKEVIPMOT TOV
AREM pe ™ pébodo XTT kar otn cvvéyela ta enineda g yrovtabeiovng (GSH) kot
TV ehevbépav pilaov (ROS) e kuttapopetpio pong.

Avolvtikdtepa, pe ™ péBodo XTT mov mpaypotomowmbnke vy va
TPOGOOPIGOVIE TNV KLTTAPOTOEIKY)  GLYKEVIP®ON TOL  eKYVAiopaToc, Ta
amoteAéopoTo €01V OTL TO EKYVAMOUO OVTO OEV EUPAVICE TOEIKN OPACT OTIC

ovykevipooelg 1-100 pg/ml.

2 ovvéxewn, vmoloyicope to emineda  yAovtabeldvng o€ KOTTOPO TOL
ENMACTNKOV HE OLOPOPETIKEG GLYKEVIPMOGEI; QPULTIKOL ekyvAiopatog Cichorium
endivia(10, 25, 50, 100 pg/ml) yio 24h. Ot peTpRoelg Eyvay He KOTTOPOUETPIO. POng

Kol GOUQ®VA LLE TO OMOTEAEGLLOTA, TO KOTTOPO EMEITO OO EXADACT] LOVO LE TO PLTIKO
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ekyoMoua glyav vymAdtepa emineda yrovtabeldovng kot 65,30% kot 75% oe oyéon
ue to enineda ™c GSH oto delypo control, yio tic cvykevipmoelg 50 kot 100 ug
ekyvAiopatog/ml avtictorya. H mapoatmpovpevn avénon ota eninedo yhovtabeidovng
emPepfordveror ko amd ™ PPproypaeio. Mo ovykekpéva, 6e po €pguva TOL
TpoypatoromOnke pe éva amd To PaciKé CLGTATIKA OVTOV TOL EKYVAMGUOTOC OTMC
gtvor M kepketivn, €dei&ov 0Tl To eminedo yAovtabelovng (GSH) avéndnkav kot to,
enineda o&ewdouévne yrovtabedovng (GSSG) peimdnkoav ce opddec TOVTIKGOV 7OV
exkténkov oe avtyv (M. Zhang et al,, 2011).I'evikdtepa, OT®G OVOPEPETAL KoL
TOPOKAT® OO TOL KUPLOL GLOTOTIKA TOV PLTIKOV eKyLAicuaToc AREM (kiyopikd o0&y,
AovTEOAMVYT KO KEPKETIVN) GLUUPBAAOVY TNV aOENOT TOV  EMUES®V YAOLTOOEIOVIG
(GSH) eite dpdvtog omevbeiog oto évlvopo odvBeong g eite péom GAA®V

HoVoTaTIOV Owg ovtd tov Nrf2.

Y10 ROS, mov eniong mpocdiopicTnKay He KOTTAPOUETPIO PONC, 1| EXDOCT] UE TO
eVTIKO  ekyOMopo tov AREM, ota kOttapaC2Cl2 dev  mapovcioce kovéva
OTOTIOTIKMG ONUOVTIKO OmOTEAECUN GE KOU domd TS GULYKEVIPMGELS TOV
ypnoporombnkayv. I'evikdtepa dev vdpyovy dAlo BipAtoypagikd dedopéva ¢ TPog
™V EMidpact Tov PLTIKOV ekyvAicpatoc and to Cichorium endiviacta eminedo Tmv

ROS otV id10 1 6€ dALES KOTTOPIKES GELPEG.

Amotedéopota amd GAhec pedétec oe ekyvAiopatatov C. endivia, &dei&ov
VYNAN TEPLEKTIKOTNTA G ToAveavoreg (50 mg o@awolkwv / g eiehBepov
ekyvhiopatog) (Chelikani et al., 2004; Djeridane et al., 2006). Avtéc o1 peréteg €yovv
ociéer 011 1o C. endivia givor TAovoL TNYY] ONUAVIIKGOV PLOAOYIKGOV OPOCTIKMV
QAOPOVOEWDMY, QAWVOAKOV 0EEWV, TPUEPTEVIOV KOl OTEPOEWMOV. ATO 1o
onuovtikotepa gavolkd o&éa tov C. Endivia, sivar to Kiyopiké o0&V, mov Adym g

TaPOLGioG VOPOELAOUAd®V 61N doun Tov mailer poro avtioEewdwtikoy. Emiong,

ocuupdArer ot puBuion opopévav eviipwmy, 6Tmg EevoPloTikdv evidpwy g edong
II ko egaptopevov omd ™ GSH aviolewotkav evlopov(El-Sayed, Lebda,
Hassinin, &Neoman, 2015). EmumtAéov pio GAAN pekétn emPeformdvel ) cvpforn
avtov Tov PuTov Tov C. endivia 6to apVVTIKO GVoTO EvavTt 0EEWMTIKNG PAAPNG
AMOyo tov evdoyevav ehevBepov pllav, eEartiag tov amotelecpdtov mov £deiEav
VYNAN avayoyikn 1oy0 Kot ikavotnto déopevong piliov DPPH (Abbas et al., 2014).H
AVTIOEEWMTIKY dPACTIKOTNTA TOL Kiyopkov o&éog emPefordbnke mepartépw OtV

CLYKPIVOVTOG TV KOVOTNTO TEVTE OPOPETIKAOV PUTIKDV EKYLMOUATOV, OVTO TOV
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Ntav TAoVG0 o€ Kiopkd o&veCovdetépmoe 1 pila DPPH  moAv mepiocotepo,
(mepimov técoeplg opég)oe chyKplomn pe ta GAAo ekyviicpata(S. A. Petropoulos et
al., 2018).

H Aovteorivy givar emiong éva amd to kKuptotepa rafovoedn tov C. endivia to
omolo oe AAAeg peAéteg mov SeEnydnoav edvnke va e£ovdetepdvel Tig eAevBepeC
piCec DPPH, va mpoxoiel advénom g e€aptdpevng amd to oTotyeio avTioSedmTIKNG
amokpione (ARE) petoypoaeikng dpactikdtnrag Kot vo ovEAVEL To EMIMESD TOV
uetaypo@ikov topayovra Nrf2, evepyomoidvtag to povondrt Keapl-Nrf2-ARE. Otav
o mopdyovtog petaypaeng Nrf2 ocvvoéeton pe 10 otoyeio ARE, omv mepoyn
yovdiwv mov k®otkomolovv Evivpa g edong I, avtd odnyel oty emaywyn tovg. To
povomdtt Keap1-Nrf2-ARE givot moAd onuavTikd Y10 ToV GUVIOVIGHO TNG EKQPOOTG
EevoProtikav eviopmv g eaong II (m.y. GST) ko avioéedwtikdv eviiuny OTmg M

NADPH oé&eidaon(Y. C. Zhang, Gan, Shelar, Ng, & Chew, 2013).

H kepketivn avikel oy t4éN tov BropAafovoelddv Kot eniong amoteAel Eva
amd To GVOTATIKA TOV PpioKovVTol G PHEYAAN TOGOTNTO GTO PUTIKO EKYOAGHA Tov C.
endivia. MeAéteg Exovv deiletl 0Tt givar Eva 1o LPO AVTIOEEIBMTIKO, QPO OTOTEAEL Eva
amd Tovg 1oYVPOTEPOVS eEovdetepwtés TV ROS, cvumeptlapPavouévng g pilag
0% (Hanasaki et al., 1994, Cushnie and Lamb, 2005). Avtéc ot avtioEeld0mTIKEG
010TNTEG TNG KEPKETIVIG amodidovTon otV Tapovusion 000 aVTIOEEWMTIKMOV YN UIK®OV
ouddwv oto udpo mov Exovv M PEATIOTN SOUOPEMOON Yo TNV OTOUAKPLVO
elevBépmv prlov, onAadn v oudda KateyoAng otov daktoAlo B kot v opdda OH
ot 0éom 3 tov daxtvriov AC (Heijnen et al., 2002). EmumAéov, 1 kepketivny @aiveton
V0. EVIGYVEL OVGLOGTIKA TNV EVOOYEVT] OVTIOEEOMTIKY] AULUVO, AOY® TNG GLVEIGPOPAC
NG OTNV OMKN OVTIOEEWMTIKY KOVOTNTO TAAGLOTOS oV givor 6 popéc vymAdTEPN
and T cvvelseopd g Prropivig C kot Tov ovpkov o&éog pali. (Boots, Haenen, &
Bast, 2008).

Yvvoyilovtog amd To TopPaTdve, T0 ToALPALVOAKO ekyvAicpua AREM and to
evtdé  Cichorium  Endivia mopovoiace ™  peyoddtepn  avtio&Ed®TIKN-
avTetoAdalyovo dpdon. To exyviopa avtd, dmwg tpoavapépinke givor TAoHG10
o€ KIOPKO 0EL, AOVLTEOAIVN Kot KEPKETIVI), YEYOVOS OV 16mG £€NYel TNV 1GYLPY| TOV
avTo&e Tk dpdon. 'Etol, 1o amotedéopota g mapovoag peAétng €deiEav Ot
avtd 10 ekyOMGU Ba propovce va ypnoyomombet yio dnpovpyio ProAettovpyikmv

TPOPIL®V 1 CUUTANPOUATOV SATPOPNG LE AVTIOEEWMTIKN OpAoT).
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