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TPIMEAHX EEETAXTIKH EIIITPOITH

o Kovpétag Anpiarprog (Empiénov): KaOnyntg @uvcoroyiag Zokodv
opyavicpdv — To&woroyiog, Tunuo Broynuelag woar Buoteyvoioyiog,

[Movemotwo Oeccariog

o Xtdykog Anuirprog: Emikovpoc Kabnyntig @Dvoworoyiag Zoikov
Opyaviocuwv, Tuqua Bloynueiog ot  Bloteyvoloylag, Ilavemotiuio

®eoccolag

o Ilovidg Kovoetavrtivog: Avaminpotig Kobnynmge Buoymueiog, Tunpo

Ddapuaxevtikng, [Havemotwo [Hatpaov
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Evyapiorics

Koatapydg, 0o n0eha va gvyopiotion tov emPAémovia kabnynt| pov ot
dtevBovvt tov [IME «TOEIKOAOI'TA», k. Anuntpio Kovpéta yio v avabeon g
OUWTAMUOTIKNG HOL €PYOCIOG KOL Yo TNV €ukoipio. mov pov €0woe va desdym Tta
OTTOLTOVIEVO TEWPAUATO o€ €vo TANP®G EEOMMOUEVO €PYOOTHPLO KOl GE Eval
EVYAPIOTO TEPIPAALOV OOV VIPYE M OLVATOTNTA AEIOTOINGTC TOV O LITOPYOVCDV
YVOGEMY LoV KOOMG Kot amdkTons vEov Bopuonuaviov deE10THTV PEGH amd T
YPNOT TPONYLEVOV TEYVIK®V KOl LEBOS®V.

Eniong, 6a n0eha va exppdom Tic Oepuég evyapiotieg pov oty K. Kepaosum
EvBaAio. yio tv dyoyn ouvvepyoacio kot T GLUPOA NG otnv ekmdvnon g
TOPOVCHG EPYACIOC Kol YEVIKOTEPO Yoo TNV TOAVTIUN Ponbeid g kab’ OAn
JLIPKELDL TNG EPYACTNPLOKNG LOV TOPEiNG.

Evyopiot® moAh 6An v opdda tov epyactnpiov yio To GIAKO KA Kot To
TVELOL OAANAEYYUNG OV EMKPATOVOE KOOMG KOl Y. TOV EMUYYEALATIGUO TTOV
epovTILav vo emdEKVOOLVY o€ KaOE mepioTaoT.

Téhog, Ba NBeAa VO 0PLEPOC® OVTH TNV EPYOGIO GTNV OIKOYEVELDL OV KoL VO
TOVG EVLYOPIOTHO® OAOYLYO YLl TV OUEPIOTN OTHPIEN TOVG o€ KABE pov Prpa puéypt
oM UEPOL.
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ITEPIEXOMENA
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INEPIEXOMENA EIKONQN

Ewova 1: Kvtrapikég mnyég mapaywyng ROS. Ta vrokvttapikd opyovidio Kabdg kot
SPopa SOIKG KOl OOALTE KLTTOPIKG GUOTOTIKG GUVEIGPEPOLV GTNV TOPUYMYN

poG HEYEANG motKiAMog OpacTIKOV E0MV.

Ewova 2: H avanvevotikr] alvcida tov utoyovdpiov. To Levyog e and to NADH
eleépyetal 6to cvumloko I ¢ avamvevotikng aivoidac. ‘Emeita yivetor petapopd
TV € oto cuvéviupo Q Omov petagépovtal HEcm e pepPpavng oto coumioko II1.
21N GLVEYELD, TO €- UETAPEPOVIOL GTO KLTOYPOUO C TO OMOI0 HE TN CEWPE TOL T
petapépel oto ovumioko IV. To chumroko IV petapépet ta e oto poprakd o&uyovo.
Ewova 3: Metatponr| g vro&avlivng oe EavOivn kot teMkd 6 ovpikd 0&H pEC®
™G Opaong Tov evivuov o&eddon g Eavoivng (XO) kot mapdAinin tapaymyn ROS
(HzOz Ko 02'_).

Ewkova 4: Zynmuatikn aneikévion opiopEveV mymv mopaywyns eAevbépav pilav.
Ewova 5: O unyavicpdc g Mmdkng vrepoeidmong.

Ewova 6: Apdon evog avtioedmTikov mapdyovto Evavtt pog ehevbepng pioc.

Ewova 7: Evlupikot avtio&edotucol punyavicpot.

Ewova 8: H doun e yrovtabeiovng. Eivar éva tputentidlo to omoio amoteAeital amod

ta apvoééa Glu, Cys, Gly.

Ewova 9: Zymuotikn aneikdvion tov oEedmTikoy GTPEG.

Ewoéva 10: Atogopetikol TOTOL GLGKEVOV NAEKTPOVIKOD TGLYEPOVL.

Ewodva 11: Zuotatikd vypdv ovarAnpoong NAEKTPOVIKOD ToLyGpov.
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Ewova 12: Ot sweopetikég avaroyieg PG/VG mov ypnoipomolodvial ota vypd
NAEKTPOVIKOD TGLYAPOL KOl 1 GUOYETION TOVG UE TNV MOPAY®YN KOTVOL Kol TNV

aicOnom tov «yTLTNUATOG) OV diveL 0 ATUOG GTO ACLUO.

Ewova 13: MetaoAMoog TG TPOTLAEVOYAVKOANG GE KOTTAPO ONAACTIKOV.

Ewova 14: Ouv tpeig Swgpopetikoi tomol evdoOniiov: 10 ovveyés evoobnito
(continuous), 1o evdoOnio pe Owdkeva (fenestrated) kar 10 acvveyés evoobMAlo

(discontinuous).

Ewova 15: Zymuotikd didypappo mov delyvel TV TpoEAevuon Tmv evOoOnAlaK®Y Kot

QLLOTTOMTIK®V KLTTAPMOV atd EVOV KOO TPHYOVO OLLLAYYEIOPAACTMV.

Ewoéva 16: O dtdpopeg Aettovpyieg Tov evoodniiov.

Ewova 17: Zynpoatiky] ameikovion G GLoYETIoNG Tov 0EE0MTIKOD GTPEG UE TNV
evooOnhaxn dvoAertovpyion kot kot eméktoom  pe v avamtuén g

aBnpooKANpmoNG Kol GALDV KOpOLoyYELUKMOV VOGMV.

Ewova 18: Awoypoppotiky omewovion ¢ KOAAEPYEWNS TV  evOoONAloK®V

kuttdpov (EA.hy926).

Ewova 19: Metofoiopdc tov XTT mpog v vdatodwwivtyy @oppaldvn oamd

LULTOYOVOPLAKES HEVOPOYOVAGES KLUTTAPMV.

Ewova 20: Zynuoatiky] aneikdvion g AETovpyiag ToV KVTTOPOUETPOV POT|G.

Ewova 21: Avtidpaon peta&d g MDA pe 10 TBA mpog oynpatiocpd £yypmpov

npotoévtog pe Amax=>531 nm.

Ewova 22: Eovdetépmwon g pilag DPPHe and avtiofedmtikong mapdyovteg mov
Spovv dpeca o¢ d6teg H pe mopdAAnAn petotpomy Tov ypduatoc and pnop os

KiTpvo.
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Ewova 23: Avtidpaon peta&d tov kapPovolMkdv opddmv (aAdeioes/KeTOVES) TV
TPOTEIVOV Tov €xovv vrootel ofewmtikny PAAPN pe ™ 2,4-dwvitpo@oatvuivdpalivn
(DNPH) mpog oynuaticpd tov DNPH moapoaydyov 2,4-dvitpo@aivoivdpalovn e
Amax=370 nm. H avtidpaon mpaypatomoteitor vid 6Eveg cuVONKES Kol GLVOSEVETOL

ue amoPoAr evog popiov H,O.
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ITEPIEXOMENA ITINAKQN

IMivaxag 1: O xuprotepes dpactikég popeés o&uyovov (ROS) kar aldtov (RNS).

Mivaxkog 2: H taivopunon g vikotiviig ®G TPOg TOvg KIvOLVOLS Yo TNV
avOpomvn vysio cdppova pe tov evponaikd kavovioud CLP [(EK) apif.

1272/2008]

IMivaxag 3: Ot cvvnBéoTtepes CLYKEVIPMGELS VIKOTIVIIG OTO VYPA NAEKTPOVIKDOV

TOLYAP®V.

MMivaxkag 4: Emloyn cuykevipOoe®V TOV VYPOV NAEKTPOVIKOD TGLYdpov pe Bdon
ta anoteAéopato tov XTT assay yio ypfon oto MEWPAUATO TPOGOIOPIGHOV

OVTIOEEIOMTIKMV OEIKTMV.

MMivaxkag 5: ZuykevipoTikOg MIVOKOG TOV OTOTEASCUATOV omd T TEPApOTL
npocolopiopod tev emmédwv GSH, ROS, TAC, TBARS xou mpoteivikdv
KapBovoriov tov evoodnhakmv kuttdpmv EA.hy926 éneita and endoaon Tovg e
T0 VYPE AVOTTAP®ONG NAEKTPOVIKOD Torydpov. Me T 1 | ONADVETOL 1| CTATIOTIKA
onuovtiky avénon N pelwon, avtiotoyya, eved pe 7 1 N MNAGOVETOL 1 TAOT Yo

avénon 1 peiwon, avticTorya.
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IHEPIEXOMENA I'PAOHMATQN

I'pdonpa 1: Enidpacn tov vypov avoaminpwong nAektpovikov totydpov Dragon
Tail ovykévipoong vikotivinig 0 mg/ml ot Prwcwdémra tov evéobniokdv
kuttdpov (EA.hy926). Ta arnoteréopata napovoialoviar wg mean = SEM. Mg *
EMONUOIVOVTOL TO OTOTEAECUOTO. 7OV TAPOLGLALOVYV  GTOTICTIKO GTUOVTIKN

dtapopd pe to control.

I'paonpa 2: Enidpacn tov vypod avamiipwons niektpovikod totydpov Dragon
Tail ovykévipwong vikotivng 12 mg/ml ot Puwwootnta tov evéobniokdv
kuttdpov (EA.hy926). To anoteréouata napovoialoviar wg mean = SEM. Mg *
EMONUAIVOVTOL TO OTOTEAEGUOTO TOV  TOPOLGLALOVYV  GTATIGTIKG OTLLOVTIKN

dwapopd e to control.

I'pdonpa 3: Enidpacn tov vypov avamAnpwong nAektpovikov totydpov Dragon
Tail ovykévipwong vikotivng 18 mg/ml ot Puwowotta tov evéobniokdv
kuttdpov (EA.hy926). To arnoteréopata napovoialoviar wg mean = SEM. Mg *
EMONUOIVOVTOL TO OTOTEAECUOTO. 7OV TAPOLGIALOVYV  GTOTICTIKO CTUOVTIKN

dtapopd pe to control.

I'paonpa 4: Exidpacn tov vypod avaminpmong niektpovikov torydpov White
Orchid ocvykévipoong vikotivnig 6 mg/ml o Prwodmra Tov evéobniokdv
kuttdpov (EA.hy926). Ta arnoteréouata mapovoialoviar wg mean = SEM. Mg *
gmoNUAivovTal TO OTOTEAEGULOTO TTOV  TOPOLGLALOVY  GTATIGTIKA OTLLOVTIKI

dwapopd pe to control.

I'paonpo 5: Exidpacn tov vypod avaminpmong niektpovikov totydpov White
Orchid ovykévipmong vikotivng 12 mg/ml ot Puwodémto tov gvdobnioxmdv
kuttdpov (EA.hy926). Ta anoteréopata mapovcialovior wg mean = SEM. Mg *
EMONUAIVOVTOL TO OTOTEAEGLOTO TTOV  TOPOLGLALOVY  GTATIGTIKG OTLLOVTIKN

dwapopd pe to control.

I'paonpo 6: Enidpacn tov vypod oavoamAnpwong mMAEKTPovVIKOD TOLydpov

Temptation ovykévipoong vikotivng 12 mg/ml om Puwowdmra tov
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evooOniokmv kuttdpov (EA.hy926). Ta aroteléopota mapovsidlovtal mg mean
+ SEM. Mg * gmonuoivovtol To amoTEAECUATO TOV TAPOLGLALOVYV GTOTIOTIKG

OTUOVTIKT d1opopd pe To control.

I'paonpo 7: Enidpaocn tov vypod avoaminpwong mMAEKTPoOVIKOD TOLyGpoL
Temptation ovykévipoong vikotivng 18 mg/ml om Puwowdmra tov
evooOnlokmv kuttapov (EA.hy926). Ta aroteléopota mapovoidlovtal wg mean
+ SEM. Mg * gmonuaivovtol o amoTeEAEGUATO TOV TAPOLGLALOVY GTOTICTIKE

OTUOVTIKY dtopopd pe To control.

I'padonpa 8: IIpocsdiopiopog tov emmédmv g GSH twv evoodnMakmv Kuttdpmv
EA.hy926, émeito amd endaon Tovg HE TO VYPO NAEKTPOVIKOD TGLYOPOL GTNV
VYNAN CLYKEVTPMOOT), LE KLTTOPOUETPia pong. A) Me KOKKIVO YPDLLOL POivOVTOL TaL
OVTUTPOCMOTEVTIKA 10TOYPAUIATO TOL Tapovstalovy v kokkimon (SSC) kot 1o
uéyebog (FSC) tov evdobnAakadv kuttdpwv. B) Me umie ypopoa goivovior to
OVTIUTPOCMOTEVTIKG  ICTOYPAUUATO TOV  OElyvouv Tov apliud T®V KLTTAPWOV
ovvaptioel Tov ehopicopod tovg (10,000 kvttapa). DOH: Dragon Tail (0 mg/ml)
High concentration, D12H: Dragon Tail (12 mg/ml) High concentration, D18H:
Dragon Tail (18 mg/ml) High concentration, T12H: Temptation (12 mg/ml) High
concentration, T18H: Temptation (18 mg/ml) High concentration, W6H: White
Orchid (6 mg/ml) High concentration, W12H: White Orchid (12 mg/ml) High

concentration.

I'pagonpa 9: Ilpocdopiopog tov emmédwv ™ GSH tov evéodnAaxkomv Kuttdpmv
EA.hy926, éneita amd em®oacn TOVG HE TO LYPA MNAEKTPOVIKOD TOLYApPOL O1TN
YOUNAY] CLYKEVIP®OT|, HE KVTTOPOUETPiO ponG. A) Me kOKKIVO ypdpa goivovTon
TO AVTUTPOCMOTEVTIKA 10TOYPAUUATO TOL TapoLGlalovy v kokkimon (SSC) ko
10 péyebog (FSC) twv evdobniokadv kuttdpwv. B) Me umie ypopa eaivovrol ta
OVTIUTPOCMOTEVTIKG ICTOYPAUUATO TOV  OElyvouv Tov apliud ToV KLTTAPWOV
ovvaptioel Tov Phopiopov tovg (10,000 kdttapa). DOL: Dragon Tail (0 mg/ml)
Low concentration, D12L: Dragon Tail (12 mg/ml) Low concentration, D18L:
Dragon Tail (18 mg/ml) Low concentration, T12L: Temptation (12 mg/ml) Low
concentration, T18L: Temptation (18 mg/ml) Low concentration, W6L: White
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Orchid (6 mg/ml) Low concentration, W12L: White Orchid (12 mg/ml) Low

concentration.

I'paonpoe 10: Enidpocn tov vypdv avarAnpoong NAEKTpovikKoD Tolydpov ota
emineda g evooyevovg avnyuévng yiovtabewdovng (GSH) tov evdobniokdv
kuttdpov EA.hy926. Me * emonpoivovion o omoteAéoHOTO TOV TOPOLGLALOLV
OTOTIOTIKA ONUOVTIKY Olpopd o€ oyéon pe to control (p < 0.05). Ta

amoteAéspaTa Topovstdlovial g mean = SEM.

I'pdonpo 11: Tlpocdiopiopndg tov emmédwv tov ehevdépov pilov (ROS) twv
evooniakmv kuttdpov EA.hy926, émeito amd emmacn Tovg HE TO VLYPA
NAEKTPOVIKOD TGLYAPOV GTNV VYNAT GLYKEVTIPMOT, LE KVTTAPOUETPio pong. A) Me
KOKKIVO YPOUO PAiVOVTOL TO OVTUTPOCSHOTEVTIKA 1GTOYPAULOTE TOV ToPOLGLAlovV
Vv Kokkiwon (SSC) kat 1o péyeboc (FSC) twv evoonokmdv kuttdpov. B) Me
UTAE YPOUO OIVOVTOL TO OVTITPOCOTEVTIKA 1GTOYPAUUATO TTOV OglYvVOLV TOV

apOpd TV KLTTAPOV GLVOPTNGEL TOV POopiGov Tovg (10,000 KHTTOpQ).

Ipaonpa 12: TIpocsdiopiopnog tov emmédwv tov ehevbépov pilov (ROS) twv
gvoodniakov xvttdpov EA.hy926, émeito amd endacn Tovg HE TA VLYPA
NAEKTPOVIKOD TGLYAPOV GTN YOUNAN GLYKEVIPWOT, e KuTTapopeTpio ponc. A) Me
KOKKIVO YPOUO PAivOVTOL TO OVTUTPOCSHOTEVTIKA 1GTOYPAUUOTA TOV TAPOLGLAlovV
Vv kokkiwon (SSC) kot to péyebog (FSC) towv evoodnhaxkmv kuttapwv. B) Me
UTAE YPOUO QOIVOVTOL TO OVTITPOCOTEVTIKA 1GTOYPAUUATO TTOV delyvouv TOV

aplOpd TV KLTTAPWOV GLVAPTNGEL TOV POopiGov Tovg (10,000 KHTTOpQ).

I'pédonpo 13: Enidpoacn tov vypodvV ovorAnpwong NAEKTPOVIKOD TOYEpov GTo
enineda Tov elevbépav prllav (ROS) tov evoodniaxkodv kuttdpov EA.hy926. Mg
* gmonpoivoviol To OmOTEAEGUOTO OV TOPOLGLALOVV GTATICTIKG GNUOVTIKY
dwpopd oe oxéon pe 1o control (p < 0.05). Ta amoteléouato mapovstdlovtal mg

mean + SEM.
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I'paonpo 14: Enidpoon tov vypdv avamAnpoong NAEKTpoviKoD Tolydpov ota
emimeda ™G oLVOAIKNG oavtioewwtikng wavottag (TAC) tov evoodniokdv

kuttdpov EA.hy926. Ta anoteléopata mapovoidlovtal wg mean = SEM.

I'paonpo 15: Enidpoocn tov vypdv avamAnpoong NAEKTPovVIKOD Tolydpov ota
EMMEd TV OVCIOV TOL avTOpovV pe to BeofapPirovpikd oy (TBARS) tov
evooOnhaxkmv kuttdpov EA.hy926. Me * emonuaivovial to omoTeEAEGLOTA TOVL
TAPOLGLALOVY GTATIGTIKA CMUAVTIKY| Olopopd cg oyéom ue 1o control (p < 0.05).

Ta amoteréopata Ttapovstalovrol g mean = SEM.

I'pdonpo 16: Enidpaocn twv vypdv avamAnpoons NAEKTPOVIKOD TOYApov GTo
emineda TOV TPOTEVIKOV kapPovolMov tov evoodnAilakodv kuttdpov EA.hy926.
Me * gmonuoivovtol To OTOTEAEGHOTO TOV TOPOVGIALOVY GTATIGTIKG GTUOVTIKY|
dwpopd oe oyéon pe 1o control (p < 0.05). Ta aroteAéopata mapovstdlovior mg

mean + SEM.
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LYNTOMOI'PA®IEX

10, : Moviipec 0&vybvo

8-OHdG : 8-0&0-2"-6g0&vyovavoasivn

ACcOETL : 0&ikdg abBvrestépag

CAT (Catalase): Koatardon

CLP (Classification Labelling Packaging): Evponoikoc Koavovioude yio v
Ta&wounon, Emonuoaven Kot Zuokevasio Tov ETKIiVOLVeV yNUKOV Tpoiovimv
CoQ-10 (Co-enzyme Q-10) : Xvvévivpo Q-10

Cys (Cysteine): Kvoteivn

DCF-DA (2,7-dichlorofluorescein diacetate): 2,7-6iyhopopbopeockeivny d1o&ikon
DI1Y (e-liquids) (Do it yourself): avtooyédia (vypd nAexTtpovikov To1yapov)
DMEM (Dulbecco’s modified Eagle’s medium): ®pentikd vAkd avamntuéng tov
KLTTapwV 10 omoio mepiéyet dhata Earle’s

DNPH : 2,4 — dwvitpopatvuAivdpalivny

DPPH-e : 1,1-31potvul-2mikpuivudpaldAito

DPPH-H : 1,1-61pawvuA-2-mikpovivdpalivn

EPR (Electron Paramagnetic Resonance): HAEKTPOVIKOG TOPOLOYVITIKOG
GUVTOVIGHOG

ESR (Electron Spin Resonance): Zuvtovioudg nepiotpopng nAEKTPOVimV

EtOH : atBavoin

FAD (Flavin Adenine Dinucleotide): ®Aapivo-adevivo-61voukAeoTidto

FBS (Fetal Bovine Serum): Opdc¢ eufpdov pdéoyov

FC (Flow Cytometry): Kvttapopetpio pong

FDA (Food and Drug Administration): Opyaviouog Tpooipmv kot Poappikmv tav
HITA

FSC (Forward Scattering): Epunpoc6io¢ okedaouoc

GC-MS (Gas Chromatography — Mass Spectrometry): Aépia ypouatoypopio —
doopatopetpio palog

Glu (Glutamic Acid): T'vovtoptvikd o0&

Gly (Glycine): I'hvkivn

GPx (Glutathione Peroxidase): Yrepo&eidaon g yAoutabeiovng

GR (Glutathione Reductase): Avaywydon g yAovtabeiovng

GSH : Avnyuévn popon g yrovtadeidovng
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GSSG : O&edmpévn popen g yrovtabeldvng

HCI : vépoyropikd o0&y

HNO; : Nitpddeg 0&n

HOBT : YroPpopudmoeg o0&y

HOCI : YroyAwpuddeg 0&D

HOO:- : Pila vdpomepolvriov

H20; : Yrepo&eidio tov vopoydvov

HUVECs (Human Umbicinal Vein Endothelial Cells): AvBpamiva evéodniioka
KOTTOPO OPUPAAIKNG AEPOG

KH2PO, : Ateo&ivo poopopikd kdAo

MDA (Malondialdehyde): Mnlovikn 610Adeiion

MeOH : MeBavoin

Na;HPO, : O&wvo pwopopikod vatpilo

Na,SOq : Osukd vatpilo

NAD (Nicotinamide Adenine Dinucleotide): Nikotivapudo-adevivo-dtvoukAE0oTidoo
NH2CONHj3 : ovpia

NO- : Pila povo&ediov tov almtov

NO;: : PiCa 610&e1diov Tov almtov

O, : Aviovikn pilo covmepo&eldiov

O3 : Olov

OH: : PiCa vopo&uriov

ONOO- : Yrepo&uvitpmdeg aviov

PBS (Phosphate Buffered Saline): PuOuiotikd dtdAvpo goo@opikdv aldtmy
PMN (Polymorphonuclear neutrophil): Ovdetepogilo Tolvpopondpnvo KOTTapO
Prxs (Peroxiredoxins): TTepo&upedotivec

PUFAs (Polyunsatyrated fatty acids): ITolvakopeota Mmapd o&éa

PG (Propylene glycole): TIporvievoylvkoin

RCS (Reactive Chlorine Species): Apactikéc LopeES YAwpiov

RNS (Reactive Nitrogen Species): Apaotikég popeég aldtov

RO- : Pila aAko&uAiov

ROO: : Pila mepo&uriov

ROS (Reactive Oxygen Species): ApacTikéc LopPég 0EVyovoL

RSS (Reactive Sulfur Species): Apactikéc poppég Heiov

SOD (Superoxide Dismutase): Ynepo&eidikn diopovtdon
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SSC (Side Scattering): ITAdyio¢ okedaouog

TAC (Total Antioxidant Capacity): OAikr| ovTio&eldmTiKy KavoTTa

TBA (Thiobarbituric Acid) : ®cloBapprrovpikd o&H

TBARS (Thiobarbituric Acid Reactive Substances): Ovcieg ot omoieg avTidpovv pe
10 BgroPapPrrovpikd 0&D.

TCA (Trichloroacetic Acid) : tprylwpo&ikd o0&H

VEGF (Vascular Endothelial Growth Factor): EvéoOnAaxog ayyetokog avéntikde
TOPAYOVTOG

VG (Vegetable Glycerin): dvtikn yAvkepivn

WHO (World Health Organisation): TTaykéouioc Opyoviopoc Yyeiog

XO (Xanthine Oxidase): O&g1ddon g EavOivng

ITAY : IToAvkvkAkol apopatikol vOpoyovavOpaKeg
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Iepiinyn

To kanvicpa amotehel évav amd TOvG KOPLEAIOLS TAPAYOVTEG KIVOUVOL Yol
Kapdloyyelakég kot dAdec achéveleg maykoouing Kot £xel evoyomombel yio mpdxinon
mpowov Bovatov. Xta miaicww g peimong g PAAPNS Tov Koamvicpotog, To
terevTaia ypovia £xel mapatnpndel po poaydaio adénon g ¥PNoNG EVOALOKTIK®V
TPOT®V  KOTVICUATOG HECH MAEKTPOVIKAOV GUOTNUAT®OV TPOGANYNG  VIKOTIVING.
Ewdwotepa, 10 nAektpovikd totydpo kepdilel ocuveymsg £d0¢po¢ Kabng Bewpeitan
aoQOAECTEPO OO TO GLUPOTIKO TOLYAPO KOl emMKpATEL M avtiAnym Ot amoteAel
mOavo epyareio yla tn dtakomn Tov kamviopatoc. Ot ofeiec emmTdOELS amd TN YPNoN
NAEKTPOVIKOD TO1YApov €£ovv HEAETNOEL EKTEVG, WGTOGO Ol LaKPOYPOVIES TOAVES
duopeveic emdpdoelg otV vyeio Tov avOpOTOL TopapEVOLY o peYdAo Pabuod
dyvooteg. To ofeldmTikd otpeg eivol Yvootd TG EUTAEKETOL OTNV  avATTLEN
SPOp®V TABOAOYIKOV KATOOTAGE®YV. MEYpL OTIYUNG Ol TEPIOCOTEPES EPEVVEC
aQOPOVV TIG EMATMGELS GTO OVOTVEVSTIKO GUGTNLO EVD AMYOTEPES EYOVV ECTIAGEL GTO
ayyslokd cvotnpa (Pisinger & Dgssing, 2014). v mapovca Epguva, emyelpnonke
va oklaypaenfel n enidpacn T@V VYPOV AVOTAPOCTG TOL NAEKTPOVIKOD TGLYEPOL
oTNV 0EE000VAYWOYIKY] KATAGTACT ovOpOTIVOV £VO0INAOKOY KLTTAP®V (KLTTOPIKN
oelpd EA.hy926). I'a 10 okomd avtd apyikd tpocdiopiotnke 1 KutTapotoéiky dpdon
TOV  VYPOV  OVOTANpOONG He  pétpnom ¢ Puooipudmrog TV KLTTpoV
ypnowonowwvtag to XTT cell proliferation assay. Xt cuvéyelo mpocdiopiocTnkay Le
KLTTOPOUETPiag porg Ta emineda TG yhovtadeiovne (GSH) kot tov elevbipmv prliov
(ROS). AxoArovOnoe  QUCLOTOPMOTOUETPIKOG  TPOGOIOPIOUOG TG OMKNG
avtio&edotikng wavotrag (TAC), tov Babuod AMmdikng vrepoéeidwong (TBARS)
Kot Tov Pabuod mpwTEiviKng 0EeldmONG HE TPOGOOPICUO TOV TPOTEIVIKOV
kapPBovoriov. Ta amoteléopota £6e1&av dtatapayr| TG 0EEB00VAYWOYIKNG 1GOPPOTIOG
VEP TV eAeVBEPOV POV 5T VYPA OVOTANPMCNG TTOL glyav YOO KATVIKOV VD TO.
vypa pe yebon Pavilog emédellav €vo MO TOAVTAOKO TPOQIA ovéAoyo pe tnv
TEPLEKTIKOTNTO GE VIKOTIVT. Tomg TO To eVOOQEPOV VPN TNG HEAETNG APOPA TOL
VYPa pe yedon UNAO/HEVTO TOV PAVNKE VO EVEPYOTTOLOUV TNV OVTIOEEWMTIKY Guvva
Y. VO TPOCTOTEVCOVY T KUTTOPO OO TS OUCUEVEIS EMTTMOCELS TOV EAEVOEPOV
pllov. 'Eywve o¢ovepd mwg ol opoUOTIKEG VAEC TOL TEPLEYOVTOL OTO VLYPA
avarAnpwong mailovv Kaipto polo otn pecorafolpevn omd TO 0EEOMTIKO GTPEG

emayopevn To&IKOTNTO TOV VYPOV avamAnpoons. H peydin mowidio tov eumopikd
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SWBESIUOV VYPOV OVOTANP®ONG KOl TNG TANODPOS TV SUPOPETIKAOV YEVCEMY TOV
KUKAOQOPOUV  KOOIOTA  EMITOKTIKY] TNV OVAYKN YO TEPOUTEP® UEAETN Ko

OTOGOUPNVICT] TOL POAOL TWV GUGTATIKMOV TWV VYPOV GTNV TOEIKOTNTA TOVG.
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KED®AAAIO 1 - OEQPHTIKO MEPOX
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1.1 EAe00¢gpec pileg Kan 0EE10MTIKO 0TPES
1.1.1 Ewayoyn

Q¢ ehevBepn pila umopel va opiotel kabe avBOTOpKTO YNUIKO €100G (LOp1O,
dtopo, 16v) to omoio dtabétel mep1rTd apBpd e- cBévoug (cuvNBmG ENT) KOl CLVETMDG
éxel éva aoVleVKTO € Gg KATOwo TPOoylaKo. Qg ek TovTov, o1 eAevBepeg pilec elvan
NAEKTPOVIOQIAEG KOOMG €xovv avénuévn Téon vo omoomovv € amd GAAEG EVAOOELG
TPOKEUEVOD VO GUUTANPOGOVY TNV 0KTAdN TV € otn otolfddo cBévoug Tovg
(IUPAC, 1997). Xapaxtnplotikd mopadstypa gival to dtouo tov vdpoydévov (H) to
omoio omoteleiton amd 1p° won le” kot eivon M amhovotepn ehevBepn pila. Ot
e ebBepeg pileg éxovv yevikd peydAn ynuikn aotdbewor Ko gueovifovv vymin
OpaoTIKOTNTA. KOl TOAD YounAd ypovo mulmng. Eievbepec pileg pmopovv va
TPOKLYOLVV e O1dpopovg Tpomovs. 'Evag omd ovtovg elvar péEG® OHOALTIKNG
dtdomacng opotomoikov deopod (A:B — A+ + B+) 6mov mpokdmtovv dvo pilec.
Emiong, pumopodv va oynuatiotodv HECH 0EEB00VAYOYIKOV OVTIOPAGE®V 1| KOO
Kol HEC® amOOTAoNG VO ATOUOL amd KAmolo dAAo pdplo Kabhotdvtag To po véa
pila. Ov ehevbepeg pilec ovidpodv kol HETOED TOVG TPOC GYNUOTICUO  HLOGC
evepyelokd otabepng évoong mn omoia gival un pifo. Xtov opyoviopod, ot eAevBepec
pileg avtdpov pe moALd Propoplo dmwg mpwteives, Amidwa ko DNA mpokoidvtog
0&edmTIKEG PAAPES KOl EKKIVOVTOG OAVCIOMTES avTOPAcES eAeLOEpwV pLimdv ot
omoieg pumopodv duvntikd va £xovv PraPepéc cvvémeieg yuo thv vyeia (Siraki et al.,
2017).

M Bacikn kotnyoptlomoinomn tov ekevdépmv pridv umopet va yivel Bacel Tov
KEVIPIKOU Tovg otdpov. ‘Etol, dwukpivovtal, petald dAAwmv, ol dpacTikEC HOPPES
o&uyovov (Reactive Oxygen Species, ROS), al@tov (RNS), bgiov (RSS) kot yAwopiov
(RCS). A6 avtéc, exeivec mOV GLVAVTOVTOL GLYVOTEPE GTOV OpYaVIGHO gival ot ROS
Kot og pkpotepo Pabud ot RNS ot omoieg pali pe tig vméroumeg UmOpovV va
npokOyovv émetta and avtiopaon pe tig ROS. TMapdro mov avagepouacte o pileg,
TOALEG ovoieg un pileg cLYKATOAEYOVTOL GE OVTEG TIC OPACTIKES LOPPES, KaBmg eite
amoTEAOVV OLEWOMTIKOVG TOPAYOVTEG €iTe UTOPOLV €VKOAD VO UETATPATOUV OTIC
avtiotoryeg pileg toug. 'Etot, ot ROS opilovtar evphtepa amd ot o1 eAehbepeg pilec,

¢ exetva ta 10N oL TEPLEYOLY Eva 1] TEPIOGOTEPA ATOUN 0ELYOVOL TOL TANPOVV TA
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amopoiTNTO KPLITpLo, ®GTe vo, givan ynukd woAd dpaoctikég (Halliwell & Gutteridge,

2015). O1 kvpiotepec ROS kot RNS napovsialovrat otov mivoaka 1.

Mivaxoeg 1: O kuprotepeg dpaotikés popeég o&uyovov (ROS) kat aldtov (RNS).

Pilec Mn pileg
Ovopacia ROS Xvpporopog Ovopacio ROS Zopfoiopog
Aviovtog covmepoeldiov Oy Ynepoeidio Tov vopoydvou H,0;
Ydpo&vriov OH- YroyAwplddeg o0 HOCI
[Tepo&viiov ROO: YroBpopimdes 0£H HOBr
Alko&viiov RO- Olov O3
Y dpomepo&uAion HOO- Movnpeg o&uydvo 'o,
Ovopacio RNS Xvpporopog Ovopacio RNS Xopfoiopog
Movoé&gidiov Tov aldTov NO: Nutpddeg 0&0 HNO;
Awo&ediov tov almtov NOy- Yrepo&uvitpmoeg avidv ONOO

1.1.1.1 Aviov covaepoerdiov (O;*)

To covmepoeidio givar 1 aviovikr] Lopen Tov 0EVYOVOL Kot T dtabétet Eva
acvlevkto €, amoterel elevBepn pila. TMapdyetar amd TV avaywyn ToL HOPLOKOV
ouyovov amd le” oe cvotnuote UETOPOPAS € (T.X. OVOTVELSTIKY OAVGId0 T®V
ptoyovopiwv). Mmopei vo Tpokvyet Kot Hécm evEDUIKOV avTidpdcewv pe T Pondeia
ofewacmv (XO, NAD(P)H oxidase) (Halliwell & Gutteridget, 1984). H avtidpaon
CYNMOTIGHOV TOL givon 1 €€NG:

O, +e — Oy

[Mopdyeton oe peybleg mocoOTNTES OO TA PAEYLOVOON KOTTOpQ. Emedn stvar
apvnTIKd eopticpévo, to Oy dtayéetor SvoKola péca amd T PloAoykég pepppdvec.
To Oz elvan emiong moapapoyvntikd. e ovykplon pe drieg ROS, éxer peyaAidrepo
xPOVo Muimng (t1/2=10'5 sec). Xto froroyikd cvotnuata, pmopel vo onpovpynOel
KATO TN QUOLOAOYIKT KATOAVTIKY] Agrtovpyia (o motkidiog evibpmy Kabadg emiong
Katd TN ddpkela g o&eidmwong g apoceatpivig (Hb) oe pebapoosparpivny (HbM).
Ytovg Loviavovg opyoaviopots, 1o évivpo SOD mpootatevel 10 kOTTOPO Omd TIC
emPrafeic emodpdoelg tov Oz. H Proroykn tolwotmra tov Oz oeileton otnv
wKavoTTd TV Vo adpovomolel Evivpa mov mEPEYOLY GOUTAEYHA GO pov-Beiov (Ta

omoio. mailovv «Kkpioywo poéAo0 o€ o evpeio YKAUO HETAROMKOV  000V),
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amelevfep®VOVTOG PE aVTOV TOV TPOTO €AeVBePO GidNPo 610 KOTTOPO O OMOI0g
umopel péow g avtidpaong Fenton vo moapdyer v efopetikd dpaotikny pila
vopolvAiov (OH-). X popen tov HO2 pmopel emiong va mpoxaAéoel Aumidkn
vrepoeidmon kot ewdwotepa o&eidwon twv PUFAS. Avtopd emiong kot e
KOPPOVOMKEG €VOOELS KOL  OGAOYOVOUEVOLS  AvOpoKkes Onpovpydvtag TOoEIKES
vrepo&u- pileg. Q¢ ek TOVTOL, TO VITEPOEEIDIO ivar o KOpLa outior 0EEOWTIKOV GTPES

(Hayyan et al., 2016).

1.1.1.2 Pia vopo&viiov (OH-)

Me moAd kpd ypovo mMulong (~10'9 Sec) kot Tapa TOAD VYNAR
dpactikdmra, M pila OH- amotelel évav amd tovG 10YLPOTEPOVS 0EEWDMTIKOVG
Tapdyovteg ota PlOAOYIKE GCULGTAUOTA, O ONOI0¢ HAAIGTO TOPOVGLAlEL YOUNAN
EKAEKTIKOTNTO OvOQOPIKE e Tto pog ofeidwon vmooctpmpa. [Mapdyetor péow twv
avtidpaocswyv Haber-Weiss (Haber & Weiss, 1932; Koppenol, 2001) kot Fenton
(Fenton, 1894) napovcio vOg HETAAALOD UETATTMONG (OG KATAADTY TO 0700 GLVHOWG
etvan Cu ) Fe:

Oy + Fe** — Fe?* + 0, (1° 616510)
Fe?* + H,0, — Fe** + HO- + HO™ (2° 614810, avtidpaon Fenton)
Oz + H,O; —» Oz + HO- + HO™ (avridpaon Haber-Weiss)

1.1.1.3 Yzepo&eidoro tov vopoyovov (H,0,)

[Maporo mov avikel otic ROS, 1o H,0, dev elvan pila, odAd éva otabepd
poplo pe vynAad xpoévo NUILONG mov £xeL TNV KOVOTNTA VO SATEPVA TIC UEUPPAVES
Kol Opa WG TPO-0EEOMTIKOG TOPAYOVTOS ETAYOVTOG TNV TAPOYWYN GAA®YV OPUCTIKMV
erevbépav prlldv. Eivar éva o 0&edmTikd Kot oG ek TOHTOV GYETIKA AOPAVES GTO
neplocotepa  Popdpla, mapoOAo ovtd  givorl KavOd Vo ETAYEL  OVOCTPEYILEG,
OLLOOTTOMKES TPOTOTOWGELG VITOAEYUUATOV OE0AKNG KVoTEIVNG ToV gviomilovTal o€
EVEPYEG KOl OAAOGTEPIKES BEGEIS EWOIKOV TPOTEIVAV, LE amOTEAEGHO UETAPOAEG OTN
dpacTKOTNTA Kot TN Agttovpyio Tovg. OToldNmoTE TPOTEIVN TEPLEYXEL EVOL VITOAELLAL
QTTOTPMTOVIMUEVNG KLOTEIVNG umopel va o&edwbel and 1o H,O, (Veal, Day &
Morgan, 2007). Mnopel va. oynUoTIoTEl HE S1AQOPOVG TPOTOVG, OTMG HECH TNG
avtidpaong Fenton v pe m dpdon dedpwv oéewdacav. [Hapdystor 6 oNUAVTIKES

T0cOTNTEG 6T VITEPOEEIdIOcOMaT (LKkpd pepppavikd opyoviola) kabmg eniong ota
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ptoyovopla. Amowodopeitor eviopukd kopiog péow g CAT, mg GPX kot tov

nepo&upedosvav (Prxs) (Sies, 2017).

1.1.2 Inyéc mapaymyng erevdépov priav
1.1.2.1 Evooyeveic mnyéc

Ytovg (wvtavoig opyaviopovg, ot ROS mapdyovtar ce ddpopa KLTTOPIKA
ocvotnuote mov Ppiokovial oty TAOGUOTIKY HEUPPAvVN, OTO KULTOGOAO, OTO

VIEPOELGOUATO, OTIC LEUPPAVES TOV LUTOXOVOPIMV KOl GTO EVOOTAAGLATIKO O1KTLO.

(Ewova 1) (Di Meo et al., 2016; Holmstrom & Finkel, 2014).

Ewova 1: Kutropucég mnyéc mapaywyng ROS. Ta vrokvttapikd opyovidio Kabdg kot
Spopa SOIKA Kol SOAVTE KLTTOPIKG GUOTOTIK GUVEIGPEPOLY GTNV TOPUYMYN

poG PEYEANG TotKIAMOG OpaCTIKMOV E0MV.

1.1.2.1.1 O&erd Tk pGPopLAI®ON

H oavonvevotikn olvoida tov  putoyovopiov oamotedel v kvpuo
evookvtTopikny Ty mopaymyns ROS otovg mepiosdtepovg 1otovg. Ta kate&oymv
onueio 6mov mapayetor Oz givar ta copmiéypota I ko I ¢ odvoidag petapopdic
e. Katd ™ dwdwacio mapaywyng tov ATP opiopuéva € duvavtatl va Egpuyovy amd
TNV OVOTTVELCTIKT] 0ALGIO £xovTag m¢ amotédeopa T dnpovpyio eErevBépov pimv
(kopimwg ROS, xobmdg 10 O KOTOVOADVETOL KOTGA KOPOV OTNV  OEEWMTIKN

QewcPopLAimon) ¢ Taparpoidvta (Jezek & Hlavata, 2005; Turrens, 2003).
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Ewova 2: H avomvevotiky aAvcion
tov prtoyovopiov. To (evyog € and
1o NADH gioépyeton oto cvumioko |
NG OVOTVELGTIKNG aAvoidag. 'Emetta
yivetar  peTOQOpd TV € OTO
ocvvévlopo Q o6mov  petapépovtan
péow® NG UEUPPAVNG OTO GUUTAOKO
III. Xt ovvéyewn, ta € petapEpovTol
GTO KLTOYPOUO C TO OmOio HE TN
cEPE  TOL  TOL  UETAPEPEL  OTO

ovumioko V. To coumhoko 1V petapépet ta € 610 Hoplakod o&Euyovo.

1.1.2.1.2 OvoeTepOPrrio KoL AVOTVEVSTIKT «EKPNEN»

Ta ovdetepdpira  moivpopeomvpnva  kvttopa (PMNS)  amotelodv v
TAELOVOTNTO TOV KLUKAOPOPOVVIMY AEVKOKLTTAP®V GTOV OPYOVIGHO Kot OUVOVTOL VoL
mapayovv ypnyopa peydieg moootnteg ROS xatd ) dudpkelo g @oyoK\LT®ONG
péc® evoc @atvopévou mov ovopdletor avamvevoTikn (1 o&edwtikn) «Ekpnén». Ta
PMNs mailovv kpiowyo poA0 otV APOIUN GULVE TOV OPYAVICHOD EVOVTL TOV
nafoyovov. Katd t @Aeypovr), to KOTTOPO EMTPETOLV TN UETAVACTELOTN Kol
TPOCKOAANGT TOV AEVKOKLTTAP®Y GTO omnpueio Tov TPavUATOG HEG® £KKPLONG
JPOPOV  YNUEOTOKTIKOV  mopayoviov. H  avamvevotikny «éxkpnén»  Aowdv
yopaxtnpiletor amd avEnuévn Katavaioon o&uyovov kKot LIEPPOAKT TOPAY®OYN
ROS (xvpimg moapdyston O2-- omd v NADPH o&eddon) n omoio €xet
avtifoktnprokd anoteréouata (EI-Benna et al., 2016; Mittal et al., 2014; Nguyen et
al., 2017).

1.1.2.1.3 O&eroaon ¢ EavOivng (XO0)

Augpopa Eviupo Pmopovv vo 0EEWOMCoVY EVOOYEVT KO EEMYEVI VITOGTPAOLLATOL
Kat va odnynoovv otnv moapaywyn ROS. And avtd, n o&ewddon g EavOivng (XO)
elvalr and 1o mo peremuéva. H XO eivon o prlapivortpmteiv mov mepiéyet
poAvBdaivio (Mo) kot cidnpo (Fe) 610 gvepyd g kEVTPO Ko ailel Kevipikd poro
070 UETOPOAICUO TV TOLPVAV KOOMG KATOAVEL TNV 0&gldwon TG vro&avlivng og
EavOivn kot g EavBivng oe ovpkd 0EL. Méow avthg ¢ dadIKaciag To HOPLaKO

o&vyovo avdyetal odnydvtag 6to oynuatiopd Oz kot HoO,. H XO vrdpyer oe dvo
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HOPOEC: 0. pop@t| debdpoyoviong mov ypnowonotei 1o NAD™ ¢ déktn € kot po
pope1] ofewdong mov umopel kot avaysr to Oy amevbelag oe HyOz war Oy

(Djordjevic, 2004).

Ewova 3: Metatpomn g vo&avOivng o EavOivn kot tehkd o€ ovpikd 0&D HECH
G Opaong Tov evivpov o&elddon g Eavoivng (XO) kot mapdAinin tapaymy ROS
(H202 Kot 02’-).

1.1.2.1.4 Kvtoypopa P450

Ta évloua tov Kutoypdpatog P450 eumiékovtal oto oynuoticud ROS ota
Broroywd ocvotnuota. Ta évlvpa CYP koataivovv v o&uydvmon evog opyovikon
VTOGTPOUOTOS UE TOVTOYPOVI] aVay®YY] TOL HoplakoL o&uyovov. Edv n petagopd
o&uyévov oe €va VIOCTPpOHO Oev glval KaAd eheyyouevn, epeoviletal eavopevo
amoovlevéng, yeyovog mov odnyel oto oynuatioud ROS (Hrycay & Bandiera, 2015;
Zangar et al., 2004).

1.1.2.1.5 Avtooceidmon popimv
Kdnoleg evooelg 6mwg n aposearpivn, n pooceatpivr, dbpopes erapovec,
Kateyohapives kol BedAheg dvVavTal vo ovTO-0EEB®O0VV Tpog oynuoticpud ROS

(xvpiog Oy7).

1.1.2.2 E€myeveic tnyéc

[Towidot mepPaAloviikol TOPAYOVIEG TOV AEITOLPYOVV G OEEWOMTIKA
evfhvovtarl yuo 10 oynUaticpd eAevBépwv pimv 6tovg opyavicpovs. Edikdtepa,
ékBeon oe H/M 1oviCovosa axtvoBoria (UV, axtiveg X kot v), 6€ aTHoc@aptcons
pomovg Kot Propnyavikd amdPfAnta kabdg eniong to 0Lov (O3) amotehovv pepiKég
uovo amd TG ewyeveig myég oymuoticpod ROS. Emiong, a&iler va toviotel 6tL 0
éKBeomn oToV KOTTVO TOL TOLYAPOL OTWG KOl 1 KATOVOA®GT OAKOOA GUVEIGPEPOLV

onuovtikd otn dnpovpyio erevBépav piiov. Emmiéov, ddpopesg Ahheg EevoPloTikes
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ovoieg OM®G oplopéva PAPUAK, EVTOUOKTOVA, To&ives K.G. pmopel va dpovv mpo-
ofewtikd. Téhog, kupiapyn Bon katéyel Kot 1 S1TpoPn, LECH® TNG OTTOi0Gg dVVAVTOL

va mopayBobv ROS (Schroder & Krutmann, 2005).

Ewova 4: Zynuatikn oneikévion opioUEVOV TNY®V Topoy®yns EAeL0Epwv primv.

1.1.3 Bwhloywkn opdon tov ROS
1.1.3.1 OeTikéc emdpaoelg

[Topd to yeyovog 6t ot ROS €yovv tavtiotel pe avemBounteg emOPAGELS Yia
mv ovOpomivn vyeila, et eovel mog Sadpopatilovy onuavtikd poilo ot
(QUOIOAOYIKT)  Agttovpyio Tov  opyoviopuov. IloAdég ROS  eumiéxovtar oto
OVOCOTOMTIKO GUOGTNUO HE TN OpAcN TOVG £VOVIL TGOV OVTIYOVOV KATA TN
QOYOKVTMON, KAODS KOl GTIG PAEYLOVMOELS amoKpicelg Tov opyavicpov. Emumiéov, ot
e ebbepeg  pilec umopovv  vo  OmOTEAECOVV  YPNOIUO  CNUATOOOTIKA — Hopia,
oupuPdAlovtag oTn S10KLTTOPIKN EMKOWVOVIO LEGH TNG LeTay®YNG onpatog. [ailovv
Kpioyo poOAo oTn gvepyomoinon yovidiwv, TNV KLTTOPIKY OovVOTTLEN Kol TN
SLHOPPMOT TOV YNUKOV OVTIOPACEDV HEGH GTO KUTTAPO. ZVUUETEXOVV ETIONG OTN
pOBLION NG OPTNPLUKNG THECTG KOl LTOPOVV VO YPNGLLEVGOVY MG LEGOAUPNTEG OTN
Brocvvieon tov mpootayravowev (Reczek & Chandel, 2015; Shadel & Horvath,
2015; Zhang et al., 2016).

1.1.3.2 ApvnTiKéEG eMOPAOELS
Ot eheBepeg pileg avtiopovv pe ddpopa Propopla Ommg Mmoo, TPOTEIVES
KOt VOUKAETKA 0&€a 0EEOMVOVTAG TOl, 0ONYADVTOG GE GNUAVTIKEG TOEIKEG EMOPACELS

Y. Tov opyavicpd mov cvoyetilovtar pe ddpopec maboyéveleg. XapaKTnploTiKo
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nopdderypo amotedel M younAng mukvomtoag Amompwteiviy (LDL) 1n omoia
ofeavetar and Tic eAevBepeg pileg. H ofedmpévn popen g npociapfaveton amod
To pokpo@dyo  kor oynuatiCovrar to Agyoueva «foam cellsy mov Bo odnynoovv
apyotepa otn Onovpyio abnpopotikng mAdkag (aBnpoyéveomn). Ztn ocuvvéyeln
TEPLYPAPOVTAL Ol KUPLOTEPES 0EEIODTELG AVTAOV TV BLOHOPIOV KO 01 GUVETELEG TOVC.

I.  Awmdwn vrepoéeidmwon:

H évapén g AMmidkng vrepoéeidmong cvpPaiver 6tav pia pila (cuvnbmg to
OH:- Loym ™ vynAng dpacTikdTNTAS TOV) TPOSPaAel To. poopolmiotn (Kot Waitepa
o PUFAS) tov Mmtidik®v pepfpavikdv Sumhoctolpddny Tmv KuTtapmy. ATOTEAEGUA
avTNG NG aAANAEmidpaong elval o aAvcdwt avtidpaocn puov mov odnyel oe
oYNUOTICUO OA0 Kot AyOTEP®V JPACTIK®V POV £YOVTOG €V TEAEL MG GLVETELD TNV
anmAEln TG pepPpovikng axepordotntog. Katd v o&eidwon twv PUFAS tapdyovton
Mmdwcd vrepofeidtn kabmg Kot GAAOL HETOPOAITEC ®C TAPOTPOIOVTA OTMG 1
uniovikn dwAdetion (MDA) n omoio Ppiokel ocvyvd epoppoyn o¢ OelkTng

0&E10MTIKOV OTPEG.

O mnyoviopudg ™G AMTOKNG R "o "
vrepoleldmong €xet ®g e&ng:  pia ) on _L —
ehebBepn pila (my. OHY)  apyud “ tation ("
avrdpa pe éva PUFA amoondvrag éva | (. - o,
vépoyovo ko oynupotiCoviag  pua : F"“F‘aﬂa“"’\
Mmdwn  pia (L) n omolo péow
OVOCYNHOTIGHLOD TV decudV g‘ﬂ 4 v )
petoTpénetol o€ €vo 01€vio To 0moio - i ’
6T oLVEREWL oynuaTiel o mepofy- | P peronde Hpid peronc racical

pia (LOO-) pe mpooOnkn o&vyovov. H Ewéva 5: O pnyoviopds g  Amidkng
LOO- pe 1t oepd g pmopsi va VrEpoceidmong.

amoondcel H and yerrovikd Mmopd o&éa mpog oynuatiopd LOOH kot pag véog
Mmdwng pilag. Me avtdv Tov TPOTO d1adidETOL AAVGOMTA 1 AUTdIKY] VITEPOEEIdON
(Mylonas & Kouretas, 1999).

Il. Ipowteivikn ogidwon:

O mpoteiveg etvar amd 1o Popodpia wov Ppiokovial 610 GTOYACTPO TMV
erevBépav plov, apov mposPfiriovior and T ROS pe cuvénela v Tpomomoinon
™G douNG Tovg. Ot 0EEIBMUEVEG TPOTEIVEG XAVOLV TN AEITOLPYIKOTNTA TOVG, YEYOVOC

oL €YEL ONUOVTIKO avTiKTLTO Yoo T 010 Ta KVTTApO KaBmg avtd pumopel va

-27 -

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 14:52:40 EEST - 44.202.61.50



ovvendyeton omdAE0 Kamowog evOLKng Aettovpyiag. Otav pia mpoTeiv) o&edmveton
OVLGLOOTIKA Tapdyovtol KapPovolkég evmoelg (aAdehdec/keTdVeS) ol omoieg cuyva

YPNOUOTTOL0VVTOL MG deikTeG 0&e1dwTIKOD oTpeg. (Nystrom, 2005; Suzuki et al., 2010)

.  O&sidwon vovkieikdv oEfwmv:

[Tapd To yeyovdg 6T TpdKelTtan Yo Eva yevikd otabepd poplo, to DNA pmopet
va VTooTel 0EEI0mTIKEG PAGPeg Emetta amd aAinAeniopacn Tov pe Tig ROS. Avtég ot
BAraPeg apopodv kupimg tpomomoinon tov Pdcewv (m.y. o&eidmwon and to OH-) e
XOPOKTNPLOTIKO TTapdderypa 10 oynuotiopd 8-0&o-2"-deo&vyovavoosivng (8-OHAG)
AOy® o&eldmong ¢ yovavivig, amotkodounon TV Tovpvav, Opadon ite g Suthng
éMkog €ite piag ek Twv 600, kat PAaPec oto ovothua emddpbwong (Cooke, 2003;
Evans et al., 2009). Arotélecpo TV TOPATOVEO OAAOIOCEDV €ivar M dnuovpyio

HETOAAGEEDV TTOV EVOEYOUEVMG VL 0dNYooVV o€ Kapkivoyéveon (Marnett, 2000).

1.1.4 AvtoéedoTikoi pnyavicpol
Q¢ avtoeotikd Bewmpeitor o
ovcia M omoia avactéAlel 1| kobBvotepel
mv o&eldwon oapdpwv Propopiov. Ta
KOTTOPO dwbéTouv SLaPopovg
AVTIOEEOMTIKOVG UNYOVIGLOVG Ol 0Ttoiot
umopovv va dtakpiodv oe evivpkone
Ko pn evEupikovg kat 0 BloA0YIKOS TOVG  Eikéva  6: Apdorm  evog  avtio&eldmTikon
POAOG elvar Vo TPOCTATEYOLY TO KOTTOPO  maplyovea Evavtt uag eAevdepng pilag.
and TV 0EEWMTIKY KATOGTPOEY. AVt N Tpootacia pumopel va emitevydel eite pe
dueom avtidpaon pe TG elevbepeg pileg kol EOVOETEPMGT| TOVE UE LETATPOMN TOVG
oe Myo0tepo Opaotikd popla glte pe emdopbwon tov PAafov mov €yovv MoM

npokAn0ei ota Popodpia (Sies, 1993).

1.1.4.1 Evluopikoi avtioEed oTikol pnyovicpoi

Opwopévol  and 100G KLPLOTEPOLG
evlopkohg  avtoEedOTIKOVS  UNYoVIGHOVG
nepapfdvoov ta évlvpo diopovtdon Tov

ocovmepoediov  (SOD), «wotardon (CAT),

Ewova 7@ Evlopwkoi  avtio&edwtikol

pnyoavicpot.
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vrepo&eddon g yrovtabedovng (GPX) kot avaywydon g yhovtadeovng (GR) ta
omoio. cupPdriovy oty amotoéikomoinon twv ROS pécwm petatpomig tovg oe

MyOTEPO dPACTIKA LOPLOL.

1.1.4.1.1 Yrepo&erowkn drwopovtaon (SOD)

Eneon to vmepoleido sivar 1o&ikd, oyeddv OAot ot opyavicpoi mov (ovv
TAPoLGio. 0EVYOVOV TEPIEXOVV IGOUOPPES TOL EVEDUOVL SIGHOVTAGT TOL LVITEPOEELDio
(SOD), evog e€aipetikd amotelecpaTikod VOOV TOV KATAAVEL TV €E0VOETEPMON
tov O mpog Hy0, wor Op. Zta OnAaoctikd owakpivovior TPeES 10OHOPQOES, M
Kuttaponiacuatiky Cu/ZnSOD (SOD1), n wroyovdpiaxkny MnSOD (SOD2) kot
eEorvtropikr Cu/ZnSOD (SOD3) kot 6Aeg amatrtovv éva pétairo wg kataivt (Cu,
Zn 1 Mn) mpokepévon vo emtedécovv T Asrtovpyio tovg (Fukai & Ushio-Fukai,
2011). H avtidpaon mov kataidovv givorl 1 e€nc:

20 +2 H2+ 08 H,O,+ O,

1.1.4.1.2 Katohéon (CAT)

H CAT eivat éva 6ta0epd avtio&edmtikd £vEupo mov cuvovtatal Kupimg oto
vepo&uodpato Omov yivetal amotoikonoinon ovcldv pe 1t Ponbeia Oz m omoia
ovvodevetan amd mapaywyn HxOz. Aopkd, omoteheitor amd TEGGEPLG OUOLES
VTOHOVAOES Ie kKabepia va meptéyel amd po opdda oipng oto evepyo Kévrpo. O porog
¢ elvar va dtoomd to HyO2 o O; ko H20, mpootateboviag €161 To k0TTAPO 0md TV

to&kn enidopaom tov H,O, (Chelikani et al., 2004). Kotoivel v €&ng avtidpaon:

2H,0, =5 0, + 2H,0

1.1.4.1.3 Yagpo&erdaon g yrovtaOsiovns (GPX)

‘Eva onpovtikd avtio&edwtikd Eviopo mov mepiéyel oeAvio (Se) oto evepyd
KéVTpo Ko emterel v 10w mpootatevtikny Asttovpyion pe v CAT eivan n GPX.
Bpioketatl 1660 6T0 KVTTAPOTAAGHO Kot 6T UITOXOVOPLa 0G0 Kot 6TOV eEMKVTTAPLO
Y®PO. YTAPYOUV OKTD YVOOTEG ICOUOPPES TOV EVEDUOL 6TOV GvOpmTo e To aphovn
v GPX1 1 omoia cuvavtdtol 6To KUTOGOALO Kot £YEL OC TPOTILMUEVO VITOGTPMLLOL TO
H,0, (Conrad & Friedmann Angeli, 2017). H GPx1 ypnowonotel v avnyuévn
nopo1, g yrovtabedvne (GSH) ya va daondoet 1o H,O, o HoO pe mapddinin
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uetatpon ™¢ GSH omv oewdouévn popen g (GSSG), ocdupwvo pe v
avtiopaon: _

H,0, + ZGSHT: 2H,0 + GSSG
Otav 1o eminedo HyO2 etvor youmAd opa kvpiog n GPX , evd oe mepmtdoelg

avénuévov emmédov HoO; o opyaviopog ypnowomotet v CAT yia ) didomach Tov.

1.1.4.1.4 Avoyomydon tng yAovta0eovng (GR)

H GR xatalver v avayoyn e GSSG npoc GSH kot ydpn oe avtd to
Eviupo emTLYYAVETOL OVOYEVVIION TNG OWVNYLEVIG HOPONG TS YAouTaBEIOVIG KOt TO
KOTTOPO OTNPEl O [ 160pPoTia To AOYO OvnYUEVNG/OEEW®UEVIG HOPPNG. €2G
ouvéviupo ypnowonoteitar to FAD 10 omoio avdystor and to NADPH kot yiveton
LETAPOPE € 0T SI0VAPIOKY YEPUPO TOL depots GSSG mov €xel w¢ amotéAecua
10 oynuatiopd dvo popimv GSH péow g avrtidpaong:

GSSG + NADPH + H* %2 GSH + NADP*

1.1.4.2 Mn eviopikoi avtioetd otikoi unyovicpoi

Meto&d twv omovdotdtepmv PN eVOLIIKAV OVTIOEEOMTIKMOV  UNYOVICUMV
ovykataréyovtat: 1 petvorn (Vit A), n a-tokoeepoin (Vit E), to ackopPuco o&D (Vit
C), to B-kopotévio, 1o ovpikd 0&D, n yAovtabeidvn (GSH), to cuvévlupo Q-10 (CoQ-
10) ko o oeAnvio (Se) (Mironczuk-Chodakowska, Witkowska, & Zujko, 2018).
1.1.4.2.1 I'hovtaOe16vy (GSH)

[Tpokerron yio éva tpumentidio amotedovpevo amd Glu, Cys kar Gly to omoio
ouvavtdtol oe OAOVG TOUG 16TOVG (OTO KULTOMAGGHO, TO HTOXOVOPlL KOl TO
EVOOMAUGHOTIKO  OikTVO) KOl  €yel  MOAAOmAOVS poAovg péco ota  KOTTOPO
AertovpymVTaG G GVVEVILHO o8 d1apopeg eVOLIIKES OVTIOPAGELS LLE CNUOVTIKOTEPES
TIC 0EEO00VAYMYIKES AVTIOPAGELS OOV OPa MG EVOOYEVES OVTIOEEWDMTIKO LOPLO KOl
TG avtwpdoelg o0levéng dmov dpa mwg mapdyovtag amotoéikomoinong ovsldV (Kupimg
0TO NIaP). ZVUUETEXEL EMIGNG OTO GYNUOTICHO Kol TN SOTPNON TOV SIGOVAPLOIKMV
JECUADV OTIC TPMTEIVEG KOL GTI) UETAPOPE TOV AUIVOEEDV SOUEGOV TOV LEUPPOVDV.
H avtio&edotikn g wavotnto amodidetar ot covApudpvropdda (-SH) mov
dwBéter n avnypévn popen g (GSH). Emiong, xdpn ota évlvpa GPX kot GR
kafiototor dvvoty M SpKNG aVOKOKAMGY TG Kol HETOTPOM| TNnG Omd TNV

ofewdouévn  popen oty avnyuévn kar  oviotpoéeomg [National Center for
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Biotechnology Information. PubChem Compound Database; ClD=124886,
https://pubchem.ncbi.nlm.nih.gov/compound/124886 (accessed Dec 2, 2018)].

Ewova 8: H doun g yhovtabeidvng. Eivor éva tputentiolo to omoio amoteAeitan amd
t0 apvo&éa Glu, Cys, Gly.

1.1.5 O&edmTiko oTpeg

Yno  o@uowoloyikég  ouvvnkeg,  To Oxidative Stress
Depleted Antioxidants or Excess ROS

evookvuttopikd emimedoa ROS dwutnpovvior og

9 ‘*.b—\

\/\O\;
= ‘

@

woppomio. HE TO  EVOOKVLTTAPIKA  Proynpkd
avToEEWOTIKG OOTE Vo TPOAUPAvVETOL 1)

KUTTOPIKN KOTaoTPpopn. QG 0EE0MTIKO OTPES ¢-’/’

Ad\tlouldonn

Oeswpeitor  dwtapoyn ™G oppomiog HETAED
TPO-0EEOMTIKMV KO AVTIOEEWDOTIKAOV VIEP TOV

TPOTOV 1 0Toio dVVaTAL VO TPOKOAEGEL PAAPN

(Ewova 9) (Sies, 1985). To ofedotikd 0Tpes Ewcove 9: Tymuotikh ometkovion
Hmopel vo mPOKOYEL gite amd VIEPTAPAYOYN  ToU 0&e1dMTIKOV GTPEC.
erevBépov  pullodv  elte amd peiwon  TOV

AVTIOEEWDMTIKOV UNYOVIGUAOV 1] GUVOLAGUO OVTMV TOV dV0 KOTUGTACEWDV.

1.1.5.1 Emnt®0€1g T0V 0EELOMTIKOV GTPES

To o&edmTiKd oTpeC €ivar Eva GovOUEVO TO 0oio apopd T dOlaTopayr TNG
0&e100avay®YIKNG OLOLO0TOONG Kot GYeTICETOL PE TNV avATTLEN TOAADV TaBOoAOYIKMV
KOTOOTAGEWDY, GUUTEPIAAUPOVOUEVOV  JAPOP®Y  KOPIYYEWKADV — Tadnoemv,
TVELLOVIK®V VOONUAT®V, VEVPOEKPLAIGTIK®DV aiobevelmv (Parkinson’s, Alzheimer’s)
aALG Ko TOL ST, TG YRPOvVong Kot opiopévav tommv kapkivov (Cheignon et
al., 2018; Dasgupta & Klein, 2014; Emerit et al., 2004; Mantovani & Madeddu, 2006;
Reuter et al., 2010; Valko et al., 2007). Avoivtikdtepa, T0 0EEBOTIKO GTPEC UTOPEL
va gival velBvvo Yo TNV 0EEWMTIKY KOTAGTPOPT PLOAOYIKOV HOKPOUOpioV Ommg

npoteiveg, Mmidowa, DNA. Ewwdtepo, ov PraPeg otig mpwteiveg mepthapfavovy

-31-

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 14:52:40 EEST - 44.202.61.50



petalld dAL®V TPOTOTOiNGT TG TPLITOTOYOVS SOUNG KOl CAANYT GTI AEITOVPYIKOTNTA
TOVG, EVD OGOV aPOPA TN ATIOIKY LIEPOEEIOMOT UTOPEL VO £XEL OC GLVETELN TNV
OTOAEWL TNG HEUPPOVIKNG aKEPAIOTNTOS TOV KLTTAPp®V. ZyeTikd pe to DNA, o1
Opavoelg otic aAvcideg OAAG Kol Ol TPOMOMOMGELS TV PACEOV OTMG KOl M
OVETAPKELDL AELTOVPYIOG TOV GUOTNUATOS EMOOPHOONS AOY® OLEWMTIKOV GTPES
umopel va odnynoel o€ UETOAAAEELS Kot mBavOv o kopKivoyéveon. Mio ek TtV
OCUVETEL®V TOV OEEWMTIKOD O0TPeC Umopel va givor o Kuttaptkdg Bdvatoc, o omoiog
pmopel vo emélBel pe 600 TPOTOLS: £ite HECH AMOMTOONG €ite HEG® VEKPOONG TOV
KUTTOPOV. XTNV TPAOTN TEPITTOOT (ATOTTOGT) TO 1010 TO KVTTOPO EVEPYOTOLDVTIOG
E01KOVGC  UNYaVIoCUOVS OOMYEITOL GE TPOYPUUUATIGUEVO KLTTOPIKO Odvoto Oilymg
npdxAnon PAEGPNg ota yerrovikd kvttapo. AvtiBeto, OTOV LEAPYEL VEKPW®ON, TO
KOTTOPO apyIKO OLCTEALETOL KOl TPOKOAEITAL PNEN LE OMOTELEGO TO TEPLEYOUEVO

TOV Vo S1oPPELGEL 6TOV TEPIPALAOVTA YDPO ENNPEALOVTOC TO YEITOVIKA KOTTOPA.

1.2 HAiektpoviko Torydpo

1.2.1 Kénviepa VS atpicpo.

To kénvicua amoterel &vav amd TOVE KOPLPAIOLS TAPAYOVTES KIVOUVOL Yid
™V eREavion ToKiAwv voowv aAAdd kol Tpdov Bavatov oty EE kabmg Oewpeiton
vrevbovo yia mepinov 700,000 Bavdatovg emoiwg. Kotd péco 6po, 10 50% tov
Kamviotov mebaivouv mpowpa (oxedov 14 ypoévia vopitepa). Tlapd TG cvveyeic
TPOOTADEIEC TV TEAELTOU®MY ETMV Yl voucOnTomoinon Tov Kowol, o aplBpds TV
Kamviot®v otnv EBuponn moapapével vyniog kot givor g tdEng tov 26% T0L
oLvolMkoy TANBvopoL ek TV omoiwv To 25% elvar véor nlkiag 15-24 etov
(European Parliament. 700,000 deaths a year: tackling smoking in the EU;
<http://www.europarl.europa.eu/news/en/headlines/society/20160518ST0O27901/700-
000-deaths-a-year-tackling-smoking-in-the-eu>; accessed: December 22, 2018).
Mdahoto, ovppmve pe mpdéoeatn épevva ¢ Commision to 2017, n EAAGSa
Bploketor otV KOPLYN TOV YOPOV OGOV APOPA TO KATVICUN He Toc0oTO 37%
YEYOVOG OV onuaivel OTL TEPIMOV TECOEPIS GTOVG OEKO, TOAMTEG €lval KOTVIGTEG
(European Commission. Special Eurobarometer 458 “Attitudes of Europeans towards
tobacco and electronic cigarettes”. Brussels, 2017). O komvog Tov To1ydpov TeEPIEyeL
névo ond 4.000 ymukég evaroelg onwg CO, HCN, axetaddeiion, didpopa 0Eeidia Tov

alotov, Bapéa pétaria kol TA00G TINTIKOV eVOGE®V (AAKOOAES, KIVOVEG, OUIVEG,
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aldehdeg). Emiong, mepiéyel moAhég amd Tig MO KOPKIVOYOVES KOl UETOAAUEIYOVES
YVOOoTEG evaoelg O0nwc to Bevlo[a]mupévio kar dAhovg ITAY, vitpolopivec, N-
ETEPOKVKAIKEC apivec kat Bevioio peta&y aliov (Talhout et al., 2011). Eivouw yvooto
TOG 0 KOTVOG TOL TOLYAPOV UTOPeEl Vo EMAYEL KLTTOPOTOEIKOTNTO HEG® OAUPOP®V
UNYOVICH®V, €VaG €K TV omolmv givol Kot T0 0EE0MTIKO otpec. ATd v dAAN
TAELPA TA LYPA TOL NAEKTPOVIKOD TGLYAPOV TEPLEXOVV TEPITOL 4 PaCIK( GLGTATIKA,
onAaodn oyeddv yiMeg @opéc Ayodtepeg ovoieg amd Tov KOmTVO €VOG GLUPBOTIKOV
To1yapov. Q6T060, KOTA TNV OTHOTOINoT TOvG UTopovv va moapayBodv To&ikég
EVOOELS OMMG OKETOAOEDON, OKETOVY, OKPOAEIVY, QOPULOAOEHON AdY® Oeppukng
amowkodounonc (Jensen et al.,, 2017; Klager et al., 2017; Sleiman et al., 2016).
BéBata, ta enimedn TV EKTEUTOUEVOV OAIEDODV Elvar TOAD YOUUNAOTEPQ OO OTL GTO
ovpPatikd torydpo (Farsalinos & Voudris, 2018). Ztovg atpovg TMV NAEKTPOVIKMV
Totyapmv Egovv PBpebei emiong to&kd Poapéa pétaira 6mwg Cd, Cr, Pb, Mn kot Ni
(Hess et al., 2017).

Tnv tehevtaia dexaetia Exel mopatnpnOel o OA0 Kot avEavouevn Taon yio
YPAON  EVOAAOKTIKOV HOPOAOV  KOTVICUATOG UHECH  SOPOPOV  MNAEKTPOVIKMOV
oLOTNUATOV TPOSANYNG ViKoTivine. Edikdtepa, OAo kol meEPIEGOTEPOC KOGHOG EXEL
OTPOQPEL GTN YPNON TOL MAEKTPOVIKOD TOLYAPOL EMAEYOVIOS TO OTUICUO OG &V
VIOKOTAOTOTO TOL Kamviopatog (Stimson et al., 2014). Zopeova pe £PEVVES, 0 OTHOG
OV TOPAYEL TO NAEKTPOVIKO Totydpo Oewpeitan acparéotepog (Farsalinos & Polosa,
2014) kot vmootpileton Tmg mepiEyel 9-450 popéc Myotepeg T0&Ikég OvGieg o€ GYéon
1e Tov kamvo tov ovpPatikov torydpov (Goniewicz et al., 2014). Ermiong, emkpatei n
dmoym amd 10 gupv KOO TMG amoTeLel epyareio Yo T SLOKOMTN TOL KOTVIGUOTOG,
KGTL TO omoio dev givar akopo TAfpog emPePoropévo (Kalkhoran & Glantz, 2016;
Pepper & Brewer, 2014). ITopoio mov €yovv peietbei ol ofeleg emmtdoel Tov
NAekTpovikoh Tolydpov otnv vyeio oL avBpaomov, ot mOAVES HaKpPOYPOVIEG
EMBPACELS TOpAUEVOLY o€ peydro Pabud dyvoorteg (Farsalinos, 2018; Kaisar et al.,
2016; Kaur et al., 2018).

1.2.2 T €ivor T0 NAEKTPOVIKO TOLY(APO;
To mAektpovikd torydpo amoterel po matévia tov Kiwvélov @apuokomoton
Hon Lik n omoia xatoyvpmbnke to 2004 (Lik, 2006). Ztig ayopég g Evpodnng kot

™me Apepwkng ékave v gpedvion tov 1o 2006 ko 2007, avtictoya. [Ipokeiton yio
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L0 EMOVOCTOTIKY KOWVOTOU{O TTOV a@opd £vo. MAEKTPOVIKO GUCTNUO TPOCANYNG
VIKOTIVNG TO 07010 YPNCIUOTOLEl MG TTNYN EVEPYEWNG M0l ETOVOPOPTICOUEVT LITaTapio
wvTov ABiov n omoio pmopel va glvol €iTe AMOCTAOUEVN €ITE EVOOUOTOUEVT] OTN
ovokeLn. Ze avtifeon pe to cupPatikd Torydpo Omov yiveTon Kovon Tov KOTVo, TO
NAEKTPOVIKO TGLYAPO TOPAYEL EVAV EIGTVEOUEVO ATUO LEGH NAEKTPOVIKNG OEppavong
evog vypov avamAnpwong (Schaller et al., 2013). Ot GVGKEVEC TTOV ¥PNGILOTOLOVVTOL
amoTeEAOVVTOL KOTA KOUPLO AOYO amd TN pmoatopio, TNV OVIIGTOON, TOV TEPLEKTN
EMOVOTANPMCNG, TOV OTULOTOMTH Kol TO 0KpOooTOplo. Ot GLYYPOVOL TOTOL GLGKELVMV
dwbétouy emhoyég puBUong TopapéTpomv OT®G TG oyvog (watt) kot g Taong
(volt), cvotmuata eréyyov pong aépa (Air Flow Control Systems) mov enttpémovy ™
pOOIIoN ™G emMBLUNTAG TOGHTNTOG AEPO KATA TNV E1GTVOT, OT®G EMioNg Kot 006vn
LED pe évdeién otdbung urotapiog (Brown & Cheng, 2014). Ta vypd avaminpoong
nepEyovy mepinov 4 Pacikd cvotatikd Kot dtotifevtal o mANBog yeboEWV Kol og
OLLPOPETIKEG CLYKEVIPMOELS ViKoTivng. EmumAéov, vmépyer n dvvatdtnta yioo Tovg
YPNOTES VO, PTIAEOVY TO VYPO avamAnpwong g emthoyn toug (DY) ayopdlovtog Tig

TPOTEG VAEG Kal cuvovaovtag Tig yevoelg mov embupovv (Cox et al., 2018).

1.2.3 L06KeVEG NAEKTPOVIKOD TOLYAPOV
Meto&d  tov  Swedpov  THROV
OLOKEVMV  MAEKTPOVIKOD  TGLYOPOV  TTOV
gYouv  KukKAoQopnoel  UEYPL  oNpepa,
Jtokpivovtol TECOEPIS YEVIEG GLGKELMV.
Apykd, m TwPOIM  YEVIE  OPOPOVCE
NAEKTPOVIKA TGtydpa piog xpoems o omoia
npocopoialav omv O6yn 10 cvpPaTikd
Tolyapa ko amotelovvtay and pio protopio
Kol évo QUGIyylo TO Omoio meplelye TOV
aTpoTOMTH 0 0moiog Bépuatve Eva dtdAvLaL.
AvTOg 0 TOTMOG GLOKEVNG OeV EMOEXOVTAV
EMOVAPOPTIOT 1] AVOTANPOGCT] TOL VYPOV Ko

b

yU ovtd omv mopeia avamrtOyOnkav To

NAEKTPOVIKG TGLYAPOL TOL OTOI0L SIATNPAVTOS  Eycdva 10 Alapopettkoi THTOL GUGKELGV
T0 oYfpe TOLV GLUPATIKOV TOYAPOL &lyav  nAektpovikod Totydpov.

eMMALOV TN SLVOTOTNTA EMOVAPOPTIONG TNG UTATOPING TOVG KABMG Kot pOOUIGNS TOV
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aplOpod kot g Odpkelag TtV  swonvodv  (“puffs’) kot emopévog  MTav
EMOVOYPTCUYLOTOLOVUEVA. TN GLVEXELD KUKAOQOPNOE 1 dEVTEPTN YEVIAL GUGKELMV LE
7o Koo oyedlacud, péyedog peyaldtepo amd va KAUGGIKO TO1YEpOo Kot KUAVOPIKO
oynuo mov mopéneune oe otord. H emavapoptilopevn pmotapio elye peyolvtepn
yopntikotnta (MAh) kot tav duvaty 1 avarApwon tov vYpov. TELOG, 01 CLOKEVES
Tpig YEVIdG yapaktnpilovion amd peyoAvtepo péyebog, to doyelo mov mePLEYEL TO
VYPO AVOTANP®ONG EXEL LEYOADTEPT YOPNTIKOTNTO Kol Eival 6€ GTUA deEOUEVIC KoL
gyouv avénuévn yopntikdto umotapiog. Xuvnbmg mePEyovV  yEPOKivnTONg
OLOKOTTEG e TOVG OTOIOVG O YPNOTNG Umopel va pubuicel d1POPES TUPAUETPOVE

omm¢ v 1oy0 (watt) kat v taon (volt) (Gillman, 2016; Grana et al., 2014).

1.2.4 Yypa avomp®ong NAEKTPOVIKOD TOLYApov
Ola to VYPE AVATANPOCNS NAEKTPOVIKOV

totyapov (refill liquids i e-liquids) amotedovvtan

and o Baomn n omola umopet va givon gite VG eite

PG (cuvnbmg ypnouonoteital peiypo avtov), amd

1§ apopatikéc/yhvkovtikés vieg (flavorings),

vikoTivn (mpooarpetikd) Kot vepo. Xty Ewova 11

eoivovtor ta PaciKG  GLOTATIKA €VOG  LYPOV

avomiipocng (Kavvalakis et al., 2015; Schaller et gycgva 11: Tvotatid vypdv
al.,, 2013). Ta peiypata PG/VG eivor ynuukd NAEKTPOVIKOD TOLYEPOV.

otafepd Kot datifevtanl 610 EUTOPLO GE JAPOPES AVOAOYIES AVTAOV TOV GUCTUTIKMYV,
ue ovvnBéotepn v avoroyio 50% PG/50% VG. Qot660, KUKAOQOPOLV vYpa
avamAnpwong pe avaroyio 70% VG/30% PG i axoun kot 100% VG 1 100% PG. Ou
dwpopéc otn ypnon petacd VG kot PG, €yovv va kdvouv pe v mokvotnto Tov
VYPOV, GTNV TAPUYWYN ATHOV Kot TNV aicnon "yrumnpatog” mov divel o aTHdg 6ToV
Aoupod. Mo ovykekpyéva, n PG dwokpivetor yio 10 «yTOmMMUO» 6T0 AOUO 7OV
aohavetal 0 YPNoTNG, OVOOEIKVOEL TIC YEVGELS OTOL VYPE OVOTANP®ONG, EVM £)EL
puetopuévn mopoymyn atuod oe oyéon pe | VG. And v daAAn mievpd, n VG
yopoaktnpiletar amd pia BeAovdtv veN Kot LENUEVT] TaPAY®OYT ATHOD, GE GUYKPION

ue v PG, wotoco éxel petopuévn amddoon yevong (Harvanko et al., 2019).
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Ewévo 12: Ot dwpopetikéc avaroyieg PG/VG mov ypnoipomolovvial 6ta vypd
NAEKTPOVIKOD TGLYAPOL KOl 1 GLOYETICN TOVG UE TNV MOPAY®YN KOTVOL Kol TV
aicOnom Tov «yTLTAUATOG) OV diveEL 0 ATUOG GTO ALUO.

1.2.4.1 IIpomvievoyrlvkory (PG)

H mpomvievoylvkéAn 7n  odhog  1,2-
TPOTOVOJIOAT €fvorl o opyoviky €veoon (Ha
OwoAn). TIpokerton yoo éva Gygvoto, GOCLO Kot
ypopo EANMOES VYPO TO omoio elval avauei&ipo
pe  vepo, aKETOVT Kol YA@Poedopulo.
[Mopackevaleton ue vopOAVON TOV

In Aevoylvkoin (PG
TPOTVAEVOEEDIOV. XPMGIUOTOLEITAL MG SIAVTNG porvizvoyivkéin (PG)

1,2- S16)
PUPUAKEVTIKOY GKEVAGUATOV, GE KOAADVTIKE, O (1.2-mpomavodidin)

. , , | % CAS No.: 57-55-6
mpdcsbeto  Tpoginmy Ko ¢  Propmyovikd

. . . ¢ Mopuokdg Tomog: C3HsO
OVTWYUKTIKO, €ivor eykekpipévo and tov FDA kot P 5 o a2

. . . .| % M.B.: 76.095 g/mol
YEVIKA OvVOyVOPIGHEVO ®G ac@aréc. 'Exer molv

YOUNATY GUOTNUATIKY TOEIKOTNTO, OTTMG EYEL PAVEL % I0:1882°C

o€ mePapatolma, AOY® Tov petafoiliopuol g o % YypooKomikn evaon

4 /4 ’ 4 “. i §
YOAOKTIKO KOU TUPOCTOPUAIKO To. omoio, eivar | ° Aev to&wopeiton kot CLP

(QVOLOAOYIKE GUGTATIKA TOL KOKAOL TOV KITPIKOV 0EEOC.

p-lactate ——> Pyruvate
Propylene glycol ——> pL-lactaldehyde @f:ggfase

Alcohol
dehydrogenase L-lactate ——> Glucose

Ewova 13: MetafoMopdg e mpomurlevoyAuKOANG o€ KOTTOPA ONAACTIKOV.
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O Toaykoopog Opyaviopog Yyeiog (WHO) coviotd og uéylot Kotoviiwon
TPOTVLAEVOYAVKOANG Ta. 25 Mg/KgMmuépa dtav ot ypnoipomoteiton g npdcdeto
TPOPIL®V, OALG TO OPLO OVTO JAPEPEL OTAV YPTOLUOTOLEITOL G OHLIAVTNG PAPUAKMOV.
[Tpokelpévou va ypnotponombel g GVOTUTIKO GTA VYPA AVOTANPOONG, Bo TPEMEL Vo
givon pappoakevtikng kabapotntog 99,5% wou dvo [Farsalinos, 2016; National Center
for Biotechnology Information. PubChem Compound Database; CID=1030,
https://pubchem.ncbi.nlm.nih.gov/compound/1030 (accessed Nov. 10, 2018)].

1.2.4.2 ®vtikn yrvkepivy (VG)

H yAivkepivn (1 yAvkepOin) elvon €va
bypwpo, doopo, vypd pe LYNAO 1EMOEG, Exel
YALUKLQ yevom Kot givol ¢ eml to mAEioTOV UN
10l1K0. Xpnoomoleiton evpémwg ot Propnyovio
TPOPILOV ®G YAVKAVTIKO KOl EVLOOTIKO KOl GE
IN\okepoin

KOAADVTIKG  KOU  (OPUOKEVTIKO  OKEVAGLOTOL.

, . , , (1,2,3-mpomavotproin)
Xpnowonoteitar o 6poc  «puTiky  KaBdOg

, , , «» CAS No.: 56-81-5
TC(lp(X’YST(H Kupw)g (Dg TC(Ip(XTEpOlOV KOTO ‘CT]

RS

» Moprokdg tomog: C3HgO3

L)

dwdkacio  wopoywyNG Brokavoipwv. H

X/
°

. , , . M.B.: 92.094 g/mol
YAVKEPOAN omoTEAEL OMUAVTIIKO GLOTATIKO TMOV

tpuhvkepiov (TG) ko tov goopokmdioy. | - = 290°C

. , , , * Yypookomiky évoon
Ovcwotikd, etvor avty mov oynuartifet tov

*0

. , . o ¢ Agv ta&wvopeiton katd CLP
okehetd TV Mmopdv o&Ewv ota Ainmn. Otav 10 Swvou

ocopo ypnowonotel To amodnkevpuévo AMmog mg Ty eVEPYELNG, 1 YAVKEPOAN Kol TO
Mropd oféa ameievBepovovtol oty KukAogopio tov aipatoc. To ocvotaTikd
YALKEPOANG Umopel va petatponel 6e YALKOLN amd TO NTOP KOl VO TOPEYEL EVEPYELDL
vy tov Kuttapikd petafoiopd. Kavovikd m yAvkepOAn mapovctdlel moAy HiKpn
oelo ToEIKOTNTO KOl UTopovV Vo YIVOuv avekTéC TOAD VYNAEG amd TOL GTOUOTOC
d0oelg M ofeieg ekbéoelc. AmO v GAAN TAELpd, T YPOHVIL LVYNAAQ Emimeda
YAukepOANG 670 aipa oyetilovtal pe averdpkela TG Kvaong g YAvkepivig (GKD),
N omoio. WPOoKoAEl MO KATAOTOON YVOOTH MG LAEPYALKEPOAOLio. ONAOY Mo
OLGOMPELGT YAVKEPOANG 6TO aipa ko ot ovpa. [Tpokeyévou va ypnoyoromOet og

OLOTOTIKO OTA LYPE avaTANpwons, Oa mTpénetl va givor EopLOKELTIKNG KabapdtnTog
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99,5% ot ave. [(Farsalinos, 2016; National Center for Biotechnology Information.
PubChem Compound Database; CID=753,
https://pubchem.ncbi.nim.nih.gov/compound/753 (accessed Nov. 10, 2018)]. H
kaBapn yAlvkepivn dev eivor emppenng oty ofeidworn omd v atpdSPapo Vo
ouvnbelg ovvinkeg, ®oTOCO omocuVTiBeTanl KOTA TN Oépuavon pHe TopAyOYn TNG
toukng aldoebong axpolreivn. H €kbBeon oty axpoAeivn umopel vo €xel mokila
ToEIKA OMOTELEGUOTO GE KVTTAPIKO EMIMENO CUUTEPIAAUPOVOUEVOD TOV OEEWDMTIKOV

otpeg (Moghe et al., 2015).

1.2.4.3 Apopotikég Oreg (flavorings)

Ot apopatikég HAES AmOTEALOVLY VOTOCTACTO LEPOG TOV VYPDV OVOTATPOONG
TOV MAEKTPOVIKOV TOLYAPOV KOl UTOPeEl vo &ivor €ite QUOIKEG €lte TEXVNTEG.
XPpNOWOTOOVVTOL Yo VO TPOGOMGOLY TNV OPOPETIKN Yevon oe kdbe vypod
avoamAnpwons, elval  kotd  KOplo  AOY0  PPOCUIEC  OPOUOTIKEC VAEC TOL
xpnowonoovvior ot LoyopoTANCTIKY] Kol €Ivol YEVIKA OVOYVOPICUEVES ®G
ac@oAeic. TO yeyovog 0Tl avTéG 01 0VGIES Elval EYKEKPIUEVES Yo XPNOT MG TPOGHETA
TPOPIH®V VTOONAGVEL TG ot mBavol kivovvor Yoo v vyeia Exovv a&loroynOel
Koplog povo vy Katdmoorn kot Oxt v €kBeomn Oud TNG €0TVONG, EMOUEVOS OE
ocvvendyetot Tl 1 €16TVOTN ALTAOV gival ac@oing. O aepaywydg Kol 0 YOGTPEVTEPIKOS
COMVOG €lval OpKETA O10KPITOl KO OVTITPOCMOTEDOVY GNUOVTIKG SLOPOPETIKES
evacnoieg 6cov apopd v ToKOTNTA. XOPAKTNPIOTIKO TOPAdEyHo €ivor 1
To&IKOTNTA TOL SLUKETVAIOV TO OTOI0 YPNOIUOTTOLEITAL OC TPOGOHETO TPOPIU®V Yo VO
TPOCOUOLACGEL TN YEVOT Kot TO dpwpo tov Bouvtupov. IMapdro mov €yt eykpiBel yio
KaTAmoon, 1 vrepPoAlkr] €kBeon o SOKETOALO OO TNG ELGTVONG GTOV 16TO TOL
TVELHOVOL €YEL OC OMOTEAECUO. EUPAVION PPOoyyloMTIdng, MG OmAvVIaS Kot un
avootpéyiung mvevpovikng vocov (Kreiss et al., 2002; Van Rooy et al., 2007).
Emumpocbétme, ov apopoatikés evdoelg Oeppoivoviol 6T GLOKELT] MAEKTPOVIKOD
TGLYAPOV TPV ELCTVEVGTOVV, OTTOTE EVOEYETOL VO LOIGTAVTOL OOUIKEG PETOPOAES KOTd
™ 0épuavon tovg. Ta apopota sivor dwwAvpéva gite oe PG 1 VG kol cuyva dgv
avaypAQeOVIOL GTNV ETIKETO TOV VYPOV Ol OLGIES 01 OToieg TEPLEYOVTOL Kot EvBHVOVTIL
YL 1O dpope. Me emA0YN TOV KOTAAANAOL GUVIVAGHOV, Ol APMUATIKES OVTEG OVGIES

UTOpOVV VO TPOGOUOLAGOVY €lTE TN YELOT TOL GLUPATIKOD TOLYAPOV, €iTE YEVGELS
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QPOVT®V, YAVKAV, TOT®OV, KaB®G Kol cuvovooud avtodv. Mdlota, éwg to 2014

vrnpyov tovddyiotov 7,700 dropopetikéc yevoelg oty ayopa (Zhu et al., 2014).

1.2.4.4 NwoTtivn

[Ipoxertan vy éva  ghouddeg  vypd  UE
yopakpotikn ooun. Eival dypopo o ehappng
KITpVO KOl OmOKTO oTadloKd KA Ypodupo Otov
extebel otov aépa M 10 wg. H yedon tov sivan
mKp Ko Kowotikn. Eivar dtaAdvt) oto vepd ko
otovg ovvnbelg opyavikovg OwAvteg  (EtOH,
CHCls, dtoubvronfépa x.¢.). H vikotivn eivor éva
QLOIKO OAKOAOELDEG TOV PpiokeTon 6TOL PUAAN TOV

Kamvoy kot amoterel Pocikd oLOTATIKO T®V
Nwkortivy

% CAS No.: 54-11-5

tolydpwv. Emiong, ypnowomoteiton Oepomevtikd

v va fondnoetl oty dtakonn tov kamvicpotoc. H

< Mopiokdg tomoc: CioHiaN2
% M.B.: 162.236 g/mol
s X.(.:247°C

vikotivn €xer tagwvoundel xkotd CLP 6cov agopd

TOVG KIvOUVOLS Yo TV avOpdmivn vyeio o¢ o&elag

to&otnTog (0001 £kBeong: otoUa, OEPLLAL, EIGTVOTN)

. Y .
ypooKomud sveon Katnyopiag 2, ¢ epedioTikd TV SEPUATOG KAl MG

% dotosvaicOnt évoon

wavn vo. TpokaAéoel cofapr] opBoiuxn BAGPN.

Kotd t Oeppukn amoobvBeon g exméumovior tolikd aépla LovoEediov Tov
avOpaka ko o&ewiov Tov aldtov. [National Center for Biotechnology Information.
PubChem Compound Database; CID=89594,
https://pubchem.ncbi.nlm.nih.gov/compound/89594  (accessed Dec 22, 2018);

European Chemicals Agency (ECHA). Nicotine,
https://echa.europa.eu/el/information-on-chemicals/cl-inventory-database/-
/discli/details/48724 (accessed: December 22, 2018)]

IMivaxag 2: H ta&ivounon g vikotiviig ¢ TPOg TOug KIvdOVoug yio TV avOpadmivn
vyeia cOpP®va pe Tov evpomaikd kavoviopud CLP [(EK) apf. 1272/2008]

Tagwvopnon vikotivng kata CLP
Tagn Ktvdvvou Koatnyopio kivovvov | ANAmon emKivouvoTnToS
Oé&ela to&idtTa amd 2 H300: 6avatmeopo oe
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GTOLO TEPIMTOGT KATATOONG
Oéela To&ikdTTO S0 2 H310: Bavatnedpo o emapn
dépLaTog LE TO dépal
O&ela to&ikdTN T d1a 2 H330: avatmeopo oe
€10TTVONG TEPIMTOON EICTVONG
AuaBpwon/epebiopog 2 H315: npoxairet epebioud
dépLaTog TOV OEPUOTOC
YoBapn oeBoipkn BAGPN/ 1 H318: npokaiel coPapn
epebiopdg Tov 0EHAALOD opOaAkn PAGN

Q¢ yvootov, n vikotivn givor pa wiaitepa €0iotikny ovoio Kot éva eopetikd To&kod
OAKOAOEOEC TTOL €YEL TNV KAVOTNTA VO, OLOTEPVH TOV OLLOTOEYKEPOUAIKO QOPOyUO.
MdaMota, apkodv Katd pHEGo 6po 7 SEC Yyl va PTAGEL 1| VIKOTIVI] OTOV £YKEPUAO -
énerta amd £€kOeom Ol EICTVONG - OTOVC TVELHOVEC OMOL VLAAPYEL OVENUEVT
amoppoéenomn ond 1o aipo. Exnpedler Aowmdv 1o vevpikd cOoTnHa £XOVTOG TOIKiAn
VEVPOPVGIOAOYIKE KOl GUUTEPIPOPIKE ATOTEAEGUATO HECH OLAPOP®V TEPLOYDV TOV
EYKEPAAOL KOL VELPOYNUK®V 00MV. XVYKEKPIUEVA, OpO MG OYM®VIOTNG OTOVG
VIKOTIVIKOUG  VTod0oYelc  akeTvAoyoAivng (tovotpomikoi vmodoyeic ot  omoiot
KATOVEHOVTOL €VPEMS GE OAO TOV E€YKEQPOAO) OMOL TPOCOEVETAL Kol Oeyeipel
OPOUOTIKA TOVG VIOTOUIVEPYIKOVS VELPMOVES. AVTO €Yel OC OMOTEAEGUO TNV
ameAevfEP®ON VIOTAUIVIG HEC® EVEPYOTOINGTG TMV LOVOTOTIOV OVTOUOPNIG Kot
Katd cuvémela T dnuovpyio tov acbnuatog g sveopiag (Laviolette & Van Der
Kooy, 2004; Wonnacott & Barik, 2009). Ocov apopd 1o petafoiopd g, cvoppaivet
Kuplwg oto Nroap and ta Evivpa tov kvtoypopatog P4A50 kot edwodtepo omd ta
CYP2A6 kot CYP2B6 kot o€ éva pukpOTEPO TOGOCTO GTOLG TTveLpOvEG. H KoTvivn
elval o koprog petaporitng g vikotiving pe ypdévo nuilone 15-20 opeg, evod 1
vikotivn €xet ypovo nulong 1-3 opeg (Benowitz et al., 2009).
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Mivakog 3: Ot ovvnBéotepeg Ol MO KOWEG GUYKEVIPMOELS VIKOTIVIG OV
GUYKEVIPMOOELS VIKOTIVIIG oTO VYpa

" ) MEPLEYOVTOL GTO VLYPO OVATANPWOONG TOL
NAEKTPOVIKAOV TOLYAP®V.

KUKAOQOPOUV OTO EUTOPLO TOPOLGLALOVTOL

None 0 mg/ml (0 %)

otov Ilivaka 3. A&iler va onpeiwdel mog
Extra low 3 mg/ml (0.3 %)

ocOpeove pe 10 apBpo 20 TG €VPOTATKNG
Low 6 mg/ml (0.6 %)

oonylag ywo Ta mwpoidovia kamvoy (2014/40 /
Extra medium | 9 mg/ml (0.9 %) , . . o

EK) éyel opiotel o¢ avdTato emttpentd oplo,
Medium 12 mg/ml (1.2 %) | , . , .

OGOV 0Qopa TN GLYKEVIPMON VIKOTIVIG OTal
High 18 mg/ml (1.8 %) , , ,

VYpG Mmiektpovikod Totydpov, to. 20 mg/ml.
Extra high 20 mg/ml (2.0 %) , , , ,

Eniong n yopntkdmra tov mEPEKTN LYPOD

opiCetonr ota 2 Ml o¢ uéyloto 6plo Kot 0 UEYIOTOG OYKOG TTOV UITOPEL Vo TEPLEYEL Eval
LTOVKAAL VYpoV avamAnpoong eivar mAéov to. 10 ml. [Directive 2014/40/EU of the
European Parliament and of the Council of 3 April 2014 on the approximation of the
laws, regulations and administrative provisions of the Member States concerning the
manufacture, presentation and sale of tobacco and related products and repealing
Directive  2001/37/EC ~ (Text with EEA relevance) Available at:
http://data.europa.eu/eli/dir/2014/40/2015-01-06 (Accessed on November 25, 2018)].

1.2.5 HAeKTPOVIKO TO1YAPO KL 0EEIOMTIKO GTPES

Ta enineda tov ROS otov atpd tov vypodv avarinpoong tailovy onuovtiko
POLO otV TOEIKOTNTA TOV NAEKTPOVIKOV Totyapov. H mapaywyn ROS e&aptdtor amd
TOALOVG TTAPAYOVTEG UETOED TMV OMOlMV €ivol 11 UAPKO TOV NAEKTPOVIKOD TGLYAPOU,
Ol OPOUATIKEG VAES, M YpNoomotovpevn taon (Volt), 1 tepiektikdTnTo TOL VYPOV OE
vikotivn k.4 (Leigh et al., 2016; Zhao et al., 2018). H ypfion tov nAektpovikon
TOLYapov €XEl YEVIKA OLOYETIOTEL HE aLENUEVO OEEWMTIKO OTPEC. ZOUPOVA e
HEAETEG POOUOTOOKOTIOG MAEKTPOVIKOD mapapayvnTikob cvvioviopov (EPR) éyxet
dwmotwdel n vmapén SpacTikdv, youniod ypoévov Nulmng erevBépwv prliodv otov
atud tov vypdv niektpovikov totydpov (Goel et al., 2015). 'Eva covnbec poviélo
010 omoio eoTidlovTtal o1 HEAETEG TV TOSIKOAOYIKMOV EMOPAGEMY TMV NAEKTPOVIKMDV
ToyapmV givol To KOTTAPO Kot 01 16Tol ammd tov Tvedpova. Epsuvntég £dei&av mmg to
AEPOAVLLOTO ETAYOLV KVTTOPOTOEIKOTNTO Kot aEAVOLV TaL EMIMES 0EEIOWTIKOD GTPEG
KOl OEIKTOV QAEYUOVIG TOCO G€ avOpOmvVO TVELUOVIKE KOTTOPO OGO KOl OE

nvevpoveg moviikov (Lerner et al.,, 2015). H dwmepatotnta tov evoodnilokmv
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KUTTOP®OV TOV TVedUova, OTmg petpninke pe ™ pébodo aviyvevon tng ovVOENG
aVTIOTOONG KLTTAPOL-VTOGTPMUATOC, €miong ovédvetar €metto amd £kbeon ota
EPOADLOTO. MAEKTPOVIKOD TGLYAPOL, OVEEAPTNTO OTO TN GLYKEVIP®ON VIKOTIVNG.
MdéMota, ovtd to eldeipoto ot €vooONAMOKN HOVOSTOPAdN EVIGYLOLY  TO
0&e1dMTIKO GTPES KOl TN PAEYHOVY| TTOL TTpoKaAEiTOL od TV €kBeon ot aepoAvLOTOL
(Schweitzer et al., 2015). Axoun, pelétn oe avBpomva, Bpoyyikd exBnAlakd KOTTOP
(Beas2B) kot avOpdmivove mvevpovikove woPrdoteg (HFL-1) €de1&e 6t n ékBeon
TOUG 6€ GLVNON YNUKE TOL YPNOUYOTOVVINL MG YALKOVTIKEG VAES oTa LYPA
AVOTAPOONG MAEKTPOVIK®OV Tolydpwmv &giye moapopolr emlfuo  omoTeEAEGHOTO
TPOKOAADVTOG (PAEYUOVI] KOl OTMOAEW TNG AETOVPYIOG TOL EMONAIOKOD @POYLOV
(Gerloff et al., 2017). Ot apopatikéc YAEG ETOUEVMG TOV ¥PTCLLOTOLOVVTOL GTA VYPQ
TOV MAEKTPOVIKOV TOLYAPOV UTOPOVV YEVIKOL VO, TUPOSOTHGOLV (QPAEYLOVMOELS
anokpicelg otig omoieg pecorafel mapaymyn ROS, 6mwg dtomictmdbnie Kot 6g £pguva
mov  mpoyuatorombnke oe povokvtTopa (kuttapikés oepéc MM6E ko U937)

(Muthumalage et al., 2018).

1.3 EvooOiqio
1.3.1 Ewooyoyn

To &voobAo, o povootolBdda EVOOOMAIIKOV KLTTAPWV, OTOTEAEL TNV
ECMTEPIKN KVTTAPIKY EMEVOLOT TOV OUOQOpwV ayyeiov (aptnpies, QAEPeg Ko
TPLYOEW oyyeln) Kot Tov AepPkov cvotiuotoc. Emopévaoc PBpioketor oe dueon
EMOPN HE TO Oipa, TN AEUPO Kol To. KUKAOQOpoLvTa KOTTOopa. To Tpryoctdn ayyeio
OmOTEAOVVTOL OTOKAEIGTIKA omd evOOONAl0, eved OAa T GAAOL ayyeio @Epovv
emmpOcheTa, oTOPAdES 0md GLVOETIKO 16TO Kot Agio (. To oyfua Tov evoodniakmv
KUTTAP®V TOIKIAEL G OO TO ayYeElOKO OEVTPO, OAAG Elval YEVIKA AETTA Kot EAAPPDGS
EMUNKN, e dlactdoelg mepimov 50-70 um og punkog, 10-30 um o€ TAdtog kon 0,1-10
pm o€ mayoc. Xto TOlY®OUE TOL OHOPOPOL oyyeiov, Ta evoobnAlakd KOTTOpQ
TPocavatoAiloviol Katd HUNKOG Tov AGEova TOL Oyyelov, €AN(IOTOTOIMVTOG TIC
JUVAUELS S1OTUNTIKNG TACNC TOV acoKOUVTAL oltd TO pEOV aipa. Xg Evav evilka, TO
evoonMo amotereiton and mepimov 1x1013 kdtropa oynuatiCovrag oxeddov 1 KA
«opyavoy (Félétou, 2011, p. 1-2;) (Sumpio et al., 2002).

Ta evdoOniokd wottopa epeoviCovv o a&loonueiot €Tepoyévelo. OGOV
aeopd TN popeoroyia, Tn HOplokn Tovg cvvleon Kal T Asttovpyieg Tovg. Avti 1N

etepoyéveln,  Exel  tekpmpuwOel pe  peAéteg MAEKTPOVIKNG MIKPOOKOTIOG 7OV
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KaOEPOGAV HOPPOAOYIKE avayvopictovs voodnilakods @avotdmTovg 160 o€
ayyelo dPOPETIKAOV 0pYaveV, OGO Kol EVIOS TV OLPOPMOV OYYELLK®OV TUNUATOV
kéBe opydvov. Mmopohv va dtakpiBodv tpelg kuplot doptkoil tHmol evoodniiov: to
OLVEYEC, TO OCLVEYXES Kot To evoobnAto pe didkeva (Tse & Stan, 2010). To evéobnio
TOV apTPIOV Kol TV QAEPOV givolr ocvvexés oynuoatiCoviog o odtdKon
povootolfado m omoio cvuykpateital pe o@ytovs cuvdEsHovs. To evoobnilo twv
TPLYOEWMV ayyeimv Hmopel vo etvarl ouveXEG, aoLVEXEC 1| LE OLAKEVO, OVAAOYO LE TIG
avdykeg Tov vrrokeipevov 16tov. To evoobnAlo e dtdkeva etvar YopOKTNPIOTIKO TV
opybveov mov gumAékovial ot dmbnon 1 v €KKplor, CLUTEPIAAUPAVOUEVOV TOV
EVOOKPIVOV Kol EEOKPIVAOV AdEVMV, TOL YOOTPIKOV Kot EVTEPIKOD PAEVOYOVVOL KOOMG
KOl TOV VEPPIK®V onelpapdtov. To acvveyéc evoobnAtlo potalet pe 1o evoodnio pe
JliKeva, pe ™ Seopd OTL M SAUETPOS TOV TOP®V €ival LeEYOADTEPN Kot Umopel va
ekdNAwBobv g Kevl 010 KOTTAPO. Acvveyég evooBnio cuvavtdtal 6To Nmop, TO

omAva Kot To poeld tov ootmv (Aird, 2012).

Ewova 14: Ouv tpeig dSwpopetikol tOmol evoobniiov: 10 cuvveyés &voobnAlo
(continuous), to &vdoOnAlo pe owdkevo (fenestrated) kor to acvveyés evoobNAL0

(discontinuous).

Ta egvéobnhoxd KOTTOpO Kot TO KOTTOPO TOV OULUOTOUTIKOD GUGTHLATOG
TPOKOTTOLV ~ amd  Olpopomoincn  Tov 1010V TPAHSPOUOL  KLTTAPOL,  TOV
atpayysoprdaotn. Ot apayyelofraoteg dnUovpyoLV ayyeloPAACTEG OL OTTOlOoL LE TN
oEPA TOVG SPOPOTOOVVTOL GE €VOOOIMALOKA KOTTOPA OapTNPLOV, QAEPOV Kot

tpryocdav (Félétou, 2011, p. 4).
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Ewova 15: Zynpatikd sidypapipo mov deiyvel v TPoEAELON TV EVOOOMALIK®Y Kot

OLLOTTOUTIK®V KVTTAPWOV 0td £VOV KOO TPOYOVO OLyYELOPAOGTAOV.

1.3.2 Agertovpyieg Tov €vooOnALiov
To evdoOnho mailer kvplapyo poOro oTOV €AEYYO TNG PELOTOTNTOG TOV
allaTog, TG CLGCOUATMONG TOV AUOTETOAIDV KOl YEVIKOTEPA GTN SLOOIKOGIO TNG
awpootaong (Criswell, 2017; Yau et al., 2015). EmumAéov, eumiéketor ot pvuion
TOV QyYEWKOD TOVOL (ONAadN TNG KATAGTOOT TNG CUOTUATIKNIG TAGNG GTO TOTYMLOTOL
TOV ayyeiov) HES® NG EKKPIOTG AYYELOOPUCTIKMY OVCLOV (E1TE 0yYEI000GTAATIKMV
omwc t0 NO Kot 1 TPOGTAKVKAIVY €(T€ 0yYELOGVOTOATIKGOV OT®G 1 €vooOniivn-1).
Yymuatifovtog Eva nuumepatd epdypa peTald Tov aipotog Kol Tov TEPPAAAOVT®OV
woThVv, umopel Kot eAEYYEL TN Ol0-EVOOONMOKN UETOPOPE SUPOP®V SLOAVUEVOV
oVCIOV KOl pokpopopiov O6mwg Mmopd o&éa, MTOmPOTEIVES, AMTOTPOTEIVIKEG
Mmdoeg, YAukoln Kot vGovAivr, péca Kot £ amd TO aipa, SIUEGOV TOV TOLYMUUTOS
00 aupo@opov ayyeiov (Pi, Xie, & Patterson, 2018). Exktdég avtod, omotelel
ONUOVTIKO Topdyovio oTr pLuOUIoN NG AVOGOAOYinG, TNG (QAEYUOVNG Kol TNG
ayyeyEéveons (LECO Topay®yNG TOL
ayyeloyovov mopayovta VEGF) ko
€xel avayvoplotel g £vo HeTABoAKS
Kol eVOOKpwIKO Opyavo. Me dAAa
A0V, GUUPBAAAEL 0N daTPNON TNG
ayyelokng oupowdotacng (Galley &
Webster, 2004; Moreira et al., 2018).
Mepwcéc €K TtV TOAADV Ko
Bapvonuoviov  Astovpyuidv OV
emTeAOVVIOL Omd To  EVOOONAloKE

KutTopa Tapovctdlovial otnv Ewkdva 16.

Ewova 16: Ot dudpopeg Aettovpyiec Tov gvéodniiov.

1.3.3 Evoo01i0 kan ROS

O1 ROS oyetiCovtal otevd pe ™ @uooAoyiKY] Agttovpyio. Tov evéodniiov
Kaog moailovv kpioyo poho oty €MOLAMTIKY OladKAGioL KoL TOV EAEYYO TNG

Aoipwéng oty mepoyn Tov Tpavuatos. XounAd enineda ROS (16img vrd ™ popon
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H>07) pmopodv va €xovv evuepyetikég emdpAoel otn dodikacio ET0OAMONG TOV
mnyodv kobog ot ROS Jdpouvv wg devtepoyevelc ayyelMo@oOpol o€  TOAAG
OVOCOKVTTAPO KO UN-AELPOELDN KOTTOPO TO. OO0 EUTAEKOVTOL OTI Ol00IKAGI0L
emdopbwone. Ot ROS €yovv emiong v wavotta va puBuiovv 1o oynuatiopd
apoeopwv ayyeimv (oyyeloyéveon) oto onpeio tov Tpaduatog Kot T PEATio
OUATOOTN OTNV TEPLOYN EMOVA®ONG TWV TANY®OV. Apovv GTNV PO GHLVO TOV
EEVIOTY £VOVTL TNG LOADVONG HECH TMOV POYOKVTTAPMOV ETAYOVTAS TNV OVOTVEVGTIKN
«EKPNEN» €YOVTOG MG OMOTEAEGLA TNV KOTAGTPOPN TOV TAHoyOVOV GTIV TEPLOYT TOL
Tpovpatog Ko emmAéov 1 veepPoikn dappon ROS otov mepifdriovia ydpo €xet
nepartépo Paktnprootatikd anoteréouata (Dunnill et al., 2017).

Ot ROS mailovv Poacwkd poéio otn pOOon oG UeYdANg motkidiog
SPOPETIKMOV  SLOSIKACIDOV  KVTTOPIKNG onuatodotnong. Av kat o O6pog ROS
neptlopPdvel OAa To YNUIKA €101 TOV TPOEPYOVTOL OO TNV OTEAN AVOY®YY| TOV
HoploKoD 0ELYOVOL, TO SLAPOPO. OEEB0AVAYWOYIKE OPOUCTIKA €101 £Y0LV EVTEAMG
OLLPOPETIKES PLOAOYIKEG 1O10TNTEG CLUTEPIAAUPOVOUEVOV TNG OPACTIKOTNTAG, TOV
xPOVOL NULONS N TNG MITOSIAAVTOTNTOC, YEYOVOS TTOV £XEL CNUOVTIKEG GUVETEIEG OTN
dpdon toug. To HoO, mAnpot tig mpotimobEcels yio va xpnotedoel oG EVOOKVTTOPIKOC
aYYEAMOPOPOG KOl VO EVEPYNOEL OC £VO LOPLO KLTTOPIKNG ONUATOSOTNONG KaODG
TPOKELTOL Y100 Vo JUKPO Kol Un TOMKO HOplo kovoe va dlayéetal o Ploloyikég
peuppavec. apdyeron oe apbovia Kot o peydrog xpovog nulons tov to kabhotd
KavO va, dpa MG EVOG OEVTEPOS AYYEAOPOPOG AOKMVTOS TAPOUTETAUEVEG EMOPACELS OE
drpopeTikég 0d600¢ onuatoddtons. To HyO, pubuiler dopopetikéc mruyés g
eVO0ONMaKN G KLTTAPIKNG AE1TOVPYIOG, CLUTEPIAAUBOVOUEV®VY TNG OVATTUENG KO TOV
TOALOTAQGIOGUOD  T®OV  KLTTAP®V, TNG OMONTOONS, TNHG OvVadlopyAvmoNng Tov
KUTTOPOCKEAETOD KOU NG OVLOAETOLPYiOG TOL POAOL TOL MG @PUYHOS, TOV
QAEYLOVOOMV amoKpicemy, Kot TG pubuiong tov ayystokov tovov (Breton-Romero

& Lamas, 2014; Chen & Keaney, 2004; Félétou, 2011, p.62).

1.3.4 EvéoOniiaxn dvcrertovpyio Kot 0EELOMTIKO GTPES

Agdopévon TV TOALUTADY OPAGEMY TOL £YEL TO EVOOONALO Kol TOV TOKIA®V
CLUOTNUATOV TOV EUTAEKOVTOL, UETAPOAEC OTn Aettovpyion TV  €vOOOMALOK®V
KUTTAP®V UTOPOVV Vo, EMNPECCOVY &va M TTEPLGGOTEPA OO OVTA TO. GULGTILLOTO.

Optlopéva mapadeiypato evoodniakng dvoiettovpyiag mepthapfavouv: avEnuévn
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JmEPATOTNTO  LOKPOUOPI®OV,  oENUEVI/UEIOUEV]  TOPOYOY  OYYELOOPUCTIKMV
TOPAYOVIOV TTOV OOMNYEL GE U QUOIOAOYIKY| OYYELOGLGTOAN/OYYEIOOIOGTOAY], KO
avénuévn tpo-Opoupotiky dpactmpiomra (Grover-Paez & Zavalza-Gomez, 2009).
Yynid enineda ROS dOvavtor va éxovv emPBrafeig cvvéneieg yia ) Agttovpyia Tov
evooOnLiov kat pmopovv va odnynoovv oe maboroyikég kataotdoelg (Lund, 2010).
To avénuévo oLeldmTIKO OTPEC €YEL CLOYETIOTEL e TOAAOVS TOPAYOVTEG KIVOHVOL
OV EUMAEKOVIOL OTNV TOOOPLGIOAOYIOL NG AONPOCKANP®ONG KOl YEVIKOTEPO
JeopmV  ayyelaKk®v moforoylidyv, ocvumneptrapfavopévev  tov  dpntn, g
VIEPYOANOTEPOAALUING, TNG VEQPIKNG OVETAPKELNG, TNG YNPOVONG, TNG LIEPTACNG KOl
tov kanviopatoc (Ewova 17) (Higashi et al., 2009; Singh et al., 2015; Victor et al.,
2009).

Ewova 17: Zynuotikn ameikovion e cLoYETIoNg Tov o&eldmTIKo) OTPEG UE TNV

'

evooOnhaxn  OdvoAeltovpyion kol kot eméktoon  HE TNV avlmTugEn g

afnpockAnpmong Kot GAL®V KapOLoyYELIK®OY VOCMV.
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YKOTOG TNG HEAETNG

YKomOG NG TOPOVCOS UETATTUYIOKNG OUTAMUOTIKNG EpYOaciag elval 1 HEAETN
™G EMOPACNC TPIOV SWPOPETIKMOV VYPDV OVOTANPOONG MAEKTPOVIKOD TOLYEPOL
dwPabuicpévng  cuykEVIpOOoNG  VIKOTIVIG otV 0o&edoavaymyikn —KoTdoToon
avOpOTIVOV ayyelok®V evootnAlakmv KuTtdpmy. ' o oKomd avtd, KaAlepynonke
N Kuttapikn oepd EA.hy926, pia vppidikn KuTTopIK) GEPA TPOEPYOUEVT] OO T
oOvinén evéoniakmdv KuTtdpwv oppalkng eAéPac avbpodmov (Human umbilical
vein endothelial cells, HUVECS) kot emfniokdv KuTttdpmv amd KopKivouo Tov
nvevpova tov avBpmmov (A549). Apyikd, TpocdlopioTnke 1 KLTTOPOTOEIKOTNTA TOV
Kk6Oe Ociypatog £€merto amd ENMACT TOV €VOOOINAMOKOV KLTTOPWOV HE TO VYPE
avamAnpwong, ypnowonowwvtag to XTT Cell Proliferation Assay Kit. Mg Bdon ta
arotédecpato tov XTT assay ovagopwkd pe ™ Puooipdmra tov Kuttdpov,
emLéyOnkay amd 600 cvykevipdoelg (nio KVTTaPoToEIKn Kot ptio un KuTTopoToéikn)
v kdBe Oelypo vypov ovamANp®oNG yw. vo ypnotpomombovv oe mepdpato
TPOGOIOPIGHOD OEIKTMOV OEEWMTIKOD OTPES. ApYIKA, €EETACTNKE M €midpaon TOV
detypdtowv oto emimeda ¢ avnypévng yilovtabeiovng (GSH) kot tov dpactikdv
nopeadv o&vydovov (ROS) twv evéoOniokmdv wvttdpov upe t uébodo g
kuttapopetpiag  pong  (Flow  Cytometry, FC). ’‘Emecita, mpocdiopiotnke
QOCUATOPMTOUETPIKG. 1 ovvolkny  avtwoéewdotikny wavotnto  (TAC)  tov
EVOOOMAOK®OV KUTTAPOV EMELTO. amd EMMACT TOVG HE TO VYPE OVOTANPOONG.
Emumiéov, e€etdotnke o Pabpdc Mmdikng vrepoleidmong pe ) pébodo tov TBARS
kaBmOg Ko 1M LVIEPOEEIdMOTN TOV TPOTEIVOV pHE UETPNON TOV TPOTEIVIKOV
kapBovuriov. Me Bdon ta tapandve, entyelpnnke va okloypaendel n enintoon tov

VYPOV AVOTANPMOOTG GTO 0EEOWMTIKO TPOPIA TV EVOOINAMUKADV KVTTAP®V.
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KE®AAAIO 2 - TIEIPAMATIKO MEPOX
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2.1 Yhké & Opyavoroyia

2.1.1 Avtopaoctipro — S10AVPNaTE — VAIKE

Olo o avTOPOCSTAPLOL KoL O1 OHAVTEG TOL YPNCUYLOTOMONKAV NTAV OVOAVTIKNAG
KaBapOTNTOG, TOLAYYIGTOV.

e  Yypd avaminpmong nAektpovikod tetydpov g oelpdg NOBACCO Premium

g etarpeiag NOBACCO:
¢ Black Line Dragon Tail (cvyxévtpwong vicotivng: 0 mg/mL, 12 mg/mL,
18 mg/mL) pe yevon kamvikon
¢ Blue Line White Orchid (cvykévipmong vikotivng: 6 mg/mL, 12 mg/mL)
ue yevomn Pavika
¢ Blue Line Temptation (cvykévipwong vikotivng: 12 mg/mL, 18 mg/mL)
ne yebon piAo/pévia

e Opentiko viké DMEM (Gibco, Grand Island, NY)

e PBS (pH 7,4) (Gibco, Grand Island, NY)

e FBS (Gibco, Grand Island, NY)

e Atddopo avtifrotikov/avtipvkntiokov (100X): mepiéyer 10,000 units/mL
[Tevicidriivng, 10,000 pg/mL  Zrtpemtopvkivng ko 25 ug/mL  Gibco
Apopotepicivng B (Gibco, Grand Island, NY)

e Awvpa L-yAovtapivng (L-Glutamine) (Gibco, Grand Island, NY)

o  Opentiko vaikdé DMEM epmlovticpévo pe 10% (v/v) FBS, 1% L-yhovtapivn
kot 1% Suddvpa avtifrotikev/oavtipokntokov: o v Topackevy| tov, og
500 mL DMEM mnpootédnkav 50 mL FBS, 5 mL L-ylovtopivng kow 5 mL
SLADLOTOG AVTIBLOTIKMOV/AVTILVKT TIOKMV.

e Atdlopa Opoyivne [Trypsin (0.25%), phenol red] (Gibco, Grand Island, NY)

e Xpwortikn mercury orange (Sigma-Aldrich, St Louis, MO, USA)

e Xpwotikny DCF-DA (Sigma-Aldrich, St Louis, MO, USA)

e FACS Sheath fluid, Clean, Rinse (Becton-Dickinson)

e XTT Cell Proliferation Assay Kit (Trevigen)

e Phosphate buffer 10 Mm (pH 7,4): ywo v mapaockevn evog Stock dtaddpartog
500 ml d1oivOnkav 0,136 g KH,PO,4 oe 100 ml H,0, 0,712 g Na;HPO,4 o€ 400

ml H,O, axolovOnce avdpeién tov 600 dtoAvpdtov kot poduen tov pH.
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e DPPH 0,1 mM : Ilapaockevdletor pe apaioon 100 eopéc pe MeOH tov
mokvoy daAdvpatog DPPH (10 mM). To mokvd didlvpe Topookevdletan te
ddAvon 0,02 g DPPH ce 5 ml MeOH.

e Tris-HCI 200 mM (pH 7,4): yia v mapackevn evog stock draivpotog 100 ml
dtdvdnkav 0,61 g Tris oe 25 ml Hy0, 0,42 ml HCI 37% o 42 ml H>0,
akolovOnce avaueiEn avtdv TV dvo, cuuniAnpwon pe HyO éwg tedikd dyko
100 ml ko pHOuion Tov pH.

e Atdlopo Na;SO4 (2M) — TBA (55 mM): yuo tqv mapaockevn 10 ml dtaddpotog
draAvonkav 2,84 g Na,SO4 ko 0,08 g TBA o 10 ml H20 v Oegpuc.

e TCA 35%, 70%, 100%

e HCI25N

e DNPH 10 mM: yw v mopackevry 100 ml dwoAddpatog dodvbnkav 0,2 ¢
DNPH g 100 ml HCI 2,5 N.

e NH;CONH; 5 M (pH 2,3): ywo tqv mapackeon 100 ml dtoddpatog StahdOnkov
30 g ovpiag oe 100 ml H20 kot akorlovOnoe pHOuon tov pH.

e Meiyua EtOH/ACOEL 1:1 viv

2.1.2 Opyava, oKD KOl GUGKEVES

> OAGokec KOAMEPYELRS KUTTapOV dtootdoeny 25¢m? (Sarstedt TC Flask T25,
Standard) ka1 75cm? (Sarstedt TC Flask T75, Standard)

> 96-well plates

> Avtieevopopoc mhdko Neubauer 0,100mm depth, 0,0025 mm? (Heinz
Herenz Hamburg)

» Tlwéteg, pe tips amootepouévo pag ypnoems: Sarstedt serological pipettes
2ml/5ml1/10ml, with cotton plug, colour code: green/blue/orange, polystyrene,
sterile, non-pyrogenic/endotoxin-free, non-cytotoxic

» @dlapog pevpatog aépa cvveyovg pong (MRC Fume Hood BSC-C1-5
LAMINAR AIRFLOW)

» Enoootikog khipavog (SCO6WE SHEL LAB Water-Jacketed CO, Incubator)

» ®vuyokevtpog (Eppendorf Centrifuge 5804 R Refrigerated Centrifuge)

» Miuwpookomo (KERN Inverse microscope OCL-2 Transmitted light

microscope)
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» Oacparopotopetpo ELISA (ELx808 Absorbance Microplate Reader) (Biotek)
ue Aoyiokod Gen5 (Biotek)

» Kvttapouerpo pong FACScan (Becton Dickinson, NJ, USA) pe Aoyiopkd BD
Cell Quest (Becton Dickinson)

» Oaocpatopotopetpo Hitachi opatov-vrepiddovg (UV/ViS)

2.2 M£0ooor & Iepapatikég mopeieg
2.2.1 Kaimépyero s kuttapiki)g oeipdc EA.hy926

210 oLYKEKPUEVO Teipapa emAEYONKE va xpnoomondel 1 KVTTOPIKY GEPA
EA.hy926. TIpdkertanr yio ovBpodmvo, ayyelokd &voobniokd kOTtapa, To Omoio
amoTeEAOVV VPPLOKY] KVTTAPIKY GEPE TPOEPYOUEVT] amd TN ovvInén evoodnilakmv
KUTTApOV opupaitkng eAEPag avOpodmov (Human Umbilical Vein Endothelial Cells,
HUVECS) kot emOnAokdv Kuttdpmv amd KopKivous tov Tvedpova Tov avOpdmov
(A549). H xodMépyeia g kuttopikng ospdc EAhy926 mpayuatomombnke oe
QAAOKEG KOAAMEPYELNG KLTTAP®Y JOGTACEWDV 25cm? kou 75cm’® oe Opentikd LVAIKO
DMEM (5 mL kot 10 mL avtiototya) to omoio eiye epmiovtiotel pe 10% FBS, 1% L-
yhovtapivn kot 1% ddAvpa avTiBloTiKdv/avIHOKNTIOK®OV 68 ETMACTIKO KAMPBovo e
Bepuokpaciaxéc ocvvOnkeg 37°C ko mocootd CO2 5%. H avéntuén tov kuttdpov
éhafe yopa oe Bpentikd péco DMEM eumhovticpévo pe 10% FBS éwoc Otov n
empaveln g eAdokog va koAvedel mAnpog and kottapa. o v avakeAliiépyela
TOV KLTTAPOV NTaV omapaitntn apykd 1 amokdAAnon tovg pe 0,5 mL (ko 1 mL
avtiotorya) Tpuyivng (0.25%) kot £rErTa 1 ETOACY, TOVS e TNV TPVYIvVN Yo 5 min 6¢
Oepuoxpacio 37°C. X ovvéreln ywvotay ETAVAIOPNOT TOV KLTTAP®V TOV Elyov
amokoAAn0el oe Openticd vAkd DMEM gumiovtiopévo pe 10% FBS. Ot dadwcaocies
TOV OOLTOVGOV XEPIOUO TOV KLTTAPOV TPOYUATOTOmONKAY VIO oTElpeg GUVONKES

evtog £101koV Bardpov pe cvveyn dtafifacn pong pevuartog aépa (Laminar air flow).
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Opuvonoinon

Enwaon Enwaon

KUTtapwy Kuttapwy 24h ,

24h, DMEM electronic : .

+FBS liquid, DMEM - Adon kuttapwv

FBS

Oh 24h 48h
Ewodva 18: Awypoppotiky omeikdévion g KOAMEPYEWS TV  EVOOOMALIK®OV
kuttapov (EA.hy926).

2.2.2 IIpocowopiopds TG KUTTOPOTOSIKNG OpaoNS TOV VYPAV AVOTANPOONS
NAEKTPOVIKOV TOLYaPov pe 11 pédodo XTT

2.2.2.1 Apyn pedéoov

o tov mpoodopiopd NG EmMOPAONG TOV VYPAOV OVOTANPOONG TMNAEKTPOVIKOV
To1ydpov ota evoodnitokd kottapa (kuttapikny oelpd EAhy926) ypnopomomOnke
10 XTT Cell Proliferation Assay Kit g etaipeiag Trevigen. Ilpdkerton yio o
YPOUATOYPOPIKT HEOODO TOV YPNOCIUOTOLEITOL VIO TO UM POSIEVEPYO TOGOTIKO
TPOGOIOPIGUO TOL KLTTOPIKOD TOALATANGLOGHOV Kot NG Prwopodtntoag. Ztnpileton
otV Oldomacn tov dAotog teTpaloAiiov XTT, mopovsio evdg avidpactnpiov
oLleVENG MAekTpoviy, amd HITOYOVOPLOKES OELOPOYOVACES KLTTAP®Y OdNYDOVTOG
oMV TopaymY] €vog SAvtov dAotog @oppaldvng to omoio mpocdiopiletan
eacpatopotTopetpikd. H o@oppaldvn sivor pior vdotodiadvty ovcio, wopTtoKoil
xpopatog, pe Amax=450nm. O petafoiopog tov XTT AopPdver ydpo povo ce
Covtova kOTTopa, EMOUEVOG Uid PEIMON TNG amoppdeNnong eivol eVOSIKTIKY NG

petmong g PLoctudTNTOC TOV KUTTAPM®YV.

Ewova 19: Metaporiopudg tov XTT mpog v vdotodwAvtny @opualavn omd

HITOYOVIPLOKEG OEDOPOYOVAGES KLTTAPWV.

2.2.2.2 llepapotikn dwodkacio
‘Eneito. amd amokOAANoM ToV Kuttapmv pe T xpnon Opvyivng 0,25%

akolovOnoe emavaidpnon toug o Opentikd péco DMEM gumlovtiopévo pe 10%
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FBS kat éywve p€tpnon| Toug 6To HKPOGKOTIO YPNCLOTOIDOVTIOG TV OVTIKELLEVOPOPO
mAdro Neubauer. £t cuvéyetn, emotpodnkov 15.000 cells/well e 96-well plate «at
npootédniav 150 pL Openticd péco pe 10% FBS oe kdbe 0¢om tov 96-well plate.
AxolovOnoce enmacn overnight yio 24 h o suvOrkeg 37°C kau 5% CO; pe okond v
TPOCKOAANGN TOV KVTTApOV otov mubuéva ¢ kabe Béomc tov 96-well plate.
Yotepa, oamopakpuvOnke 10 Opentikd péGO Kol TPOoTEOMKAV Ol  SAPOpPESG
OLYKEVIPMOELS TOV VYPOV OVATANP®ONG o€ Opentikd péco ywpic FBS tedikov dykov
100 pL. Tw xaBe éva Oeiypo vYpoL avomAnpwong xpNoyomomdnKay ot
ovykevipooelg: 0,3%, 1%, 2,5%, 5%, 10% wxor 20%. To Opentikd péco mov
y¥pnooromnke frav amaArayuévo ard FBS yio v amoguyn g aAinieniopaong
TOV GLOTOTIKOV Tov FBS pe 1o vypd avaminpmonc. Metd and 24 h endoong tov
KUTTOPOV HE TO LYPE ovamAnpwong, £ywve mpocoOHnkn 50 pL omd 1o peiypa
XTT/reagent ce kdBe Béon tov 96-well plate ko akolovOnoe enmdoon ywo 4 h. Ze
KGOe meipopa ypnowomombnkav wg controls detypoto mov mepieiyav udvo kotrapa.
EmmAéov, ypnotpomomdnkay o¢ paptupeg Kot delypato mov mepieiyov povo 1o vypo
avariipoons kot XTT yw va dwmotwbel €dv 1 GLYKEVIP®OON TOL VYPOL
avamApwone emmpealel v T g amoppdenons. Yotepa and 4 h emwoong,
wpaypoatoromOnke potouétpnon ota 450 M kot ota 630 NM 6g PAGUATOPOTOUETPO
ELISA plate reader ypnowonoudvtag o Aoyiopkd Gens. H e&€taomn tov kabe vypon
avamApOoNG £ytve o€ Tplot OLLPOPETIKE TEPANATO Kot 6T0 KAOe meipapa 1 kO

ovykévrpoon eEetaldtay og TpImAd detypota.

2.2.3 IIpocdwpiopos tov smagdowv tne yiovtadewoving (GSH) kov tov
erev0épov piav (OpaoTIiK@V popeav oSvydvov, ROS) pe kvrtapopetpio pong
(Flow Cytometry, FC)
2.2.3.1 Apyn pe@o6dov

Ymv Ewova 20 mopiotdvetar n Asttovpyia evog kuttapouéTpov pons. Ta
KOttopa Ppiokovior oe poper] evoumpnuatog (kevipikd OldAvpa) kot kabdg
EIGEPYOVTAL GTO PNYAvVNUa, pEovv v Gepd o éva Ticw amd 1o GAlo. Méca oto
COAMVA PONG TO KEVIPIKO OldAvpa weptaiietarl amd to dtdAvpe kdAlvyng (sheath
fluid) ka1 ta 00 6/ta Kvovvror pali TapdAinia dixmg OUMS Vo aVaUEYVOOVTOL XApT|
o€ £VO YOPOKTNPIOTIKO TNG KLTTAPOUETPIOG PONG TOV AEYETAL VOPOSVVALLKY] EGTIOOT).
Ovclootikd 1 mieon mov aokel To KEVIPIKO OldAvpa 6to dtdAvpa KEAvyme ivor

TovTO LeYoAOTEPN KOl £TGL EMTLYYAVETOL 1 U1 avdpeltn tov dvo vypav. H mieon tov
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KEVTPIKOV O10ADHOTOC duvatal vo, petoAn0el

- - , , sample
(low/medium/high) oand to yepiot). X1 AR .
shea
ouvéyel to. KOTTOpa aKTIvOBoAovviol oamd
= hydrodynamic focusving
, , , noar
o oktiva laser ovykekpipuévov  URKovg e
stained rvll)\
KOpatog n omoio. kKaBDS yTLmAEl TAVED GTOL ﬁ
I l " scattered light
KOTTOPO, oKEALETOL TPOG OVO KOTEVOVVGELC. light source
, , , .| droplet generation
O oxkedaopnog mov yivetoar oe KotevBuvon
N ' 00
TOAPOAANAN  TPOG TNV TPOGTIMTOVGCH " /o-oo o.\
OO
axtivoPoiia ovopdleton eunp6G010g 3 o
O @*dellected droplets

&)
okedaoudc “FSC” ko oyertiCetar pe 710 O D Q
sorted cells

péyebog Tov KLTTAPOL, EVHD 0 GKESUGHOS TOV

wonle

yivetar oe katebBvvon kabetn ¢ mpog v Eucéva 20 Synuatikh ametcovion e

TPOCTUTTOVGA ovopaetat TAELPIKOC ASITOLYIOS TOD KVTTPOPETPOV POfiC,
okedaouog “SSC” ko oyetiCetor pe v

E0MTEPIKN TOALTAOKOTNTA TOV KVTTApOoV. Emiong ot pbopilovcec ovoieg mov pmopet
vo gtvar ovvdedepéveg oto KOTTAPO Hmopohv va dleyepBoldv kol vo EKTERYOLV
@Bopiopd. Ot avakiopeveg axtiveg katevdivoviatl SIUEGOV LG GEPAG TPICUATOV
KOl OTTIKOV VOV G GUYKEKPIUEVOVS OTTTIKOVG aviyvevTtés (pidtpa). To kdbe @iltpo
OVIYVELEL U0, OKTIVOBOAMO CLYKEKPIUEVOL UnKovs KOpatog. 'Emetta 10 nAektpoviko
OUCTNUO UETOTPETEL TNV ONTIKN OKTIVOPOAID TOL oviyvedTNKe amd To. GIATPA GE

NAEKTPIKO PELIO KOl GTN] CUVEXELDL OVTO UETOTPEMETOL GE YNPLOKO GNUO. TO OTOi0

enpaviCetoar oty 006vn tov H/Y.

2.2.3.2 llepapotiki owedkacio

INo tov mpocdopiopd twv evdokvtropikmy emmédwv GSH kot ROS pe
KUTTOPOUETPiOL pong, ypnowomombnkav ot ypwotikég: mercury orange [1-(4-
Chloromercuriophenylazo)-2-naphthol] kot DCF-DA (2',7'-Dichlorohydrofluorescein
diacetate)avtiotoyyo. H ypwotiki mercury orange ¢Bopilet amd podvn tng Kot
ouvdéetan oty GSH péow tov -SH opddwv. H DCF-DA apywd o ¢Bopilet, dpmg
énerto amd TV €16000 NG GTO KVTTOPO KOl TNV OTOKETVAI®MON TNG OO KLTTOPIKES
eotepdoeg petatpémeton o un eBopilov mpoidv 1o omoio ofewdmverar amd 11g ROS
npoc ™ eBopilovoa évmon 2',7'-dichlorofluorescin. Etowdotke stock didivpo g
mercury orange (400 uM) pe d1dAvon 1,94 mg g ypowotikng o 10 mL axetdvn, 10
onoio puhaccdTay 610 Yuyeio atovg 4°C. Ocov agpopd to didlvpa e DCF-DA (400
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uM), mopackevalotav pe dtahvon 1,94 mg ypootikng oe 10 mL MeOH, kd0e popd
QPECKO TNV MUEPA TOL TEWPAUOTOS. MeTd amd oamokOAANon TV evooOnAloKdV
kuttapov pe 0,5 mL Bpovyivng (0,25%) ko mpoobnikn 2 mL DMEM pe FBS,
npaypotoromdnke  euyokévipnon (160g/ 10 min/ 4°C) «xou amdppuryn TOV
vrepkelpévov. Akolovnoe mpocstnkn 2 mL PBS, eravaimpnon kot puyokévipnon
oT1G 1d1eg ovvOnKeg. Metd €yve amdppLyY” TOL VIEPKEIUEVOD KOl ETAVAIIIAVTOTOIN G
tov kuttdpov og 300 uL PBS. Ao avtd 10 KutTopikd evoudpnua, torodst)Onkay
and 150 pL oe kB éva €d0kd cwAnvixt Kuttapopétpov kot amd 15 pb and to
SAvpa TG avTioToymg YPWOTIKNG Yo Tov Ttpocsdiopiopd s GSH kot twv ROS.
AxolovOnoe emmaot pe v kdbe ypwotiky 610 okotddl oe Oeppokpacio 37°C yia
30 min. Xt ovvéyewn £ywve mpooOnkn 250 pul PBS og kdfe coinvaxt kot
euyokévipnon (400 rcf/ 5°C/ 5 min). Metd amd TV amopdKpuven ToL VITEPKEUEVOD,
&ywve emovadlodlvtonoinon tov kuttdpov oe 250 pb PBS kot ot ouvvéyewn
aKoAovOnoe M pérpnon oto kvttapopetpo ponc. H oyepon péow g déoung
axtwvoPBoliag laser éywve ota 488 nm 1660 Y v GSH 660 ko ya 1ic ROS, evd
OGOV 0Qopd TO PUEYIOTO UNKOG KOUATOG eEKTOUTNS, Yo v GSH glvar ta 580 nm ko
yw 11 ROS ta 530 nm. EmimAéov, petpnOnkav n epnpoécio kot de€id ontikn yovio
0KEOAOMG TOV PMOTOG TOV JElYVOLV TO HEYEDOC KL TNV ECOTEPIKT TOAVTAOKOTNTA TV
Kuttdpowv. H avédivon tov kuvttdpov €ywve pe pvBud 1000 yeyovotwv/sec. Ot
avoivoelc mpayuatorombnkav oe 10.000 xottapa oava Ostypo kot 1 €vioom
@Bopiopov petpndnke oe AoyapBukn Kiipaxko. H avédivon tov dedopévev Eytvay e
xprion tov Aoyicpkod BD Cell Quest. To kdOe meipapo mpaypotonombnke g

TPUTAOVV TOVAAYLOTOV.

2.2.4 TIpoodropiopog Tov deikTn Mmokng vrepoieiomong TBARS
2.2.4.1 Apyn pe@o6dov

To avénpévo oEeldmTIKO GTPEC UITOPEL VO EYEL KATAGTPOPIKES CLUVETEIEG OTA
KOTTOPO OTOTEAMVIONG TO EVOUCUO YOl TO CYNUOTIOUO aoTofdV VIEPOLEldIwV TV
Mmdiov mpogpydueva and ta PUFAS. XapoktnpioTikd mpoidv g amodounons
TETOlV aoTodmV popiov amotelel 1 uniovikn o1aAdetion (MDA), n onoia pmopet va
TPOocoloplotel p€ow G avtidpacns g pe 1o BeofapPrrovpikd o&H (TBA). Katd
CLVETELN, Ol 0VGieg oV avtdpovv pe to TBA, ta yvwotd TBARS (Thiobarbituric
Acid Reactive Substances) pmopodv vo ekppactovv o¢ toodvvapo MDA, n omoia

avtpavtag pe to TBA oymuatiler mpoiov pe avaroyia 1:2.
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Ewova 21: Avtidpaon petald e MDA pe 1o TBA mpog oynpatiopd £yypmpov

TpoiovTog e Amax=531 nm.

2.2.4.2 Ileipopotikn owdikacio

Ye falcons mpootibevtot y pl kKutTapKod awpHpaTog (OTMG TPOEkLYE EmELTO
Ao TOV TPOGIOPIGUO TNG GLVOAIKNG TPMTEIVIG Hécw Tov avtidpactnpiov Bradford)
wote va emtevyBel mocotTa Tpwteivng ton pe 200 pg. Xto tveAd mpooTtiBeTon
avtiotoyn mocotnto, PBS. Axoiovbei mpoctnim 500 ul dredvpotog Tri-HCI kot 500
wl TCA 35%. Ilpaypotomoteitoan ovddevon oto Vortex kot encdaon yw 10 min
oebeppokpacio dmpotiov. Xtn cvvéyela yivetor tpostnkn 1 ml draddporog Na;SO4—
TBA «oa1 ta deiypato enwdlovratl otovug 95°C yio 45 min o€ voéotolovtpo. ‘Enetta, ta
falcons petagpépovion otov mayo yio 5 min kot akoiovdei mpoodnkn 1 ml TCA 70%.
Iiveton avadevon oe vortex kot petoeopd 1 ml and to falcons ce eppendorfs.
[payuatonoteitor puyokévipnon oe ovvOnkeg 11.200 g / 25°C ywr 3 min kot 1o
VIEPKEIPEVO TV detyudtov eotopetpeitar ota 530 nm ce yvdhvn kKvyelida. Ot

VTOAOYIGHOL £ytvay Le Bdomn Tov kAT TUTO:!

TBARS (nmol / mg mpoteivinc) = [((As — Ao)/ 0,156) X (Vzen avr./HLawp.)]/Cs , OTOVL:

As, Ap: Méon ty G ONTIKNAG OmOppOPNONG TOL OEIYHOTOS KOU TOV TLOAOV
avticTorya.

g(s530nm,MpA) (UM-1cm-1): 0,156 givar o cuvtereoti|g poplakng amodsPeong g MDA.
{Vze. avtidpaonc/ul arwpnuatog [(3000+y) ul/y uL]}: O cvvieleotng apainong.

Cs: H ovykévipoon mg/mL g mpoteivng mov mpocdopiotnke HEGHO TOL

avtpaoctnpiov Bradford.

2.2.5. I1pocoropiopdg GVVOLIKIG TOGOTTAS TPMOTEIVIG HEGH TOV AVTIOPAGTI|PiOV
Bradford

Mo Tov Tpood1optod TG GLVOMKNG TOCOHTNTOS TNE TPWTEIVNG TOV TTEPLEL OV
ta delypata, ypnowomombnke m mpdtumn KoumOAN ™G aAPovpivng HEC® TOL

avtiwdpaotnpiov Bradford. H apyn g uebddov omnpiletar oty aAinienidpaocn g
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ypwotikng Coomassie Brilliant Blue G-250 tov avtidpaoctnpiov Bradford pe ta
apIVoEéa TV TPOTEIVOV TPOG CYNUATICUO EYYPOUOV TPOTOVTOG (UmAe) pe Amax=595
nm. o v KoTtaoKevn TS TPOTLNG KOUTOANG TNG AAPOLUIVIG, TOPACKEVAGTIKOV
npoTLTTA SlAdpaTO cuykevipdcoewv 50, 100, 200, 400, 800, 1000 kol 1400 pg/ml.
Yortepa, 20 pL and kabe mpdtumo didivpa (20 ub PBS yo to Toelo, avtictoryo)
npootédnkav o 1 ml dtodvpartoc avtidpaotnpiov Bradford. AkolovOnoe avokivnon
TOV SelyHdToOV Kot endacn Yy 15 min oe Ogpuokpacio dwpatiov. Akolovbei
eotopétpnon ota 595 nm. Avtictoiywe, yuo kaOe doetypa 20 pl mpootiBevran kGO
@opa og 1 mL dwoddparog avidpactnpiov Bradford. INvetar potopétpnon kot n tiun
NG OMTIKNG AmOoPPOPNONG AVTIGTOYILETOL e TNV CLYKEVIP®OT NG aABovuivig amd

™V TPOTLTN KAUTOAN.

2.2.6 TIpoodropiopog TS 6VVOMKNG avTioEeEldMTIKNG tkavotntog (TAC)
2.2.6.1 Apyn pedosov

Ia tov mpocdopiopd g TAC ypnouomoteiton 1 otabepn ovvbetikn pila
DPPH- (1,1-dtpotvor-2mikpuivdpaldiio). To DPPHe éyet pof ypopo Kot Amax=520
nm. Iopovsio avtioEeldnTikdy mapaydvimy 6To deiypa ot omoiot Spovy m¢ d6tec H,
10 DPPHe umopei va avoybei oe (DPPH-H) (1,1-8upatvor-2-mikpvAivdpalivn) to
omoio €yel xitpwvo ypopa. I'a v aviyvevon tov DPPH-H yiveton pétpnon g
OTTIKNG amoppdenong ota 520 nm. Melwon tng onTiKig amoppOPNONG GLVETAYETOL

avENoM TG AVTIOEEWDMTIKNG KOVOTNTOGS.

Ewova 22: Eovdetépmon g pilag DPPHe amd avtiofeldmtikovg mapdyovteg Tov
dpovv dueca o¢ d6teg H' pe mopdAAnAn petotpomy Tov ypdpatoc and pop os

KiTpvo.

2.2.6.2 llepapatikin owedkacio
Ye eppendorfs mpootifevtar y pl kutTopod atwpiuatog (6nmg TPoskvuye
gnerta amd TOV MPOGOIOPIGUO TNG GLVOMKNG TPWOTEIVNG HEG® TOL AVTIOPUGTNPIOV

Bradford) kot (500-y) uL Phosphate buffer 10 mM (pH 7.4). 10 tveAd mpootibetan
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uovo 500 uL Phosphate buffer. AxoAiovOei mposbnikn 500 uL dwwivpatog DPPH 0.1
mM, avadevon oe vortex kat endaon ywo. 1 h 610 okotddt. ‘Enetta npaypotoroteiton
euyokévipnon oe ouvvinkec 20.000 g/ 25°C / 3 min kot TO vEEPKEIpEVO
ootopetpeitat ota 520 NM. O uNdeVIGHOG TOV PAGLOTOPMOTOUETPOV YIVETAL LE AEPQL.
H e&étaon kabe delypotog yiverar eig tputhodv. H TAC exopdletor o¢ ta umol
DPPHe ta omoia éxovv avoybei oe DPPH-H and ta avrio&edmtikd cvotatikd tov
KUTTAp®V v Mg mpoteivng tov detypatog. Ot vmoloyiopol €ywvav pe Baon tov

KGTwOL TOTO:

TAC (umoL DPPHe/mg prot.) = [((Ao— As)/Ag) X 0,05 X (Vze/MLa1wp.))/Cs , OTOVL:

Ap As: Méon Ty G ONMTIKNG amoppOENoNS TOL TLEAOD Kol TOV OelyUATOG
avticTorya.

0,05: H ovykévipwon umol /ml piag DPPHe otnv avtidopaon.

(Vim.avtidpaong / pl acrmpipartog [1000 pl / x pl]): O cvviekeotng apaimong.

Cs: H ovykévipoon mg/mL g mpoteivng mov mpocdlopiotnke HEGHO TOL

avtpaoctnpiov Bradford.

2.2.7 I1pocoopiopdg NG CVYKEVTPMOOTG TOV TPOTEIVIKAOV KapPovoriov
2.2.7.1 Apynq nedéoov

T6co o1 mpwteiveg 660 Kot o AUVOEEN UTOPOVY VO VTTOGTOVV OEELOMTIKN
kataotpoen eoutiag tv elevfépwv pilldv. ‘Evav avimpooconentikd Joeiktn g
TPOTEIVIKNG 0EEIOMONG AmOTEAODV Ta TPOTEIVIKA KapPovOAlo Kvpiwg AOY® NG
YNUIKNG Tovg otabepotntag. H mapovsia kapPovoropddov (C=0) tapatnpeiton otig
npocbetiég opuddeg tov apvobéwmv Pro, Arg, Lys kol Thr. Ou mpoteiveg énerta amd
kapPBovorioon madovv vo eivor Aertovpykéc Kot M Odkacion ovTh ivor un
avaoTpéyun. O oynuaticpds Tov TPOTEVIKOV KapPovodiov aviyvedeton pe tnv
avtidpaon tovg pe o DNPH (2,4 — dwitpoparvoivdpalivn) mpog oynuaticpd tov
DNP-hydrazone (2,4 — dwitpo@atvorvdpalovng).

R N Ewova 23: Avtiopaon petald
NH2 ,|~ TOV  KAPPOVOAIKOV — OpAd®V
HN HN

" p .
/ﬁ\ . 0, [w] No,  (0AOeDOEC/KETOVEQ) TV
R R -H20 o . )
TPOTEIVOV 7OV  €YOVV  VTOOTEL

N , ’
O NO2 ofewwtiky PAapn pe ™ 2,4-

2 4-Dinitrophenylhydrazine DNPH Derivative

ydrazone) dwitpopavvivdpalivn (DNPH)
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npog oynuaticpd tov DNPH mapaymyov 2,4-0wvitpo@arvurvdpalovn pe Amax=370
nm. H avtidpaon mnpaypoatonoeitar vnd O6&iveg cvvOnKeg Kol GLVOOEVETOL e

amofoin evog popiov H,O.

2.2.7.2 llewpopatiki owotkacio.

Ye @uoAidio Eppendorf mpootifevrar y pl xvtrapikov aiwpnpatog (6mmg
TPosKLYE £MELTO OO TOV TPOCOIOPIGHO TNG GLVOAIKNG TPOTEIVIG HEC® TOV
avtiwpaotpiov Bradford). Xt ocuvvéyewa yivetar mposbrkn 0,5 mL DNPH 10 mM
ota detypata kot 0,5 mL HCI 2,5 N ota tvpAd. Akolovbel avadevon Kot ETOACT 6TO
okotddlt oe Oeppokpacio dwpatiov. yio 1 h (ue evowdpeon avddevon) Ko
evyokévtpnon oto 15.000 g yio 5 min otovg 4°C. 'Emeito, omopokpyvetal To
vrepkeipevo kot mpootibeton amd 100 ul TCA 100% oe «éBe Eppendorf.
[Ipaypatomoteitar avadevon Kot QUYOKEVTIPNON OTIC 101EG GLVONKEG KOl UETA TO
VIEPKEIPEVO omopakpOvVeETAl. XN ovvéyela mpootiBeton 1 ML ond to peiypa
EtOH/AcOEt (1:1 v/v) ko akohlovBel avadevon ce VOrtex kot uYokévpnon oTig
idtec ovvOnkes. Emavoloppdvetar 1o teAevtaio Prua pio @opd axdpo. Télog
npootifetar oe kabe Eppendorf 1 mL ovpiog 5 M (pH 2,3) kot to deiyuata
avadgvovtal kol enwdlovion otovg 37°C ywe 15 min. IIpaypotomoteiton
QLVYOKEVTIPNON OTIG TAPOTAVE GCULVONKEG Kol TO VLREPKEIUEVO QOTOUETPEITAL OF
Koyelida yoralioo (Quartz) ota 370 nm. TNa kdbe deiypo ypnoyomoleitol Kot o
avtiotoryo TweAO. Ta mepduata Tpaypatorombnkay €1g TpurAovy TovAdyiotov. Ta

enineda v TpOTEVIK®OV KapBovuriov vroroyiloviat pe Bdon tov kbtmbt Tomo:

Protein carbonyls (nmol/mg protein) = [(As — Ag) / 0.022 x (1000/¢)] / Cé , 6mov:

As, Ap: Méon Ty G ONTIKNAG OmOppOPNONG TOL OEIYHOTOS KOU TOV TLOAOV
avtictorya.

€37sDNPH (nmol/mL): 0.022 givat o cuvtedeotng poplakng andcsPeong tov DNPH.
(1000/y): O ovvteheotg oapoaioong tov  awopRuatog  (Ve.avtidpaong/ul
OLOPTUOATOG).

Co: H ovykévipoon mg/mL g mpwteivng mov mpocdiopionke HECH TOL

avtwpactnpiov Bradford.

2.4 Yratietik) emeepyocia
o ™ otototikn emneepyosio TV amoteAecpdtov ypnoortomonke 1o

npoypappo SPSS (ékdoon 13.0). Apyikd vroloyiotnkay yio KOs delypo n péon tun
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(mean) kot n tomky amdxion (Standard deviation) koBd¢ kol To TLTIKO GEAApQ
(standard error). 'Emerta, mpokewévov va damotmbel molo amoteAéopata. Elyov
OTOTIOTIK ONUOVTIIKY Olpopd omd To control, mpaypotomodnke aviivon
dwaxvpavong evog mapdyovta (1-way ANOVA). Ot Levyopmtég cvykpioels Eyvay
uéow tov Tukey’s test. Q¢ eninedo oTATIOTIKNAG oNUavTIKOTNTOG Opiotnke to P < 0,05
(otéBun eumotoovvng 95%). H mopovcioon tov dedopévav £ytve vmd T pHopen

mean + SEM.

-60 -

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 14:52:40 EEST - 44.202.61.50



KE®AAAIO 3 - AIOTEAEXMATA
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3.1 IIpoodwopiopds TS KUTTOPOTOSIKNG OPACNS TMOV VYPOV AVUTANPOONS
NAEKTPOVIKOV Torydpov pe T pédodo XTT

[Mopakdto mapovsialoviol o amoteléopato tov XTT assay avo@opikd pe
MV EMOPACT] TOV VYPOV AVATANPOONS o1 Plocidtmro tov evoodnAlakadv

KOUTTAPOV.

I'paenpa 1: Enidpaocn tov vypod avaminpmong niektpovikod torydpov Dragon Tail
ovykévipoong vikotivng 0 mg/ml ot Puwodtnto TV EVE0ONANKOV KLTTAP®V
(EA.hy926). Ta omoteAéopata mapovoidlovior ®g mean + SEM. Mg *
EMONUAIVOVTAL TO, ATOTEAEGUATO TTOV TOPOVGLALOVV GTATICTIKA GNUOVTIKY Slopopd

ue to control.
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I'paonpo 2: Enidpaocn tov vypod avaminpoong niektpovikod torydpov Dragon Tail
ovyKévipmong vikotivig 12 mg/ml ot Buwopdtnto tov ev0ONMOKOY KLTTAP®V
(EA.hy926). To amotedéopoto mapovoialovior ®g Mmean + SEM. Mg *

EMONUAIVOVTOL TO, ATOTEAECUATO TTOV TOPOVGLALOVY GTUTICTIKA GNUOVTIKY J1popd

ue to control.

I'paonpa 3: Enidpacn tov vypod avaminpoong niektpovikod torydpov Dragon Tail
ovykévipwong vikotivig 18 mg/ml ot frocipoémra tov eveodnAaKOY KLTTAP®V

(EA.hy926). To amotedéopoto mapovoialovior ®g Mmean + SEM. Mg *
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EMONUAIVOVTAL TO, ATOTEAECUATO TTOV TOPOVGLALOVV GTATICTIKA CNUOVTIKY Slopopd

ue to control.

Ipaonpo 4: Enidpacn tov vypod avaminpwong niektpovikod totyapov White
Orchid ovykévipwong vikotivng 6 mg/ml ot Procipwdtnto TV evéodniakmv
kuttdpov (EA.hy926). Ta anoteléouata mapovoidloviar wg mean = SEM. Mg *
EMONUAIVOVTAL TO, ATOTEAEGUATO TTOV TOPOVGLALOVV GTATICTIKA CNUOVTIKY Slopopd

ue 7o control.
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Ipaonpo 5: Enidpacn tov vypod avamAnpwong niektpovikod totyapov White
Orchid ovykévipoong vikotiviig 12 mg/ml ot Prwcdmra tov evéodniokmdv
kuttdpov (EA.hy926). Ta anoteléopata mapovoidloviar wg mean = SEM. Mg *
EMONUAIVOVTOL TO, ATOTEAECUATO TTOV TOPOVGIALOVV GTATIOTIKA CNUOVTIKY Slopopd

ue to control.

I'paenpe 6: Exidpacn tov vypod avaminpmong nAektpovikod totydpov Temptation
ovykévipoong vikotivig 12 mg/ml ot Puwopdtnto tov ev0ONMOKOV KLTTAP®V
(EA.hy926). Ta omotedéopata mapovoidlovior ®g mean + SEM. Mg *
EMONUAIVOVTAL TO, ATOTEAECUATO TTOV TOPOVGLALOVV GTATIOTIKA CNUOVTIKY dlopopd

ue 7o control.
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I'paenpe 7: Exidpacn tov vypod avaminpmong nAektpovikov totydpov Temptation
ovyKévipoong vikotivig 18 mg/ml ot Puwodtnto TV ev0ONAMOKOY KLTTAP®V
(EA.hy926). To amoteAéopoto mapovolalovior g Mmean + SEM. Mg *
EMONUAIVOVTAL TO, ATOTEAEGUATO TOV TOPOVGLALOVV GTATICTIKA CMUAVTIKY Slopopd

ue to control.

Ao T0 VYPE AVATAPOCNC NAEKTPOVIKOD TGLYAPOV TTOV YPNOLLOTOmOnKay,
6aa ta Dragon Tail xor Temptation eppdavicav xvttopotofikny opdon oamd ™
oLYKEVTpWO™ VYPoL 2,5% kot ave (Ipaenpoto 1-3 ko 6-7) eved ta White Orchid
QAVNKE TTOG ETAYOLV KLTTAPOTOEIKOTNTA amd TN GLYKEVIPWOON LYPOL 5% Kot Gvo
(Cpagnuata 4, 5). O emieybeicec cvykevipmaoelg evpovg 0,3% Emg 20% mposkvyav
énerta amd extevn PipAoypapikn épevva. Me Bdon ta arotedéopata tov XTT assay
AVOPOPIKE LE TNV KLTTOPOTOEIKOTNTO TOV VYPOV OVOTANPWOONG OTO £VOOOMALNKA
KOTTOPA, EMAEXONKOV 0O dV0 GLYKEVIPMOGELS Yo kKB vYpO: pio KVTTOPOTOEIKT TOV
TPOoKOoAEl avactoAn TG Plwowdmmrag tov Kuttdpov ~ 30% kot pio  un
KUTTOPOTOEIKT, M omolar 0ev €xel emidpoaon ot PlocdTro TV KLTTap®v,
TPOKEEVOD VA YPNOULOTOMO0VV O TEPAUATO KVTTOPOUETPIOG PONG Yo TOV
pocdopopd tov emmédwv GSH kot ROS koBmdg Kot 6€ QpooUATOQ®TOUETPIKA

TEPALATO Y10, TOV TPOGIIOPIGUO TV EKTMOV 0EEB00VOYWYIKNG Katdotaong TAC,
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TBARS kot mpoteivikd kapfoviia.

OLYKEVIPMOOELS TV VYP®V OV EMAEYONKAV.

Ytov Ilivakoe 4 moapovoidlovior ot

MMivaxkag 4: ETloyn cuyKevIpOoEDY TOV VYPOV NAEKTPOVIKOD TOlydpov pe Bacn ta

aroteAéopato tov XTT assay vy ypnion oto  TEWPAPOTE  TPOGOIOPIGHOV

AVTIOEEIOMTIKMV OEIKTMV.

Dragon Tail 0 mg/ml (5%0)
Dragon Tail 12 mg/ml (2,5%0)
Dragon Tail 18 mg/ml (2,5%0)
White Orchid 6 mg/ml (3,5%0)

White Orchid 12 mg/ml (4,5%)
Temptation 12 mg/ml (2,5%)
Temptation 18 mg/ml (1,5%0)
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3.2 IIpocdropiopog Tov emmaédov GSH kot ROS pe kuttapopetpio pong (Flow
Cytometry, FC)

[Moapakdto moapovctdlovtol To OTOTEAECUOTO GYETIKA LE TNV EMIOPAOT TOV
VYPOV OVOTAP®ONG NAEKTPOVIKOD Tolydpov ota eminedn g GSH kot tov ROS

OTMG TPOEKLYOV EMELTAL ATTO TEPAUATO KVTTOPOUETPIOG PONG.
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I'paonpa 8: Ipocdopiopdg tov emmédwv e GSH tov evéobniokdv kuttdpmv
EA.hy926, éncito and endoor TOVg HE TA VYPA NAEKTPOVIKOD TGLYGpOV 6TV VYNAN
OLYKEVIPMOT, ME KutTopoueTpio pong. A) Me KOKKIVO ypOUO Qoivovtal To
QVTITPOCOTEVTIKA 1GTOYPAppOTo ToL Tapovstalovy v Kokkiowon (SSC) kot 1o
uéyeboc (FSC) twv evdobniakdv kvttdpov. B) Me pmie ypodpo @aivovral to
AVTUTPOCHOTEVTIKA 1GTOYPALLOTO TTOV dEiYVOLV TOV 0plOLd TOV KLTTAP®Y GLUVOPTICEL
00 @Bopiopov tovg (10,000 wkvtTopa). DOH: Dragon Tail (0 mg/ml) High
concentration, D12H: Dragon Tail (12 mg/ml) High concentration, D18H: Dragon
Tail (18 mg/ml) High concentration, T12H: Temptation (12 mg/ml) High
concentration, T18H: Temptation (18 mg/ml) High concentration, W6H: White
Orchid (6 mg/ml) High concentration, W12H: White Orchid (12 mg/ml) High

concentration.
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I'pdonpo 9: Ilpocdiopiopdc tov emmédwv g GSH tov evoonioakodv kuttdpmv
EA.hy926, éneito and end®oon TOVg HE TA VYPE NAEKTPOVIKOD TOLYAPOL GTN XOUNAN
OLYKEVIPMOT, ME KutTopoueTpion pong. A) Me kOKKIVO ypOUO QOivovTol T
AVTITPOCOREVTIKA 10TOYPAppaTa Tov Tapovotalovy v Kokkiowon (SSC) kot 1o
uéyebog (FSC) tov evdobnhokdv kvttdpmv. B) Me umhe ypopo @aivovror to
AVTUTPOCOTEVTIK( IGTOYPAUUOTO TTOV SEYVOLV TOV apPBd TOV KVTTAP®V GUVAPTHGEL
o0 @Bopiopod tovg (10,000 wvttapa). DOL: Dragon Tail (0 mg/ml) Low
concentration, D12L: Dragon Tail (12 mg/ml) Low concentration, D18L: Dragon Tail
(18 mg/ml) Low concentration, T12L: Temptation (12 mg/ml) Low concentration,
T18L: Temptation (18 mg/ml) Low concentration, W6L: White Orchid (6 mg/ml)

Low concentration, W12L: White Orchid (12 mg/ml) Low concentration.
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I'pdonpo 10: Emidpaocn tov vypdv avoamipmong MAEKTPOVIKOD TGLyapov oTa
eminedo g evdoyevovg avmyuévng yilovtabeidvng (GSH) tov evéoOniaxmv
kuttdpov EA.hy926. Me * emonpaivovtal to. amoTeEAEGUATO TOL TOPOVGLALOVV
OTOTIOTIKG onpavTikn dtopopd o€ oyéon pe to control (p < 0.05). Ta amoteléopata

napovotdlovtal wg mean £ SEM.

Onwg eaivetor kot and 1o I'pdonuoe 10, to vypd avorinpoong Dragon Tail
kabmg kot to White Orchid (6 mg/ml) dev giyav kdmowo exidpacn oto eTImESO T™NG
GSH tov evéobnhokdv kuvttdpov. o vypd White Orchid (12 mg/ml) ko
Temptation (12 mg/ml) mopatnprinke oTATIOTIKA ONUOVTIKG aOENoN TOV EMTES®V
mg &vdoyevovg GSH tov kuttdpov 1660 otV KuTtTapotollkn OGO Kol oTn U
KLTTaPOTOEIKT ovykévipmon eved oto Temptation (18 mg/ml) mapatnpndnke
OTOTIOTIKG OMUOVTIKT 00ENCT] HOVO OTN LN KLTTOPOTOEIKT GLYKEVIPMOY| EVA GTNV
KUTTOPOTOEIKY] LVINPYE AMADG o téon yia avénon e GSH. Ewdwdtepa, yio to
White Orchid (6 mg/ml) vipye avénon katd 132% ot younAf GuyKEVIpmon Kot
110% otmv vynin cvykévipoon evod yio to Temptation (12 mg/ml) vanpye avénon
katd 62% kot 107% ot younAn Kot otnv vVYnNAn cuykEVIpwon, avtiototya. [ to
Temptation (18 mg/ml) ot younAn cvykévipmon n avénon e GSH frav g tééng

10V 37% evd vIMPYE oL TAoT Yo OENGT OTNV KLTTAPOTOEIKT) GLYKEVTPMOOT).
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Ipaonpo 11: Tlpocdiopiopdc tov emmédmv tov elevbépov pilov (ROS) tov
evooOnlokmv  kuttapov EA.hy926, énerta amd emndoor TOLG pE TA LYPA
NAEKTPOVIKOD TGLYAPOL GTNV VYNAN CLYKEVIPM®OT|, LE KLTTAPOUETPio pone. A) Me
KOKKIVO YPOUO POIVOVTOL TO OVTITPOCMOTEVTIKA 1GTOYPAULOTO TOV TOPOVSLdlov TV
kokkiwon (SSC) kot to péyebog (FSC) tov evéodniakdv kuttapmv. B) Me pmie
YPOLA PAIVOVTOL TO CVIUTPOCHOTEVTIKA IGTOYPAULOTA TOV dElYvoLV TOV aplBud tmv
KLTTAp®V ouvaptnosl Tov ehopiopov tovg (10,000 kotrapa). DOL: Dragon Tail (0
mg/ml) Low concentration, D12L: Dragon Tail (12 mg/ml) Low concentration, D18L.:
Dragon Tail (18 mg/ml) Low concentration, T12L: Temptation (12 mg/ml) Low
concentration, T18L: Temptation (18 mg/ml) Low concentration, W6L: White Orchid
(6 mg/ml) Low concentration, W12L: White Orchid (12 mg/ml) Low concentration.
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ICpaonpo 12: Tlpocdiopicpdg tov emmédmv tov elevbépov pilov (ROS) tov
evooOnlokmv kuttapov EA.hY926, énerta amd emdoor TOLG pE TA LYPA
NAEKTPOVIKOD TGLYAPOL GTY YOUNAY] GUYKEVTIPWOON, ME KutTapoueTpio. pong. A) Me
KOKKIVO PO QOIVOVTOL TO OVTUTPOCSHOTEVTIKA IGTOYPAULOTO TTOV TOPOVGLALOVV TNV
kokkiowon (SSC) kot to péyebog (FSC) tov evéodniakdv kuttapmv. B) Me pmie
YPOUA QAIVOVTOL TO AVTUTPOCOTEVTIK( IGTOYPAUUATO TOV OELYVOLV TOV aplud TV
KLTTApwV ovvaptiosl Tov eOopiopon Tovg (10,000 kdttapa). DOL: Dragon Tail (0
mg/ml) Low concentration, D12L: Dragon Tail (12 mg/ml) Low concentration, D18L.:
Dragon Tail (18 mg/ml) Low concentration, T12L: Temptation (12 mg/ml) Low
concentration, T18L: Temptation (18 mg/ml) Low concentration, W6L: White Orchid
(6 mg/ml) Low concentration, W12L: White Orchid (12 mg/ml) Low concentration.
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Ipaonpo 13: Emidpacn Tov vypodvV avomAnpmong MAEKTPOVIKOD TGLYApOv OTo
eninedo tov ehevfépov pillov (ROS) tov evéodniokodv kuttdpov EA.hy926. Mg *
EMICNLLOLVOVTOL TO OTOTEAEGLLOTO, TTOV TOPOVGLALOVV GTOTICTIK( GTUOVTIKT O10popa
oe oyxéon pe 1o control (p < 0.05). Ta amotelécpota mapovoldloviol g mean +
SEM.

Onwg eaivetar kot and 10 Ipdenua 13, otig YaunAés cuykevVIpdoEel; OA®Y
TOV VYPOV KOG Kot 6Tig VYNAEG cvykevipooels Tov White Orchid (12 mg/ml) xau
Temptation (18 mg/ml) dev mopatprOnkay oTOTIOTIKG CHUOVTIKEG HETABOAEG OTA
emineda tov erevfépov pilldv oe oyéon pe to control. AvrtiBeta, otig vynAég
OLYKEVIPAOOELS, VINPYE OTATIOTIKA onpovTtikn avénon tov ROS ce 6ia ta Dragon
Tail xabdc kar oto White Orchid (6 mg/ml). TTio cvykekppéva ot ROS avéndnkay
Kot 59%, 57% kot 54% petd omd emnmoorn Tov Kuttdpwv pe to. Dragon Tail (0
mg/ml), Dragon Tail (12 mg/ml) xou Dragon Tail (18 mg/ml), avtictoya. Ocov
apopd to White Orchid (6 mg/ml) vanpye avénon tov emmédwv tov ROS katd 40%.
Yto Temptation (12 mg/ml) mapatnpnOnke o GTATIOTIKA CNUOVTIKY HEIDOT TOV

ROS otv vynin cvykévipoon n onoia dyyi&e to 44%.
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3.3 [Ipoodropiopdg TS 6VVOMKIG avTIoEEd OTIKNG tkavotnTos (TAC)

Y10 I'phonua 14 mopovctdalovtol To OmOTEAEGUOTH CYETIKA e TNV EMIOpOoN
TOV VYPOV  OVOTANP®OONG MAEKTPOVIKOD TGLYAPOL OTINV OAIKY  OVTIOEEWOMTIKY
wavotnto (TAC) tov evoobniokav kuttapov EA.Ny926. H TAC avaeépetor 6Tovg
AVTIOEEWOMTIKOVG TOPAYOVTIEG TOL OPOLV AUECH ®C OOTEC TPMOTOVIMV Kol OEV
AVTITPOCHOTEVEL TO GUVOAO OAMV TOV OVTIOEEWOTIKOV UNYOVICU®V €VOC KLTTAPOL
(.. evlupkol avto&edmtikol pnyavicpot), ®cTOco divel (o KoAN KOV ylo N

dpdon TV AUECOV OVTIOEEIDMTIKMV.

I'paonpo 14: Ernidpacn tov vypdv avamiipwons MAEKTPOVIKOD TGLYAPOL OTo
eninedo g ovvolkng oavtoewdmtikng wavotntag (TAC) tov evéoOniaxdv

kuttdpov EA.hy926. Ta arotedéopata mapovotdlovtal mg mean + SEM.

Onwg eaiveton kot amd 1o [pdonua 14, dev moapatnprinkov oTOTICTIKAE
oNUOVTIKEG HeTafoAég o€ oyéon pe To Control o Kavéva amd o VYPA AVOTANPOCNG

00TE OTN YOUNAT OVTE GTNV VYNAT CLYKEVTPMOT).
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3.4 TIpocowopiopds TOV EMTEOIOV TOV OVGLOV 7OV OAVILOPOVY UNE TO
OcropappPrrovpiké o&d (TBARS)

Onwg paiveton ko oto I'paenua 15, 6cov apopd ta vypd Dragon Tail mapatnpnOnke
o avénon twv TBARS t660 ot younin 6co kot otnv vynAn ocvykévipwon. [T
avaAvtikd, vpyxe avénon tov TBARS «atd 37% wor 40% oto Dragon Tail (0
mg/ml) ot YounAn Kol Ty LVYNAN cvyKEVTpwon, avtiotowya. ['a to Dragon Tail
(12 mg/ml) n avénon Ntav 28% kat 38% o1t YapnAr Kot 6TV LVYNAN GLYKEVTIP®ON,
avtiotoyo. ['ia to Dragon Tail (18 mg/ml) vanpye pa ton yio avénon ot yopmin
OLYKEVTIPMOOT] VO ONUEWOONKE OTOTIOTIKA onuoavtiky avénon vyovg 53% oty
vynAq ovykévipwon. Ta vypd White Orchid mpoxdAiecav emiong oTOTIOTIKN
onuovtikny avénon twv TBARS. Ewdwotepa, 1o White Orchid (6 mg/ml) otn younin
ovykévipoon avénon to TBARS xotd 31% eved oty vynAn elxe pia tdon yio
avénon katd 23% ko to White Orchid (12 mg/ml) mpokdiece avénon koatd 76% ko
71% ot yopunAn kot oty VynAn ovykévipwon, ovtiotoyo. Ocov agopd To
Temptation (12 mg/ml), mopatnpiOnke pHo0 ONUAVIIKO OTOTIOTIKY HEl®oN otV
VYNA ovykévipwon katd 22% kabdg kot pe Tdon yw Pelwomn oTn YopnAn
oLYKEVTpmOo™ Tov vypov. o to Temptation (18 mg/ml) ot younin cvykévipwon

vnpye avénon twv TBARS koatd 67%.

I'paonpa 15: Ernidpacn tov vypdv avamipwons MAEKTPOVIKOD TGLYAPOL GTA
enineda T@V ovoldV oL avTpovy e To BgofapPrrovpikd oy (TBARS) twv
evooOnlokmv kvttapov EA.hy926. Me * emonuaivoviol to amoTeAEGHOTO TOL
ToPOVGLALOVY OTOTIGTIKG GNUAVTIKY d10popd oe oyéomn pe to control (p < 0.05). Ta.

amoteAécato Tapovctdlovtal mg mean = SEM.
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3.5 lIpoGoopiopnoc TOV EMAEO OV TOV TPOTEIVIKOV KapPovoriev

Onwg @atvetar kou and 10 I'phonual6, vanpye po GTATIGTIKO GNUOVTIKE
pelmon TOV EMMEI®V TOV TPAOTEIVIKOV TOV EVOOOMAIK®OV KUTTAPOV OTIC YOUNAEG
OLYKEVTIPMOELG OA®V TOV VYPOV OVOTAP®OTG KOODS KOl TNV LVYNAT GLYKEVIPOO
tov Temptation (18 mg/ml). ITo avaivtikd, yio T Dragon Tail (0 mg/ml), Dragon
Tail (12 mg/ml) kou Dragon Tail (18 mg/ml) mapatnpnidnkav peidoelg kotd 26%,
31% xan 44%, avtictorya, oTIg YOUNAES GUYKEVTIPOGELS TV VYPOV. Xta White Orchid
(6 mg/ml) kot White Orchid (12 mg/ml) 1 peiwon frav g tédéng tov 43% Kot 41%,
avtiotoyya, oTg YaunAéc ovykevipwoels. o to Temptation (12 mg/ml) vanpye
petmon katd 44% ot younin ovykévipwon eva 6cov aeopd to Temptation (18
mg/ml), onueiddnke peiowon dyovg 49% ot younin cvykévipmon kot 32% oty

VYNAT GLYKEVTPMGT] TOV VYPOL.

I'paonpoe 16: Emnidpacn tov vypdv avamip®ons MAEKTPOVIKOD TGLYAPOL GTA
enineda TV TPOTEVIKOV KapPovoriov tov evoodnilak®dv kuttdpov EA.hy926. Mg
* gmonuoivovtol T omOTEAEGUOTA OV  TOPOLGLALOVY  GTATICTIKG GNUOVTIKY
dwpopd oe oyéon pe to control (p < 0.05). Ta amoteréopata mapovotdlovtal

mean £ SEM.
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Ytov Ilivako 5 mopovctd{oviol GUYKEVIPOTIKA TO OTOTEAEGLOTH OVOPOPIKA

LE TOVG OVTIOEEIOMTIKOVG OEIKTEG,

[Tivokag 5: ZuykevipoTikOG TIVOKAG TOV OTOTEASCUATOV ond To TEPOUOTL

npocdopopod  tov  emmédwv GSH, ROS, TAC, TBARS «xot mpoteivikov

KapBovoriov tov evoodnioakodv kuttdpov EA.hy926 éncrta and endacn tovg Le ta

VYPE AVOTANPOONG MAEKTPOVIKOD Tolydpov. Me T 11 | Onldvetor 1 OTOTIOTIKA

ONUOVTIKY avénon N Lelmon, avTiotoya, evad pe 7 1 Y ONAGVETOL 1] TACT Yo avENo

N peimon, avtiotoyo.

E-liquid sample GSH ROS TAC TBARS CARBS‘
Dragon Tail (0 mg/ml) High conc. - 1 (59%) - 1 (40%) -
Dragon Tail (0 mg/ml) Low conc. - - - 1 (37%) | | (26%)
Dragon Tail (12 mg/ml) High conc. - 1 (57%) - 1 (38%) -
Dragon Tail (12 mg/ml) Low conc. - - - 1 (28%) | |(31%)
Dragon Tail (18 mg/ml) High conc. - 1 (54%) - 1 (53%) -
Dragon Tail (18 mg/ml) Low conc. - - - 7 1 (44%)
White Orchid (6 mg/ml) High conc. - 1 (40%) - 7 -
White Orchid (6 mg/ml) Low conc. - - - 1 (31%) | | (43%)
White Orchid (12 mg/ml) High conc. | 1 (110%) - - 1 (71%) | | (41%)
White Orchid (12 mg/ml) Low conc. | 1 (132%) - - 1(76%) | | (52%)
Temptation (12 mg/ml) High conc. 1 (107%) | | (44%) - 1 (22%) -
Temptation (12 mg/ml) Low conc. 1 (62%) - - \ 1 (44%)
Temptation (18 mg/ml) High conc. 7 - - - 1 (32%)
Temptation (18 mg/ml) Low conc. 1 (37%) - - 1 (67%) | | (49%)
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KED®AAAIO 4 - XYMIIEPAXMATA & YYZHTHXH
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4.1 Zvinton

‘Exer povel mog to agpoldpata amd To LYPA OVOTANP®OONG NAEKTPOVIKAOV
TOYAPOV ETOEKVOOVV TAPOUOLN TPOPIA TOEIKOTNTOGC HE TO U] OTULOTOMUEVA VYPE
AVATANPOONG, YEYOVOS oV KabloTd TV ancvbeiog £kBeon TV KLTTAPOV GTO VYPA
avamAnpmwong a&lomot yo tov kKaboptopd g oxetikng to&ikotntog (Rowell et al.,
2017). MéMora, £yl Tpotabel GLYKEKPIUEVO TAAIGLO Y10 TNV TOEIKOAOYIKT] EKTIUNON
™M emidpacng TV VYPOV avamANpmone MAEKTPoviKoD Totydpov og in Vitro
ovotiuata (Iskandar et al., 2016).

ZYETIKA LLE TNV EMOPOCT] TOV VYPAOV NAEKTPOVIKOD TGLYAPOL 01N PLOGIHOTNTO
Tov gvoodniokdv kuttdpov, to XTT assay €deiée o0t 1 cvykévipwon 2,5% tov
vypov Dragon Tail xoar Temptation kot n ovykévipwon 5% tov vypod White Orchid
nrtav to&ég oy Kuttapikn oepd EA.hy926 peidvovtog onuavtikd m Piocipotnto
TOV evooOnMok®dv KLTTAp®Y. AVT] 1 TOEIKOAOYIKY €midpacn ot Plocipdtna
ovpPaivel pe 00G0eEAPTOUEVO TPOTO KOONDS OEAVOUEVNC TNG CLYKEVIPMONG TOV
VYPOV  LWAPYEL KAUOKOVUEVY, MHelwon ¢ Prwoyommrog tov  kuttdpov. H
kuttapotoéikny dpdon tov White Orchid apyiler va eppavifetor oe vyniotepn
OVLYKEVIPMOOT TOV VYPOV og oxéon ue ta Dragon Tail ko Temptation, vrodnidvovtog
TG M GUEST) EMOPY] TOV KLTTAPWV HE aVTO TO VYPO givan Aryodtepo emiPrafng 6cov
apopd ™ ProotudTTa TOV KLTTAP®V. O1 S10POPES OTIG GVYKEVIPADGELS TNG VIKOTIVIG
petald tov dov vYpoOV edvnke g oV emnPealovy TNV KLTTAPOTOEIKT OpAcT) TOV
Kd0e vypov. [apodra avtd, 6TV TEPIMTOOT OTOL N VIKOTIVY OgV TEPIAAUPAVETOL GTA
OLOTATIKA TOV VYPOV 1 KLTTAPOTOEIKOTNTA EUPOVILETAL GE VYNAOTEPT GLYKEVIP®ON
o€ GYEON UE TNV TEPITTOOT OTOL TO 1010 VYPO TEPLEYEL VIKOTIVY. ANAdY|, TO mimedo
(ovykévipmon) move amd 1o onoio apyilel kol mapaTnpeital KLTTAPOTOEIKN dpdon
etvor vymiotepo oto White Orchid an’ 6t1 ota dAla 00 vYpd, evd givar akoun
vynidtepo oto Dragon Tail mov dev mepieiye kaboLov vikotivy. Eniong cuykpivovtag
to Temptation (12 mg/ml) ka1 to White Orchid (12 mg/ml) ta omoio éxovv idia
ovykévrpwon vikotivng (12 mg/ml) ko idwa avoroyia dwivtov (50%VG/50%PG),
YIVETOL AVTIANTTTO MG 1 TOPATPOVUEVT] OALPOPE GTI GLYKEVIP®ON OOV TO VYPO
apyilel va éyel KOTTOPOTOEIKT OPAGCT) OTOSIOETOL OTIC SLUPOPETIKES OPWUATIKEG VAES
TOV KAOE mpoidvTog.

Me Béom OAa ta mapomdve onoteAécpata, £ywve mpoomdfelo vo amoktnOet
[ OAOKANP®UEVY €KOVA TNG 0EEWD00VAYOYIKNG KOTACTAONG TV £vO0ONAaK®V

KLTTAp®V émerta amd €kBeon Toug e Ta VYPE NAekTpOovViKoD Totydpov. Ocov apopd
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Aowmov ta vypd avaminpwong Dragon Tail, @dvmke mog aveloaptitog g
OLYKEVTIPMONG VIKOTIVNG, LInpyxe por ovénom tov emmédov Tov ehevbépav prlov
OTNV KLTTOPOTOEIKT] GUYKEVTPMOGT] TOL LYPOL TOV YPNCILOTOONKE N omoia LAAIGTO
oLVodeLETAL AO TAPAAANAN avénon Ttov emmédwv Tov TBARS. To yeyovog avtd
delyvet mwg M avénon tov ROS ocuvvdéetor pe v avénon g AMITOKNAG
VIEPOEEIdMONG OPDOVTOS KOTASTPOPIKE Y10 TIG LEUPPAVES TOV KLTTAP®V. TN YOUNATY
ovykévipoon Tov vypov Dragon Tail dwmotodnke avénon g MmTIOIKNG
VIEPOEEIdMONG LE TAVTOYPOVI] TPOCTAGIO TOV TPOTEIVAV, YEYOVOS TOL PaivETAL VO
delyvel Ot ta VYPa avamAnpwong emdpodv oty Opdon twv ROS gvvodvtog v
ofeldwon ovykekplévov Plopopiov Kol €01KOTEPO TV AMTOIOV  EVavTl TOV
TPOTEIVOV Yopic va emnpedlovtar ta cuvolka enimeda Tov ROS. Tlapouolo potifo
napatnpnOnke kat yuo to vypd White Orchid cvykévtpmong vikotivng 6 mg/ml. Me
Bdomn avtd o ototyeio yivetarl avtiAnmtd nog ta Dragon Tail kot to White Orchid (6
mg/ml) éxovv éva mpo-0&edmTikd mPoeik KabdC endpodyv ML 6T GLGIOAOYIKN
Aertovpyion TV €VOOOMAIOKOV KLTTAp®V emdyoviag v mapoaywmyq] ROS kot v
0&EWMTIKY KATAGTPOPT) TV MTISI®V.

And v A mAhevpd, to White Orchid (12 mg/ml) mopovcioce vynin
avénon g GSH kot tov TBARS pe tovtdypovn peimon Tov TPpOTEIVIKGOV
kapPBovoriov. Evoeyopévmg Adym mpokAnong Amidikng vmepoleidmong amd tnv
OAANAETIOpaoT HE TO VYPO TOL KOTTOPO VO 0OOMNYNONKAV GE LITEPTAPAYWDYT EVOOYEVOVS
yAoutaBeldvng g amdkpion ot PAAPN TV MmOV pe GKOTO TV OMOKATACTOON
™G 160pPOTIOG HETAED TPO-0EEWMTIKOV Kot ovTIoEEDWTIK®Y. H avénuévn Aoudv
napaywyn GSH oaivetor mmg €vbivetal yio v TapotnpoOUEVY] TPOOTUGIO TMV
TpOTEVOV omtd Vv ofeidmon. To @owvopevo avtd NTav EAAPPAOS MO EVIOVO OTN
YOUNAT GUYKEVTPMGT] TOV VYPOL GE GYECT LE TV VYNAT.

‘Eva. eviwopépov €bpnuo g HEAETNG agopd TNV emidpacn Tov VYPov
Temptation (12 mg/ml) to omoio @aivetaw va gvepyomotel avVTIOEEOMTIKOVE
UNYOVIGLOUS AULVAG Y10 VO TOPEXEL TPOCTOGIO EVAVTL TV OVCUEVAV EMOPACEMV TOV
erevBépv pLldV 1660 TNV LYNAN GLYKEVIPMOGT] TOL VYPOL OGO Kot 6T YounAn. o
OVOALTIKA, GTNV VYNAT GLYKEVTIPMOT], TO VYPO KATAPEPE VO LEIDGEL CNUAVTIKA TO
enineda twv ROS kol tov TBARS eved mapdiinia avénoce oe peydio PBabuo ta
enineda g GSH. Ilopdpor omoteAécpoato mapotpnOnKav Kot 7y Tn  un
KUTTOPOTOEIKY] GUYKEVIPMGN TOV LYPoV, O6mov maAL vanpye avénon e GSH tov

KUTTAP®V GLUVOOEVOUEVT OO CNUOVTIKY HEIMOT TOV TPOTEIVIKOV KopBovoMov Kot
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pa téon yo peioon tov TBARS. H mpoctacio Tov TpoTteivev kot Tov Mmidiov mov
eaivetar 0TL Tapéyel To Temptation (12 mg/ml) ota evéoOniiaxd kKdTTOpO OAAG Kot 1
evioyvon Tov avTIoEEWMTIKOD pnyovicpoy péowm avénong g GSH kabiotodv to
GLYKEKPLUEVO VYPO €va EVOLOPEPOV OVTIKEILEVO HEAETNG OGOV aPOPd TN LEAETN TOL
UNYOVIG oD dpAomg TOL TOV 0ONYEL GTNV EVIGYVOT TOV OVTIOEEIOWTIKMY LUNYOVICUMV.
Ooco yia to Temptation (18 mg/ml), avtd £6eiée o taon yoo avénon ™me GSH ko
L0 TPOOTOCIO TOV TPMOTEIVOV GTNV LYNAN GLYKEVIPMOON T Omoiol oTn YouUnAn
OLYKEVTIPMOOT MTOV  EVTOVOTEPT KoL GLVOOELOTAV Oamd ovENCT NG ATIOKNG
vrepoeidmone. H dwapopd ot ovykévipmon vikotivg tov vypdv Temptation
mOavov vo evBVvVETOL YioL TNV 16YVPOTEPT TPOGTATELTIKY Opdion Tov Temptation (12
mg/ml) o€ oyéomn pe to Temptation (18 mg/ml).

Youmepacpatikd, Oho To LYPE oI YOUNA TOLg (U KLTTOPOTOEIKT))
OLYKEVTPMOOT) TOPOVGIAGAY TPOGTATEVTIKY OPACT) EVOVTL TNG TPOTEIVIKNG 0EEIOWONC.
Ye kovévo vypo dev mapoatnpnnke HETAPOAN TNG GUVOMKNG OVTIOEEWMTIKNG
KavOTNTAG. XXe0GV OAa T VYPE TOGO GTN YOUUNAT OGO KOl GTNV LVYNAT GLYKEVTPMO
mpodyovv T Amdikn vrepoeidwon pe to Temptation (12 mg/ml) va omotekel
eaipeon kabdg mpootatevel T Amidie and to 0o&eWwTikd otpeg. 'evikdtepa,
dwmotddnke por KatevBuvorn e Opaong Tov erevBépmv pidv mpog TN ATIOKN
vepoleldmon evad o1 TpwTEiveg Tapéuevoy mpoototevpuéves. Oca delypata siyov
YELON KOTTVIKOD aveEAPTNTO TNG GLYKEVIPMONG VIKOTIvNg Tov meplelyav, dpacay mg
TPO-0EEOMTIKA ENAYOVTOG TNV TOPUYWYN EALOEPOV PLLOV Kol TO 0EEOMTIKO GTPES
10 omoio goTald6TaV OTNV KATAoTPOoP TV AMmdiov. To idto cvuPaivel kot yuo to
VYPO pe yevon Pavilio og cvykévipwon vikotivng 6 mg/ml evod to 1610 vypo dtav Exel
peyalvtepn meplekTikotTo, o€ vikotivn (12 mg/ml) mpodyer v avénon g GSH
MOy® ofedmtikng PAAPNG TV Aumdiov 1 omoila TovTdYpOve EVVOEL THV TPOGTAGia
TOV TPOTEIVOV. AVALESH GTO VYPE TOL EEETACTNKAY, TO TTLO EVOLAPEPOV aodeiyOnie
exetvo mov elye yevon pNAo-pévTa Kol 10aitepa OTAV YPNOUOTOIEITOL GE HETPLOL
ovykévrpwon vikotivng (12 mg/ml). H wovomtd tov vypod avtod va PELOVEL TIC
ROS «xot va av&aver  GSH 6mwg emiong va mpootatedel ta. KOTTOPO OO TNV
ofedmtiky PAAPN onpavtikdv Bropopiov (TpoTeiveg, AMmidla) T0 oVIIEIKVIOVYV ®G
éva. evolopépov avtikeipevo perétg. Eivor @avepd oamd to mopamdveo mwg ot
APOUATIKEG/ YAVKAVTIKEG VAEG Tailovv onuavtikd poAO otV mopaymyn eAevBépmv
plov, Kabde pepkcég eaivetar vo endyovv v mapoywyn ROS kot dAlec va v

avaoTéEALOLY, KATL TOo omoio emiPeformdveral kol and t Sebvn PipAoypaeia. ITo
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OULYKEKPIUEVA, €PELVNTEG eE€Tacay TNV eMidpact TG TPooHNKNg 49 JaPoPETIKMV
APOUOTIKOV VA®V 610 cbotua deAvtov PG/VG tov vypodv avamiipoong écov
apopd v mapaywyn erevBépov pilov. H aviyxvevon tov erevbépov priav £yve pe
xpon EPR evd n obotaon tov apopdtov tov vypov avoaibinke pe GC-MS kot
JmioTOoHV TS GLVOAMKAE 1 dnovpyia erevBépov pllodv mowiliel ce peydlo
Babud ota dopopeTikd LYPE TOL doKIAcTNKAY. X¥edOV 10 43% TOV APOUATOV
odnynoav 6e onuUavtiky avénon e tapaywyns ROS o oyéon pe to deiypo eréyyov
(60% PG/ 40% VG). Xta ap@UOTO HE IGYLPOVG GLCYETIGUOVS GLUUTEPIAAUPAVOVTOY
0l EVAOCELS: B-O0paoKOV, O-TETPUSEKAAUKTOVY, Y-OEKOAUKTOVY, KITPOAY, OUTEVTEVIO,
atBvdA poATOAN, aBvA PBaviddivn, axketdAn PG oaBvdh PBaviddiving, AtvaAiodin wai
mmepovaAn.  To owmeviévio, n aBLA-POATOAN, 1 KITPAAN, 1 AVOAOOAN Kol 1
TITEPOVOAN TTPOAYOLV TOV oYNUATICUO PV HE d0C0-eE0PTMOUEVO TPOTO EVA 1
aldoikny Paviddivn kor og pikpotepo Pabuod M P-Oapockovn OVOCTEAAEL TOV
oynuoticpd piov pe tpoémo mov efaptdtonr amd ™ ovykévipwon. H mapoaymyn
elevbepov plov MoV 6tevd cvvoedepnévn pe v kovotnta o&eidmong Proloyikd
oxeTIK®V Mmdiov, omog eEetdotnke pe ) pébodo twv TBARS. (Bitzer et al., 2018).
Ao ™ PProypaeio Exel pavel TmG ToL AEPOAVLOTO TOL TOPAYOVTOL GO TNV
ATUOTOINGT TV VYP®V NAEKTPOVIKOD Tolydpov emdyovv tnv mopaymyq ROS, v
kataotpo@n Tov DNA kot Tov kuttaptkd Bavato oe ayyelakd evoodniiaxkd KotTopa
(Anderson et al., 2016). e d106TAVPOVUEVT TLYOLOTONUEVT] KOl OV TUGAT] KAVIKNY
peAétn mov mpaypoatomomOnke kot otnv omoio EAaPav pépog 40 vylelg eviikeg
KOMVIGTEG KO U1 KOTTVIGTEG, LeAeTHONKE Kot cuykpidnke ) enidpaocn tov cupfotikmv
TOLYOPOV KOl TOV NAEKTPOVIKAOV TGLYAP®V 6TO 0EE0MTIKO GTPES Kot TNV £vOoOnAokn
Aertovpyio. Alomotdbnke, émetta amd PETPNON TOV KOTAAANA®V PlOdEIKTOV, TS
1060 T0 KAOOGGIKE OCO Kol TO NAEKTPOVIKG TOLydpo €YoV OLOUEVEIS EMOPACELS
AVOPOPIKA e TO OEEOMTIKO GTPEG KOL TNV AYYEWNKN AELTOVPYiO LE TO NAEKTPOVIKO
To1yapo va TpokaAel PAGPN oe pkpotepo Pabuo (Carnevale et al., 2016). Emutiéov,
ELPNUATA OO TOV TPOGOPLOPIoUO eAeLVBEPMV POV G€ OEPOADUOTO LE YPNOM
EPR/ESR é£dei&ov avénuévn omekevbépoon ROS omd 1o atpomompévo vypd
AVOTANPOONG TOGO G€ KLTTOPIKE OGO KoL U1 KLTTOPKA GULGTHUOTO, 1 Omoid
ovoyetiCeton pe avénon g Amdkng vrepoleldwong Omwg TPocdlopioTNKE e
pétpnon tov emmédov tov TBARS oe pelémn opoyevomompévev 16tdv TOL
TVEVLLLOVO TTOVTIK®OV OV EKTEONKAV 6€ aTpohs nAekTpovikoy Totydpov (Sussan et al.,

2015).
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H mapovoa pelét ¢rhodoéel va pi&el pwg otov TpOTO e TOV 0moio T VYPA
AVOTAN POGCNG UTOPEL VO AAANAETOPOVV pE T, KOTTOPA TOL gvooOnAiov ennpealovtog
mv ofewoavaymyiky Koatdotaon avtdv. [Ipog to mapdv dev vmdpyer wAovolo
Biproypapio oyetikd pe T0 emayOUEVO OO TOL LYPE AVATANP®ONG 0EEWMTIKO GTPES
oe gvdonlokd kdtTopa Kot dedopévng g TANODPAG TOV SOPOPETIKMY YELGEWV
OV KVKAOQPOPOUV 610 gumoplo taykoouing (Zhu et al., 2014) kpivetal EXTAKTIKN M
avaykn ywoo €£€T00N TOVAAYLOTOV TOV ONUOPIAESTEPOV €5 OLTMOV TPOKEIUEVOL VL

eCaxpPmbel | oxeTikn ACPAAELS TOVS Yo TV LYEiX TOV AVOpOTOVL.

4.2 Yopmepaocpota

ATO TV Tapovca PEAETN TPOEKLYOV TO €ENG CLUTEPAGLLOTO OVOPOPIKE LE
™MV ToEKOTNTO. TOV VYPOV  OVOTANP®OONG MNAEKTPOVIKOD TOLYAPOV HECE® TOV
UNYOVIGHOD TOL 0EE0MTIKOD OTPEG:

1) Ymdpyer etepoyévela peToEd TOV  VYPOV  AVOTANP®ONG MAEKTPOVIKOD
To1Yapov OcoV aPopd To 0&eWouvay®mYIKO TPoPik mov mopovctalovy o
evoonAaxkd kottapa €merta amd €kBecn TOvg G€ AVTA OV UmOpeEl va
amod00el OTIC SLOPOPETIKES OPWOUATIKEG VAEC TOV TTEPLEYEL KAOE VYPO.

2) Meta&d TV TpLdV S0QOPETIKOV YEVCEWV TOL EEETAGTNKAY Ta VYPA UE YEHON
KOTTVIKOU QOVIKE VO OpOLV TTPO-0EEWMTIKA, aAvESOPTITMG TNG TEPLEKTIKOTNTAG
TOVG GE VIKOTIVY), LTOOEKVVOVTOG OTL TETO0V €100VG VYPA {ome va unv givat
1660 aGPaAn 660 Bempovvtat.

3) Ta vypd pe yedon Povilo eiyov SPOPETIKY EMidpacn avorloyo HE T
OLYKEVIPMOT VIKOTIVIG 7oL TEPlElyay, HE TN YOUNAOTEPN CLYKEVIPMON
vikotivng va @aivetal va dpa mPo-o&edmTIKE Kol TN Hesaio. CLYKEVIPOON
VIKOTIVIIG VO ETLAYEL TOVG OVTIOEEWOMTIKOVG UNYXOVIGLOVG, YEYOVOS Tov ypNiet
TEPOULTEP® dlEPEVYVNONG TNG TOAVIG GLGYETIONG TOV EMTEOOV VIKOTIVIG UE TIG
OPOUOTIKES VAL,

4) To o EVILTMGLOKO EVPTLOL THG LEAETNG 0LPOPE TaL VYPA pE YevoN A0/ péEvTal
(ko Wwitepa ekelvo TG HETPLOG TEPLEKTIKOTNTOG OE VIKOTIV) To omoio
eavnke va meplopilovv TV KOTOGTPOPYN ONUOVTIKGOV Propopiov (Amridia,
TPOTEIVEC) HE TOVTOYPOVN OENCT TOL OVTIOEEWDMTIKOD HNYOVIGUOD TMV
KLTTAp®V.

5) Tevikd, oT1g U KLTTAPOTOEIKEG GLYKEVIPOOELS TMV VYPDV OVOTANPOONG

wapatnpiOnKe €va QAIVOUEVO GTOXELUEVNG dpdong Ttov erevBépmv plomv
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vép G ofeldwong Ttev Amdiov Kol TOPAAANANG TpocTacing TV
TPOTEIVAOV, YEYOVOS TOL ONUOVPYEL EPOTALATO Y10 TO TMOG UTOPOLV T VYPA
avamAnpwong va katevdovouv 1 dpdaon twv ROS.

6) AvaodewkvOeTol 11 6ToVdOTNTO TG €EETAONG TOAMUTADY AVTIOEEIOMTIKOV
OEIKTOV e OKOTO TNV omdKINoN OGS 7O OAOKANpoUEVNG Kot EEKABapNg
ewovog, KaBdg m pehétn evog povo Prodeiktn pmopel vo odNyNoel o€
TOPOTACVTTIKE Ko U1 aAn01) cuumepAGLOTOL.

7) H ovvolikn tofkdétmrta 7TOv TPOKLATEL amd TN XPNON TOV  VYPAOV
AVOTAP®ONG  OTOL  MAEKTPOVIKA  Tolydpo  elvar  €éva Qovouevo
TOAVTOPOYOVTIKO GTO OTOI0 EUTAEKOVTOL TOAAES PETAPANTEG KOL GLUVETMG M
OLYKEKPIUEVN HEAETN UTOPEL TTPOG TO POV VO ODGEL OTAMG EVOEIEEIC GYETIKA
LLE TNV EMOPOOT TOV VYPOV GTNV 0EEB00VAYMYIKT KATAGTAOT] TOV KLTTAPMV.
Kpivetar Aowmdv amoapaitnt 1 mepatépw £peuva €mil TOV GLYKEKPLUEVOL
0épnotog TPog SloAEHKOVOT TOV UNYOVIGUAOV TOV SETOVV TIG TOEIKOAOYIKES

EMOPAGELS TOV VYPAOV OVOTANPOGCTG.
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