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NepiAnyn

H otepeooxormia anotelel KOPLO XAPAKTNPLOTIKO TG EKOVIKIG IPAYHATIKOTTAG KAt @aivetat va maifet
oNpavtikd PONO Ota eKIAdELTIKA EIKOVIKA HePIPANAOVTA. ZTOX0G TG MApoLoag epyaotag sivat 1
OLYKPUTIKY]  HeAETH T1)¢  NAEKIPIKIG  EYKEQANIKI)G  OpAoTnPlOTTag YOVAIK®Y  PE  XPIon)
nhektpoeykepahoypapnpatog (HET) katd m didpkela napatrpnong PAcIKOV YEQUETPIK®OV OTEPEDV OF
IPAYPATIKO, TPLOOIAOTATO OTEPEOOKOIKO Kl dvodidotato eikovikd meptpdilov. Ta amoteNéopata
Oelyvouv OpoOlOpOP@I TOmOAOYia TG (QPACHATIKIG KATAVOPING 10XDOG OTOV eyKEPANO Kai ota Tpia
nepipailovra. Katd myv napatpnon, dev amattdnke yia kavéva nepipariov waitepn npoondbeia
avdnong g mpoooxng Kat g eypriyopong. To dvodidotato mnepitBaAlov dnplovpynoe meploootepo
ayxog kat «mpoopoviy». To tprodiaotato anaitnoe yevikd T0 AlyoTepo VONTIKO POPTO £VEPYOIIOIMVTAS
PVNpOVIKEG AetTovpyleg KAl OMTIKY) €MAEKTIKI] IIPOOOXT), €V TO Ipaypatko Oewprfnke mlovolo oe
omtikda gpebiopata xopig avinon tov vonukov @optov. Ta evprjpata napéyovv véa dedopéva yia tig
Brooyikég Paoetg Tng pdbnong Kat tr) oxediaot) eKIAadevTIKAOV EIKOVIKOV IePPANNOVI®OV.

A£EE1g KAEIOIA: eKTASEVTIKA EKOVIKA ITEPBANNOVTA, OTEPEOOKOIILA, NAEKTPOEYKEPANOYPAPT I

Elcaywyn

H otepeooxomia ammotelel KOPLO XAPAKTNPIOTIKO TNG EKOVIKNG mpaypatikotntag (EIT) xat
@aivetat va éxet Onpavtiko poAo oe OAovg oxedOV TOLG TOPELS EPAPHOYTG TG KAt KOPIRG oTa
exnadevtika ewovika nepiBariovia (EEIT) (Rosas et al, 2007). Zta EEII ot
AVTUIPOOMIIEDTIKEG XMPLKEG OxEoelg etvatl emBLPNTO va yivouv avTANIITEG Ao Tovg padntég
OM®G KAl OTO QLOLKO KOOHO KAl 1) OTEPEOOKOMIKI] Opaot) dradpapatilet onpavtiko polo oe
avto (Thompson et al., 2007).

AV Kat LIIAPYEL APKETOG OYKOG ePELVITIKGV dedopevav yua T oovelopopd tov EEIT,
Ayeg €pevveg PEANETOLV TNV AMOTEAEOPATIKOTNTA TOV XAPAaktptotikev tng EIT omy
exraidevorn (Mikropoulos, 2006). H otepeookomkr] Opaocn damotelel €vav ONHAVIIKO
IIAPAyoVTd yud TNV avdaIrtodn TG ONTIKOX@PIKIG 0eSloTnTag KAt 1) OLVELOPOPA TG OtV
xaravonon Tev emompov. O Dede mpoteivel ) otepeooxomky) epfvdion wg eva amd ta
Xapaktplotikd yvepiopata g EIT moo copBaAlovv oty 0Kodopnon vonTIK®V HOVIEA@Y
Kot otV evvotoloyikr) ahAayt) (2009).

H kataypagry xat avaloor) TG NAEKTPIKNG eyKeQalikng dpaotnplotntag pe ) xpnon
nAextpoeykepaloypapnpatog (HED) katd v alAnlemidpaon avipomrov - neptBailoviog
etvat dvvatd va O0moel onpaviikeég mAnpogopieg yia t oxediaon tprodidotatov EEIT
ZOYKPLON eEYKEPAAK®DV AEITODPYI®V O ELKOVIKO KAl IAPOHOL0 IPAYHATIKO TEPIPAANOV €xet
Oeiel OTL 1] IPOOOXI] TWV OLHHETEXOVI®V ALSAVEL OTO OTEPEOCKOIIKO EWKOVIKO IEPBANAOV
(Mikropoulos, 2001). Ot IJsselsteijn xat ovovepydteg (1998) avagépovv OTL 1] OTeEPeOOKOIIiA
éxet mpootifépevn) alla oe OlaQopeg MPAKTIKEG ePAPHOYES, HETASH TOV OMOI®V KAl 1)
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exraidevorn), Kat avapévetal va oopPalet oe aolnuév aiobnorn g mapovoiag oe eKOVIKA
neptBaAovta.

H pelétn mg o1epe00KOmIIKIg Opaong PEom NG EYKEPANKI|G Opaotnplotntag eivat veéog
kat avarrtoooopevog topéag. To 2003 o Hoffman xat ot ovvepydteg Tov He PETPIOELg
Aettovpykod payvntukod oovioviopod (fMRI) avagépoov ot éva otepeookomko EIT
evioyvel mv aiofnon g mapovoiag. O Shoji (2006) xpnowonowwvtag HET, peleta v
AVTANIITIKY] PdOnor oTo AImopaKPLOHEVO OITIKO IMedio KAl MAPAyovTteg mov oupPdailovv
oto atobnorn) g OTePEOOKOIILAG 08 OXE0T 1€ VEDPOPVUOIOAOYIKEG ANACYEG.

Ta Bphoypagikd Sedopéva oxetikd pe eykepalikn) Opaotnprotnta oe EEIT eivan Aiya,
avadeikvoovtag opag T dovapikn g pebodov yia v KaTavonon yVeOoTIK®OV dlepyaotov
kat ) oxediaon anotedeopatik®v pabnolaxkov mepiparloviav. Ta dedopéva oxetkd pe 1)
ovpPolr) g otepeookomniag oe EEIT etvat akopa Avyotepa (Tlamayprotog, 2006).

Z10x0¢ TG Imapovodg epyaotag elvat 11 HENET) TG NAEKTPIKLG  EYKEQPANIKI|G
OpaotnPoOTNTag Katd T OldpKela MAPATHPNONG YEDHETPLKAOV OTEPERDV O IIPAYHATLKO,
TPLOOLAOTATO OTEPEOOKOIIKO Kat SDOOLIOTATO €KOVIKO MEPBANNOV. Avapopég OXETIKA He
My NAEKTPIKY) eyKepalikr) Opaoctnpotnta xarda tv dalnlemidpaon avBpomov pe
oTepeooKOKA Kat pr otepeookomkd EEIT, 8ev éxoov Ppebel. H mpooéyyion tng mapovoag
epyaotag etvatl avtr) Tov Rosas KAt Tov ovvepyatmv Tov IOL ava@épovv «dedopevon OTL 1)
aiobnorn g otepeooKoITiag TO00 OTA MPAYHATIKA 000 KAl OTd £KOVIKA HeptPallovta €xet
va Kavet pe mv atobnorn g 0paocng KAt T®V VONTIKOV Sadikaol®y, MoTedbovpe OTL Ot
AVTIKEIEVIKEG JETPIOELS, OLVEIMKODPOLHEVEG 100G KAl aId LIOKEWpeEVIKEG, elvat
AIAapaitnTeg yia TV eKTIN 0N T1)g OTEPEOOKOMIKIG Opaong» (Rosas et al., 2007).

MeBodoAoyia

Epevvntikdg otoxog g epyaoiag eival 1 COYKPUTIKY] HeAETH) TNG NAEKTPIKNG eYKEPANLKIG
OpaotnPOTNTAg Katd T OlIPKEld HAPATIPNONG YEDHETPIKMOV OTEPEDV O IIPAYHATIKO,
TPLOOIACTATO OTEPEOCKOIIKO KAt H0OOIIOTATO EKOVIKO IePLBAAAOV.

To Getypa anotélecav 14 coppetéyovoeg, gottTpieg oto Iawdaywnyiko Tpnpa Anpotikg
Exnaidevong tov IMavemotpiov Ioavvivev niwiag petald 19 xat 22 etov. ‘Oleg ftav
0eCloxelpeg, Yopig xdamowa Olayveopévn pabnotakry dvokoAia 1) Woxikr Vooo, Omeg
e\éyxOnke amod xatdA\Anho epotnpatoloyo. Ot gottrtpleg Oev eiyav AdPet QaPPAKEDTIK)
ayoyrn 1) ovoieg mov emdpodV OTn AelTovPYIa TOL VELPIKOD CLOTHPATOS KAl dev eiyav
KATAVAA®OEL ITOOOTNTEG KAPEIVIG 1] AAKOOAODX®V MOTMV To Tedevtaio 24mpo. H emloyr)
DIHOKEPEV®OV POVO TOD eVOG QUAOD, €ylve yld TNV AIIOQOYI] KATAYPAPHG OlaPOPETIK®OV
eYKeQANK®OV onpatev nov mbaveg ogethoviat oe StapoAikég dtagpopég kat amotelet Bépa
aMov gpevvnTikod oxediov TG opadag.

H nepapartikyy dwadikaoia mept\appave v napartrpnon xopig aAnAenidpaor) tpov
neptBaAlovIeV 18100 TEPleXOPEVOD, TIOL AITOTEAODOAV TEOOEP YEDPETPLKA OTEPEN COPATAL.
Avtd fjtav éva TeTtpaymvo, pia mopapida, pia opaipa xat €évag HOADY®VIKOG KOALVOPog, OAa
pe SoAwvn oer). Ta oteped emAéxOnkav ywati yprnotpomolodvial oe didgopeg HOPPEG Kat
ovvBeoeig oe mowila pabnoiaxd meptpallovta xat anotehovv owkela avtikeipeva. To mpoto
neptBalov  frav  mpaypatko (REAL), 1o Oedrepo ewovikd Ovodiaotato (2D)
npoPal\opevo oe 086vr kat to Tpito tprodidotato Kat otepeookomko (3D) mpoBarlopevo
PE0® OTEPEOCKOIIKMV YOANIDV.

H xataypagry too HEI' npaypatonou)fnke pe ynelaxkod eykepaloypdgo (gtec) xat 19
evepyd nAextpodia otig Beoerg Fpl, Fp2, F7, F3, Fz, F4, F8, T3, C3, Cz, C4, T4, T5, P3, Pz, P4,
T6, O1, O2 ToV KEPAANLOD TOL EPAPPOOTNKAV OOHPROVA He To Oebvég ovotnpa 10/20. Eva
emIAéov NAeKTPOO10 OTO PETRIIO Xpnotporouw|fnke @g yelmorn, Kat dvo otovg AoPovg Tav



Ot TTE otnv Eknaideuon 57

AotV ®©¢ ava@opd. Ot Katakopv@eg Kat optlOvTieg KIVIIOElG TOV HATIOV KATAYPAPKAV
ouoAika pe xprion &vo nAektpodiev 0efla KAt KAT® amd To Aplotepd pAtt, Kat dvo
NAEKTPOOIOV IOV EPAPHOOTNKAV OTLG eE@TEPIKEG IIAEDPEG TOV aALTAOV. Ot avTloTdoelg OA®V
TV nAektpodinv rtav kate arno 5 KQ. 'Oco ot ooppetéyovoeg napaxkolovbovoav mabntika
ta Tpia mepPAANOVTa KATaypAapovIav Td NAEKTPIKA OIHATd 0D IAPTYAYE O EYKEPANKOG
TOLG PAOLOG, EVM AVOLYyaVv KAt EKAEVaV Ta pPAatia Tovg petadd tov 10 emavaliyemv ya to
kdOe meptPAAAoOV, KATOIMV eVIOA@V ITOL OEXOVIAV dAIO TOV €PELVITI] IIPOKEHEVOD Vd
pewwvetal oto eAdywoto 1 Afyn napaoitov. H eneSepyaoia tov dedopévov €ytve pe 1o
ovotpa gBSanalyze xat n avdlvory toog pe ta Aoyopika EEGproccessing, movo
avarrtoxdnke oto Epyaotplo Egappoyev Ewovikrg IMpaypatikotntag oty Exmaidevon,
Microsoft Excel xat Matlab. H gaopatikry avaivor Fourier mov mpaypatomnow)fnke ota
dedopéva too ovvexopevoo HET agopovoe Tig meproyég (pobpovg) Orta (4-7Hz), aiga-1 (8-
10Hz), d\@a-2 (11-12Hz), pryta (13-32Hz) kot yapa (33-48Hz).

AmoteAéopata

Ot tomoloyleg TRV eyKeaAk®v podpav  ovykptikd ava dvo mepipalovia
IIApoLOLAfOVTAl OTODG PACHATIKODG XAPTEG AIIOADTIG 10XDOG TOL ZyT)patog 1.

2D -3D 2D - REAL 3D - REAL

OHHWHHD
°
DOOOOE
CLCCT)

Zxnpa 1. Karavopr woxvog 1oV eykepalikev pobpwv. Ta Bsppd ypopata (kage,
KOKKIVO) avTioTolyoOVv o€ DPnALg TG, Ve Ta Poxpd (UIAE, IPAo1vo) o YapnAég

IMapakdte napovotalovtal Ta AImOTEAEOPATA avda QACHATIKI IIEPLoXT) MAPafiToviag Tig
OTATIOTIKA ONHavtikég otagopés (p < .05) ava mepiPallov. Ta oxdAa otovg mivakeg
AVa@EPOVTAl Oe TIEPLOXEG TOL EYKEPUAOD OTIG OITOLEG DITEPEXEL TO avTioTtolyo mepiBdilov. O
IMivakag 1 Seiyvel ta OLYKPITIKA amoteAéopata petasd tov OSvodudotatov (2D) xat
Tprodiaotatov otepeookommkod (3D) meptBdAlovtog.
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ITivakag 1. Ztatiotikd onpaviikeg drapopeg petadp dvodiaoctatov (2D) xat
tprodraotartoo (3D) nepifailovrtog

PoBpog Avodiaotaro (2D) Tprodidotaro (3D)
o1 AploTepr) KPOTAQPIKI), KEVIPIKT), Bpeypatikn
(fia7Hz) Aev napatnpettat dtagopda (T3-C3-P3), péon xevipxr), Ppeypatikn (Cz-
Pz) meprox)
Apiotepr) npoota petomxr (Fpl),
al . , . . .
(8 - 10Hz) apiotepr) kevipikt) (C3), 6egia Aev napatnpeitat Siagopd

kevipkn) (C4), Bpeypatikég meptoxég
Aera npooba petomxr (Fp2), dedia xat

a2 Asv nopampettal Sragopd APLOTEPT) PETOITIKI-KEVTIPIKI}-BPEYPATIKT)

(11 - 12Hz) (F7, F3, F4-F8-C4), péon kevtpikiy-
Bpeypatikr] (Cz-Pz), KPOTAPLKES, VIAKES
Aptiotepr) mpootia PETOIIKI)-PIETOITK)

a\pa Aptotepr kevipiki)- Bpeypartikr) (C3- (Fp1-F7- F3), de€1¢g peT®ITIKEG-KEVTPIKEG-

(7.5-12.5Hz) P3) KPOTAPIKEG-PPeyPATIKES, 11€0T] KEVTIPIKIL

(Cz), wraxég

Bryta 'OA1| £KTOG ATIO TNV APLOTEPT) PETOIILK) . .

(13 - 32Hz) (F7) Aptotepry petomkr (F7)

yapa Kpotagkég, péon petomxn) (Fz), deGia  Aprotepég petommkeg, 6eia petomxr) (F8),
(33 - 48Hz) xevipki) (F4), Bpeypatikeg, tviakég aplotepn) kevrpikr) (C3)

‘Ocov agopd otV TomoAoyia TG eyKEPAALKG dpaoTnELOTTAG, IAPATHPELTAl TAPOPOL
OLPIIEPIPOPA TNG AIOADTIG 10XDOG 0 OAOLG Tovg PLOpOLS (Zxrpa 1). Xto dvodidotaro
neptBallov epgavietar didayvtog Prta pobpog xat pikpotepn Onita dpaoctnpiotnta oe
KEVIPIKEG, APLOTEPEG METOIIKEG KAl KPOTAPlkeg Ieptoxes. Emiong, Swaxpivetat ioxvpr)
Opaotnplotnta ai@a-1, oe avtibeon pe myv dA@a-2. O yapa podpog eppavifetal acbevrg pe
eSaipeon T 6eS1d KeVTPIKY| IIEPLOXT). ZTO TPLOOLAOTATO OTeEPEOOKOMKO meptPariov ot pobpot
IIapovolafooy mapopola TormoAoyia pe eSaipeorn Tov a-2 pobpo mov eSamavetat otr dedia
KPOTAPIKY] KAl VKL IePLoyT), OO®G OelyVouv Ol pAaoPATiKol XAapTteg amdAvTng 10Ybog He
XPOPATIKI) KANPAKA IOV APOLOLafony TiG eYKEPANKEG ITEPLOXEG TTOD OPACTIPLOMIOLOLVTAL
(Zxnpal).

O ITivaxag 2 nmapovotadet Tig Otapopég mov epgavifovtat petaddp Tov Suod1AoTATOL KAt
npaypatikod neptPArAovTog OTig eyKEPAAIKEG TIEPLOYEG Y1 TLG £GL ITEPLOYEG OLXVOTITOV.

ITivakag 2. ZTatiotikd onpaviikeg drapopeg petadp dvodiaoctatov (2D) xat
npaypatikod (REAL) nepipailovtog

PoBpog Avodiaotaro (2D) Ilpaypatiko (REAL)
Bryta Ae€ua mpoota petormmkn) (Fp2), deiég Ap1oTEPEG KPOTAPLKES, APLOTEPT)
(4 - 7Hz) petomkég, 8eCleg KpoTtaPikeg, aptotepr)  Ppeypartikn-kevrpikr) (P3- C3), 6eia
petomkr (F7) meproxr) Bpeypatikn (P4) meploxn
al ITpdoba petomkr), petomkr), dedia Apotepn SPOTAGU] IaKREVTpU
(8 -10Hz) KevTpikI) -kpotagikr) (C4-T4) Ppeypatucy (T3- O1- C3- P3), debua
wiakr) (O2)

a2 AeSra mpoobtha petomixr) (Fp2), dedia Aptmapn KAt peon peror (F7- FB—F.Z)’

(11 - 12Hz) petomxn (F8), apiotepr) kpotagikr (T5) aptotepn kevipu (C3), peon Kevpudy-
! Bpeypatikn (Cz-Pz), dedua xevtpikr) (C4)

aga TIpoobia }Ilsrcoml(f], deCla psrmlIIu(I']- KeVTpu(I'] (C3, Cz, C4), gplmepﬁ ,

(75 - 12.5Hz) kpota@ikn) (F4-F8-T4), apiotepr petomk (F3), aplotepr) xpotagukr) (T3),

kpotagiky (T5)

wiaky) (01, O2)
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Aprotepry mpOoia PETOIIKI)-KPOTAPLK)

Aprotepr) petomkr| (Fpl), apiotepr)-

Bryta (Fp1-T5), péon xat 6eSa petwmky (Fz, . . . L

(13 - 32Hz) F4), kevipikég, de€ia kpotagikn- Oeba KpoTapen (13-T4), JprotEpnpEn
Boeypari (T6-P) Bpeypatikn (P3, Pz), dedud wviax) (O2)

yapa e ONEG TIG TIEPLOXEG EKTOG NG APLOTEPT|S . .

(33 - 48Hz) xpotagikng (T5) Aptotepi) xpotagud (T5)

ITivakag 3. Ztatiotikd onpaviikeg dtagopég petadd tprodidaotaroo (3D) kat
npaypatikod (REAL) nepiparlovtog

PoBpog Tpiwoduaotaro (3D) IIpaypatiko (REAL)
. ITpootia-6eSia petomxr) ( F4-F8),

onta . . . . . .

(4 - 7Hz) APLOTEPT] KPOTAPLKI)-KEVTPIKI}- Ae€la xevipikn-kpotagikr) (C4-T6)
petomxn (T3-C3-F7- F3) meptoxn
Aprotepég kat Oeleg PETOIIKES, Méon-aprotepr| Bpeypatixn) (Pz-P3),

al . . . . ,

(8 - 10Hz) apiotepr) kevrpikr) (C3), dedia aptotepr) kpotaikr) (T5)

xpotagikr| (T6)

a2 ITpooba-6e€la petomr (F8)- APLOTEPES HETOIIKES, ApLoTepn

kpotagik (T3)

11 -12Hz xpotagikr) (T6
potapim
a\pa TTpoobieg petommikeg, OeSiég peT®ITIKEG- Ap1oTepr] KPOTAPIKI|-PECT-APLOTEPT)
(7.5-125Hz)  xpotagikég, apiotepr] kevipikr (C3) Bpeypatikn (Pz, P3), 6eGia xevtpwkr) (C4)
Ae§ua npoota petomxry (Fp2), péon-
ta Apiotepn petomkn) (F7, F3), né Oe&1d petwmkny (Fz-F4), 8e€ia kevtpwn-
1) protepn p 1) peon H 1) puKI
(13 - 32Hz) kevipn) (Cz), aprotepr) kpotagkn) (T5)  xpotaguwkr) (C4-T4-T6), Ppeypatikég,
WaKEG
. Ap1otepr|-6eS1d PETOITIKT), APLOTEPT)- . .
(YB%P? 48H?7) deCla xevtpkn (C3, C4), aplotepr) Aprotephy xpotagu (T3)

Bpeypatiky (P3), de€id kpotagxy) (T6)

Xopkd, 1 OopIEPLQOPd TG AIOADTNG 1oXDOG Ot OAOLG Tovg pPobpodg epgaviletal
napopota (Zxnpa 1). Kat ota dvo mepipalovta mapatnpeitar Sidayvtog Prita xat yapa
pLOPOG, evioxvpEvog BrTa OTIg KEVIPIKEG KAl APLOTEPEG KPOTAPLKEG IePLoyég, avinpevog
A\@a OtV APLOTEPT) PETMIKT), OTLG JeS1eg PETOITIKEG, KEVIPIKEG KPOTAPLKES, KAOMG KAl OTIg
WaKEG TIEPLOXES.

ZudnTtnon Kdal cupmepdopata

H napovoa pelétn Siepeovd v eyKe@alikn) dpaotnplotntd yovalk®v Katd T otapkela
HIapatrpnong tpev mneptPalloviev pe idto meplexopevo, alla Stagopetikn mpoéhevor). H
paopatiky) avaivorn tov onpdatov HET otig meploxég Onta, dhea, Prjta xat yapa covoéetat
& OLYKEKPIHEVEG YVROTIKEG dlepyaoieg, ol omoieg péxpt onpepa exoov peletnBel povo oe
npaypatikd meptBalovia kat ovvbetikd, alld oxt ewovikd. Ta evprjpata odnyobdv oe
OCLPIEPAOHATA, OIIMG IAPOLOLACOVTAL IAPAKAT.

Ot ooyvotrteg Tov Ofjta pubpod epgavifovial apKeTd 1OXLPEG He TAPOHOLA TOImoAoyia
1000 0T0 HLOSIACTATO OCO KAl OTO TPLOOLIOoTATO MEPIPANNOV pe eSATIA@OT 08 ONO TO KEPAAL.
To yeyovog ott o Brjta pubpog epgavilet avénpeévn oxd oty dedid meployr) ToL eyKePAalov
oto dvodidotato mepiBAANOV Ot Ox€on pe TO MPAYPATIKO, MmOaveg onupaiver ot ot
ovppeTéyovoeg avinoav To vonTkd Tovg @POpTo Ot pia Impoomdbela eypr)yopong Kat
OoLYKEVTIp®ONG oto dvodidotato agov kabwg n depyaocia eedicooviav, o PopTog epyaoiag
amo TV Aoyt TG OlaTipnong g mpoooxig avdndnke 60ov agopd OTlg OMTIKOXMPLKEG
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oeClotnteg (Caldwell et al.,, 2003). H otatiotikd onpavtikr) omepoxr| tov Onta pvbpod oty
ap1oTePT| KPOTAPLKI) TIEPLOXT) KATA TNV IAPATPNOL) TOL IPAYHATIKOD MEPBAAAOVTOG EvavTt
Tov Svodidotatov Oev etval avapevopev). Avtifetd, 1) OTATIOTIKA ONIAVTIKI] DIIEPOXT| TOL
TPLOOIAOTATOL VAVTL TOL MPAYHATIKOD EPUNVELETAl O avlnon Tng MPOCOXNS KAl TOL
OIITIKOL TIpooavatoAopod oe avtd (Basar et al,, 2001). To yeyovog o1t o Orjta pobuog xat
ota tpia meptBdAlovia Oev epgavifetal avlnpévog oTig HETOMKEG IMmeployég, odnyel oto
OLPIEPACHA OTL 1] dlepyacia MoL ot CLPHETEXOLOEG TTapakolovdnoav dev ntav Wiaitepa
AIIAUTTUKT).

Tevikd, 1 avdnon too dalga pobpod ovoxetifetal pe KATAOTACE XAAIP®DONG OTLg
TIEPLOOOTEPEG TOV EYKEPAAIKDOV AELTODPYIDV, EV® 1) OPACTNPLOTNTA TOD PEIOVETAL KATA TNV
eypnyopon. O dhpa pobpog epgavifetar yevikotepa aolnpévog He  OTATIOTIKI)
ONUAVTIKOTNTA Ot OANeg TIG NAEKTPOeyKePANkEG 0oelg OTO TPLOOLAOTATO £vaAVIL TOD
ovodiaotatov mepPAAovtog, ald pe evieAdg Sla@OopeTIKA IPOTLIIA OTOLS DIIOPLOOVG
arpa-1 xat dAga-2. Kat ota dvo mepipdarlovta o dga pubpog eppaviletat kopiag ot
0e€1a kpotaPkr) meployr] KAbMG Kat OtV aplotepr) HETMIIKT), EV® eival aofevr|g otV VIaKI)
neploxr). H televtaia mapatrpnorn Oewmpeitar avapevopevr, Aa@ov 1) VIWAKI IMEPLOXT)
evepyomoteitat oe omtikd epediopara.

O vmopobpog dA@a-1 elvar oxedov oe OAo TO Ke@AAl LYNAOTEPOG HE OTATIOTIKI)
onpavtkotIa oto Tplodidotato meptPallov oe oyéon pe To mpaypatiko. Avtd mbaveg
onpaivel TV Impoondfeld TOV OCLPPETEXOLOMV VA ALSNOOLY TV MPOCOXI] KAl TNV
£YPIYOPOTI] TOLG OTO TPLOOLAOTATO EVAVTL TOL Hpaypatkoo mepiPdailovtog (Jausovec et al.,
2000).

O vnopvbpog dAga-2 eivat vypnAoTepog oto TPLodIoTATo évavit Tov OvoddoTaTon
neptBaAlovtog otig 0eSiég KPOTaPkég meployes, OImg Kat oty aplotepr petomky (F7). H
dlapoporroinon etvat eviovotepr) OTNV ViaKI) meptoxt) (Zxnpa 1), yeyovog moo onpatodotet
OlagopeTikr] eykealiki] Aettovpyla oe omtikoxwpikég dpaotnprotnteg (Cremades et al.,
2004). H peiwon too GA@a-2 oOTg wiakég meploxég yta To Ovodidotato meptpailov
ovvenmdayetatr meploootepn awodnmpilaxn emeepyacia  kat mOaveg  ONpacloAoyik)
K®OKOIIONOoN MP®TOYevoDg OITIKIG MmAnpogopiag oe avtd. Towg, o eyképalog amarttel
peyalotepn dpactnploTTa yld TV AIIOK®OIKOIIOINon TPLOddoTAT®V OTEPE®V OTAV TO
epebopa mapovowdletat oe pia dvodiaotatn obovr). Emiong, o vmopobpog diga-2 eivat
OTATIOTIKA DYNAOTEPOG OTO OLOOLAOTATO MEPBANAOV £VAVTL TOL MPAYHATIKOD OTlg deflég
IIPOPETOIILALEG KAl HETOIIKEG IIEPLOXEG. ADTO DIIOVOEL OTL TO IPAYHATIKO IEPIPANNOV, EKTOG
amnod IPWTOYEVI| OIITIKY ereSepyaoia eVEPYOIIOINOe KAl «AVMTEPEG» EYKEPANIKEG AELTOVPYIES,
onwg 1 pvipn (Klimesh, 1999). Avtiotoiya amoteAéopata IPOEKLYAV KAl Ao Tr) OOYKPLON)
ToL TPLEdLAoTAToL He To mpaypatiko mepipallov. To tpodidotaro mbavov va amnaitnoe
IIEPLOCOTEPT] OITIKI) eleSepyaoia oe OxXEor e TO MPAYPATIKO. Avtd onpaivet emeSepyaocia
KOPIOG OITIK®V IANPOPOPIOV, AVAPEVOHEVO Yid TA AIOKAEIOTIKA OOTIKA epebioparta xat
v pev nepipaloviev (Gremades et al., 2004). H mapatrjpnorn avtr) eppnvedetal &g
avdnorn) g IPOCoX1§ KAl TOL OITIKOD IPOCAVATOAOHOD O ALTO EVAVTL TOD TPLOdIACTATOD
(Scerbo et al., 2001).

O Prta pobpog epgavifetat yevikd dtaitepd 10X0POG Kt TOIOAOYIKA eSATA®PEVOG KAt
ota tpia meptPallovia. AvTo Epyetal oe COPQPMVIA fe T HEWWEVT] Hapovoia tov dhga. O
Aamoovyypoviopdg too dl@a pobpod oxetifetar pe avinpévn mpoooyxr), eve 1 Prjta
Opaotnpotnta pe v avtifetn ovpmepipopd amd my dA@a dnlever 0Tt aviavoovv ot
anattroelg epyaotiag (Papanikolaou et al., 1986). H otatiotkd onpavtikr) adénor) too Prjta
poOpod oto tprodiaotaro meptPallov evromieTatr oe ONeg TG eYKEPANIKEG IEPLOXEG KOl
paMov oovoeetat pe vonuikn) epyaotia (Kiroy et al., 1996). Emiong, n advdnon too Prjta otig
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poobieg meployég oyetiCetat pe avénorn tov ayyoog 1 peimorn toov Pabpod xaldpwong kdrtt
IIOL EVIOYDEL TNV AlyOTEPO YAAAPI] KATAOTAON TAV OLHHETEXODOMYV OTO TPLOOLIoTATO
repPaMNov oo vIodelkvLEeL 1] PLoPPI) TOV AM@V pvBpwv (Jacobs et al., 1996). IIBavag, ot
OULPETEYODOEG AVEPEVAV «KATL va ovpfel» oto Tprodiaotato meptBAaAAov KAt 1) IPOooXT)
TOVG TAV ALSPEVT).

e avtifeon pe tov d\@a, o pobpog ydapa moo tornoloyikd eSameverat Iapopold Kat ota
Tpia meptPdariovta, aviavakAd pia katdotaorn evepynTikng eneSepyaoiag minpogoptev. H
OLPPETOXT] PPEYRATO-WVIAK®OV HePOX®V (Zxnpa 1) etvat avapevopevn, agod DIIOOEIKVOEL
OpaoTNPLOTNTA OXETIKI] [E TV OMTIKI| eneepyaoia MANPOPOPLOV KAl OOVOLETAL OTeVA e
mv eneepyacia ONMTIK®OV MANPOPOPI®V KAl HE AVTIAITIKODG HI)XAVIORODG IIPOCOXIS
(Miiller et al., 2000; Tallon-Baudry, 2004). H peiopévn oxog tov pobpod yapa oto
Tprodtaotato mepPAAloOV COPQP®VEL pe TV COPIEPLPOPA TOL dAQa pvlpod Kat TNV
EPPNVEL V1A HELDHEVT] CORHETOXT] TOD OITIKOL PAOLOD 01O HEPPANAOV aDTO He TG AtyOTepPEg
OIITIKEG CIICLTI|OELg MOV Em@Epovv peyalvtepn) xaldapwor). Eivalr ocagrig 1 otatiotika
ONPAVTIKI] DIIEPOXT] TOL GLOOIACTATOL MEPIPANNOVTOG EVAVTL TOD IPAYHATIKOD Ot OAEG TG
nAextpoeykepalikég Oéoelg. H mapatripnon onuaiver 6t to dvodidotaro meptBallov
anaitnoe peyalodtepr omTikn emhekTikr) mpoooxt] (Gruber & Matthias, 2005), katt moo
mBavd ogetetal otV 1) MOTE) AVATIAPUIOTAOL) TOL IPAYHATIKOD IEpBAaAlovTog.

Zopmepacpatikd, kat ota tpia mepiBdllovia éhafav xopa omrikoxwpikeg diepyaoieg
Katd Tig omoieg Ogv amattrfnke diaitepr) mpoomddela yia avdnorn g IPoooxng Kat g
eypryopong katda Tty emeepyaocia mnpotoyevov omukev Odedopévev. ITapdA\inia,
IIAPATHPELTAl TIAPOHOLA €V YEVEL TOITOAOYIA TG QACHATIKIG KATAVOHI|S Th)g 10XDOg KAt ota
Tpla mep1PAANOVTA, YEYOVOG IIOD EPPIVEDETAL (G EVEPYOIIOUOI IAPOHOIDV EYKEPAAKDV
Aettovpyov. Eviodtolg, ot onpavtikég Olagopég OTIG THEG TG QPAOPATIKIG LOXDOG
vrrodnA@vovv  oplopéveg dragopomoumioelg. To Svodiaotaro mepiPpdMov  @aiverat va
Onpovpyel peyaAdTepo Ayx0g, VONTIKO QOPTO 1) «IIPOOHOVI». AvTO dev eppnvedetat 0Tt 0To
dvodidotato mepPAANov Eylvav avTNIITEG Ol TPeLg O1aoTAoelg, AANA OTL Ol COPHETEXODOEG
mbaveg avalntovoav v tpity Owdotaon oe éva mepipdllov Svo daotdoemv. To
tpodwaotato  mepiPallov  amaitnoe  yevikd TO  AyOTeEpo  vonukd @opto. Q0TO0c0
EVEPYOTIOINOE TOV HETOIMKO (PAOLO AIIAUTOVIAG HVIHOVIKEG AEITOLPYlEG KAl OITTIKI)
ermextikr) mpoooyr) (Gruber & Matthias, 2005), mBavmg emedr ftav katt véo 1) emeldr) ot
ovppetéyovoeg eiyav aolnpévo evola@épov Kat IPOCOOKIEG aIIO T OLYKEKPIHEVI)
Texvoloyia 1} AOy® TOL OTL IAPOLOLAOTIKE IIPOTO KAl 100G evepyoroinoe Kat dtatr)proe v
IIPOCOXI] TV OLHHETEXOLO®V, Wiaitepa oe oxeon pe ta aMa 6vo mepipdarlovta. To
npaypatiko mepiPalov Bempr)fnke movolo oe omtikd epebiopara yla avtd Iapovoiace
avinpévn eneepyaoia IPOTOYEVAOV OMTIKOV MANPOQOpLeV. Qotooo, dev abinoe yevikd To
VONTIKO popTo mMOAV®Gg AOY® TG AAOTITAG KAl OLKEIOTITAG TOV AVTIKEIHEVQV.

H mapovoa pelét eivar Stepeovntiki) Kat mapéyet vea Oedopéva yid TV eYKEPANIK)
OpactPOTNTA KATA TV HAPATPNOl IPAYHATIKAOV KAl eKovikov meptPalloviev. H
épeova ovveyifetat pe TV Oapatrpnon mePBArAOVI®OV He OLYKEKPHEVO EKITALOEVLTIKO
HepleXOpeVo, TV Ipoodrjkn Kivnong Kat tv Ipoorddeia peAétng OLYKEKPLHEVOV YVROOTIKGOV
oeSlottmv.
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