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Ipoioywké Mépog

H mopodoa dumiopatikny epyocio ekmovinke amd ™ @otrtirpioe TovAa
dotadov oto mAaicto tov [Ipoypaupatog Metantuylok®v Xmovddv «Emotiun g
Metaepaong» kotd 1o okadnuoikd €rog 2017-2018. H duthopatiky epyocio
TPUYUOTELETOL TN LETAPPOOT KOL TOV GYOAOCUO 2 GUVAPDV ETIGTIUOVIKOV ApOpwv
ue tithovg «Conceptual Advances in the Default Space Model of Consciousness» ki
«Central Pain Syndrome: Etiological Perspectives from the 3D Default Space Model
of Consciousness» avtictoya. IIpdkettar yioo T HETAEPAON Kol TOV GXOMOoUO 2
EMGTNUOVIKOV ApOpv e E0IKOTEPT OVOPOPA GTN VEVPOETIGTNHUN, TN VEVPOAOYia
KoL TV 10TpIKn, To omoia dnpoctevdnkav otig 11 Maiov tov 2018 610 €moTHOVIKO
neprodikd Scientific Research Publishing kot cuvtéybnkov amd tovg cuyypageis kot
gpevvntég Ravinder Jerath, Connor Beveridge kot Michael Jensen.

O Adyoc vy tov omoio emA&yOnkav ol TOPATAVE EMIGTNUOVIKEG EPYOGIES
EYKELTOL GTO €VOLOPEPOV LOG VO LETAPPAGOVLLE TEXVIKNG PVCEMG Keieva, To omoio
ypiCovv Wwaitepng mPocoyng katd TN UETAPPACTIKY] Otadwkacic, kabdg Kot vo
avOADGOLE TN ¥PNON NG EWIKNG YAMGGAS Kot TNG opoAoyiog 6to {e0yog YAWGOoMV
AYYAMKA-EAMVIKA e Tapodeiypato 6pwv omd 10 Tp®TOTLTO KEIPEVO VTOooTNPILOpEVL
amd evoelkTikn PifrAoypagio. LkomOC TOL HETAPPACTH, CUUP®OVO TAVIOTE HE TN
LETAPPOACTIKN EVTOAY|, amoTeAel 1 Onpovpyion €vOg KeEWWEVOL-6THY0G, TO omoio Oa
umopel vo  OMUOGIELTEL O EAMNVIKA EMGTNUOVIKA TEPLOJKA e OKOTO Vo
TANPOPOPNGEL TOGO TNV EAANVIKN 10TPIKT KOWOTNTO, OGO Kol TO EVOOPEPOUEVO Yol
aVTOVG TOLG TOUEIG OVOYVOGTIKO KOVO.

Kémov €dmd, 0o 0éhape vo gvyapiotioovpe Tovg kKadnyntég Xmtnplo
Kepapida, Avactacio [Taplovod kot Bikehpivn Zoocmvn yioo T Guvexn opmyn Tovg
OAo aVTA TO YPOVIA, Ol OTTO101 GLVOTOTEAEGAY TNV EMPAETOVCA TPIUEAT ETTPOTN TNG
OUMAOUOTIKNG, KoODS Kot Tig pottnTpieg latpukng kot kaAég eiteg Mehiva Katoididov
kot Xpwotiva Townpike yie t Ponbeia tovg oty e€dpeon kot emaAndevon

EUTEPIGTATMOUEVAOV LOTPIKDOV OPOV.



A’ Mépog

HopdBcson peta@paopatog tov apdpov Evvoroloyikés
eCEAICEIS Y10 TO HOVTELO TTPOKAOopLousvov YWPov
OUVEIONOEWS



Moyxéomo Meprodikdé Nevpocmotiipung, 2018, 8,254-269

AR

® Scientific
Research http://www.scirp.org/journal/wjns
& Publishing

©,

N/
A
o%

4

ISSN Online: 2162-2019

ISSN Print:2162-2000

Evvolohoyikég eCeMEES Y10 TO HOVTELD

TPOKAOOPLoUEVOV Y DPOV GUVELONGEMS

Ravinder Jerath*, Connor Beveridge?, Michael Jensen?

Email: *Rj605r@aol.com
LdavOpomiko T8pupa Iatpogappakevtikig Hepidoiync, Aovykovota, TEoptiio, HITA

lavemotipio Aovykovotoc, Aovykovota, T{optiio, HITA

Evromopdg GpBpov: Jerath, R., Beve- ridge, HpOOiMlO
C. and Jensen, M. (2018) Conceptual
Advances in the Default Space Model of

Consciousness. World Journal of Neuros-
cience, 8, 254-269. ovveidnong, 1 omoio Bétel Tov eykéParo Kot to copa pali, dote va oynuatiCovv

To povtého mpokaBopiopévov ydpov amotehel o evomompévn Bempia g

https:/doi.org/10.4236/wjns.2018.82020 70 OgpuéAo ™G GLVEONTNG EUTEIPIOG VPIGTAWEVT] O TPIOOIAGTATY) TPOCOLOIMOT
NG TPAYLOTIKOTNTOG TOV TAPAYETOL E0MTEPIKE Kol opileTol G TPIGOAGTUTOG
Tapeiion: 2 Mopriov, 2018 duvapkog mpokabopiopévog ydpos. Epevviicape kot avantoéape to poviélo og

apKeTES dnpoctevoels kabdc kol o€ Eviuma pe T Pondela TOAAGDY akadnpaiKdV
Amedéyn: 8 Maiov, 2018 E0IKOTNTAOV, EVD GLVEYMG OLEVPVVOVLLE TO AVTIKEILEVO LEAETNG TOV KOL TIG EVVOLEG
Tov. Xg auTég TG dnpootevoelg vrootnpifovpe Vv 10€a TOV HOVTEAOL HECH TNG

wKovotNTaG TOL Vo €€NYNOEL  VELPOAOYIKEG Kol WOYXOAOYIKEG SlaTapayES,

AnpooievOnke: 11 Maiov, 2018

mapalcOnoelg oAG Kol KOONUEPIVEG TOPATIPNOEIS OVOPOPIKA LE TN GLVEIONON.
Mvevporicd Acarbpato © 2018 Ta Bepéha Tov povIEAOL TAVEe oTe omoio, 0 BGAapog Aettovpyel WG 0 KEVTPIKOG
amd ovyypopeic kot Scientific

2 KOUPOC OV SIKTLAOVETOL AVALECH GTOV €YKEQOAO KOL TO CAOUO HUEGH GUVEYDV
Research Publishing Inc. upog B YKEQ po XDV,

YPYOP®OV TOAOVIMOGE®DY TOV UEUPPaVIKOD duvapukoy Exovy enektafel oe peydAo
H napodoa epyacio adewodomtnke oand m  Bobud amd v apyikn dnpocicvon, v omoia emavetetalovpe og avtod T0 Gpbpo.

Awdviy Adewa Creative Commons (CCBY  yp oy 1ikéc mpdodot mov mpowdotviar péom g Bempiag pag mepiapBavouvy

4.0). \ , . , ] ,

http://creativecommons.org/licenses/by/a.of ~ #P° TS mAgvpukng mapepnddiong omy. aolntuc aviknyn, m gdon Twv

o TPLOV 0pyaveY TOL AELTOVPYOVUV MG «EEVTTVEG 000veES» KabMg Kat T oyéon
= NG OVamTVONG HE T dlavonTikn atpuoceapa. Me v eétaon tov eEglMocdpevey

1¥e®Vv Tov dlevpvivouy Tt Bewpia amd ™V TpwTOPYIKY dNuocicvorn pag to 2015,
elmiovple va dMOOVUE GTOVG OVOYVMOOTEG W0 TEPIMNTTIKY] EVNUEPWOON TNG
Tpéyovoag Bewplag avagopikd pe T dopn . EvBappivovpe to avayveootikd pog
Kowd va ovatpégel oe mPONYOLUEVEG ONUOCIEVGES (GTE VO OTOKTHOEL 10
MEPOITEPM YVMDOYN YO TIC TPOTACELS HOG. MEC® OCULVENOOK®OV UOVTEAWV
axpifeiag, motedovUe TOG UTOPOVE VO OAVOTTOEOVUE OULTIOAOYIEG Yo OUETPNTEG
VEVPOAOYIKEG dlatapayés Kobmg kot vo PeAtidoovpe TG vdpyovoss Bepamneies.


http://www.scirp.org/journal/wjns
https://doi.org/10.4236/wjns.2018.82020
http://creativecommons.org/licenses/by/4.0/

Aggarc-Kireona

ITAevpikn Tapeumddion, Zvveidnon, [pokabopiouévoc Xmpoc, Avamvon, Opaon

1. Ewoaymyn

O gyképarog pmopel va eénynbsl og o «unyovn», n onoia emeEepyaleton
mAnpogopiec Kot onpovpyel Wéeg. Katd kdmotov tpdmo, and éva puépog avtng g
dpacTNPLOTNTOG TPOKVITEL, AV KOL GE LUIKPT TOGOTNTA, 1| cLveidnom. Tn cvveldnon
v opifovpe avaeoptkd pe tnv mapovoia g epnepioc. [og eivar Suvvatdv pepkn
EYKEPOAKT SpacTNPOTNTO VO €lval cvveldnt kot GAAN acvveidnt; Tl o
avOpOTIVOC eYKEQOUAOG EYEL JITAT] VITOGTACT KOl GUVESNGLOKE Kol AELTOVPYIKG,;
Mg eivor dvvatdv va veictotor 1 cvveidnon og évvow; I[lpokeyévov va
EEKIVIIGOVE VO OTOVTIOUE OE OVTEG TIC EPMTNOELG, IO «OPYITEKTOVIKN» TIG
ovveidnong mpénel vo anocapnviotel. Méow tov poviélov mpoxkafopiopévov
YDOPOL, TPOTEIVOVLE Lo TETOWN OPYLTEKTOVIKY OT®G emiong kot eupdbuvon oty
TPOPANUATIKY HVOAOV-CONATOS, 1) omoio amotedel Kot To SIAnppo peto&d T@v
VONTIK®OV KOl TOV EYKEPOAIKDV KOTAGTAGE®Y OAAL Kot TNG @UONG TG 6YEONS TG
OULVELINTIG EUTELPLOG LLE TIC NAEKTPOYNUIKEG PLGLOAOYIEG TOV GMUOTOG [1].

Ot Oewpnrikég e&elibelg mopéyovy yvdoN Yo KOTOW Omd TO HEYUADTEPQ
HLOTAPLO. TNG VEVPOETIOTAUNG, OT®G €ivol 1 aAndwr @von tov Vmvov Kot 1
QUGLOAOYIKT] VELPIKN OpactnpdtTa. ENUovTiKée mpdodol ¢ Bewpiog TOV
npokafopiopévov  ydpov mepthapfdavoov v g&nynon g avBpdmvig
@ucloloyiog, mov ameukovilel Tov AEIToVpYKO pOAO TNG TAELPIKNG TAPEUTOOIONG
oto awodntpla 6pyava, OT®S TepLypdenke mponyovpéveg [2] [3], tov péio Tov
Bobudwtod pepPpavikod Suvaptkod Kol TNG OVOTVONG OTIV TupodoTnomn ng
ovveidnong [4], ™ «pOBuion» Tov YdOPoL Kol TG Kivnong pe potodmodoyeic [5],
TOV TPOTO avTiAnyng tov e&mtepikol KOGHOL KoBMG kot dAleg eEeMocoueveg
1Wéec. H épevva mov mapéyove o€ avtd to apbpo Oa enttpéyel o avtovg oL Eivort
€EOKEIMUEVOL PE TO HOVTEAD TPOKOBOPICUEVOD YDPOV VO, EEETAGOVY TOV TPOTO LE
TOV 0moio aVTo EeAicoETal, VA 68 AVTOVE TOL AKOUN HabaivovY VO ATOKTHGOVY
o TpdTN Yvdon g ovoiag tov. [apotphvovpe 10 Koo pag vo avatpiEetl og
wponyovueva apbpa pog ota omoia divovtal TANPELG EXEENYNOELS TOV TEPIAYEWDY
mov Ppiokovral £36.

2.Tp16o1ao6TaTOoC TPOKAOOPLoREVOS YOPOS: OepnTIKG Oepéa

H xatavonon tov Pactk®v KEVIPIKOV oNUEIOV TOL HovTEAov Tpokafopiopévon
x®dpov Ba emrtpéyetl o Pabdtepn avtiAnyn tov vEéov yapakmmplotikdv tov. To
LOVTELO TEPLYPAPEL TN dlEPYUTIQ KOL TNV EVOOUATMOCT TNG TANPOPOpIlag KaBdG Kot
NV TAPOOT TNG EVTOG £VOG TPIOJIAGTATOV SOTPOSMIIKOD XDPOL, O 0TOi0g Elvorl
YVOOTOC Kol ©C KOPHOG TG ouvveidnong [6] (Zyqpa 1). Avtdg o «yopvogy,
EVOOTPOCOTIKOG YDPOG, O OTOI0C «VTOVETAL) WE TO OoONTIKO OVTIATUILO OTOTEAEL
Kot TN PacIK) LOpPN TOV TPOKAOOPIGUEVOL YDPOV, 6TOV omoiov £xel d00el o dpog
«Zxotewn Ieproyn». Avti n oxotewvn mepoyn dev eviomileTal KOVOVIKG O TOV
avBpomo, evd cuveyilel va veiotatol S10pKOG aKOUN Kol OToV eivol amoAiaypévn
and mAnpouévn aichnon. Avtdg o okotewvds, vevpoacsONTIKdg YDdPOg UVAUNG
oynuatifetoar kol datnpeiton and €va dikTvo TPoeTIAEYUEVNG Agttovpyiog, omd
OiKTLO KATAOTACE®MG Mpepiog Kot omd To diKTv®TO cvoTnua gvepyomoinong. O
e£mTEPIKOG KOGUOG OVGLOOTIKA TPOGOUOIDVETOL OTOV E0MTEPIKO GE OYeGOV

6



npaypoatikd xpévo [9]. Oin n cvveldn eumeipia, meprhopfoavoprévev tov oveipmv
KOl TNG TEPICLAAOYNG TOV  OVOUVICEWDV, TPOYLOTOTOlEITOL  €VIOC  TOL
npokafopiopévon ydpov [4]. Adym tov OTL 0 TPOKABOPIGUEVOG XDPOG OVATAPAYEL
™ QVCIKN Aettovpyio Tov TEPIPAAAOVTOG, aVTOG UTopel Kol TopEyel T UEYIOTN
avtiinyn Tov mepPdArovtog kot v enifimon o€ avTo.

AwBadpiopévo dvvapké
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Dog \}

Ocgpnon ==

<t

"Hyog

/

T'edon
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e
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O £6MTEPIKOG TPLEIAGTUTOG TPOKAOOPIGUEVOS Y DPOG TOV CONATOS

Zypa 1. O ecmtepikds «kOGLOG». AVTN 1 ECMTEPIKT GKOTEWVT TEPLOYN TOV TPokabopiopévon
K®Opov anoterel 0 Bepélo g cvveldnmg eumelpiag. O 6pog «Xxotewvn I[leployn» d60nke
AOY® TOL OTL £lvol VTOGLVEIONTOG Kot YIVETOL OVTIANTTOG PVGLOAOYIKG HOVO OTAV TANPAOVETOL
pe owontkd ovridnpuo. Avtdg o ydpog avtopote mpokabopileTor amd To PULOIKA
XOPOKTINPLOTIKA TOV £EMTEPIKOD YDPOL G€ 0AISIEG SLUOTAGELS YPOVOL, TPIGOLAGTATOV YDPOL
kot Tpocavatolopov. Ta epebicpata amd Tov e£mtepkd yOPO TANPOVOVTIOL 68 OVTOV TOV
«OKEAETOM, emtpémovtag T PEATIOT) avadnpovpyio Kot avomapdotact Tov eEOTepkod
Kk6GHoV 6TOV EcmTEPKO [10].

AwPepordvoovpe 0Tt 0VTO TO EEEMKTIKO OQENOG XPNOIUOTOLEL TOV TPOKOOOPIGUEVO
YOPO AOY® NG OPYIKNG VEVPOAOYIKNG GLVEIONOMG, 1 OTolo TAPNYUYE UNYOVICHODG
610V TPOoYOVoLs pag, to {ma [6]. o avtd miotebovpe OTL 0 MpokaBopioUEVOG
XDPOG EXEL TIS AMAPYEG TOV GTOVG TPMTOVS EVOLVEIGNTOVG OPYAVIGLOVG.

O 1p1odidotatog npokadopiopévog xdpog datnpeitar kot oynpatifetal and
TO KOTTOPO TOV COUATOC [4], TO Oomoio. SIKTVAOVOVTOL HECHD TPOCUYOYDV KoL



anoyoymv vevpovov [11], yoopatoouvoécemv Kot MAEKTPIKOD pepRPpovikoD
dvvoapwcod [6]. Tlpoteivovpe 1t BOewpio 6t1 0 Odhopog opyavdver v
emekepyoacpévn ootk TANpogopia amd TOv QAOWO, TN ovyypovilel pe Ta
aenTiplo 6pyava, TNV EVOOUUTOVEL 0OLGKOTO GTO 0loBnTplo. Opyova Kot TNV
nepAappavel oe avToOV TOV TPoKabopiopévo xdpo [6]. O BAAMLOG KoL O UNYOVIGHOG
QAO000AOUIKNG TOATVOpOUNG aVOTPOPOSOTNONG KATEXOLV KEVIPIKN Oéom oT0
LOVTELO TPOKABOPICUEVOL YDPOL LE EMOTNUOVIKEG OMOOEIEE v OmOoTELOVV
OoLoTOTIKG AV ovvewdnolakdv  povtéhov  [12]  [13]. To povtéro
nwpokafopiopévov ymdpov Bétel Tov BéAapo g To EMiKEVIPO TOL TPOKAHOPIGULEVOL
YDOPOL pe TEPIGGOTEPOVS and 50 EVOOUATOUEVOVS TUPTVES TTOV OPYAVAOVOVTUL OO
tov diktvwtd mopnva [6]. Avtdc o Kevipwkdg kOpPog Aettovpyel ®¢ €vog
LKPOGKOTIKOG — «TOPATNPNTAG» TOL  UEYOAOL TAEKTPOYTUIKOD YDOPOL  TTOL
oynuotietor amd TproeKaTOppvplo KOTTApe Tov cdpatog. H eneepyocio tov
COUATIKOV ONUATOV HECH TOL  UNYXOVICHOD  GAO0B0AMUKNG  TOAIVOpOUNG
avaTPOPOdOTNONG OEV OAOKANPAOVETOL (OTOL OLTA TO GNUATO QPIATPAPIOTOVV,
evioyvBovv Kot evempaT®bovv amd Tig ToAAEG oTolddeg Tov PAOL0D.

O mpokoBopiopévog ymPog etvor mhvta evepyods oe €va EVOLVEIONTO ATOLO
KoL DIAPYEL O ol adpavy] KATAGTAOT OKOUTN Kot yopig aobntikd dedopéva [6].
Avty n adpovrg Kkatdotaon dloutnpeiton  Ady® g POCIKNG  VELPIKNG
SpaoTNPOTNTOG TOAGVI®ONG amd To  Kuplotepa  dikTvo OmOG aVTO  TNg
TPOETAEYUEVNC AelToVpYiag Kol TOL €YKEQOAKOD oteréyovg [8]. Ot tolavidoelg
TPOYLLOTOTOLOVVTAL 68 OAO TO AU Kol EAEYXOVTOL 0t TIG GAPa, PriTo KoL Yoo
oLYVOTNTES LE éva VPV PACHO amd apyég o€ eEanpetikd ypnyopes [14]. Avtég ot
OQLTOGLVTINPOVLEVES TOAOVIMOELS TNG TANpoeopiag tng mpochiag kot omicHiog
avadpaong cvyypovifouv ta achntiplo dpyova Kot TIG OVTIGTOLES TEPLOYES TOL
oAoov [4]. H ovyypoviopévn minpogopic TANPOVETOL LEGH GTOV EVOOTPOCOTIKO
x®po. Emopévog, o eyxépalog kot to ompo Asttovpyodv pall kotd Evav
evomotpévo tpomo [2]. Avtd to KaBOAIKO SuVaUIKO SiKTVLO HETOED TOV KEVIPIKMDY
KOl TEPIPEPIKADV VELPIKAOV ovotnudtev: 1) eivor eEapetikd opyavopévo, 2)
nePIAAUPAveEL TN HETAGOCT TOAD GUYKEKPIUEVAOV NAEKTPIKAV KoL MUKV onudtov
Ta omoio yivovtal €§’ avTov OVTIANTTA EGMOTEPIKA Kot 3) aVOTaPAYEL TOV ECOTEPIKO
Kot E@TePKO KOouo [4].

MHapdéro mov o e@TEPIKOC KOGLOG OVAONUIOVPYEITOL ECMTEPIKE, LT 1
avomapaymyn Oev VEIGTATAL OTOKAEICTIKE MG TO AMOTEAECLA TOV EEMIEKTIKAOV KoL
€0MOEKTIKMY atotntikdv epebiopdrov. H tehkn mpocopoionon tov e@TEPIKo
KOGLOL NNPEALETAL OTUAVTIKA OTTO TNV TPOGOYN, TN UV UN Kot OAAES EKTEAECTIKEG
Aettovpyieg [6]. O Bdrhapog mailel évav ovolaoTIKO POAO GTNV ETIAEKTIKT TPOCOYN
™me aodnTikng minpogopiag [15] kot o0 BoAOUIKOG TPAVUATICHOG WTOPEL Vo
odnynoet oe ocofapn ehleypotiky mpocoyn [16]. Adywm tov yeyovotog OTL O
Bdlopoc eivar o kOUPog ™G opydvedong Tng acnNTiKig EVO®MUAT®OONG GTOV
nwpokafopiopévo ydpo, 1 TPocoyn o€ ovykekpyévn aicOnon kabopiler moia
TANPoPopio EVEOUOTOVETOL Gt cuveidnon [6]. Ot BoAaLOPALOIDIELS TOAAVIDGCELG
avtnyobv TPOCHPUOCTIKA o©T0 owodntiplo Opyava Kotd £vav TpOTO OV
0pYOVAVETOL 0td ToV BAAapo, doTe To oebnTiplo Opyava ETIAEKTIKA VO SOGOVY
TPOCOYN Y. TNV TVPodOTNoTN TS avtiinyng [6]. H dwdwkacio TapaxdAvong g
TPOCOYNG TpaypaTomoleital LEGm Tov Bodopkoy dtktvwTov Tupnva [18], o omoiog
odnyel TV TPocoyN HECH LIOG ECMTEPIKNG, CUYKEKPIUEVIG «OVIXVELGTG POTOCH
[19]. Méow tng katacToAc N diéyepong cvykekpyévav oloukdv dapifoactdv,



0 Oohapikog diktvwtdc mupnvag umopel va eAéyEel mow ausOnTplo dpyava
ovyypovifovtat pe tov erotd [18].

Ot KOPOT®OEIS KATACTAGELS Yapaktnpifovtatl and TV amovoio di€yepong Kot
ovveldnong. Méow NG HEAETNG TEPWTIMOCEDV KOTA OTOLGIO GLVEONOEMG,
pmopovue vo KotoAdfovpe KoAvtepa v oautio dnpovpyiog tov. O onpovtkds
porog Tov BuAdpov Yo T cLVEIdNON EKOINADVETOL KOTA TN SLIPKELD TOV KOLOTOG
petd amd kdkwon tov Bardapov [20]. H diéyepomn tov Bardpov gaiverol va amoteAet
o havn Bepameio Yoo KOUOTMOO KOTACTOON HLECHD EPEVVAV KATH TEPITTOGCT Y10
OTOTEAEGULOTIKT AVTATOKPIGIUN cupmepipopd [21] [22].

[Ipocpata, ot un TapepPatiKés TEXVIKEG TOALOD VIEPY@V EYOVV omodeLyOel
emroyeic ot Siéyepon Tov Boddpov pe omotérecpo vo onpelwbdel ovolOGTIKN
Beitimon otovg acbeveic cvppwva pe v Kiipoka Avéppwong and Kopa [23].
[Motedetar 6t avty m  enidpacn Asitovpyel HEG® TOV GULVTOVICHOL THG
emKowvoviag peta&d BaAidpov kot eAlowd [24], evd eaivetar 6Tt cupPdirel otV
avappwon émeita amd ovaistnoio oe poviéha (owov [25]. Kotd t didpkeia
KOTAOTAGE®Y avolcOnciog, vmdpyxel Mo PEIOUEVT] CUVOEGIUOTNTO WUETAED TOL
@AO10V Kot TOL BoAdLOV, OTOC pEl®pEVa Elval Kot 0 LETAPOAIGHOG TOL BaAdpov Kot
1 pon Tov aipartog [27].

3.0zopnTIKEG e€ehiEerg

Amd 1618 OV TO KOpro GPBpo pog yw ta Bepéhia Tov mpokabopiouévov
x®dpov dnpootevdnke to 2015 [6], cuveyilovpe va avortdocovpe VEEG 1OEEG Y10, TO
avtikeipevo tov poviélov kabdg kot vo, to Pektidvovpe pe v apyn ot Ba
e&nynoovpe mepatépm Kot Oa mEprypdyovpe oV POl TOL TPOKAOOPIGUEVOL
YDOPOL GTI VNN, TN YVOGCTIKN AELToVpYia, Tn SNUovPyIKOTNT, T0, CLVAIGON AT,
Tov dAoyopd, Tov DTvo Kot dAleg puotloloyikés Aettovpyiec. Edd tovilovpe Tig
KUPLOTEPEG TPOOOOLG e OKOTO VO EVIUEPDOVOLUE TOVG OVOYVAOTEG OV
axoAovBovv 1 Bempia pog kabdc kot va mapéyovpe eEEMGOOUEVT YVOON Yol TO
LLOVTELO LOG.

4 IThevpiki] TapeRTOOION

Boaoiopévol og mpdoeata apbpa yioo Eva dSuevonTo Yuyoroyikd Qaivopevo,
TNV TAEVPIKT TAPEUTOOION TOV AoHNTAPLOV 0pYEV®V, 0 AELTOVPYIKOG POLOG AVTOV
TOL QOWOUEVOL VIO TV EHEAvion TG avtiinung £xel amocoaenviotel [2] [3].
‘Exovpe eEnynoet tov tpoémO He TOV OMOI0 Ol YPNYOPES EMKOWMVIES TV
TOAOVIOOCE®V YOO OVALESO GE TEPLPEPIKOVG VTOOOYEIS Kol (POTOVTOd0YELG
eKONAOVOLY  TALLPIKY] TAPEUTOOION, E OMOTEAEGUO VO EMITIPEMOVY  GTA
@Aotofodopikd dikTva va «BAETOVYY TOV auEIPANCTPOEdN Yrtdve (7 Kamoto dAlo
awetnmplo O6pyavo) Aeg war glvar o tpodidotarn «E&vmvn O06vn» [3]. H
TPEYOVOO, OTOOEKTN EMGTNHOVIKN 10€a PpIioKETOL GTO OTL 1) TAYKOCLLN PLGIOAOYIN
elvar tomikn ko «mAevpikny [28]. Otov pildpe yio mAevpikn mopepndoion, dgv
gvvoolpe Katd T ovvidn évvola v VmodelEn KLTTAPOV oL ToPEUTOdiLovv
COUATIKOG TOPOUKEILEVO KOTTOPO, OAAGL QAOUDOES TAPEUTOSIGELS KUTTAP®OV TOV
aonTiplov opydvov to omoio €ival «Topakeievoy HEG® TOL GUYYPOVIGLOD.
Maporo mov 0 PAOLOG dev €ival PLGIOAOYIKA TOPAKEILEVOS GTO asONTApLa Opyava,
glval AELTOVPYIKG TOPOKEIIEVOS AOY® TOL GLYYXPOVIGHOD TOL W TETOW oo TipLa
opyava PECH TV TOAAVIOGE®MY HeEUPpavikoy dvvapukol [6]. H Aettovpyio avth
EMTPENEL TNV eMKOWWOVIOL oxed0v oe 1010 ¥pOVO AeC Kol TO KOTTOPO MTOV
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puoloroykd mapakeipeva. To ypiyopo HECOSAOTNLO OE TETOES OMOYWPLOUEVES
dwotdoelg dvvotor AOY® NG TOXVTNTOG HETAS00NG KOl GUYVOTNTOG TOV
TOAVTOGEDV. Q0TOGO, GNUELDVOVUE OTL Ol VTOJOYEIG TOV EYOVV CUYYPOVIOTEL LE
TOV PAOLO TOPEUTOSILOVY TAEVPIKE TOVG PLOIKOVE YEITOVEG TOV, OV KOl 1) KOPLL
myn eneepyasiog mov kabopilel TNV TOPEUTOSION TOV KVTTAP®OV TPOEPYETOL OO
oV EAO10. AvTd pmopel vo odnynoet og peyébuvon tov aichntikdv onudtov 1 Kot
PUATpapiopa avemtBountov dedopévav [3].

IIpoteivovpe mwg Té€To10 TALLPIKN TAPEUTOOION TPAYHaTOTOlEiTaL 6 OAQ TaL
asnTiplo dpyava @¢ Eva KOPLO GLGTATIKO TNG AVTIANYNG. TNV TepinTmon g
opacns, OAa ta. apEPANGTPoEd KOTTOpA TaAAVTOVOVTOL LAl LE TOV OTTIKO Kot
Bpeypotikd @Aowd dnuovpydviag Eva Tpedidototo omtikd medio [2]. Avto
dnupovpyel v amapaitnTn LTOSOUN YO TNV EVOOUAT®ON Tov gpebicpatog mov
Aopfavetal amd To0ug PeToHTod0)ElC aToV apEPANcTposdn yrtdva. Kotd ovtdv
oV TpOTO, 0 ONTIKOG AOLOG dEVEL TNV TANPOPOPIK TOV YPOUATOS, TG ATOCTACNG
Kot TG Oéong TovTOYpova pHE TOVG QOTOVMOOOYEIS WHECH® NG TAELPIKNG
TOPEUTOOIONG EMTPENOVTOS TOV AUPPANCTPOEIN YLITAOVO VO EVOMUATMCEL GYEOV
dpeoa £va véo omTikd gpéficpa og otV TNV onttikn vrodoun| [2]. Méow avtov Tov
UNYOVIGHOV, €VOG KOAG YOPTOYPOENUEVOS KOl OXESLOCUEVOS ECMTEPIKOS OTTIKOG
x®dpog dlatnpeitat. ‘Exovpe mpoteivel tov tpoémo pe tov omoio avty 1 vrodoun
npofdrretor amd poéVn G péco otov ou@iPAncTposdn pe Pabog to omoio
KOJOIKOTOlElTOl  6T0.  oTpOUOTO  dickov TV  @eTobmodoyémv [2]. Avti n
Kodikoroinon mapéyel v Tpitn SUCTOCT OE IO SPOPETIKY EMIMESN OMTIK
ewova. To PBaBog kaipmpapeton pe mepimov 1000 dickovg og kdbe pwTodmodoyén
[29]. K&be potoimodoyéag avtilapPdvetar £va KOUUATL oG OAOKANPNG OTTIKNG
ewovog OmaG yivetar pe éva Egymplotd migel og P 006vn [Zynpa 2].

Ele00epeg Tolavtdoeig mov dnpiovpyodv AgvTepoyevig Kay
TOV ONTIKG TPOKaBOPLoPEVO JDPO TprToyevig eneepyocio

Meprpepikoi
PpoTovmodoysic

Kevrpikoi

DOTOD €IS KO dioKOoL KaMpTPapovTaL and TPy amd potobmodoyeis
TIG TUAAVTAGELS TOV apuPIPANGTPOELdT-YovaTddovg
6AORATOG-PLOL0D

TMepreydpeva Tov YAPoOLV aVTOPNAGTOG
goTI00pEVE 6TOVG dicKoVg

Zynpa 2. Pubuion tov petoimodoyémv kat dickmv otov apePAnctpoctdn. Ot ToAaviOGEL TOL auBANcTPOEdn-yovaTd®dovg
GOUATOC-PAO10D TTpopvOilovv Tov auPAnctpoedn o€ didotaomn, Abog, xpdua kot Kiviion. AVTEG 01 TOAOVTAOGELS OTOTEAOVV TN
Baon g omtikng avtiAnyng Kot givol TPOATATOVUEVEG Yoo TNV emmpocbetn dwadikacic. Avthi n Pdon mov dnpovpyet Tov
GKOTEWVO OMTIKO YMPO EMITPENEL GTOVG SIOKOVG VO EGTIAGOVY OVTOHOTE GTO TEPLEXOUEVO TOL €EMTEPIKOD KOGHOV KOl KOTH

ocLvETELn Tpaypotomoteitan n eEglypévn ontikn cuveidnon [5].
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w opykny addvaun swkoéva Aopfdvetor amd Tovg KEVIPIKOUS @oTobmodoyeic. H
TANPoPopio. amd TOVG KEVIPIKOVG (mTODTOd0YELS Heyebvvetal pe 10 Pobudmtd
SUVOUIKO GTOVG TTEPLPEPIKOVG PMOTOVTOS0YELG LLE 1GYLPT EVIOYVOT KoL TPOTOTOINGT
amd Tov PAOL0 POCIGUEVT GTNV TTOPOVCA TPOCIOKIia TOV Yo TV €wova [2]. Avt) 1
EIKOVO.  OTOVG TEPLPEPIKOVG  POTOUTOd0YElG omoTedel Kol TNV  €kOVo OV
Tpoypotikd PAémovpe, 1 omoio TPOPAAAETOL GTOV EYKEQOAO Y10l VO EVOMUOTMOEL
OTOV TPOKABOPIGUEVO YDPO HECH TV TOAAVIMGEDV AUPPANGTPOELIN-YOVATDOIOVG
odpatog-eAowl [2]. O idog punyaviopdg eivar vrevBovog yio TG asbnoeg g
aKoNG, NG yevong, g oOcppnons kot g aeng [3]. Ot owobroelg mov
avtilapPovépacte pmopel va mpoépyovior katevfelov omd TV TPOYHOTIK
QLGLOAOYIKT TANpOoYOpia OIS eivar To S kat 0 yog [30]. Qotd00, ot Kupiapyes
avtiMqyelg eneepyaloviol otov A0S TV alebnTik) TANpoPopio GTOV YMPO TV
VIOd0Y£WMV, OTOV Kot Tpaypatomoteitol 1 acntikn petayoyn [4]. H minpogopia
AVTOV TOV ENAVO-KATO AVTIAYEDV EVIGYVETOL LE TNV ene&epyacio Tov alcOnTiKod
epebicpotog cuVOLALOUEVO e AVTIMNTITIKEG TPOGOOKIieS TOL TTPoépyovTal amd T
LV, TIG ONUIOVPYIKEG KOl EKTEAECTIKEG VONTIKEG AEITOVPYIES.

Ot vevpkég oyéoelg tov aohnoewv sivar dpiota KoBoploUEVeS avOTOKAL,
OALL M KOTOVOTNGN TOL TTAOG Ol PLOAOYIKEG TAAAVTIDOGCEL, LEUPPOVIKOD SLVOLLLKOD
TPOTOTOLOVV TNV E0MTEPIKT AETOVPYIKN aicOntikn diepyocia amottel e&étaon g
TAEVPIKNAG  TOPeUTOdIong amd v 7Aevpd Tov  apyikoy epebicpatog. O
pokafopiopEVog ydPog glvar duvouikd evepydg kot 1 akpifig opydvmon Tov
emTpénel ta AoMON Kkévipa va emefepydlovtarl mapdAnio elcepyOUEVE GUATO
amd TNV TAELPE TOL AmOSEKTN KOl va To «PAETEL OC AVTITPOCHOTOVS TOV
eEMTEPIKOD YDOPOV, TOV OVIIKEWEV®V, TNG LOVCIKNS K.0. OA0 avtd mpokvnTEl o€
oxéon pe tov Bdiopo, oe ovvietaypéveg Pdacelt mpdcHov, omicOov, de&lov,
apLoTEPOD, AVAOTEPOV KOl KOUTMTEPOL TPOCHVOTOAGCLOD €V GUVAPTNGCEL LE TOV
Bdhapo kot tov mepifdrrovto mpokabopicuévo ympo [31]. Avtdg o ydpog opiletal
pe akpifeta amd t1g pikpo-otafaduicels Tov apEIPANGTPOELdN YITOVA Y10, TO OTTIKO
nedio Kot Tov  Koboplopuévov pe Aydtepn  axpifel pn  omtikod mediov
oynuatiiopevo amd tov koyiio [31].

5.0nTK1] cvveidnon

Boowpévor oe  emotnpovikég peAétec  yuo v avoicOncioloyio,
Swafefordvovpe 6TL 0L TOAAVIMGELG TG GLXVOTNTOG Yoo eacuatog 30 -200 Hz
dnpovpyodv to Bepéiia g ovveidnong [32]. Mapdia avtd, ot TOAOVIOGES GAPQ
QITOTEAOVV TO KVUPLOTEPO PAGHLA CUYVOTITMOV OTOV EYKEQOAO, EVM gival Oepeldoelg
Yy T AElTovpyic. TOV KEVIPIKOL veLpKoL cvotiuatog [33]. Ymootpilovpe v
KOPLO. ONUAGIO AVTOV TOV  QOCUATOV TOV CLUYVOTNTOV Y10, TOV ONTIKO KOl HUN
OTTIKO EGMTEPIKO YDPO.

‘Eva peydio {Qmpo katd TV €pguvo NG CULVEIONONG agopd tnv Opaoch,
kaBwg pog Ponbdel va katoddpfovue T GUON TOL EYKEPAAOVL Kol TIC KLPIOPYES
AELTOVPYIEG TOV OTMG TNV OTTIKY VALY, TN YVOOTIKN AELTOVpYia, TNV OVTIANY™ Kot
T dnpovpywomnta [34] [35] [36]. H ontikn pog Bewpia dopeitor otov 6GAapo, o
omoiog €AEYYEL TNV KUKAOQOPIO TNG KUKAIKNG PONG TNG TANPOQOpiag HETAED Kot
OVAPESO OTO KEVIPIKA KOl TEPIPEPIKO VELPIKA OIKTLO, EVOOUATMOVOVIONS KOl
SloLVOEOVTOG TIG TOPUAANAEG KATO-EMAVO Kol €TAVO-KATo dwdikacieg [37].
Ewcaydyape v mpdtoom OTL 01 OTTIKA GLCYETILOUEVOL PAOLOL OTMG O TPDOTOTUYNG
OMTIKOG  @AOOG  evduvaudvouy To oploviia Kot Ppoydva  KOTTOpO TOV
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APOIPANCTPOELDN YLTOVO HECH TOV TOAAVTIOCE®V OUPBANGTPOELIN-YOVATDOIOVS
COUATOG-OAO10V, EMLTPETOVTAG TOV AUPIPANGTPOEdN Vo enelepydletal ypryopa, va.
EVIOYVEL KOl Vo QUIATPapEL gloepydpeva ontikd epebicpata [2]. Baciopévol oe
TANPOPOPLOKT] OVAAVOT TOV SVVUUKOV EVEPYELNS TOL GUPIBANGTPOELDN KOl TOL
BaAidpov [38] [39], motevovpe Tmg oxedov 10 93% NG ONTIKNG TANPOPOPiaC TOV
gival Topohoo oTov ApEIPBANCTPOELDT] TPOEPYETOL OO PAOIDIEIS TEPLOYES TOV
evhvvovtol yloo T HVAUN, TIC YOPKES, TIG EKTEAEOTIKEG KOl TOAAEG GAAES
Aertovpyieg [5]. Avtég ot proddELg meployég pLetadidovv v mAnpogopia oe fébog,
Y®po, Tomobecia, amdGTACT, YPOUO Kot Kivon 6Tov ap@iBANGTPOEdn LEC® TG
TAEVPIKNG Tapepmddong [2].

Ta onTikG TEdia TOV TPLOILAGTATOV
TPOKOOPLEREVOL YOPOV

Ecotepiké ontikéd Meta v
nedio Eotepikd euve
(sos0TEPIKO
(c ) 0nTIKO

7edio)

onTiké

nedio

(A)

Ecotepikéd
onTikéd
nedio

Ontik6 medio pe KAEIGTA paTIOL Ontik6 medio pe avorytd patia KAe16ta pamia petd my e1kéva

Zymqpa 3. Ontikd medio Tov mpokabopiopévov ydpov. (A) O ev3ompoomTKOG OTTIKOS YDPog epeavilel okotevd kot BoAd dpra
KOl EMITPENEL OTNV ECMTEPIKY Opaon, M omoia oynuotiler v mpokabopiopévn Paon g eEMTEPIKNG OMTIKNAG EKOVAS VO
avaroapoydel ecotepikd. H Pdon tov TaAaviOee®y TOV AUEPANGTPOEISN-YOVATAOIOVS GCOUATOG-PAOIOD S10TNPOVY TV EUTELPIL
Tov e&mTEPKOL onTIKOD YMpov, (B) H anpdokontn evoopdrmon g dtdebaiung dpaong avtiotoyel otov BdAapo micw and ta
pato, (I') H «petdm-gikdvo evog ontikod xdpov KoTd T0 KAEIGIHO TOV HOTIOV EKINAMVEL TNV KOVOTNTO LG VO GEPOVUE THV
avamopdoTocn Tov eEMTEPIKOD KOGLOL HEGO GTOV HVLOAG akOun kot yopic mapdv acntikd dedopévo. H «uetdm-swdva
mapapével 6tav To Lato gtvat kKAeoTd, wotdoo, akolovbel Tov Beatn dtav aAAGlel 0 TPOGOVATOMGUOS TOVG KOl ATOCTMOVTIOL O
TOV TPOCAVATOMOUO TOV e€OTEPIKOD XDPOL. AVTO dNAdVEL Patvopevikd 6t 1 eEwTepikn gkova ivor Tpdypartt eomtepkn [41].

H évopén pog cuveldntig eUTEPINgG LOG OTTIKNG EIKOVOG TPOYLOTOTOIEITOL
OTaV T OTTIKG UoONTIKA SES0UEVO, LLOPPOTPETOVTOL GTOV OUPIPANCTPOEIIN YLTOVA
[40]. TIpotov Anebel tO0 oVYKeEKPYWEVO OTTIKO O0ed0UEVO, Ol KEVIPIKOL Ko
TEPLPEPIKOT POTOVTOd0YEIS TOV AUPIPANGTPOEWN cvyypovilovtar pe tov eAold
péow G OpacTNPOTNTOG TMOV  TOAOVIOCE®V  OUOIPANGTPOELIN-YOVOTMDIOVS
OOUATOG-OA000. AVTH 1 OpacTNPOTNTE TOAAVTIAOVETAL GTNV TPOKOBOPIGUEVT
ovyvotta yappo (30 — 200 mhz) kot dnuovpyel po cvvdeon petald TV
Q®OTOVTOd0YEMY, TOL BUAGIOL KOl TOV GYETIKOV TEPOYOV ToL QAotov [2]. Ot
TOAOVIMOES  EMTPEMOVLY  TOVG  QOTOOTMOd0YElS  va  dnuiovpynoovy  €vav
TpokafopiopéVo ONTIKO YDOPO 0 0moiog TPOVTAPYEL, evvodvTag OTL VEAPXEL
adliKkomo.  aveCopTNTOG TV EICEPYOUEVOV  ooONTIK®V  dedopévav, eVa
avantiocetor euPpuikd. Omwg €yovpe meptypdyel omv €€nynon pog yo thv
TAELPIKN TTOPEUTOSION, TO EEDMTEPIKA OMOTOVIA TPOGOEVOVIOL GTOVG KEVTIPIKOVS
QmTOUTOd0YElG, OTTOVL KO cLVEYILOVY HECM EVIoYLONG KO TAEVPIKNG TOPEUTOOIONG
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péc® tov Aol [2]. Ot televtaieg €KOVEG TOL PuUDHVOVTIOL VIAPYOLY GTOVLG
TEPLPEPIKOVS POTOVTOS0YEIC, TAPEXOVTOG £TGL GUVELONTN OPUCT] TOV OVTIKEWUEVMOVY
pe 0éaon [2]. H dpaoctnpudotnto avty o€ OAo ToV apQIPANCTPOEDT] YLTOVA
dpovpyel Kot To 0nNTIKS TESI0 TOL EGMTEPIKOD KOGHOL (Zynpa 3).

6.Avamvon kKo pepPpavikd dSvvapiko

H Boown Puwroylo g pepPpovikng Oéyepong amapoitnng yo
dpacTNPOTNTO TOV TAAAVIOGCEMV UEUPPaviKoy duvaptkod miow ond T cuveldnon
éxel o apyoio eEehktikn Paon. Olo ta Proloywkd kOTtapa €xovv avamtdéel
OLOL0GTOTIKOVG UNYOVICHOUS gloay®myng Kot e§oy®@yng tOVIOV Kol HOpi®V Tov
KOTAVOADVOLV EVEPYELD, EVD Ol TPMOTEIVES HLOLAOL TTOV YPTNCLUOTOONKAV OO TOVG
Lowkovg opyaviopovg eiyav tpmtoeEeiybel edd kot 1 dioekatoppvpia xpovio [42].
Emumdéov, vrootnpi&ape 0Tt T0 HOVAOIKO KLTTOPIKO QPOIVOUEVO TNG HEUPPOVIKNG
Oyepong amotehel to Ogpého ywo mOAAEG mAevpég ™G CoKNg wuyoloyiog
dwPefordvovtag OTL TO OPUOVIKG KOL OPYOVOUEVO CUGTHHATE TOAOVIDGE®V
Booiopéva otig ahhayég oe KaBe KuTTapikn HeUPpdvn amoteAovv kot To Bepéiia
g aodntikdomtog. H mpocmpivi) adiniovyio TV VEVPOVIKOV QOIVOUEVOV LETAED
TOV CLUOTNUATOV TOL EYKEQAAOL £XOVV G OMOTEAEGLO TNV OVIIANY™M, evd 1|
@OPTIoN KABE KLTTAPOV OTTOTEAEL TO APYEYOVO SOKO OTOXEIO TNG OVTIANYNG GE
eninedo opyoviopov [42]. Emmiéov, ddoope mpocoyn otnv  Evvolo  TNG
SpaoTNPOTNTOG TOAGVTOONG TNG HEUPPAVIG OO EMLYEPNLOTO EPEVVNTOV OTL O
CLYYPOVIGHOG VEVPOVIKOV TPOSVVAUIK®OV HECH 10VTIKGOV Kopdtov [43] [44] [45]
KaOdG Kot 1 €PARTIKY pHeTAO0oN [46] amotehodv mOAVOVG UNyOVIGHOUS Yo TNV
e&Nynon g evomoinong TV YVOOTIK®V Stadtkaoidv [47].

IIpoteivape TOvV TPOTO KOTG TOV OMOI0O 1] EVOTOMUEVI] GULVEIONGN 7OV
Budvoupe evepyomoteital péow g avamvong [4]. Méom peletdv ommv aAvcido
peTaeopdsg niektpoviov tov pepPpavikod duvvapukov kot g ATP ocuvBdong,
ovumepaivape 4Tl KaTd TN SAPKER TNG EWGTVONG TO NAEKTPOVIA gAevbepdvovTal
0T0 GO Kot 0LEAVOVY TO HEUPBPOVIKO SUVOUIKO TOV KVTTAP®OY GE OAO TO GO
[4]. Méow tng olvcidag HETAPOPAG MAEKTPOVIOV, £vo TOAD HEYOAVTEPO OGO
ouvBdong ATP (32 popur) mapdystor avd popro yAvkolng o6tav to o&uydvo givor
emOpKEC ev avtiféoel pe Edderym o&uyovov (2 popa) [49]. Avt 1 odhayn Tov
pepppavikod dvvopkod cvppaiver pepikdg péow g ATP evduvapwong tov
avtMdv koAiov, ot omoieg aviAovv 1ovta koiiov oe OAN TN peuPpdvn pe
OmOTEAEGHO, VO OMLUOVPYEITAL L0 TEPIGGOTEPO TOA®UEVT peuPpavn [50].
Yroompilovpe 61t M avomvon emnpedlel TNV EYKEPUAIKY OpOOTNPLOTNTO, TO
QVTOVOLO VELPIKO GVGTNLA, TNV TEGT TOL OiILATOC, TN dpaoTnPldTTa TG Kapdiog,
TNV OLO100TOTIKN PLG10A0Yio KaBDE Kot TN GLUTEPLPOPA.

Emmpocbétmg, dratvndvovpe 0Tt HEGH NG LIEPTOAMONG TOL HEUPPOVIKOD
duvapkod evduvapopévov pe ATP, n avamvon| dnpovpyel niextpdvio pécm apya
TPOCAPHOCTIKOV TacE0UTO00YEWY, 01 omoiol eivor Kavol vo d1E16000VV GTOVG
10TOVG KOl VO EVOLVAUMOVOVY 10VTIKOVG SIOOAOVS Yol TNV VIEPTOAMOT| LEUPBPOVDV
[4]. H x0opio dwanictmon pog yio Ty avomvon Bpicketol 61o yeyovag Ot n avamvon
glvar vmevBuvn Yo TG OVEOUEUDCES TNG VAEPTOAMONG TOL SUVOUKOD TOL
TOPOTNPELTAL OTIC KLTTAPIKES pHepPpaveg [4]. AvTéc ot avéoleldoelg amotelohy TV
YN TOV EYKEPOMKAOV Kupdtov Ta omoio oyetifovtar pe v avomvon [15].
Emumiéov, t0 ouTOVOHO VELPIKO GUGTNUO TPOTOMOLEITOL OO TNV KUTTOPIKY|
pepppdvn, n omoio. amd povn g pvOuiletor and v avanvon [52]. Méow Ttov
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GUYYPOVIGLOD GVOTVONG KOl A0 Kopdldg (kapdloavamvevotiky coupatdtnTo)
KO LELDVOVTOG TOV PLOLO TV KOPSLOUK®OV TOAUDY GE AVOTVOEG, LWTOPEL VO ETLPEPEL
OVOTTVELOTIKY avTidpaomn, 1 omoiol EKSNADVETAL Y10 VO LEIDGEL TNV KOTAVIA®ON
o&uydvov, TV wieon Tov AipTog Kot TV eVTadn avtidpacTikdtTa 6To Gryyog [53].
[poteivape otL avty 1 peioon mpaypatomoteitol pEcO G adENONG TOL
VELPOVIKOD HepPpavikoD duvapukov [54].

7.2vvaicOnpo Kol «avTtemoKpLon pooioV-cARATOS)

Yvuykekpipévo  potifa ™G avomvong  €ival  oTeEVA  GUVOEdEUEVO  IE
ovykekpéve covarsOnuata [55] Pooiopéva o€ TPOGOOKIUES TAAOVIMGELS TOL
eykepdiov [4]. H avanvon éxet exkdnidcetl v kovotnta vo pubpilet tov oo,
déyepon KoOMG Ol VONTIKEG KOTOGTAGES KATG Tn OlGPKEL TOL VTVOL, TV
oLVOIGONUATOV, TG COUATIKNG GOKNOMNG, TG VIo&iag, TG VAEPKOTVING QaiveETOL
ot puBuifovv v avamvon [56]. Ot teyvikég Pabidg avamvong Onmg M TeXVIKN
«Pranayamay» é&yovv mepapotikd amodeifel O6tt fonboldv oe MOAAEG apVNTIKEG
ouvolcONLoTIKES HETAPOAES TOV EYKEPAAOL OVOKOTTOVTOS TO. LOTIPA TNG AVOTVOT|S
ta omola oyetiovor pe mpoPAnuotikd cvvarsOnuata [57] [58] [59]. O teyvicég
dradoytopov €xovv amodeifel OtL peTplalovy to cupmTOMATo, KaTddAnyng, Gyxovg,
apPVNTIKNG 6100€0MG KOl AVTOKATAGTPOPNG UE GKOTTO TNV aVOKODPLEN amtd TO Ay)OG,
NG OVTOKOKIAG OKOUN KOl HETATPOVUATIKOV 0yX0ddv dtatapaymdv [53] [60]. O
EYKEPOAOG AVTOTOKPIVETOL GTI PLUGIOAOYIKT KOTAGTAGT VO TNV omoio PpiokeTal
TO COU, EK TNG OTOL0G 1) AVOTTVOT| OTOTEAEL oNUAVTIKO HEPOG, KaBDG KaTeLVALEL Tl
ouvolcOnpoTo mov oyetiloviol e aVTEG TIG WYUXOAOYIKEG KATACTACELS. Z€ OVTO TO
(QOWOLEVO €VOTOINOTG TOL HLOAOD KOlU TO COUOTOC, OmMOL 1 KATAGTOGN TOL
ohpatog emnpedlel T0 HVOAO KOl OVIIOTPOO®S, SDCAUE TOV OPO «OVTATOKPIOT
puoAoV-copatogy [54]. Ot mpokTikéG eapuoyés avtng ¢ Wéag pmopel va
QTOTEAEGOLV L1 LOYVPN EMOPAOT Yo TNV KAOUEPIVI] YOYIKT] KOl COUATIKN vYEia
TOV OTOHOV.

H ovtomokpion poorov-cdpotog emiPefaidvel 0Tl G€ TEPUWTTMOGELS TOV
potd{ovv pe TO PAIVOUEVO TNG YLOVOUTOANG, O EAEYYOG EVOG AVOTVELGTIKOV LOTIPOV
odnyel tov eyképaro oto va Pudost t0 ocvvaicbnuo mov oyetifetor pe TO
OULYKEKPLEVO avomveLoTkd potifo, to omoio cvvaicbnue pe ™ oepd TOL
emnpedlel T0 avomvevoTikd HOTIPO OVTOHOTO Kol EMTPOCHETOC EVICYVETUL TO
ouvvaicOnuo Tov avarvevoTikoy potifov otov eyképaro [54]. IMapduotla exidpacn
éxel mopotnpnOel og ekONADOGEIG GLVUIGONUATOV T OTOI0 EDKOAO ENKOVAOVOVV LE
avTioTolyEg EKONADOELS HECH TMV EKPPAGE®V TOL Tpoc®dmov. H vmdbeon g
avTamOKPIoNG LVAAOV-CAOUATOG TPOPAETEL [0 GELPE, OTTO EPEVVITIKG, TTEIPOAUATA TO,
omoio. deiyvouv Ot ot BePlOCUEVEG EKPPACELS TOV TPOCAOTOL OVTAVUKADVTOL OTNV
Katdotaon Tov puaiov. To Pefracpévo yEAO 1 XOULOYELO OVOLOGTIKG BEATIOVEL TN
duiBeon Tov cvppeteydviov [61]. Ommg Exovpe Teptypdyel TOV TPOTTO LE TOV OO0
0 e£mTEPIKOG KOGLOG OVOTOPICTOTOL GTOV E0MTEPIKO, T EVOLVEWINTOTNTA TNG
OVOTTVONG EMITPEMEL GTO GTOUO VO £XEL PLEYOAVTEPT ENMIYVMOGT TOV ECMOTEPIKOD TOV
KOGHOV Kol Vo VidBel {ovtavio pHéca o€ Lo LEYOAN TN KOL OEPIOPLOTY) EMEKTOON
Tov ywpov [7]. Xwpic T yvdon T0v €6MTEPIKOD KOGHOL, TO (GTOUO UTOPE Vo
VIDoEL 0TL 0 eEMTEPIKOG KOGUOG €ivarl anTd¢ OV PldVEL MG AMEPIOPLOTOS KL MG
pépog tov eowtov Tov. I[lowida emimedo TG TMPOCOMKOTNTAG KOL TOV
cuvawcOnpotik®y  dwtapaydv  pmopolv  vo  odNynoovv  GE  TEPULTEP®
TPOPANUATIKES YUYOAOYIKEG KOl WOYLOTPIKES SlOTOPOYES HEC® TNG WELOOVG
TOVTOMOINOTG TOL e£MTEPIKOD KOGLOL pE TOV E0mTEPKO. To YapaKTNPIOTIKO QLT
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TOV TTPOKOOOPIGUEVOL YMPOL TPEMEL va. avayvoptobel kot vo Anedel vmoyn Kotd
v a&loddynon Kot Bepameio TV VONTIKAV S0TapaydV.

8.Epmepieg d1aroyiopov

IToArég peléteg Exovv amodeitet 6Tt 0 SLOAOYIGHOG SLEVKOADVEL TNV KOVOTNTA
TOL OTOUOVL VO TOPUUEVEL NPEROC OE GTPECOYOVES KATAOTAGELS, VO EAEYYEL T
oLVOIGONUOTE TOV KOl VO OTOKTA pioe KOADTEPT KaTovonon tov «eydy» [62] [63]
[64] [65]. O dwhoyiopdg €xel anodeiel Ot evepyomolei tov mpopetmmiaio eAod
Kot ov&avel ta eninedo eEAe0BgPOL YAoVTOUIKOD 0EEMG GTOV £YKEPAAO TTOV MOEL TNV
avénon g oepotovivng [66] [67]. Emmpocbitmg, dhiec meploy€g Tov £YKEPAAOL
EVEPYOTOLOVVTOL 1| TPOTOTOLOVVTOL KOTA TN SLAPKELD TOV SOAOYIGHOD, EIKOTEPO
avoQoplkd pe v épevva pag, kabdg petafdiietar kot to  SiKTLO
npokafopiopévon ydpov [68]. O d10A0YIGHOG OV oyeTileTol He TIG PUOIOAOYIKEG
aAlayéc, OTMG T UEl®OT TG avVOTVONS Kot Tov pubpd g Kopdlds, emeépet BeTikd
ouvolcHnpoTa, TV £0painon vEoV avapvioemy Kot Tnv ekpdadnon [69] [70].

Yrdapyoov ocvykekpiuéveg eumelpiec mov ocvpPaivovv katd Tn  Sidpkelo
TOKIAA@V TEYVIKDY SA0YIGHOV, Ol 010ieg VTooTnPilovV Tig 10€€g TOL HOVTELOV
TpokafopIGHEVOD YDPOV. AVTEG TTOV YpPNooTolovY Tov vrepPatikd dtaAoyiopd
AVOQEPOLY EUTIEIPIEG OTOV VTIEPPAIVOUV QUGIOAOYIKEG KATAGTAGEIS TOV «Eivawy,
mov yopoktnpifovrarl omd acvuvOeTo YOO Kat xpovo [71]. Avtdg o acHVOETOG XDPOG
mov Pudvetor gival OVImg 0 TPOKaBOPIGUEVOG YMDPOS, O OTOI0g KOVOVIKG Oev
eppavietar oe puoloroyikd eminedo g ovveidnong [7]. Hopdro mov cvveldntd
OyVOOVLLE TOV TPLOOLAGTATO XDPO, TO OGVVEIONTO HVAAD LOG TOV XPTCULOTOLEL G TO
TAOIC10 Y10 TV OVATapay®Y] TOV e£@TEPKOV KOGHOL [9]. Méca amd pia evdereyn
€VO0OKOTNOT oL cvuPaivel Katd Tn ddpKeELd TOV dOAOYIGHOD, TO GTOUO UrOopEl
va katagépet o fabvtepn evéookomikn cuveidnon, n omoia oyt uoévo pmopet va
odnynoet o€ pia o {ovtavi avtiAnyn orloyvikdv cuvaetnudtov [72] alid kot
OTNV OTEPLOPLOTN ECMTEPIKT] EXEKTACT] TOV TPOKAOOPIGUEVOD YDPOL.

9. Mnyavicpoi eEEOCORATIKOV EPTEPLAOV

IIpoteivape tov Tpdmo pe tov omoio ot akpoyoviaiot Aot Tov
STPOCOTIKOD LAG YDPOL EIVAL O TAAAVTDOCELS TOV OUPIPANGTPOEISN-YOVATHOIOVG
oOUATOG-A000 [2] kol tov eAooboropuik®v tadaviocemy [6]. O eyképolog
Aoppaver TolvocOnTikd dedopéva Kol To. OEVEL O VOV VELPOAOYIKO YGpTN, O
omoiog e&umnpetel TNV TPOGOUOI®ON TOL EEMTEPIKOV KOGUOV GTOV £0MTEPIKO [6].
Or eéoocopatikég eumepiec (OBE) amotehodv évov  TOMO  AOTOGKOMIKOD
Qowopévov, o OmTIKY yevdaicOnon mn omoiol dnpovpysl v ovtiinyn g
e&aAmong kat g vmapéng é€m amd o ompa tov atopov [73]. Katd t didpkeia
g OBE, 10 dtopo pmopel vo vidoel 0Tt €KTOC amd TIG aloONTIKEG TPOOTTIKES, T,
GUVOIGHNLOTO KOL Ol OKEWELS TOV WTOPOVV €MioNG Vo ovpfoldv cg authiv TV
eEoTepIKN omTIKOYWPIKN TTpoonTikn [74]. To dropo pmopel va Pidoel v Katoyn
evog devTEPOV GMUATOG OO YeLdaicOnon, evd akdun acOaveTol TV 1810KTNGi0
TOV COMOTOC OV PAEMEL €KTOC OO TNV TPOOMTIKY TOV, AEC Kol EPAeme oe pia
avtovakiaon [75].

Ot @Lo1000AOUIKEG TOAOVIMOEL; EVOVOLV OAOL TG OMUEID TNG OUGONTIKNG
eumepiog e £vav dmpocOTIKO YOPo 0 0moiog ovamapdyel Tov eEMTEPIKO KOGHO
[2] [76]. O Bdlopog evompOT®VEL TNV oeONTIKN) TANPOPOPIL LE TNV OTTIKOY®PIKN
KOl EKTEAECTIKN] TANPOQOPIC. LE TOV (QAOLD, ONUIOLPYDOVTIOG W0 EVOTOUNUEVN
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ovveldnT eumepia, n omoia dopgitonl otV avadnuovpyia Tov eEmTEPIKOD YDPOL
[2]. Ipoteivape 6Tt €bv kaTd LTV T OSodkacio. CUUPED IO U EVCLOAOYIKY
QAO1OONG Spactnpiomra, TOTe 0 OGAUNOC WTOPEl VO avOOTLLLOVPYNOEL €vav
eEmTepkd ydpo o omoiog €xel avakpiPn mpoomtikn [9]. Ady®m g @voNg TOV
TOAOVIOGEDV AUPIPANGTPOELDN-YOVOTMOOVS CMLUOTOG TOV GLYYXPOVILOVV TOV AOLO
pe tov  oueipAnotposdn [2], mpoteivape TWOC €4V M U1 QUGLOAOYIKT
dpacTNPOTNTO TOV EAOLOD SMUOVPYOVTOV HECH OLTAOV TOV TOANVIDOGEMV, CUTH 1
minpogopia Ba mpoParrdtav otov apeipiAnotpoedy kot o odnyovoe otnv
eumeplo pog dAAng mpoontikng [9]. Adyw tov yeyovotog 6Tt 0 Bdlapog givol o
KOPPOG TG oo TIKNG EVOOUATOONG OTMS EMIOTG KOl TOV YDHPOL, TOV YPAVOV, TNG
0100010 TOV CAOUATOG KAl TG aicONoNG TOV «EYDY, Ot HETOPOAEG o8 KATOLn OTd
VTG TIG TANPoPopies Ba LTopovoe vo 0dNyYNoEL G€ o OAMKY peTafoin, Kabmg ot
TOAAEG TAEVPEG TNG CLVELONTHG epmepiag O eiyav evomomBel [9].

10.Zoprepdopata

To povtého mpokabopiopévovr ympov avayvopiler €vav  TPLodidoTato
€0MTEPLKO YMPO, 0 0Toiog etvar To Bepédio ko 1 dopn TG cuvedntig epmetpioc. Ot
TOAOVTIOGES TOL HEUPPOVIKOD SUVOUIKOD TOL COMHOTOG KOL TOV EYKEPAAOL
ovvtoviCovtal, ocvyypoviCovtar kot evoappovifovtar amd tov Bdlapo, dote OAN M
aenTikn TANpogopic. OV TPOEPYETOL TOGO E£0MTEPIKE OGO Kol €EOTEPIKE Vo,
TANPAOVETOL GE OVTOV TOV TPLOOIAGTUTO VELPIKO YDPO WE GKOTO TNV TPOCOOImON
00 e&mTepkoy KOGHOL oTovV €0®TEPIKD. O EMAVO-KAT® GLYYPOVIGUOG 7OV
eAéyyetal amd To ooHnTHPLe OpYave LE TIG JOUEC TOV QPAOLOD QEPEL OVTEG TIG
QAOIDOELS TEPLOYEG OTA ooON TP OPYAVa, EMLTPEMOVTAS OTO OO TIKA dedopéva
va tifevton o€ enefepyacio oTo PEPOG TOL AGHNTAPLOV OPYAVOL.

e autd to Gpbpo, emaveEetdlovpe TIG TPOASOVS oG TAYKOGHIOG SUVOIKNG
Oewpiog, n omoia vrootnpiletol amd KAMVIKEG HEAETEC, TPDTEG TAPOTNPNOELS GE
dropo Kot KAMvika ealeippoto. IIEpa and ™ @von g Tpogredoemg g 010G TG
TPOYLOTIKOTNTAS, 1) GLVEIONON OTOTEAEL TNV O HVGTNPLOST Evvola Tov Yvopilet
0 avBpwmnoc. Kotovomvtag Tdg avtr TPOKOTTEL KOl TAOG VTN VIAPYEL GTO COUTOV
dev 6o ®PeAOVCOE ONUAVTIKG LOVO TO TESIC TNG VEVPOEMIGTAUNG, TNG TEXVNTNS
vonpooOVIG Kol Tng Yevikotepng vyelag, oAld Oa  eEepevvovce  avelimmteg
SUVOTOTNTEG Y10 TO LEAAOV LaG OYL LOVO MG avOpdTIVAL OVTa dALG G EVOLVEIONTES
OVTOTNTEG.
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1.Ewaymyn

H ¢ovon g avBpomvng cuveidnong €xet epevvnbel kol mepiepyacdel amnd
QUOCOPOVE, EMOTHUOVES, BEOMOYOVG Kol HVOTIKIOTEG. Qotdéco, M Pdon g
Yropéng g mapapével éva pootiplo. H avBpdmvn epmelpia omoteleitanr and v
aeOnTikn TANpoQopia TOV TPOEPYXETAL EKTOG CAOUATOG OTMG KOl OO TNV ECMTEPIKT
ocopatikn mAnpogopia, 1 omoic TEPIAAULBAVEL TO COUATIKO GYNUA, ONAOOY i
avamapdoTacn ToL COUATIKOD GYNLaTog Kot Tov yodpov [1]. Etot, opifovpe
ouvveldnon ®¢ TV omAf eniyveon Tov eowtov kol tng epmepioc. H tepdotia
TOGOTNTA TOV TPOCAYMYDV OGO TIKOV S£dopEVOV 0TO GO TpEnel va odnyn sl
OTIC KATAAANAEG TEPLOYEG TOL PAOLOD Kot avtd yivetor pécw tov Boidpov [2].
Avciertovpyieg ot BaAapkn dpopoAdynon/onuatoddtnon £xovv amodeiel 0Tl
nailovy onuavtikd pOAO GTO GUVOPOLO TOV KEVIPIKOV TOVOL Kol GTN SOUN TNG
OLVEIONONG HEo® NG opyaveong g mpdobiog kol omichiag avadpaong pe Tig
TEPLOYEG TOV PAOLOV KOl TA TEPLPEPIKA Opyova, [4].

O 0dropog evoopatdvel €£lG0L TV TEPLPEPIKT KOl TNV KEVIPIKN
vevpoduofifacn, SpdvIag AmoTEAESUATIKA ®G TO onpeio ohHvdEoNS Yo TIG KATM-
EMOVO Kol ENAVO-KATO depyacieg [5]. H duvapikn dpactnpiotnta ToAdvtoons, M
omoio. oynuatifel ta BgpéMo TG CULVEIONONG, TPUYUATOTOIEITAL GTO E€VPOG TING
ovyvotrag yappo [6]. Tpdtepeg €£etdoelg vELPOAOYIKGOV dlaTtapay®V Katd To
povtédo 3DDS mpoteivouy 411 1 amotuyio ot Bolapukn evoopdtoon (dniadn n
TPOGUYOYOS/amaymYOG GUYYPOVIOL GTO EVPOG AVTAOV TMV GLYVOTHTOV) UTOPEL va
OOTEAEGEL T VELPOAOYIKY| fdion Yo dtaTapoyég OTMG TO GUVOPOLO TOV «UEAOVG-
edvtoopa» Kou Ty etepdmievpn mapopéinon [7] [8]. Xto mapdv  dpbpo,
vrootnpifovpe OTL 1 SWTOPOY TOV QULOIOAOYIKOD TPOCAYMYOV/ATOY®YOU
OLYXPOVICHOD TOAOVTIOCE®V UTOopel vo. odnynoel oe ouoONTkég  epmepieg
YOPOKTNPLOTIKEG TOV KEVIPIKOD TOVOL KOl OVIWG v odnynoel o eupdbovon g
vEVPOAOYIKNG Pdong ¢ cuveidnoneg. Méom avtrg TG S1EVKPIVIoNC, TOPEYOVIE LI
KOVOTOLO, OTTTIKY 6TOV TPOTO e TOV 0Toi0 1 Emdvm-Kkdatm Kvpiapyn depyasio TG
aobntikng avtilnyng pmopel vo odnNyfHoel Ge  SlOPOPOTOMUEVEG aoONTIKEG
gumepiec, dnwg avtég Tov Pudvovtotl oto CPS.

2.Tp16o1a6T0TOS TPOKAOOPLOREVOS Y OPOG

Ot ewonynoeg mov mpotddniav omd tov Jerath kot tovg cvvepydreg Tov
(2014, 2015) yopoxtnpifovtar omd M HOVOSIKY) TPOONTIKY OTN QVUON TOV
dwatapoydv, ot omoieg &xovv culnmBel €dd ko kapd (mepirappavouévmv tov
GUVOPOUOD «UEAOVG-QAVTOGLOY KOl TNG ETEPOTAELPNG TopapUEANGNC), N omoia
xpnowonolel 10 duvopikd poviélo Tov pooiod kot Tng ovveidnong [to
Tp1odidotato poviélo tov mpokabopicuévon ydpov (3DDS)]. To povtého 3DDS
TPoTEivEL OTL €vag TPIOOIACTOTOC E0MTEPIKOG VELPIKOG YDPOG dlatnpeitor Kot
EVIOYVETOL N OAMDG «TANpOVETOY HE TNV oucOntikn mAnpoeopia. To poviédo
emiong TPoTeiveL OTL AVTOG O TPLOJIACTATOS TPOKADOPIGHEVOS XDPOG OmOTEAEL TN
Bepéhor dopn TG ouvveldnong Kot 0Tt OAN 1 EUNEPIO EUTEPLEYETAL OE GVTOV. XE
TponyovLEVN epyacia, Tpoteivape 0Tt 0 OGO AetTovpYel G 0 KEVTPIKOG KOUPOG
Mg ovveidnong, kabmg Ponbael oty emefepyacio ™ aoONTIKNAG TANPOPOpiog
Katd TN O0AOUOPAOI®ON AVATPOPOJOTNON KOl OTNV EVOOUAT®ON OVTAG TNG
Tnpopopiag otov Tprodidotato mpokabopiopévo ympo [9] (Eymua 1).
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©2014 DR.RAVINDER JERATH, LYNSEY EKEMA, MSMI. ALL RIGHTS RESERVED.
Iyfqpo 1. Areucovion tov aohntikdv epediopdtmv otov mpokabopiopévo ydpo. H eikdva avt aneikovilel Tov TpoOmo e Tov 0moio
N OTTIKN Kol 1 U onTikn aicbnon yoproypagpeitor otiypioio kot adidkono eViog TOL TPIGIAGTATOV TPOKABOPIGUEVOL XDPOV TOL
poarov. Ot ewdveg mov méPTovy oto Pobpio Tifevion oe emelepyacio KOTG PKOVG TOV OTTIKMOV LOVOTATIOV Kot 0t LovOQBaiileg
€IKOVEG GLYKEVIPMOVOVTOL GTOV OmTkd QAowd. Ot ewdveg avtég tibevion oe emelepyoacio eviog tov @AooBoraptkod KHKAOL
oVaTPOPOIOTNOTG Kol EVOOUATOVOVTOL pe GAAa owoOntikd dedopévo otov mpokabopiopévo ydpo pécwm tov Boidpov. To
omotédecpo PpiokeTor otnv evomoumuévn eumeipicn 1 omoio dopeitor oe €vav TPLOOAOTATO, €0MTEPIKO ywpo. H tehwm
emelepyacpévn aicnon Piovetat 6to asOnmpio dpyavo Tpoeredoe®s T0 0moio emTpEnel 6To acONTIKG dedopévo vo 0dnyNoel otig
TPOGIOKMLEVES TEPLOYES [9].

To povtého 3DDS Siateivetar OTL 0 YKEPAAOS TPOGOUOUDVEL TOV EEMTEPIKO VAIKO
KOGLO G€ £VaV E0OTEPIKO TPLOOLACTAUTO YDPO, O OTOI0C TPOKVITEL MG GLVEIINTN
eumepia [9] [10]. Avtd dev ekONADVETOL LOVO KOTA TNV ETEPOTAEVPT TAPAUEANCT
KOl TO GUVOPOUO «UENOG-QAVTOGLOY, OAAG KOl KOTG TOpocONoES TG omoieg
Budvet o pécog dvBpwmog. Ot cuvOnKeEG AVTEG ATOTEAOVV ELAEIYELS TOV EYKEPGAOV
KOTA TN 6OOTH TPOGOUOImGT ToL EEMTEPIKOD KOGLOV Kot AmoTeEAOVV TO KAELDL yiaL
TNV OTOGOPNVIOT] TOV UNYOVICU®OV NG YVOoTikng Aswwovpyiog [11]. Xy
TEPITTOON TOV GUVOPOUOV TNG ETEPOTAEVPNG TOPAUEANONG, O EEDTEPIKOS YDPOG
o€ évo LEPOG TOV GOUTOG Oev umopel v avamapaydel otov gomTepikd kOGLO,
EVD KOTA TO GUVOPOUO «UEAOLG-QAVTACUE», Pldvovtal avOTopKTe HEAT TOV
oOUTOG T omoia enl TNG oVGiag deV VIAPYXOLY GTNV EEMTEPIKT TPUYLOTIKOTITA
[12].
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3.Kevtpikog novog: Iotopia kon yopaktnploTikd

To CPS eivan pia e€ovBevotikny kat ypovia emddvvn acBévela, n omoia
TPOKVTTEL OO KOAK®ON 1 OSVCAETOLPYiR €VIOG TOL KEVIPIKOL VELPLKOV
ovotiuatog (KNX) [13]. Ta cvpntdpote Tov KeVIpKoL movov eiyov Mo
neptypapetl and to 1810, wotdco 1 oAokANpwLéVN Wéa ToL GLUVOPOLLOL dev glxe
avantoydel péxpt kot to 1891. Méom g e£€TaonG TOV KAKDOCEMV TNV aVTOVida,
o Ludwig Edinger cvunépave 6t o moévog, tov omoio eiyav Pubdoet avtoi ot
acBevelg, mBavdG TPoEKVTTE AOY® TNG EMAPNS TOV TPOVHOTICUEVOL 10TOV LE TO
aobnTikd povomdtt Tov Kevipikov vevpkol ocvothiuotog (KNX) [3]. Koatd
ouvvénela, to 1906 éva vmocvvoro tov CPS, 10 omoio Ppénie 6TL evemhdkn otov
Odlapo, Teptypaenke ¢ «@arapikd Xovopopo» [14], kot avakaAdebnke 0Tl T0
obvdpopo Dejerine-Roussy (tdpa yvootd o¢ Bolopukd oOHVOpopo moOHVOL)
TPOKVATEL OO EYKEPAMKO EMELGOO10 1| OYKO TTOV £XEL KATAGTPEWYEL TOV aoONTIKO
moprva tov BaAdpov [15]. Zvuepa, n oporoyia Tov cuvdpdLOL TOV avaPEPOTKE
TOPATAVE ivar KAVIKA amapyolopév) Kol OTADS 0L 0pOoL «EYKEPUAMKOC KEVTPIKOG
TOVOG»  KOU  «UDEMKOG — KEVIPIKOG TOVOCH  XPNOLLOTOOVVTOL Yo VO
dwpoponoricovy 1o  €id0g KoL TNV TPOEAELOT  TOL  KEVIPIKOV TOVOV.
XapoaKTnploTikd Tov GuVOPOUOL amoTeEAOVV 0 XPOVIOG KOl EXMIVLVOG TOVOG, OXL
OTIC KOTECTPOUUEVES aoONTIKEG TEPLOYES, AALD OTIS TEPLOYEg oV oyetifovtan pe
™ PAAPN oty etepdmievpn peptd Tov ompotog [16] [17]. Ot acObnoelg mwov
Budvovtor omotelovvral Kupiog amd moHvo. Ilopoia ovtd, Griec aicbnoelg
nepappavouv kpvmpo, piyog, toov&o, vrepradeia (avEnuévn evarcbnocio oto
Qg), KoBvoTEPNOELG TNV AvTIANYN TOVL ¥POVOL, TPOTOTOMUEVT AVTIAYN TOV
Y®Opov Kot TOv copatikod oynuatog [3] [18]. Emddvuva ocvumtdpata
nepthappavoov ™ dvocaodnoio (ofeia aicbnon tov mOHVOL) Kot ™V aAAodvvia
(m6évog mov mpokvTTEL 0md Ta. gpedicpata Tov cLVHBWOG deV TPOKAAOVV TTOVO), TO.
omoio. mpokoAoOvTol amd o molkikioo epediopdtov mov meptAappdvoov v
kivnon, Tic aAlayéc Beppokpaciag, To dyyog, okoun kot ™ povown [3] [15] [19]
[20]. Ot avtamdrteg kot omtikég wevdaoBnoels omwg m Ilopoinpntikn I[6éa

Hopacitwong éxovv eniong kotaypapel og copntopata [21].

H meloyneia tov acBevaov pe CPS vmo@épovy amd TPOvHATIGHOVS GTOV
votiaio puedd, eved acbeveis Le TOAAUTAT GKANPUVOT 1] EYKEPOAIKO OVATTOGGOLY
emiong v wébnon [22]. H copPatikn wotpikn dev gival TAPpoG emtuynpévn ot
Bektioon tov wovov amd CPS [13 [18]. Qotdoo, £xel kataypapel 0Tl 1 KATdALON
N M Miektpikn S1€yepon TOL KATESTPOLMEVOL Bolopikod 10100 TopéyeL
avakovelon otov wovo TV oacbevov pe Boropkn PAAPn [23] [24]. Ou
QoppokevTiKég Oepameieg mov €yovv amoderydel emTuyEic OTNV KATOGTOAN TOL

TOVOL €IVOL OVTEG TOV PELDVOLV TIV VIEPIIEYEPCT) TOV VELPOV®V [25].

4. Avatopio cOpOTOGONTIKOD HOVOTTATION KO TEPLOYES pE
Kdkowon ano CPS

[Mpokepévov va meprypapei o pnyavicpds kot n avdmrtvén tov CPS,
EPELVNOOLE TNV avaTopio TG VOTIoOaApIKNG 0000, kKabdg 1 PAAPN KoTd UAKog
g 0000 amotelel T ovvnBéotepn outic TOov Kevipwov woOvov [26]. H

vOTIO00AOK) 000G Eval TO TPOTEVOV COUOTONITONTIKO LOVOTATL TOV GMUOTOG
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Ko givo vevBvVN Yo T pEcOAGPN o TNG SLVEINTHS avTiAnyNG Tov TOvoL [27].
Ot vevpdveg g votoBolapukng 0dod opyavavovtal o€ 3 enineda: 1) H mpodt
T4EN TV vevpdvev petadidel v aoBnTik mAnpogopia and TG TEPLPEPIKES
aoOntcég dopég oto payaio képato tov votaiov poehov, 2) H dedtepn tdén
TOV VEVPOVOV EEKIVAEL GTO poyloio KEPOTO KOl €TEPOTAEVPIKA avefaivel otov
Odlopo, kot 3) H tpitn t4€n tov vevpdvav avefaivel opomievpikd amd Tov
Odlopo yoo vo anolnel otov copatootodntikd Ao [27]. Tvykekpyéva, n
de0TEPN TAEN TOV VEVPOVOV TOL VOTIAIOL PLEAOD gival QLT TOV OTOANYEL GTOV
omicfio kdt® kotuokd mopnva (VPI), otov omicbo midylo kotdiakd moprva
(VPL) kot otovg gvéonetdhovg mopives Tov Bardpov. Avtég ot meployég givat ot
ovvnBéotepeg Bahapkés Teployég, ol Omoieg, OTAV VITOGTOVV KAK®GT, 001yovV
oto CPS.

Ot KOK®OES 68 OAO TOV VOTIOHO HVEAD Kol TIG PAOIDIEL TPOPOAEG TOV
pmopovv vo. odnynoovv oe CPS pe PAGPeg, ot omoieg givar cuykekpluéveg ava
mepPloyn Kot gvBvvovtor  yw  dapopetikd  copntodpoate tov CPS  [28].
Hlektpopuoioroyicésg petpioeis oe acbeveic pe CPS emdewviovv maboroyn
tpomonoincn TtV BoAopikdv  Kuklopdtov [29] kot ot Kotoypaeic omd
nAektpogyke@oroypdonuo tov Bardpov oe  acBeveic pe 10 oHVOpoLO
YV®OOTOTONGAV 1] PUGLOAOYIKY] dpAcTNPLOTNTA VIO TN HLopP1] VIEPPOAKE apYDV
kopdtov déita [24]. O owobnrcog mopnvag tov BaAdpov petapépel TV
TANPoPopio. 08 TPOGUYOYE/OTOYOYE HOVOTATIO. HETOED TOV CAOUATOC KOl TOV
QAO0V, VM EUMAEKETOL KOL OTIV KOTOOTOAN aoy£T®V TANpoeopidv [2].
Agdopévov 6tL ot VPI kot VPL mopnveg eivat ot amoAnktikég Oolopikés meptoyég
TOL VOTINIOL HVEAOD, SOMIGTOVETOL OTL EIVOL GNUAVTIKEG Y10 TNV AVATTLEN TOV
Oodapcov CPS [21]. Xe dropo ywpic CPS, ot vevpdveg otov muprve. VPL
mapovcstalovy kavovikd kopoata diea oe 10 Hz, evd o1 vevpdveg tov VPL og
acBevelg pe CPS mupodotovv cbdviopeg ekpnéelg duvapukov evepyeiog vyming
ovyvotTag, 0KOTEPL oTIG TePloxés VPL, ot omoieg avtamokpivovtal ota pépn
00 cdpatog mov Pudvovv wovo [29]. Emmpocbitmg, kaxkdoelg tov votioiov
HLEAOD UTOpohV VoL 0ONYHCOLV GE 1] OAOKANPOUEVT] TPOCAY®YO GUVOEST| OTO
VELPIKO KEVIPIKO oot TV Swffactikdv kuttdpov tov VPL kot tov VPI, 1
omoin exkdnimveton o acbeveig pe CPS [17]. To CPS pmopsl eniong va mpoxdyet
amd PAGPn otov Boropd diktvmtd mopnva [30], o omoiog gvBdvetar yio To
VELPIKH KUKADHOTO TOV EIVOL AmOpOiTnTo Yol TV TPOGOYN TOV OVTIKEUEVOD, EVD

puouilet tig protoborapikég mpdcdieg kar omioBieg avadpacelg o€ OAO TO GO

5.NevpomrhaotikotnTo Kot LGS Tov KNX

H vevpomlaotikdétnto €ivor 1 106Bor kovoOTNTO TOL EYKEPOAOL VO
TPooapproOleTol o8 VEEG GUVONKEG KAl VO ATOKTA EUTEIPIKA VEEG TKOVOTNTES LECH
TPOCAPHOCTIKAOV OAAAYDV o€ Sopkd Kor Agitovpywkd emimedo [32]. Avtiy n
SUVOUIKN KOVOTNTO TNG OAAAYNG EMLTPETEL OTOV EYKEPAAO VO TPocapuolel to
TOAMOTAOKO «KUKA®UO» TOV G€ €va gVpy QAGHO TEPPOALOVIIKOV TIEGEDV, TO
omoio meplAapPdvel @LOOAOYIKEG Oladkacieg Ommg Tnv ekuddnom, N vo
Aertovpyel avtidpacTtikd oty gykepaikn PAGPN [33]. H wavotnta Tov vevplicon
GLGTNHATOG VO EMLSOPHDOVETAL KOt VO ovadlopyovaveTat Enetto and PAGPN propsel
va e&nynoet tov Tpomo He Tov 0omoio ol SuTaPUYEG GTOV VAOTLNHO HVELO UTOPOLV

Vo, 0dNYNooLV 6  YOpaKINPoTIKE cvpmtopate tov CPS. H  vevpovikn
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TACTIKOTNTO EMOEWVVEL OTL O €YKEPOAOG Oev amotehel Hio epapyio amd
LLELLOVOUEVES TTEPLOYES, OALGL €lVOl TTEPIGGOTEPO £V GUUTAEYUO OO SUVOLLKA,
nepimhoko aAiniocvvdedeva diktva Ta omoia StaTnpodv T VELPIKY OLOLOGTOOT
[34]. Apxetol vevpopuolohoyikol pnyavicpol pmopodv va odnynoovv o1n
vevpomhaotikn ooyl oto CNS, teptiapfovopévng g veupoTpomonoinons e
GUVOTTIKNG JIEYEPCIUOTNTAS, TNG OVOSIOPYAVMOCNG TMV TEPLOYDYV TOV PAOLOV KOl
mg  dnuovpyiag véov vevpovov [43]. Ilpocedtwg Eywve omodektn 1
VELPOTAAGTIKOTNTO, OO TV EMGTNHOVIKY KOWOTNTO, OTMG 0LT GUUPAIVEL GTOVG
eviMkeg ®¢ ovtidpacn oty eykepaikn PAAPN [35]. [MaAadtepa emkpoTodoe M
amoym 0Tt 0 £YKEPAAOG EVOG EVAAIKOV OTOHOV TAV KOTA KOO0 Tpdmo otafepdg
Kot ot pdveg oAhayég mov cuvéfavav NTOV owTEG MOV oyetifoviav pe TV

avantuén tov erood [32].

H exmAnktiky wavotnta TOov KEVIPIKOD VELPKOD GULGTHUATOS VO
avtictofuiler tov tpovpoTiopd HECH TNG TAACTIKOTNTAG OLYVE €xel  ®G
amoTéAES L TV avappwon 1 ™ Pertioon tov atdpuwv mov vroeépovy and CPS
[33]. Zmv mpaypaTiKOTNTO, TO TPOYPAUUOTO OTOKATACTAONG WTopovV va
TPOEEVHGOLV TV avadlopyvmon TOV EYKEPUAIK®OV SIKTO®V, GUYXVA £XOVTOS G
OOTEAEGLOL AELTOVPYIKES PEATIOCELS Kat TNV avappwon Tov atdpev [34]. Zmv
TEPIMTMOON KPOVIOEYKEPUAKNG KAK®ONG, N PAAPN otov arsbntikokivntikd erold
kot M oyetfopevn avommpio pmopodv v EEMEPACTOVV UECH TNG XPNONG Kot
avanTuéng avtamodoTiKOV HoTIBmv Kivinong o€ duwmAavég TEPLOXES TOL QAOLOV
[35]. O dv6IPOCAPHOCTIKOG POAOG TNG VEVPOTAUCTIKOTITOG UTOPEL VO TPOKVEL,
®GTO60, AOY® OKOTOAANANG emavadpopordynong vevpaEdvov ce acLvhOioTeg
TEPLOYEG, OLOTNPNONG TNG OLOIOGTOOTG KOl OVUSIOPYAVAGTG TOV TEPLOYDV TOV
eloov [17] [36]. Avtég ot avBOpuUNTEC UETATPOVHOTIKEG OVOYEVVITIKEG
ekdNAdoelg umopel va copfodv kat vo d1opkEGOVY Y10L TOAAOVG UAVES, KATO TN
dubpKeld TV 0mol®V 0 TPAVUATICHEVOS eYKEPAAOG eivar Wwitepa ghotog. Ot
neployés tov CNS mov TepKAEIOVLY Lo TPAVUATIGUEVT) TEPLOYT KATOGTEAAOVTOL
amd TO VO HEYOADVOLV Yoo TEPIMOL €va Pva HET TO Tpadud, £0¢ OTOV
EavOEEKIVIIGOVY VAL LEYOADVOLV HETA amd €va pnva Petd to tpadpa [35]. Avtd to
Tpocmpvd potifo cvvdéetor HE TN XPOVOKOBLGTEPNON OTNV avATTLEN TOL
KevTptkoh movov, pe 1o 1/3 tov achevdv pe Bolapkd eykepailkcd va gpeoviovv
wovo peta&d Tov TPAOTOL Kot Tov Tpitov unive kot to 11 % tev acBevav va
epgaviCouv moévo petd amd évav oddxkAnpo xpovo [28]. Tlpdcateg peAéteg
delyvouv OTL 01 TAOGTIKEG TPOTOTOGELS UTOPOVV €miong va mpo&evnfovv oTig
QmOANEEIG TTEPLPEPIKDY VEDP®V, EVIOYVOVTOG TNV éVTaoT NG oAyousOnoiog Kot
EMOUEVOG TOV TTOPAyovTo avATTLENG EMiptovoL TOvo [27].

6. Tpéyovoa Bcwpio Yo TNV AITIOAOYIO TOV KEVTPLKOV TOVOV

Ot artieg TV apOoIK®V actcemv kot Tov Tévov ov oyetileton pe o CPS
dev €YoV TANPOG OIOCUENVIOTEL, OUMG AUTIOAOYIKEG Bewpieg OVTIMOG LITAPYOLV.
[MoAloi ocuyypapeig éyovv vrmootnpi&el 06Tt T0 cOVOpoUo elval AmOTEAECA
aPOOIKNG BaAUUKNAG dpaoTNPOTNTUG AOY® EAAEWYNG TPOCAYDYDOV OEdOUEVEOV
[17] [37]. AMeg ewomynoelg mpoteivovv OTL M acBéveln mpokvmtel and
KOTEGTPAUUEVE PAOLODOAQUIKE KoUM HUEAOBOAOUIKE diKTLO, EVD GAAEG KOWVEG
e&nynoelg  ovagépouy TN SVOTPOGOPUOCTIKY] VEVPOTANCTIKOTNTA G OLTio

[171[37]. Enpovtikny PAGPN otov eyképaAio pmopel vo odnynoet to. ocOnTikd
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veDPO. VO TUPOSOTOVV 1GYLPE CNHOTO, TO Omolo €dv €lval cuveyr, €xovv N
duvarotnta vo anehevBepdvovv tofkd emineda vevpodafifactdv [38]. Avtd Ta
T0&IKA eminedo Umopohv VoL TPOKAAEGOLY TOVG STANVOVS aveEVEPYODS LITOJOYELS
névov va Eekwvnoovv emiong va mupodotovv onupata [18]. Ilepdupoto ot
avBpomovg éyovv amodeiEel 0Tt 1 AavBoopévn mopoddtnon tov OoAopKdv
vevpdvav kot 1 oxetllopevn  Baiapoproiddng dvcpubuio  pmopovv  va
amoTEAEGOVY TNV NYN TOoV vevpomadntikod moévov [39]. Emmhéov, n Sotapoyn
G TPOMOMOMTIKNG AELTOLPYIOG KOl TNG TOPEUTOOIONS HEG® NG Bolopikng

BAGPNG eival Evag UNYAVIGHOG TTOV AVOQEPETUL Y10, TOV KEVIPIKO Tovo [18].

H dvompocapprootiky TAacTIKOTNTO GLYVA AVOQEPETOL MG IO oUTio. TOV
CPS Mdyw g ypovokabuotépnong katd tnv avamtuén countopdtov. Ot Wang
kot Thompson (2018) vrootnpilovv Tov pOAO TNG OUOLOGTATIKNG TAACTIKOTITOG
otov Bdhapo mg o tbovn attio tov CPS. H giofynon toug yio Tnv opHolootatikng
dlTnpnon Kol TN UETATPOLUOTIKY Bodopikn vrepdiéyepon vrootnpiydnke e
TEWPALOTO TTOL EYVOV  GE  OPOLPOIOVS HE KOKDOGCELS OTOV VOTWHO HVEAD.
EmumpocOétmg, avapopikd pe ToV VELPOPUGIOAOYIKO UNYOVIGH), TPOTEWVAY OTL M)
avTioTaf o TiKn vTepdtéyepot Tov BaAdpov TPOKOTTEL ad TIG TAUCTIKES OAANYES
oToVG OoAOUIKODC VELPDOVEG KOL OTN WEPIKN U1 OAOKANPOUEVN TPOGAUY®YO
obvvdeon pe 1o CNS katd kopovs. Katd cepd, avtd odnyet oe pio avEnpévn
amoKINon cwpatouodnTKng owctnplag SwPifactikng Aettovpying oTOLG
TPOTEVOVTEG 00O TIKODS PAOIOVG KOl QLT 1 SVVATH TPOCAYMYOG CNULUTOdOTNGN
oT0VG a1ebnTiKovg PAoovg AavOaouéva Aappdavetor g gpébiopa movov [17].
AMI obOyxpovn ewonynon, M omoion amodidelt v oavdmtvén tov CPS ot
SVOTPOGAUPLOOTIKT TAAGTIKOTNTO, EPYETOL VO GUUTANPAOCEL TV TPONYOVUEVN
Oswpio vmoompiloviag 0Tt WAPOUOIN VIEPSIEYEPCT  OVOTTUGOETAL GTOVG
QAOIDOELS VELPOVES AOY® NG UIl OAOKANPOUEVIC TPOGAY®YOD GUVIEONS GTO
CNS mov mpokdntel omd pveroboropikn dtatapayn. Avti n vrepdiéyepon pali pe
™mv  avodopydvmon Tov @Aowl mpoteivetor 0Tl mpofevel TV emaymyn
avBopuntov Tovov [36]. H avadidtoén tov eA0100 [e avoLOKANp®TN TPOCAY®YO
obvvdeon pmopel vo «KAEWOCEY TOV BAAOUO OF Hidt EMOIOKOUEVT] KOTAGTOON
VIEPOEYEPOTG, LE OMOTELEGHO VO OMovpyNBoDV dloTapayég 6T GLYYPOVIO TOV
empealopevov erooboropikov kokiov [3]. EmmAéov, €xel mpotabei 6TL o1
emoxoAovleg  apvokeg avENoelg ot dpacTNPOTTE  TOL  TPOTELOVTOG
ocouaToolcONTIKOD AoV amoTeELODV T0 OgléAlo TOV ETMOVVOV GUUTTOUATOV
tov CPS [13], kabdg avth 1 Tepoyn Tov PAo10V &yl amodelydel 0Tl kKdKomolel
v évtacn tov epebicpatog, evd 1 adyoalcbntikn dodikacio TG TPoKHTTEL GTO
ocopo [41].

Zmv mopohoo EI0NYNON GYETIKA HE TOV KEVIPIKO moOVo gpapudlovpe 10
3DDS povtélo yio vo mpodyovpe TV Tpéxovca 1deoloyio oyetikd pe to CPS.
IIpoteivoope 6t1 ToAAOl unyavicpol pmopei va odnynoovv oto CPS, g&aptdrTon
BéPara kot omd tov acBevn. IMopdio oavtd, m TAEOYNOIO TOV TEPMTOCEDV
TPOKLATEL AOY® TNG OGVETITUYOVG KOTOOTOANG KOl OMOTNAG ene&epyaciog Tng
aoOntikng TAnpoeopiag AOy® pn oAoKANPOUEVIG CUVOECNS TOV TPOSAYDYDV
VELPAOVOV GTO KEVIPIKO VELPIKO GUOTNUHO OAAD KOL TOV VELPOTAUCTIKMOV
dvompocapprootikoTTev. Avti 1 Ttpdtacn Paciletoar oe cuyypoveg Bewpieg ya

mv avartuén tov CPS. Qotdc0, enexteivovpe oVTES TIG TPOTAGELS EQOPLOLOVTAG
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10 3DDS povtého, pe okomd va dnpovpyndel pio oAokAnpopévn antiohoyio Kot
TePLYpaOn Tov unyoviopov. Ipokeévou va eEnynoovpe dteEodikd tnv vdbeon,
egetalovpe TNV VY] KOTAGTOOT) TOV KEVIPLIKOD VEVPIKOV GUGTNILATOG EVAVTLO OTA.

eminedo Tov atépov pe CPS and ) okomid tov povtérov.

7.To povtéro 3DDS ko n vyu|g KaTdoTaon

Sopewva pe to povtédo 3DDS, ta vy dropa givar wkavd va dtatnprcovv
Jo E0MTEPIKY, OYedOV 0 TMPAYLOTIKO ¥pOvo eumelpia Tov £mTEPKOD KOGUOL
AOY® YPNYOP®V TAAAVTOCE®V 0TicO0G/TPOSOag avidpaong HeETAD TOV CAOUATOG

K0l TOL AOLOV TOV opyavdvovTol arnd Tov Odhapo [7][9].

Mo @uoohoyikn aicOntikny epmepio Eexwvdelr pe ™ Siéyepon evog
aenTiplov opydvov, €Yoviag MG OTOTEAEGHO TN UETOYOYN NG oiebntikng
TAnpogopiag, 1 omoio TaE0EVEL KATA UNKOG TOV TPOGAYOYDV LOVOTATIOV TPOG
tov Odhopo [2]. Ze avtd T0 onpeio, N TANpoPopio KoTELOVVETUL GTIG KOTAAANAES
TePLOYEG TOL PAoLD Yo emegepyaoia [15]. H oOyypovn emkpatovoa dmoyn gival
EYKEQPOAOKEVTPIKY, KaTtd TV omoio. 1 emeepyocuévn aobntikny TAnpoopio
Budveton amd T CLVEIIN O OTO AVATEPA YVMOGTIKG EYKEPAALKE KEVTPO, (Zynuo 2).
To povtého 3DDS dev eivor eykepaAokevipikd Kot vmootnpiler ot 1) n
emelepyocpévn TAnpopopio. mpofdiietatl micw oTo apykd awsOnTNpo Opyavo
amd Tov BGAalo ©6TO OmOy®YO HOVOTATL HECH TNG OpucTnplOTNTAS YPYOP®V
TOAOVIOCEDV TOL UEUPPOAVIKOD SUVOKOD, 2) 0VTOG 0 TANPOPOPLIKOS KOKAOG
dMpovpyel évav cuyypoviopd oty Tpocoywyd oicntiky mAnpoeopio poll pe
mv emegepyoacpévn anaymyo, 3) o cuyypoviopOs G€ GYEdOV TPAYLATIKO YPOVO
SMoLPYEL TN CULVELINTH EUTEPIN TOV AVTIGTOLXOL ALGONTAPIOL OPYAVOL HE TIG
TOAOVTOGELS TOV HEPPPaviKoD Suvaptkod Kot TIG TOAAVTOGELS KABE KUTTAPOL GTO
oOU EYOVTAG OG OMOTELEGHLO. [iar evOoTomuévn cuveldn Ty epmetpio [10]. Avtég ot
TOAOVTOGEIS LETOED TOV aeONTPLOV 0pYAVEOV Kl TOV TEPLOYDOY TOV PAOLOD TOL
aVTOOKPIvOVTaLl 0 avTd Ogv gival UEHOVOUEVEG OAAG GLVIEOVTOL LE OAN TN

dpacTNPLOTNTO TV TOAAVIDOGE®DY G€ OAO TO VEVPIKO cOoTNLa Kot copa [10].

To povtého 3DDS mpoteivel 0Tt o8 €va VYLEG veLPIKO GOOTNWO, 1 VEQ
Ntk TANPOPOPID EVOOUATOVETOL GTOV TPOVTAPYOVTO TPIOIIACTATO VEVPIKO
¥®po mov ocvvroviletar Amd TG QEAOOUAUMKES TOAAVIMOES. AVTOG O
TPLOJIAOTATOC ECMTEPIKOG YDPOG TEPIEYEL OVTO TOV TO HVLOAO TPOGOUOIDVEL (G
ToV e£MTEPIKO YDPO KOl CLVEYDG EVNUEPDVETAL LE TN VEQ e TIKN TANpOoPOpio
[9]. Zv antik| aicOnon, n TAnpoeopia Tapdyetal kot yivetal avTiAnmty and &va
edopo oot TIKdV VIodoyEmV, TEPAAUPOVOUEVOV TV OAYODTOd0YEMY, TOV
pnyavodmodoyémv, Tv Bepproimodoyémv, ot omoiot pvBuifovv Tov TdHvo, TV TaoN,
™ Beppokpaoia avtiotoiywg [42]. [Ipoteivovpe 0TL 0 KOBEVAG amd AVTOVG TOVG
TOmovg VodoyEwv Onuovpyel TOAAVTWON O€ OlOPOPETIKEG GLYVOTNTEG OF
povordrio To omoio Kotevhvuvovtar amd tov oodnTikd mupniva tov Boidpov. H
TPOCAY®OYOS KOl Omay®YOS dpactnploTNTa TOAGVTOoNG dev Ba 1coppomovoe i Ba
ovvtoviLotay Ywpig v Kabodynon amd Tov SIKTLMTO GYNUATIGU), KATL TO 0Toio
e€nyel tov Adyo Y TOV OmOl0 Ol KOKMOOES OVTNG TNG TEPOYNS UTOpEl va
odnynoovv oe CPS. IMapatmpdvrog toug pnyavicpovg CPS oto mepieydpevo tov
3DDS povtéiov, givar GNUOVTIKO VO DTOYPOUUIGOVIE TNV KVpLapyic TG ETAVE-

Kato owontikng emefepyaciog o€ vy ATopo OAAG KOl TPOVUOTIGUEVOLG
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Tyfpa 2. Movtého ohyypovng emotnuovikng Bedpnong yw v aicnon. To mopomdve
Suypapper ateicovilel TNV avOTOpio, HItG GOYYPOVNG, EYKEQPUAOKEVIPIKNG EMGTNHOVIKNG
Oedpnong ywo ™ pon ™G ouoOntikng mAnpoeopias. Ilpocaywyd oicOnticd onquata
LGOPPOTOVVTOL UE TIG OUOLOGTOTIKEG OMAYWYES TANPOQOPIES o1 Omoieg TPOTOTOOHV TOVG
oobnTikovg vrodoyeic. Ta mpoocaywyd acOnTikd epebdicpata 0d£vOVY TPOG TIC TEPLOYXES
OV PAO100 PEG® TOV BoAGpOV, 6OV KOl 1) TANPOPOPI SOTPEYEL L0 LEPUPYIN YVOOTIKOV
HOVTEA@V, TNG omoiag 1 andAnén eivar 1 cuveldnT epmelpio g ooOnTikng TANpoPopiag.
e autd TO HOVTELOD, EMTLYYAVETAL 1] 1IG0PPOTiD LETAED TV EMAVM-KAT® KOl KATO-ETAVED
TANPOPOPLOV, EVO Kapio amd ovTéS dev EAEYYEL TOL uoONTIKG GLGTHHATAL.

O mPoHTAPY®Y GLYYPOVIGUOS TOAAVIMGE®MV UETOED TV TEPUPEPIKDV
aenTik@®v VITodoY MV KOl TOV aVTICTOW®V TEPOYDOV TOV QAOOL (OTT™G
ovvtoviCovtal and tov 0GAo0) SIEVKOADVEL TNV TPOETOLAGIO TMV TEPIPEPIKOV
VTOO0YEMV AVAPOPIKA HE TNV 0ern, Tov movo, TN Oepuokpacio Kot GAAQ
epebiopato péow TV emavo-kdtom Oepyaciov [43]. Avtd emuapémer v
TPOGOOKMUEVT] OEYEPCN VO EMOVCIAOVETOL GTOV TPIOOAGTATO TPOKABOPIGHEVO
YDOPO ovVEIdNONG, €101 MoTE v fldvetor oe Tpaypotikd ypovo. H omapaitntn
TANPOPOPIN Y10 TNV TPOETOLAGIN TOV TEPIPEPIKADV VITOSOYEWDV TOPEXETAL ATLO TOV
KUplopyo EMAVM-KAT®O GLYXPOVICUO TOAOVTOCE®V HETAED TOV TEPLPEPIKDOV
VIOJOYEDV KOL TOV «YEITOVIKOVY EUTAEKOUEVOV TEPLOYDYV TOV GAO0V [44]. Avtn
1 CLUVEXDG SLOTNPOVUEVN ETAVO-KAT® TPoPoin Tov e@TepKoD Ydpov Prdvetar
ovveldnTd, Aeg kol dnpuovpyeitol pécw g «pHeyEBLVONC» TOV amayOY®V, KATO-

EMAVD OoONTIKOV oNUATOV TOL TiBevTan o€ emeepyacio amd TG OVMOTEPES
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Mpopetomaiog D gy Aprotepog
1oBog | ' aeOnTIKOG

Pro10g

Ipocaymyd
gpediopara
O$PPOTOG KOL
vEVPOV

Amayoya
«EMAVO-
KATm»
gpediopato

Aggra
mAgvpd TOV
CONATOG

Xyfqpa 3. 3DDS oawoOntukd poviéro. To mopamdve Sdypappo amewkovitet to 3DDS
HOVTELO TNG OGONTIKNG EUTEPING KATA TNV 0010 O GLYYPOVIOHOG dlotnpeital HETOED TV
TEPLPEPIKADV OUGONTIKAOV OPYAVAV KOl TOV QAOIOIDV TEPOYDV. e £V VYLEG ATOUHO, O
GUYXPOVICUOS TOAOVTOCE®V €AEYXETOL omd Tov OdAapo kot Sotnpel g oe oxedov
TPAYHATIKO YpOvo eumelpior kKabe arcOntikng tpomikotntas. O cvyypovicopds OAmV TeV
SpaCTNPIOTATOV TOAUVIMOE®Y 68 OAO TO CMOWO. EVOOUOTMVETAL 0O Tov OdAopo yuo vo
dnpovpynoet g evomomuévn epmepioa tov eéwtepkod kdéopov. To povtédo 3DDS
mpoteivel 0Tt ot aucOntikol vmodoyelg AopPdvovv to Kvplopyo ETAVO-KOT® OTOYOYA
epebicpota omd TOV QRO HECO TOV TOAAVTOCE®V UHeUPpavikod duvapkov. O
EMOKOAOVO0G GUYYPOVIGHOG HETAED TOV oeONTIKOV VTOSOYXEMV Kot TOV AOI0D (LEG® TOV
Ooddpov) dnpovpyel emiyvmon g oebntikng Tinpogopiag otnv TAEVPE TV VTOSOYEMV
pe anotélecpa vo Vapéel N mOavOTNTA Y0 TO. EXAVEO-KAT® S£SOUEVA VOL ETNPEACOVV VEQ
TPOCUYMYH OTLLOTOL.

YVOOTIKEG Aettovpyies (Omws givat 1 Tpocoyn kat 1 pviun: Zynpa 3). [apdio mov
To omoy@yd ofpoto tifevion o eneepyocio and Tov eyKEQOAO, OV PTAVOLYV GTN
ovveldnT eumelpioc péypt ko petd v emefepyocio, oto omoio onueio
mpofdrlovtol mio® ©TOVG apyKovg olcbnTikovs vrodoyeig. Ot aeOnTKoi
VTOO0YEIG TOPAREVOLV GLYXPOVIGUEVOL HE TIC TEPIOYES TOV (QAOWOD HECH NG
SpacTNPOTNTAS TOAOVIOOEMV KUUATOV YOUUN, 1 omoio katevbivetolr omd To
dedopéva Tov BOAGIOV OTN GTPOGCT 5 TOV TVPAUOEWDDY VELPOV®Y TOV VEOPAOLOD
[46]. TTaporo mov M amaywydc ooONTIKY TANpPoopio. €ivol GUGIOAOYIKY| GTO
dropa pe CPS, n ovupetoyn tov CNS ota enefepyocpéva omaymyd ootk
epebiopato pmopel va dtotapdEet TNV Kavovikn cuyxpovia, YOO Kol VoL pEPEL TIG

OAVOUOALES TOV KOTEGTPOUUEVOL VEVPIKOD SIKTOOV GTNV Omay®yo ocOntikn pon.
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8.Yn60gon: Mnyoaviopog T KOTAGTAGNS TOL GUVOPOIOV Kol
70 povtého 3DDS

Ye aoBeveic pe CPS, ot omoilot éyovv vmoeépel amd TpavpoTIoUd oTN
votoforapikn 069, &gt mpokAndel PAAPN 6T omOVILAIKTY OTHAT, 6TOV BdAapo 1
otov eAotd. [apodia avtd, To cNpata Ond PN TPOLUATICUEVOLS TEPUPEPIKOVS
a1eOnTiKovg vodoyeic cuveyilovy va eTOPOVV 6TIS TEPLoYEG pe Kakmoelg [3] [28]
[37]. TloAAéc @opég, yperdlovtar efdopddeg, pves, akOuUn Kot xpovio yio vo
ekdniwbobv o movog Kot ot mepiepyeg awsbnoelg [4] [19]. Zvppwovodue pe ™
obyypovn Bempia 6Tl M YPovoKaOLGTEPNOT GTNV AVATTLEN TOV GUUTTOUATOV
opeiheTol 0T QVUON TNG VEVPOTAUCTIKOTNTAG TOVL gykepdAov [17] [18] [36].
Apéomg petd and TV avAanTuEn oS KAKOong ot votiofolopik) 086, o achevig
aweBdavetor cvyxvd apmdia [12]. H apmdio tpokdmtel omd v anovsio amtikdv
ONUITOV TOL OTAVOLV OTOV EYKEPAAO AOY® U1 OAOKANPOUEVNG TPOCOY®YOU
oUVOEDTG GTO KEVIPIKO VEVPIKO GUGTNLLA KoL £IVOL TAPOLLOLL LUE TIG EMOPAGELS TOV
napdyovtal and peydin do6on tomkng avacdnciog [47]. H avértuén enddvveov
oupmtOUdTOV gival TOaVAS AmOTEAESLO TG SVGTPOCAPUOCTIKNG TAACTIKOTITOG
[17]. [Tavo og avthv ™ obyypovn Bedpnomn, Tpodyovpe TV mOOVH KITIOA0YIN TOL
CPS ypnoponoidvtog to 3DDS povtédo.

H vevpomhoaotikémrto 6€ @QUGIOAOYIKA emimedo omotelel évo @@EAUO
YOPOUKTNPIOTIKO TOL eykeAiov [48], oty mepintwon opmg tov CPS 1 avdmtuén
ToV givar dvoempocsoppoctikn [17]. Yrdpyovv moikiiot TpoTEWVOUEVOL UNYOVIGHOL
TAOTIKNG  oAAayng ot omoiot Ba  pmopovcov va  odnynoovv oe  CPS,
TEPIMAUPAVOUEV®Y TNG OLOIOCTOTIKNAG TAAGTIKOTNTAG, THG OVOSIOPYAVMGNG TOV
CNS kot g ovamtuéng véov OikTvakdv ocuvdécemv. Avtol ot mlaotikol
punyovicpol UTAEKOVV OOIAKOTTEG TPOCAYWYEG AUGONTIKEG TANPOPOPIES 0O TOVG
U1 TPOVUOTICUEVOVS TEPLPEPLKOVG VTOJOYElG Kot TG BoAopikég Kot QAOIDOELS
AVTIOTOLYEG TTEPLOYES OV EYOVV VITOGTEL AVOALOKAN PMTI TPOCAY®mYO GUVIEDT, KATL
70 0m0i0 TPOKaAEl KATA KOLPOVG TOV GYNUOTIGUO £VOG EMMOVOV, SVGAELTOVLPYLKOD
dwrdov [47]. BAaPn otov Bdlopo pmopel vo odnynoel € AmOTUYNLEVN
KOTOOTOAN KOU OTOTUYNUEVO QUATPAPICUE TOV GUVEXOUEV®OV TPOCOYDYDV
ONUAT®V, &YOVTOS MG OTOTEAECHO TNV OVATTLEN JLUPOPETIKAOV oUGONTIKOV
nopewdv. Ta onpata pmopodv vo Ppovv tov dpduo tovg HEC® GAA®Y N
TPOVUATICUEVOV OOAQUIK®OY TUPVOV, 0L 0TT0i0t TPOPAAAOVY TaL CTHOTO GE GANEG
UM CLYKEKPIUEVEG TEPLOYEG, TEPIAAUPAVOUEV®DV TV TEPLOYDY TOV TPOKAAOVY
nwovo [18]. H BaAapkn PAGPN pmopel emiong va odnynoel v avodiopydvmon
aloNTIKOV  TPOTIKOTNT®Y UE OMOTEAEGUO VO KOTOY®POVVIOL Un-Emimova
epebiopata wg enitova [29]. Ady® TOV GLVTOVIGLOD GYEGOV OADV TOV eONTIK®V
dedopévov and tov Bdiapo [2], avt 1 avadopydvmon 1 avartuén SlopopETIKOV
aeOnTK@V TopeldV pmopet va 0dNyNoeL o€ d1€yEPOT, N OTOld TPOEPYETAL OO TO
GKOVOLLO TNG LOVGIKNG 1| KON KOt OTOV 1) EUTELPI TNG YOPAG CMLLOTOJOTEITAL MG
gunepio TGVOV.

H opowooctatiky miactikdétnto umopei va cvviedécet oto CPS péowm
vrepevioyvong Tov ontikav epediopdtav [17]. Adym g un orokAnpopévng

Tpocay®yov ovvdeons oto CNS 1oV OoAoKOV Kol TOV QAOIDI®V TTEPLOYDV

oV  TPOVHOTIOUEV  VOTIOB0AOKY 000, ol vevpdveg PAEmovLV  [KPT
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dpacTNPOTNTO, EXOVTIOG MG OMOTEAEGLO TNV TPOCHPLOYH TOV OLOLOGTATIKOV
emmédov Pdong wkor v Kotompdivon oe mepinmtoon vrepdiéyepong [17]. H
ovyypovia avdpeoa otov OGAao Kol ToV A0 HE U1 OAOKANPOUEVT TPOCAYWYO
obvvdeon datapdocetor katomy PAAPNS [3]. H odhayn o Bodlopuxn diéyepon
tootileTon pe TV avodlopyAvmon TeV OVIIGTOY®V TEePoy®V Tov eAotov. H
obOyypovn Bempia vrooTnpilel 6TL 0 PAOLOG «KAEWBOVEY TOV BAAAWO GE AVTAY TV
vrepdieyeppévn katdotaon [3]. Emopévag, avamticoetol vog SUGAEITOVPYIKOG

QAO1000AOUIKOG KOKAOG OTO, OGO TIKA LOVOTATIAL.

To 3DDS povtého dev épyetar o aviumapdfeon pe Tig oVyypoveg Bewmpieg
tov CPS. IMapdra ovtd, miotedovpe 0Tt 01 Bewpieg owTéC mapovoldlovy eAlelyelg
Y10, TO OAOKANPOUEVO OVTIKEILEVO TOV GLVIPOUOL. MEG® TG EVOOUATOONG TNG
péyovcag Bewpiag pe tig évvoleg tov 3DDS poviélov, @Tavovpe o€ o To
orokAnpouévn attioroyio tov CPS. To povtého pag dwugopomoleitar amd Tig
obyypoveg Bempieg KoTtd 0wTovg TOVg TPOTOVS: 1) vootpiletl Tov mpobndpyova,
SUVOLIKO GUYYPOVICUO TOAAVTAOCEMV YOO HETOED TOV TEPLPEPIKAOV VITOSOYEMV
KO TOV TEPLOYDV TOL A0V, Kot 2) glvar Katd KOplo Adyo endvm-KAT® ot eOon
TOV. AVTEG Ol TOAOVTAOGELS SLATNPOVVTUL GUVEXDGS YL VO TAPEXOVV ETLYVMOOT TOV
oxeTkdv owctntikov tpomkottov [9]. H cvyypovia {nuidvetar otig Kakdoeg
™™g voTodalapuknig 0do0 kat 0dnyel 6T SLOTPOGUPLOCTIKY TAACTIKOTITO KoL
dAlovg punyovicpobs mov €xovpe meptypayel. Kotd kaipovs, o protofolapkds
KOKAOG KAEWMVETOL € M SVOAELTOLPYIK Kotdotaon. H mpog 1o mapdv
QmOdEYOLEVT] EYKEPANOKEVTPIKY Gmoyn €ival OTL 1) TEAMKN OvTIANYT TOL TOVOUL,
opethopévov oto CPS, ovpfaivel otic avdtepeg d0UEG TOL QAOOV £TELTO OO
mpn enefepyacia. H evomompévn Oewpia g ovveidnong, wotdco,
neplapPavel o TANPES AELTOLPYIKO CGONTIKO GUOTNHO GTNV TOPOY®YN TNG
avtiinyng tg. H eykepaiokevipikn dmoyn g pong g acntikng minpogopiog
mpoteivel o apyn kot éva T€dog. Ev avtiBéoet, o dikog ag 1oyvpiopog Paciletot
o€ o KUKAKN pom), M omoia dnuiovpyet £vav EVOTOMTIKO GLYYPOVIGUO, Yo TOV

omoio miotevovpe OTL givat To BgpéAo TG cuveidnong.

H o@bdon g porg g mAnpoeopiag kabopilel ) @Oon g cLVEWNTNAG
eumeplog. H mnpogopia ot mpocoywyd povomdtie. onpotodotel TNV
VIOCLVEIONTN Kot TV aovveldntn mAnpogopic. [Tiotedovpe 6Tl Ta TPOSUYWYE
OTLLOTOL EVICYVOVTOL OO TOV OAAALLO KOl TOV PAOLO KOTOANYOVTAG GTO EVIGYVUEVO
awoOntikd epebiopata, To onoia TPoPdrlovial TG® GTNV TEPUPEPELD. OTOV KoL
EVOMUOTMOVOVTOL e T VEX aotnTikd epebiopata kot Eavaotélvovtal Towm oTo
Tpocoy®yd povormdtt. Emeldn avtdg o ocvyxpovicpdg eréyyetal and T endvem-
KAT® TPOmMKOTNTEG OMO TIC EUMAEKOUEVEG TEPOYES TOL GAOW0D, M ooONTIKN
TANPOPOPIa TOV TAPAYETOL OO TOV EYKEPAAO TPOEPYETOL OO TNV TPOLTAPYOLGOL
nTpocopoimon and Tov eEmtepkd kocpo. ITigtedovpe 6TL etvar awtd oV eyeipel T
ocvveldnt eumepio [43]. Kabdg n avtidpacn otov moOVo evioybeTon Katd TN
dvompocappootikny avdppwon tov CNS oe acbBeveic pe CPS, avtd to emimova
epeBicLOTO  UETAPEPOVTIOL TIC® O©TOVG OYETIKOVG oAyolmodoyels otn un
TPOVUATICUEVT] TEPLPEPELD LECH TOV OTAYOYOV povomatidv (Zynuoa 4). O
GULYYPOVIGHOG TOAUVTIDCE®Y TOV TEPIPEPIKMDY VITOOOYEMV LE TIG TEPLOYEG TOL
(QAO100 EVOMUATAOVETAL GTOV TPOKABOPIGHEVO YDPO amd Tov BAAapo Kot HEG® TG

dvoiertovpyiog oty ootk 086, To QULOOAOYWKE un eminovo epebicparta
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peyodomotobvtal Kot €tol Provovion ¢ emimovo epebicpoata. H emdvm-kdto
Kuplapyia g aoOntikng porg odnyet Ta KEvipa TOVOL OTMG TOV VNOLOTIKO PAOLD
(ta. omoia €yovv yiver vmepevaicOnto otov mOVo) va mpofdAlovv avtd TO
epedicpoTo mOVOL GTOVG TEPLPEPIKOVS VILOJOYELG GE évav cuveyds dtatnpodevo
KOKAO, dNLOVPYDVTAG Lo ETIOPACT) GOV YLOVOUTOAC TOV GYNUATILOUEVOL TOVOL.
H artioroyia tov 3DDS povtéhov pmopei va 0dnynoet oe kavotdpeg Bepameieg, ot
omoieg Ba eumodicovv avtd ta peyebopéva emdvo-kate epebicpata amd ™

dpovpyio awTod TOL EMITOVOL KOKAOL.

IpopeTomaiog

hoPog
Pos oonTiKég

PAo16g

Ipocaymyoi
molpoi
déppoTog Kan
VEVPOVOV

Anayoyoi
«EMAVO-
KOTO»
maluoi
KIE
(mévog

GTOV ON0)

Ae€La

ThEVPE TOV

CAONUTOG

Xyfpa 4. To povtédo 3DDS tov CPS. To mapamdve didypappo aneikovilel v euneipio
TOV KEVIPIKOD MOVOV. Xg 0obevelg Le KeVTpkd TOVO, TO TPMTELOV CUCTNUO TOV EXAVO-
KGT® gpedopudtmv eréyyxel v aweOntikn pon 1 omoio 0dNyei o6& SVCAELTOVPYIKE EAOLDAIT
SiKTva Kot EmaKOAOVOEG SLOPOPOTOMUEVEG TTANPOPOPIEG KOTG TV amaywyd mpoPorr). e
oVTO TO HOVTEAD, 1) VIIGOG KOl 0 oloOnTikdg eAOLOG glvat VIEPIPAGTIKG KOTO TNV TOPOVGI0
PLoLOAOYIK®OV gpediopdtmv, mOBavHc AdyY® TG SVGTPOCAPUOGTIKNG TAACTIKOTNTOS KAUM
™G AVATTLENG SLUPOPETIKAOV VEVPIKAV ovomatidV (deite To Keipevo yo Aemtopépeteg). To
povtého 3DDS vrootpilet 0Tt 1 Svciertovpyio ot vaTodorapky 066 o TpofaAiidTav
micw otovg ochnTikovg vmodoyeic amd to onueio Omov o mpoépyoviav Ta AP)LKE
npocaywyd acntikd epebiopata. O emakdrLovbog cuyypovicpds HeTad TV VTOJOYEDY
Kot Tov A0V Ba gEleyydTaV 0O TG EMAVED —KATO omay®YES oetnTucég mAnpogopies. Xt0
oynua, o acBevig pe CPS eppavileton pe kdkmon otov VPI mupriva tov Baidpov (pa
ocuvnOwopévn artic Tov CPS). Me v ndpodo tov ¥pdvov, ouTd £XEl WG ATOTEAECHA M
VN60G Kot 0 GAOLOG Vo AAUPAVOUV eViGYLUEVT TANpoPopia amd Tov vrepdieyepuévo OdAapo
6€ 0vTOmOO00T TOV PUGIOAOYIKAOV OTTIKGOV EPEOIoUATMV.
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9.Xvunepdopora

[dwaitepn vrootpiEn mpog to dvvapkd 3DDS poviédo €xet 00l Aoym g
EPUPLOYNG TOV GtV vIdpyovca Yvdon Yo to CPS. Ze avtd To sVuvdpopo, o Tdvog
Kot o1 Tepiepyeg aotnoelg ekdnimvovton Emetta and PAAPN GTO KEVIPIKO VELPIKO
ovotnua. Exovpe epguvioet Ty cvvnBéotepn artic Tov KeVIPKo TOVOL, TOL ivol
ot kakdoelg ot votoborapikn 086. To 3DDS povtédo mpoteivet 6TL 1 U OTTIKY
awoOntkn minpoeopion dwafipaletar otov OBdhapo, emefepydletoan omd T
eAlotoBodopikn omicBio avAdpacT Kol EVOOUATOVETAL GTOV  TPLGOIGTATO
npokafopiopévo xdpo amd Tov BdAapo. AVt 1 EVOOUATOGCT TPAYLOTOTOLEITOL
HEC® TPOVTAPYOVOWOV TOAOVIMCEWDV LE TO OpPyIKO alsOnTiplo dpyavo, ol omoieg
eAéyyovtal amd TG EMAVO-KAT® 7TpoPforés. O  copoatoactntikdg @Aoldg
ovyypovifetar pe TNV avtiotoyn 7mEPOYN TOL LEOdOYEM Omd OVTEG TIG
TOAOVTMGELS, KOl OVGLOOTIKG @EPeEL TN QAODON mTANpoeopio. oTov aistntTikd
vrodoyéa. YO T0 QG OVTNG TNG £vvolwg, £XOVLE TPOTEIVEL L0 KOVOTOLO
a1TIOA0YI0L TOV GLUVIPALLOV TOL KEVIPLKOL TOVOUL, 1| omoia Paciletat otn chyypovn
gwonynon 6t n PAAPN o votoboiapky 086 SloTapdcscel T cuyypovia TV
awontkdv  elooBolopikdv  Todovidoeny  Adyo g (Hepkng)  Hn
OAOKANPOUEVIG TPOCAYMYIKNG CVVOESNS OTO KEVIPIKO VELPIKO GUOTNUO TOV
Boddpov kavh tov copatooicOntikod eAowv. Avti n PAAPN kaTtd Kopodg
akoAovfeitor amd opketd, mbovd moapoSuppéva  @awvopeve Omoc: 1) 1
SVOTPOGUPLOOTIKY] OUOIOGTOTIKY] TAOCTIKOTNTO, 2) 1 avATTLEN OLOPOPETIKOV
TOPEIDV YOP® OO TO KOTECTPOUUEVA HOVOmATi Kot 3) 1 dnupiovpyia véwv
OLVOECEMV GE [N KOTOAANAEG TTEPLOYES TOL PAOL0V, TEPIAAUPAVOUEV®Y OLTAOV TOV
TPOKOAOVY TOVO. AVTd T vEa povomdtio Kaun o vaepevaictntog 0ahapog/erotdg
EMTPEMOVY GTO ATOUO Vo EAVamOKTNGEL pia aicOnon TG TEPIOYNG TOL CAOUATOC LE
™MV apykn oamokoppuévn ovvdeon. Ilapdha avtd, avtd ocvvibog &xel ©g
amotéAecpo T0 Gtopo va Piovel vrepPoiikd mOVo kot mepiepyeg owcOnoels, ot

OTO1EG «KAEWOMVOVTOL) OO TOV AVOILOPYUVMOUEVO PAOIO00AAUIKO KOKAO.

Evyapiotieg

O1 ovyypageig Oa M0erav va gvyopioticovy v vroyneo diddktwop Nicole T.
Stringham yia T Bor0g1a TG 6T GLYYPAEN KL TV ETUELELD TOV YELPOYPAPOU.
Xpnpuoatoddtnon

OM 1 ypnuotoddton mpoceépnke amd to  DrhavBpomkd  Topuvpa
latpopappaxevtikng [epiBoiymg.
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B’ Mépog
1. MeBoooroyia dekmePaimONS TS HETAPPUOS

[Ipotod Eekiviioovpe TN HETAPPACT] TOV ETCTNUOVIK®OV ApBpwv, Bewpolpe
amopaitnT) TNV Katoypopr S ueboddov pe TV Omold EPYUCSTAKOUE Yo TNV
TOPAYOYN TOL UETAPPOCTIKOL €MTEAECUATOS. Onwg avaeépdnke Kol Topoumave,
TPOKELTOL Y10l TH UETAPPOOT 2 EMOTNUOVIKOV ApOp®V, ToL omoio avTAovV TN Bepatikn
TOVG amd To MESIOL TG VELPOAOYING, TG PLGLOAOYING Kot TNG dyvwotikng. To 1°
EMOTNUOVIKO  GpBpo  avadder v vmopén tov  Tpiodidotatov  Movtélov
[Tpokabopiopévovr Xmpov Xvvednoemg (3DDS) vmootnpilovrag kol mpoteivovtag
pOcheTeC EVVOLOLOYIKEG EEAIEELG GTOV JEMOTNUOVIKO KAADO TNG VELPOGONTIKNG.
To 2°, xotd oepd, emotTuoviKO dpBpo avaeépetor oto XHvopopuo Tov Kevrpukov
[T6vov (CPS), mapéyovtag dayvmotikég nebddovg, ol omoieg mpoépyovtal amd TV
a&lomoinon tov poviéhov 3DDS. Ev katakAeidt, o poviého 3DDS amoteAet to kOpLo
Oépa TV 2 cLVAPOV EMGTNUOVIKOV 0pHpmV, aVOTTUGGOVTOS TO Omd OLPOPETIKN
K&Oe popd TPOOTTIKT).

Kot ta 2 mpog petdppaon Kelpeva avijkouy 6Tov EDPUTEPO TOUEN TNG TEXVIKNG
petdppaonc, koo Ppibovv amd €101Kobg dpovg Kot Evvoleg ot omoieg dev eivan
OKOUT TTPOGITEG GTO EAANVIKO EMGTNUOVIKO KOWO. 1ol T0 A0Y0 avTO, TPOKEUEVOL VL
onpovpynoovpe  €vo  ApTo, TOCO ONUAGIOAOYIKA, OGO Kol  HOPPOAOYIKA,
HETAQPOCLO, EEKIVICAUE TNV EPELVA LG UE TNV OVEVPECT TAPAAANAW®V KEWUEVOV
elte oto Jwdiktvo &ite oe Piploypagion VELPOETIGTAUNG YOO TNV  KOADTEPT
KOTOVON O™ TOV KEWWEVOL-TINYN. XVYKPIvovTog Kot avTutapoAALovTog To KELEVO oG
LE ONUOGIEVGELS GAAMY EPEVVITMV, TTLYLOKES KOl OUTAMUATIKES EPYUGIES AVOPOPIKA
pe N ovveidnon kot v aoHNTIKOTNTO KOBMG KOl TOPOVGLAGELS AKOINUOTKOV TOGO
OTO QYYAIKA, OGO KOl GTA EAANVIK(, UTOPECALE VO KOTAVOT|COVE TO Ogpatikd kEVTpo
€PEVVOG KOl LEAETNG TOV TPOTOTUTOV. MEC® NG YPNONG TOAPAAANA®V KEIUEVOV GTA
EAMMVIKE, JOMIGTOCAUE OTL TO OVTIKEILEVO HEAETNG TOV KEWEVOV aeetnplag Ogv
etvat 5100€00UEVO GTNV EAMNVIKY] ETICTNHOVIKT KOWVOTNTA, Y10, OUTO KoL 1) EPELVOL LLOG
TEPLOPIOTNKE OGOV aPOPd TNV aAvEHPEST) 1IGOOVHVALMOY OP®V KOl EVVOLDV.

A@o¥ peretnoope EE0VLYLOTIKA TO KEILEVO, TPOYWPTCOUE GTNV VIOYPALLUIOT
TOV  €WVIKOV OpOV, TOLG ONMOIOVG OMOJEATIOCHUE GE EVPETHPO YL TNV
OTOTEAECUATIKOTEPT] OPYAVMOON KOl €VPECT] TOVG. To egupetiplo OpwvV, TO 0MOoio

Bpioketon g mivokag 6To TOPAPTNHO, ATOTEAEITOL OO TOV TPOTOTLITO OPO Kol TNV
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anddoon M TG amoddcelg tov. Kamov €d® va onueidoovpe 0Tl apkeTol TPMOTOTLTTOL
Opot 0ev £yovv €dpalwOel aKOUN otV EAANVIKY] YADGGO, KOONDC OV avTIGTOX0VV GE
épeuvec oL Eyouvv mpaypatonombel and to eEAANVikd kowvd. Emiong, moidol 'EAAnveg
EPELVNTEG YPNOLOTOIOVV OKOUN TNV OYYAIKT] YADGGO Yo TN ONUOGigvon TV
EMIGTNUOVIKOV TOVG ApBpwV, KATL TO 0010 dLGYEPAIVEL TO £PYO TOV HETOPPOCTY], EVED
0 1d10¢ kaAeitan va yivel YA®GOOTAAOTNG UETAPEPOVTAS TO VOO Kol GEROUEVOG
TAVTOTE TIC YPOULOTIKO-CUVTOKTIKEG VOPUEG TNG YAMGGOG-0TOY0G, ONAadn Ng
UNTPIKNG TOL YADGOCIS.

‘Emetta, avoldoope 10 Keipevo ¢ mpog to €i00g TOL, T 1doiTEPQ
ECOKEEVIKA KOl EEMKEUEVIKG YOPOKTNPIOTIKA TOV Kol OMCAUE TPOGOYN GTNV
EKTEAEDT] TNG UETAPPACTIKNG EVTOANG. 'Eva €1d1kd keipevo dev yapaxktnpiletal amid
Kol HOVO omd TNV 101K 0poroyia, oAAd avtd moapovcidlel Wiaitepn ocvvtadn Kot
epaceoroyia, evd cvvamaptiletor 1660 amd TO 1010 Keipgvo, 660 Kot omd T
oyxedlayphppata, TG ewoveg Ko Tig AeCiviec mov Tig axolovBovv. Ta poviéia
KEWEVIKNG availvong tng Katarina Reifl kot xot’ eméktoon tng Christiane Nord
amotélecav TN Pdor, Tave oty omoio KIvNONKOUE Yo VO KOTOVOGOVUE TO TTPOG
petdppaon Kelevo Kol vo EEKIVICOVLUE TN UETOQPACTIKY Stadkacio €xovtag
amocapnvicetl ta {nTodeva Kot To SEOOUEVE TS TAPOVGOS EPYOUTTOG.

‘Exovtag olokAnpadcel v Tpoepyacic, TPOYWPNOOUUE OTN UETAPPOACT TOV
TPOTOTLTOV KEWEVOV avd moapdypago. Katd tn petdepocn Ttov KEWEVOV-TNYN
EVTOTIGOLE TO LETAPPOUCTIKG TPOPANLOTO, TO OTOI0 KOl KATYOPLOTOM|GALE Y10 TV
EVKOAOTEPT TPooEyylon Kot emilvon tovg. Téhog, petd v oAokANpwoN NG
LETAPPOONG TOGO TOV 1010V TOV KEWWEVOL, OGO Kol TOV oynuatwv, etnAbape o
GUVOAIKY] EMUEAELD TOV KEWUEVOV-OTOYOG LUE OPIGUEVES, OLOKPITES AAAAYES KOOMS Kot
ot popponoinon tov tedkov lay-out, £Tol ®oTe aVTO Vo TPOCAPHOGTEL KOTAAAN
oOUPOVO e TO TPAOTOTVLTO. DVOIKA, OV TOPUAELYOUE VO GYOAACOVIE EKTEVADS TO
HETOQPOCTIKA TpoPAnuata, PBaciopévol mhviote ot Pipiloypagio, kabdc kol va

AVOADGOLE TIG OL0POPETIKES BempnTikég neBOdovg oL aKoAovOnCaLLE.

2. Keapevikn avaivon Tov apotétotoy dpdpov
2.1.To épyo g Katarina Reill kot 1) Osowpio Tov okomov

Ao 10 1970 wou émerta, 10 MESl0 NG KEWEVOYAMOGOAOYIOG OMUEI®OE

oNUoVTIKY TPoodo pe to Epyo ¢ Katarina Reill, to omoio facictnke otnv évvola g

41



eodvvopiog, kabmg 1 1010 VITOSTHPIEE OTL TO EMIMEO GTO OTOT0 TPEMEL VOL GUVTEAELTOL
N toodvvapio givar to 1610 To Keipevo, kol oyt n AEEN N n epdon (Reil3, 1976: 113
otov Munday, 2004: 124). Ou letovpyikéc Oewpieg tng peTAQpOONG Kot Kot
enéktoon M Osopia g Reil mpoétpeyov TOAAOVG  HETOPPAGEOAIYOVS KoL
YA®WGGOAOYOVG VO aGYOAND0OV TPOTOPYIKOG HE TO KEIUEVO G TO TPWOTOYEVEG
oVuvheTo YAWGOIKO onueio, Kot ¢ €K TovTOL, TN Pacikn Hovddo eEETaomg o1
petdoppaon. Idwaitepn éppacn 500nke 61N O1GKPION TOV KEWEVIKOV €MV, Kabig
VTG OIETMOVTOL OO GUYKEKPLUEVOVS KELUEVIKODS ONUATOOOTEG KOl ECEIOIKEDUEVES
ovufdoels kelevomoinong wov empémovy tov dwoywpiouo tovg (Lewandowski, 1990:
760). H ReiB, divovtag éupoon otn ovotnpotomoinon g o&loAoynong tov
LETOPPAGE®V, YPNCUYLOTOINGE TOV SYOPIGHO TOV KEWEVOV TOL €lxe NON mpotabel
a6 tov Blhler og mpog t1g 3 dwotdoelc g YADOGoS, £161 ®oTe Vo EXEADEL otV
KOTNYOPLOmoinon eV KeWEvmv og mpog to €idoc tovg. H Reil mpaypotomoince
avtdv ToV drywpiopd o 3, Aomdv, Katnyopies, GTo EKOPACTIKE, TO AELTOVPYIKH Kot
T0 TANPOPOPLOKA Keipeva, eved o Karl Bihler copnAfpwoe pe to povtého «Organon»,
O0tl 10 YAwooiké onueio Eyel 3 emikovaviokss Aeitovpyieg: 1) Tnv exppaotikn
Jerrovpyia, 2) Tnv kinukn lerrovpyia, 3) Tnv minpopopiokn Asitovpyio. Avtictoya,
KOTOANYEL GTOV OPIGUO TOV KEWEVQV, LE ELQAON @) atn uopey, B) oty exikinon, y)
oto mepigyouevo (Buhler, 1978: 24). Mg Bdon 11¢ moapamdveo tagivounocels,
TG TAOVOLLE OTL TOL TPOG HETAPPAOT KEIPEVA aviiKovy 6Ty Tedevtaia Katnyopia,
kaBdg BpiBovv amd mAnpoPopKdHTNTA LLE GKOMO VO EVIUEPMGOVY TO E€OKO KoL Un
€WIKO KOowd vy TG evvolohoyikés eEeAitelg tov Tprodidotatov Moviélov
[TpoxaBopiopévovr Xwpov Zvveldnoews KaOdg Kot T1 O0yvOoTIK outloloyior Tov
Xuvopopov tov Kevrpikov Iovov.

O Aoyoc yw tov omoio taSivopuncope to 6000évta keipevo oto €idog TV
TANPOPOPLOKADV KEWEVOV EYKELITOL GTA AELTOVPYIKA XOPAKTNPIGTIKA TOV 0DV KOOGS
K0l TOVG OEGUOVG TOVS LE TIG HETAPPACTIKEG HeBOOOVE ToV TPEMEL Vo akoAovOnBovv.
Ta yopokmploTIKa 0VTd, 1 GAMOS KpLTnpla, pe Pdon Ta oroio Katnyoplomoteital Eva
ketipevo gtvar 1) H Aeitovpyia s yAwooag, 2) H diaotaon e yiwaooas, 3) H eatioon
Tov Keyevon, 4) H Jeitovpyio tov keiuévov-otoyog, ko 5) H uetoppaotikn uédooog
(ReiB, 1971 otov Munday, 2002: 125). Katd 10 mAnpogoplakd €id0g TV TopOvImV
KEWEVOV, aVTIOTOIY®G, N Attovpyia TG YADGGOS OPeilel va ivar TANpoQoplok,
KaOdG avT avamaplotd yeyovota Kot dedopéva, 1 d1dotacn TS YAMGGOS va givat

Aoy (€xovtag €EGAAOL EMGTNUOVIKA Kelpeva, N ddotaon tng YA®ooag ogv Oa

42



Umopovce va givorl kATl GALO TEPOL 0O AOYIKY]), 1| €0TINGCT TOL KEWEVOL va PpiokeTon
070 TEPIEXOUEVO TOV, TO KEIUEVO-OTOYOG VO, LETAOIOEL TO VONUATIKO TEPLEYOUEVO TOV
KEWEVOL-TNYN Kol TEAOG O HETOQPOCTNG Vo givar oe Béom va mapdyel amho,
EMKOWVMVIOKO AGY0 KaBmG Kot va Tpochétet eneEnynoelg 0mov ypileton amapaitnto.
O Adyoc vy tov omoio emnABope TNV KOTNYOPLOTOINGON TOV KEWEVOV
e€nyettol amd TNV EMAOYN] TOV HETOPPUCTIKOV HEOGO®V 7OV GLUVASOLV HE TO
eKA0TOTE Keeviko €idoc. Ev oliyolg, ta Keipeva-otodyoc, Oviag EmGTHOVIKA apdpa,
0QEIAOVY VO JTNPOLY TNV TANPOPOPLOKT AEITOLPYIN TOV KEWEVOV-TNYN KOl Vo
HETOOI00VY TO ONUACIOAOYIKO TEPLEXOUEVO UE EMEENYNOELS Kol Y®Pic TAEOVAGUOVG.
Boaowopévol og evéoylmooikd kot eE@YAMGGIKE KPP, UITOPECAIE VO KPIvOuLE TO
KEIPUEVO-0TOYOC OC TPOG TNV EMAPKELNL TOV, VO Kot  akoAlovbio emkevtpobnkape
0ToVG Pactkovg kavoves TG AsTovpyikng Bewpiag Kot Tng €101kOTEPNS Bewpiag Tov
okonov, 6mmwg avtol mpotddnkav and v Reill ko Tov Vermeer. Zoupova pe Tovg
npoavapepBiviec, ot Kavoveg ovtol dmovian ¢ €éng: 1) Eva uetdppaoua
kabopiletar amd tov oromo tov, 2) Evo keluevo-atoyog mopéyel minpopopies e Ui
KOVATOUPA-0TOYOS KOl  UIO. PAWOOO-OTOYOS, €V 0l TANPOPOPIES TOD TOPEYEL
TPOEPYOVTaL OTTO ULa KOVATOVpO-TINYN Kot uio yiwooo-mnyn, 3) Eva keiuevo-atdyog oev
wapéyel TAnpopopics ue avootpéyiuo tpomo, 4) Evo keiuevo-atoyog mpémel va givai
E0WTEPIKG oVVEKTIKO Kol 5) Eva keluevo-o10yos mpémel va €ivol OGUVEKTIKO UE TO
keiuevo-nyn (Reild xor Vermeer, 1984: 119 otov Munday, 2002: 133). Mg Bdon touvg
TOPOTAV® KAVOVES OAAL Kol TIG EMITPOCHETES 0ONYIEC TOV KAVOVOV GUVEKTIKOTNTOG
KOl TGTOTNTOG 7OV GLVLPAIVOVTIOL LLE TOUG Kavoveg 4 kou S, TPOY®PTNCAUE G
LETOQPOCTIKT Ol0OIKAGI0 TAPAYOVTOG EVOL UETAPPOCTIKO EMTEAEGUO TO omoio Oa
mpel 11 Tpoavapepfeiceg cvviot®oes. Ocov apopd Tovg 2 TEAELTOIOVG KOVOVES, Ol
omofol pe TN OEPE  TOVG OVAPEPOVTOL OTNV  EVOOKEWEVIKOTNTO KO TN
OLOKEWEVIKOTNTA, TPOCSTAONGAE Vo Tapdyovpe €vo LETAPpAGUa To omoio Ba etvon
e€loov Katavon oo omd Toug OEKTEC AAUPAVOVTAG LITOYT TAVTOTE TO KOTAGTACIOKO
TEPPAAALOV KO TIC YVAOGEIS TOL EAANVIKOD 0OVOYVOOTIKOD Kooy, Kobmg Kot va
JlTNPNCOVUE U0 ECOTEPIKY] GUVEKTIKOTNTO OVAUEGO OTO KEIPEVO-TNYN KOl TO
KelEVO-0tdHY0G, Ywpig avtd va onuaiver 6Tt 10 TEAELTaio dev pmopel vo. otabel
avToHo10 EMAELYEL TOL TTPMOTOV. Me GAAa A0V, oKOTOG Hag Eivol voo dMGOVUE GTNV
EAMMNVIKN EMGTNUOVIKY] KOWVOTNTO £Va ETCTNUOVIKO Kelpevo, 1o omoio Ba Asttovpyel

KUPlg MG awhevTIKO Kelevo kot Oyl oG petdepacpa. EEGAAov, 0nmg Tovilel Kot o
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Vermeer, n pbon o0 KEWEVOD-0TOYOS TPOTOLOPILETOL TPOTIOTOS ATO TOV GKOTO 1] THV
evroln (Vermeer, 1989/2000: 230).

e avdAoyo mvedpa, Kivohvtal ol YAwocoAdyol Mratcodld Ko XeAdd-Maln,
ot onoieg vrooPilovy TaPEUPEPELG SUTVTAGELG TEPT KEWWEVOD KOl LETAPPOUCTIKNG
depyaociag. Avtég eivar: 1) Kabe keiuevo amotelel Evo. GOYKEKPIUEVO ETIKOIVOVIOKO
okoro, 2) O kdbe eTIKOIVWVIOKOS OKOTOG OIETEL TIG EMIAOYES TOD TUVIGKTH WG TPOS TO
ONUaoI0A0YIKO TEdIo Kol TO €0POS TV AeCIAOVIKAOV HOVAOWY TOV KEWEVOD, TN
HOPPOLOYIKI] KOI GUVTIOKTIKH O10pOpmwan Tov KEWEVOD GT0 ETITENO WIKPOOOUNS TOD,
KaOw¢ Kol TH GOYKEKPIUEVH UOPPT QDTOD OE ETITENO UaKpoooungs, 3) O TpOmTos eKpopag
TOV €V AOY®W ETIKOIVOVIOKOD OKOTOD ECOPTATAL OO TIC CUYKEKPIUEVES ENIKOIVOVIOKES
ovvOnKeg eviog twv omoliwv loufaver ywpo 1 oedouévn yiwaooikn mpaln, 4) Ta
avatépo. ororyeio kaBopilovy Kail TavTtoxpova. GOVOETOVY TIC DPOAOYVIKES ETIAOYES TOV
keévov (Mmatoad kot ZeAha-Maln, 1997: 217).

‘Eyxovtag pelemost tig mapomdve Oewpiec, katavoovpe 1n onuocio g
OepNTIKNG TPOCEYYIONG KOl TOL  OVOAVTIKOD GYESWGHOV 1TNG HETOPPUCTIKNG
dradkaciog, £T61 MoTe va 80000V 01 GOOTEC KOTELBUVTINPLES Y10, £V LETAPPACHLO TO
omoio teAel Tov Aettovpyikd okomd tov. To petdppacpa pog Ppiocketon TpOTIcTOS 6E
OCLVEKTIKOTNTA LE TO KEIPEVO-TNYT, KaBmg omoladnmote AdB0G TANPOPOpia HAAOUDVEL
TNV LIOCTACN TNG £PELVAG, 1 omoia TANpoopio pmopel vor 600el axdOUN Kot pe puo
AavBaopévn amddoon €vog Opov. o ovtdov tov Adyo, KOAOVUOOTE Vo EIHOCTE
Wuitepa TPOGEKTIKOL OGOV QPOPE TNV OAIKT 1 LEPIKT] 1GOOVVALIN TV EWOIKOV Op®V,
KATOMV GLUVEVVONGNG TAVTOTE LE €101KOVG aT®V TV mediov. H emkowvovia pog pe
eorttpleg ™G lotpung vampée KatoAvTikn, €pOcov emaAnBevav TG EMAOYEC
anddoons €vOg Opov, KATL TO OMOi0, OLOTLYMC Y. TO GLYKEKPIUEVO OEpa, Oev

umopovce Kavéva Aeguko kot kopio faon 0e00UEVOV VO, TPOYLOTOTOMGEL.

2.2. H petogpactiki] evtoin kKot to poviédo «Text Analysis in Translation»

Ymv evomrto ovt Oo oaoyoAnbodue pe to povtého Text Analysis in
Translation, to omoio éyel mpotabei amd v Christiane Nord to 1989, xabhc Oa
avaeepBodpe eOIKOTEPO GTN oNUACio TG LETAPPACTIKNG evtoAnc. Ev avtiBéoet pe
v ReiB, n Nord &&etalel o mpog petdppacn keipevo oe eminedo TPOTAONS, EVD
Swywpilel To PETAPPACTIKO TPOTOV € 2 peydres katnyopieg: 1) Tty TeKUNpuUOTIKA

petaepoon kot 2) Xtnv epyoretokn petdepaon. Ilpdxerton yio éva cvyypovo,
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O1e€0dKO HOVTEAD OVAALGTG TOV KEWWEVOL-TINYY], TO OTOI0 OTNV TAPOVCH EPYACia,
ouvéBaile otn petagpacTikn mpoepyasia. [Tapdro mov mpofnkape otnv avotépa
avédivon, n péBodog m omoio. akoAovONONKE Yo TN UETAPPOACN TOV OKOV HOG
EMOTNHOVIKOV apBpwv, Paciletoar mpwtictwg ot OBewpio Tov okomov. Katd tov
OYOMOCUO TMV  UETOPPUCTIKOV TpoPfAnudatwv, 0o 060000V  yopokTnploTIKA
TOPUdELYLOLTO, TO OTTOT0L LOPTLPOVV TNV EMAOYN OVTNG TS HeBHOOV.

Qo1660, a&ilel va ava@épovpe OTL TO PETAPPACHO LOG AmTOTEAEL TPOIOV TNg
epyorelaxkng petdopaonc. Me ddha Adya, n epyorelakn HeTaepaoct opiletal o¢ to
aVeCOPTNTO EPYOAEIO UETGOOONS TOV UNVOUATOS UE ULG VEOQ. ETIKOIVWVIOKY OPOOCH GTHV
KODATOUPA-OTOYOG KOl ATOCKOTEL VO, EKTANPIOTEL TOV EXIKOIVOVIOKO THS OKOTO YWPIS
0 O0EKTNG VO GOVELONTOTOIEL 0TI O10alel 1] aKODEL EVO, KEWUEVO, TOV UE OLOPOPETIKN
LOPQN, Elxe yPNOLULOTOINOEL TPONYOVUEVS OE OLAPOPETIKY ETIKOIVWVIOKY KOTOOTOOH
(Nord, 1991: 73 otov Munday, 2002: 137). Ta texvikng @OUGEMG KEIUEVO OVIKOVV
TPOTIGCTOG G€ ATV TV Katnyopia kabdg Kot 6Tig 2 HopeES Tovg, it ®¢ Keipeva
agetnpiog eite mg Kelpeva-otdyog, dtaTnpovy avtn T Asttovpyio Tovg. [Tavm og avt
™ Swtdmwon, Pacicape Kot T Sk Hog LETAPPOOT.

To mpotewvopevo amd v Nord poviédo keyeviknc aviivong tepropfavet 3
Baokég draotdoets. Avtég stvar: 1) H anuacio e petoppaotikng evioins, 2) O polog
me ovaivang tov keyévov-mnyy, 3) H Jettovpyikn iepopyio TtV UETOPPOCTIKOV
rpofinudzewv (Nord, 1997: 59 otov Munday, 2002: 138). Xoueova upe 1
LETAPPOOTIKN] EVIOAN, O pHeTAPPOCTNG Ppioketor oe B€omn va ovykpiver
QLOOYVOUID TOV KEWEVOL-TNYN HE OVTAV TOL KEWEVOV-GTOXOS KOOMG Kol vo
EVTOTIGEL TOL OLGUEVN] Y®PLQ, GTO OTTOT0 AMOKAIVEL TO LETAPPUGLO OO TO TPMOTOTLTO.
[Tpoxeyévov va emteAecOel 1 HETAPPACTIKY) EVTOAT], O UETOPPOACTNG EEKIVAEL val
avaADEL TO KEILEVO ®©C TPOG TIG EMOIOKOUEVES AELTOVPYIES, TOV TOUTO KOl TOVG
0éKteg, Tov Ypdvo kol TV Tomobecio, TO HECO KOL TO KIVITPO GLYYPAONS TOL
KEWEVOL. ZTn OIKN HOG TEPIMTOON, N AETOvpYio TOV KEWEVOV elval AKpwg
TANPOPOPLOKT), KAODG TPOKELTAL Y10 EMGTNHOVIKO paper, to omoio Ba ypnoipomom el
YL TNV TPoaymY Tov mediov ¢ vevpoemotung. Kat’ akoiovbio, o moundg tov
KeWEVOV givar ol epevvntés kot ovyypapeic Ravinder Jerath, Connor Beveridge kot
Michael Jensen, evd ot 0ékteg amotelobvion mOOVAOC Omd EPELVNTEG KO
TAVETIGTNUIOKOVS. O ¥pOVOG GuYYPaPnS Tov KEWEVOL opileTtan ¢ 0 Mdatog tov 2018,
evad n tomobecia evromiletar oto Ilavemomiuio g Aovykovota, ot Hvopéveg

[MoAteieg Apepiknc. Téhog, To péco opiletar ®g To emotnuovikd Teplodikd Scientific
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Research Publishing, evé 1o kivntpo HETAPPAGNC TOL EYKELTOL OTNV ETIAOYN LOC VO
LETOPPAGOVLLE £VOL TEXVIKNG PVCEWMS KEILEVO Y10 SUTAOUOTIKTY £PYACi, TOL OTOi0V TO
TEPLEYOUEVO dEV EYEL YVOGTOTOMOEL GTOV EAMANVOP®VO YDPO.

To povtélo Text Analysis in Translation AapBaver vToyn TOL TO ETOVCIOIN
EVOOYAMOGOIKA KpLTNpla, To. 0TToio GVVOETOVY Eva KEIPEVO. AVTA KATNYOPLOTO0VVTOL
OTO U1 AEKTIKA OTOUYELN, OTA AEKTIKA GTOLXEl0 Ko 0TI TpoimoBEcels. Apyikd, To un
AekTikd otoryeia, Onwg mpoavapépOnke, opiloviar ¢ ewovoypapnoets, Aelavteg,
dwypappoato k.o To 1° emomnuovikd keipevo dwabétel 3 ekdveg axolovBovpeveg
and T1g Aeldvtec Toug, evd to 2° keipevo dabétetl 4 swoveg pe AeCavteg avtioTorya.
[Topdro mov €K TPOTNG OYEMG N LETAPPACT] TOV EWKOVAOV Ba amotelovoe Lo €OKOAN
VOO, TEMKG OVOKOAEVTIKOUE APKETH MGTE VO KPATHCOVUE OLTOVGLO TIV EIKOVA
®¢ TPOoG T0 PEYEHOC Kot T YPDOUOTO TNG, CAAL KOL VO SIOTNPGOVUE TV EKTOCT) TOV
Aelavtov. Edikdtepa oto 2° keipevo, ta ypdpoto Tov eikévev dgv gival akpiBog ot
pe to mpotdtuma, eved ot Aeldvteg amd poOveg TOv givar peyaALTEPEG AOY® TNG
HOKPOGKEANG PUONG TV EAMANVIKAV EVOVTL TOV OYYAIKOV.

[Ipoywpdvtag oV avAALoN TOV AEKTIKOV GTOXEI®V, TOPATNPNCUUE TWG
TPOEKLYOV UETAPPOCTIKG TTpoPfAnuota o€ emimedo Ae&iAoyiov, TPOTOCIOKNG OOUNG
Kot vreptepaylok®v otoryeimv. Ocov apopd tov 1° mapdyovta, eviomicaps apkeTong
OpPOLG, 01 OO0l PEYPL GTIYUNG TOPEUEVOV AUETAPPOCTOL 6TV EAANVIKY|. 'Evag omd
avtohe NTav Kot o idtog o tithog tov 1% kewwévov (3D Default Space Model of
Consciousness), o omoiog dev €xel mayiwbel otnv ednvikny Aoyw ovomap&iog g
VWOlG TOL Kol Un ypnong tov oe gpeuvnTikég peBddovg. Ocov apopd v
TPOTAGLOKT OOUT, TAPATNPOVUE TG Ol GLYYPAPES aKOAOVOOVLV TO E€JpALOUEVO
potifo eyypapng emotnuoviK®V apdpwv, cOUPove pe owtd mov opiletar amd To
emotnpovikd meplodkd  Scientific Research Publishing. Téhog, to v@og TtV
oLyYpaPéV TEPLOPICETOL OTNV KUPLOAEKTIKY] ONUACIKL Kol ypNon TG YADGGOC,
®WGTOCO 0V EALEITAV Ol PNTOPIKES EPMTICELS KOl O1 IOIWTICHOT O€ apKETA GNUEIN TOV
kewévov (How is it that some brain activity is conscious while some is unconscious?,
Why is it that we feel as if we are a “ghost in a machine ’?).

Ocov agopd Tig TpoiToBEcELS EVOC KEWEVOV-TNYT, TO TPAYLATIKO TPOPAN O
evromiletan Kotd TNV AmOKAIGN TOV TOATIGUIKOV LITOPAOPOL TOL KEWWEVOL-TTNYN Kol
TOV KEWWEVOV-0TOYO0G. XT1 OIKN HOG TEPIMTMOT), TOGO 01 TOMTIGHIKOL EVOEIKTES, OGO
KOL 1] EMOTNUOVIKTY OEUOTIKN TOV KEWWEVOV TPOKAAECAYV SVOKOAMES GTOV LETOPPACTH

KOTé TNV avAAvoTn Tov KEWEVOL apetnpiog, Kabmdg o 1010¢ dpethe va peketioset €€’
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apyNs to Bpa Tov TPOTOTLTOL KOl TPWOTICTOS Vo TO Kotavonoel. EiddAimc, Ha
VINPEE TPOUOKTIKY OTOKAION KOt 1) HETOPPALOUEVT oTa EAMANVIKA €pgvvo Ogv Ba
aVTIOTOLY0V0E OE Kapio TEPIMT®OON OTNV APAYHOTIKOTNTO, HE GAAD AdOYlL TO
HeTdPpaco Bo aKOP®VE TNV EPELVA TOV TPMOTOTVTOV.

To televtaio otoryeio, to omoio evtomiCeton oto poviédo g Nord, opileton
®G M AETOVPYIKN EpOPYin. TOV UETOPPACTIKOV TpofAnuatwv. Onme emonuaivel Kot
n Nord, o uetappaoctic mpénet va omopaoioer moia ivol N EXLOIWKOUEVN AEITOVPYIO. TS
UETAPPOONS (TEKUNPLOTIKN 1] EPYOAEIOKT), VO TPOGOLOPIOEL TOLO. AEITOVPYIKG. GTOLYELO,
glvair ovoyKaio vo. Tpocopuoctody atny KOATAoTOo! TWV 0EKTOV TOV KEWWEVOD-TTOYOG,
va. kaBopioel 10 DPOg THS UETAPPATHS TOUPWVO. LUE TO EIOOS TOD KEYWEVOD, KO, TEAOG, Va.
OVTYUETOTIOEL TO, TPOPANUATO, TOV KEWUEVOD O KOTWTEPO YAWOOIKO ETITEDO, UE Paon
v avdivon tov keyuévov-mnyn (Nord, 1997: 59-62 otov Munday, 2002: 140).

Ov mapandve Bewpieg, Omwg emiong kot m Omuovpyic. KATAPTIGUEVOL
YAOOGEPIOV, GCULVEPUALOY KOTOALTIKA OV TPOEPYACIOt TNG UETOPPACTIKNG
Jtdkaciog. AMGTOVOLUE OTL YOPIC TV VTOoTNPEN GTOYEIWODV BempPnTIK®V
TPOGEYYIGEDV Kol TNV amOKTNON €VOG YAWGGAPIOL, 1 UETAPPACTIKY dtodikacio Oa
anéPave SuoKoAdTEPT Kot iowg avarotedespatikn. ['a avtdv tov Adyo, Tpoteivovpe
OTL 1 ULETAQPOOT), EWIKOTEPO EMOCTNUOVIK®OV ApBpwv, amotelel €vog cLVOLAGUOC
EMOTNUNG Kot TEXVNS, emPefardvovtog tnv vmapén avtod Tov dimolov, 10 omoio emi
xPOVIO. TOAOVILEL UETOPPOCTEG, UETAPPACEOLOYOVS Kot GAAOLG BewpnTikodg NG
yAoooag. Ilopaxdto, mopatiBetor ovolvTikdg oYoAAGUOS TPOPANUATOV  TTOV

TPOEKLY OV KATA TN LETAPPAOT TOV ApBpwv.

3. H 0w YA®ooa kot o amwapyés TG

Onwg avoeépbnke kol mopATAvV®, To TPOS UETAPPACT] KEIPEVH AmOTEAODV
EMGTNHOVIKA GpBpa, o onoio enl o TAgioTOV TOPOLGIALOVY YAMGGIKA YVOpPIGHOTL
™G €W0IKNG YADOOGOG. 26TOG0, TPOKEUEVOL VO AVIADGOLLE TNV DITapén Kot T Xpnom
G €01KNG YADGGOG o€ éva keipevo, a&ilel va amavt)oovpe 6to OepeMdosg epmdTNUOL
tov «Tt elvan yhdooa;». Zopewva pe tov Kevtpot, n yloooa Eel pdon orty.: kotd,
TPATOV €IVl 10, DOUN UOPPAV, 1] QLMD EVOS KWDIIKOS, CUVITTOUEVOS OO GTOLYELD,
T0. OTOLOL UE O10POPOVS TUVODOGUOVS TOPCYOVY YPOUUIKDS Kol avBoIpETws «anueion
KOl «ONUOOIESH KOL KOTG OEVTEPOV, EIVOL EVA  ETIKOIVWVIOKO GOOTHUO....TOD

XPHOLULOTIOLOVTOS TIS UOPPES TOV KWOIKG OVOPEPETOL O OVIOTNTES KOl TOPOYEL
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«onueioy evéyovra alio emixorvoviaxy (Kevipotg, 1996: 65). O napandve opiopds
HOG EMTPENEL VO, TPOYMPNGOVUE UE TN SOGAPNOT TNG AEITOLPYIONG KOl TOV GKOTOV
™G EOIKNG YAMGGOS, 0TS AT AAUPAVEL SIUPOPETIKES LOPPES OVALOYOL LE TO TESTO
GTO 07010 AVAPEPETAL KO OTTMOS OVTN EVTOTILETAL GTO TAPOV KEIUEVO.

Attio. onuovpyiog g €0KNG YA®ooag anotédece avékabev n epyacio. Or
TPWTES YPOTTES OVOPOPES OE EIOIKES YAWDOTES GPOPODY TOVS TOUELS THS KOALIEPYEIOS
oivov, ™S Kknmovpikns koi S kotookevng ktipiov ([apiavov, 2004: 301). X
oLYYPOVN ETOYN, N VTOPEN TNG EWOIKNG YADOOHG EYKELTOL GTNV OVAYKT TOV EW0IKOV VO
KOTOVOTNOOLV TO EEMYAMGGIKO TOLG TEPPAALOV Kol VO UTOPEGOLY VO EKPPAGTOVV
Aektikd péoa amd ovtd, KOTAANYOVTOG OTn Onpovpyio TG €KACTOTE EL0KNG
YA®ooaG. Avtd, dnAadr, To omoio dtokpiveTon PECH® TNG EOIKNG YAMGGOS givol M
OapEn €vog €101K0D O[UANTT, 0 0TOi0G dLoPEPEL Ao €0KO GE €101KO, OAAG KoL aTd
TOV Kanuepwvod dvBpwmo.

Me v &éMén tov deOpOV EMGTNUOVIKOV TEdimV, 1 €01KN YAOGGH
KOTOKEPUOTIOTNKE OTN YAMGOO TNG YNUIKNG Kol TNG 1ATPIKNG Oporoying, T®V
TEYVIKOV KEWWEVOV, TNG OIKOVOUIKTG Kol TEAOG TNG VOUIKNG emotnuns. H teyvoloykn
TPO0OOGC KOt 1 aVATTLEN TOV €KAGTOTE EMGTNUOVIKOV Tediov dnuodpyncav VEeS
EVVOLOAOYIKEG «OVTOTNTEGY, 01 omoieg £xplav ovouaciog. 'Eneita and ) poxpoypdvia
YpPNon Tovg KabMdG Kol TN YPNoM TOLG AmO APKETOVS E101KOVES OMMANTES, €vog 1M
TEPLGGATEPOL OpOL 0dNyovvTol otV KadEpwon/mayimon tovg. Ewdwotepa, 10 medio
™G TPIKNG, TO omoio gival cuveyds e&elMooopevo, gumiovtileton kabnuepvd pe
véovug 6povg, ot omoiot pumopel va amodidovv to dOvopa pog Bepaneiag, pog acéveiag,
LG TEXVOAOYIKNG TPAKTIKNG, VOGS Unyavnuatoc, k.o. To poévo ciyovpo eivar Ot
TAL0V KOO 101K YAOOGO 0EV TPEMEL VO ECWKAEIETAL GTOV KUKAO T®V ETCTNUOVOV,
OALG Vo yivetor mopdAAnAo KoTovonty Oomd AAAOVLG €100V, OAAL KOl OO TO
KaOnuepvo, amiod Kowo.

Kat, tehkd, Tt elvar ovtd mov yoapaktnpiler v ewdwkn yAwooa; [Totot eivar
avtol ot Opol, ot omoiot Olaxkpivovionl amd TNV KO YAMOCO KOl OUTOUATOC
yopoktnpifovror gwdwoi; Méypt mov @Bdvovy ta Opla peta&h KOwng Kot €OKNG
YADOOOG Kat, TEAOG, VIAPYEL 1] E0IKN YADGGW; ATAVIOVTOG GE OVTA TO EPMOTNHLATO,
Oa pmopéoovpe va dtaKpivovpe ta GLYKAIVOVTO GTOLXEIDL TNG €101KNG UE TNV KON
YADOGGO, KOOMG KOl VO KOTATAEOLUE OVTOVG TOLG OPOLS TOV TPMTOTOTOV GTOVG

€101K0VG HpoVCE.
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H &dwn yAdooo dev omotelel piol AMOLOVOUEVT] KO OTOKOUUEVT) YADGOO
amd TNV Kown YAOoGo, aviiBET®mg avtiel T SuVoUKn TG amd T devTePT. Me dAla
Aoy, M vapén TG KOwNg YA®GGog vonuatodotel Ty Hrapén g E01KNG YADCGTOG.
Ta 10witepa eketva yopaKTPIOTIKE, TO. OOl GMUATOS0TOVV TNV €01KN YAMGGA,
ovopalovtot «avddovvol 6pot TG EW01KNG YADOGGOCY», dNAadN Opot, o1 omoiot yivovion
OLTOUATMG OVTIANTTOL G OPOL TNG EWIKNG YAMOOOS KOl 0EV OMOTEAOVV OAVELD Omd
™V Kown yAdooo. Zopeove pe v Iopavov, avtol ta&vopovvior og €&ng
(TToprovov, 2004: 304-305):

Opot Tpoepyouevol amo Ty EANVIKN 1] T AATIVIKH YAD GO0,

Opot mpoepyouevor amdé v eAdnvikn 1t Aotivikn yiwooa, omov e pio. Aeéén
oVVODALoVTaL EAANVIKG, KOl AQTIVIKG. GTOLYELO.

Opot ¢ untpikng yAmeoas ae GOVODOGUO UE OPOVS AATIVIKNG 1 EALNVIKNGS TPOEAEVTNS
Opot EEvng yAwooikng mpoélevans vmo uopei oavelon

20vovaouog opov amo v EEvy (ouviBws TV ayyAIkn) Kol T UNTPIKY YADOTO, OTOD T0,
2 awtd, aroryeio avvovalovial o€ uio AECh/Ekppaon

2vvovaouog opov amd v Cévy yAwooa (ovvibwg amo v ayylikn) ue opo
TPOEPYOUEVO OO TNV EAINVIKH, 1] GOVODAGUOS Opov amo T Eévy yAwaao, (uviBawg Ty
ayyAikn) ue AECn Tpoepyouevn omo ™ AoTIVIKY, 1, OKOUN GOVODAGUOS TV TPIWV ODTOV
yAwoowv

2vOetor opol morlamiav IéCeV i arpw VOO OpwV 1] GVVOVAGLOL TOVG

Aebvicuoi

Q061660, VILAPYOLY KOl 01 OPOL, OVOLALOHUEVOL MG «OVMOLVOL OPOL TNG KOIVNG
YADGGOG», Ol OMOiol OOTEAOVV E101KOVG OPOVE TPOEPYOUEVOVLS OO TNV KON
yAwooa. H yprion kot n onpovpyia véov €0k®v Op®v omd tnv Kowr|, cbvnwg oty
ayyhkn, xopiletoar oe 3 katyopies: 1) Opor mpocpyduevor amo v eAlnviky kai/n
lotvikny  yAwooa, 2) Opoir mpoepyouevor omo v koivy, oyylikn yidooa, 3)
20VO0ooUOS TV 2 TPOTOV KATHYOPLOY, ONANON COVODAOUO EAANVO-AGTIVIK®V Kai
ayyhikwv opwv (Iapravov, 2004: 307).

‘Exyovtag diepevvioel v mpoélevorn TV EWOIKOV Op®V, UTOPOVUE Vo
TPOYWPNCOLUE GTN OOGAPNON TOV Opi®V HETAED KOWNG Kol EOIKNG YADCGOG, TIC

TOLOTIKEG SLOPOPEG TOLG KAOMDS KoL TN XPNON TNG MG £VAVTL TNG GAANG. ZOUQOVA LE
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™ [Hoapravod, ta yopio Ta oroio vwoypappilovv Tig dtapopéc HETAED NG KOVNG Kot
G €101KNG YA®ooog opilovtatl o¢ eENG:

H xowvn yAoooo eivor pio coviOng mpooioyeypouévy mToikiAlo Tov yproiuoTolEitol
0TO GOVOAO EVOS YEWYPOAPIKOD YWPOL KOI OO OLO. TO KOIVWVIKG, GTPOUOTO. (OG YEVIKO
HETO EMIKOLVOVIOS o pia ovykekpyevy yAwooikn kowotnta (Stolze, 1992: 98 otnv
[Tapravov, 2004: 311)

Ta opia petald Koivng kou eL0IKNG YAWOOTOS EIVOL GooPH

H ci01ikn ylwooo ypnoipuomolei ovykekpiuévo AeCIAO0YI0 Yia TIG AVAYKES TOD KAGOOD GTOV
OTOI0 AVOPEPETOL

H edikn yloooo mepiéyer ka1 otoiyeio S KOIVHG YAWOOTOS YWpIc ovTd Vo EYOvV
«ELOIKO» VOnuUQ

H ey yloooa ypnoiporoiei AeliAoyio s KOIVHS YAOGOOS TPOGOIOOVTGS TOD
«ELOIKO» TEPIEYOLUEVO

H coikn yloocoo umopei va ypnowormoinoer évo. GUYKEKPIUEVO 100G ACIKMY,
VYPOUUOTIKDOV (LOPPOLOYIKMDV, GOVIOKTIKOV) UEGWV UE UIO. GUYKEKPIUEVH OUYVOTHTO
(Fluck, 1996: 12 otnv IToplavon, 2004: 311)

H &dikn ylwooo teivel mpog v amOOEIKTIKY OVOTOPGOTACH TOD OVTIIKELUEVIKOD
koouov (Stolze, 1992: 97 oty [Mapuavod, 2004: 311)

H emixowvawvio petald twv g1dikov oe yiveton puéoa omo 101Ky opoloyia olro Héow

ELOIKOV KEUEVOV

And 10 mOpOmAVE, SOMICTOVOLHE OTL 1 €W0KN YADOOH OgvV OmOTEAEL
OVATOCTOGTO KOUUATL TNG YADCGCOGS, OAAG £PYETOL KO CUUTANPAOVETOL LLE TN YPNION
NG KOWNG YA®Gooag o€ éva €10ko keipevo. TIépa and Toug mpoavaeepbivteg 6povg,
YOPOKTNPLIOTIKO YVAOPIOUO TNG E€0KNG YADOGOS €lval 1 @paceoroyio Tng, n omoia
QLOIKA OlPEPEL OVAAOYAL LE TO €01KO KEIPEVO Kol KT  EMEKTACT LE TOV €O01KO
Topéa. ZKOTOG TOV LETOPPAGLOTOS OGS TAY VO, SNUIOVPYHGOLUE €va E101KO KelpEvVo,
10 omoio O eUmEPLEYEL LETOPPAGUEVOLG OAOVE TOVG ELOTKOVG KOt [T E101KOVE OPOLG,
o Olatnpel ™ opaceoroyion Tov KeEWEVOL aeTnpiag, cePOUEVO TAVTOTE TIC
HOPPOAOYIKEG KO YPOUUATIKEG VOPUES NG EAMNVIKNG, KaOMG Kol va mopEYEL

TANPOQOPIES YPNOILES TOGO Y10 TO E101KO, OGO KOl Y10 TO LT E01KO KOWO.
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I’ Mépog
YHOMUGPUOG HETAPPAGTIKAOV TPOfANNATOV TOV GpOpOV
1. H wtpu] oporoyic Tov KEPNEVOL KL 0L AVTIGTOLYOL TPOSANUATICHOL OG
PO TNV UTOO061 TG

Ye avtd 10 onueio, Bo kdvovue Adyo yw TV 10TpIKNy oporoyio kot Oa
EVTOMIGOVLE OAOVG EKEIVOLG TOVS TPOPANLATIKOVG OPOVG TOL KEWEVOD TPOTEIVOVTOG
TV TANGLESTEPY] KoL omodoTkOTEPN epunveion tovg. H wrpikr yAwdooo €xet
HaKpOYPOVY TTapAdocn, KoM MO amd TNV TPOICTOPIKY] EMOYN LANPYXE 1 AVAYKN
INUovPYiog OP®V YLoL TNV TEPLYPUPT| TNG COUATIKNG KATAGTAONG. AdY® TOV TOAADY
nedlov g WITpkng, Bempodpe T dev B NTAV OKOTIUO VO OmOPIOUGOVUE TIC
JLPOPETIKEG OPOAOYIKEG KOTNYOPIES, OALG VO avapepBOLLE GTOV GKOTO TG XPNONG
™G wTpikng yAdoooog. [Tave og avtd, n Loning, to 1985, vroothpi&e ) d1dkpion g
YPNOWOTNTOG TNG WTPIKNG YADGGUS G TPOPopIKo Kol yporto emimedo. MdAiota,
CUUTANPOGCE OTL 1] LUTPIKT YADCGO MG TTPOG TOV EMKOWVOVINKS TNG 0KOTO dtakpiveTon
o€ 4 enineda: 1) Oecwpnriko-mpoktiko enineoo, 2) Ocwpntiko-mpopopiko exinedo, 3)
Lpaxtiko-yporto eminedo, 4) lpoxtiko-mpopopikd emimeoo (Ilapiavov, 2004: 373).
Mmnopovpe va mTovpe g to Tapdv kelpevo cuvovalet Katd kupto Adyo 1o 1° kon to 2°
eMinedo, HOG Kol G KEILEVO TNG VEVPOETIOTHUNG, OEV evéxel atlo TPOKTIKY, GAAL
Kopaiveral og OepnTikd eminedo, TOADTILO Y10 LETEMEITO EPEVVEC.

O mapomdve Swywpiopds ovaeépetor €560V OTNV  EMKOWVOVIOKY KOl
VEOAOYIKN O1AKPION TOV ATOU®V TOV GUUUETEXOVV YAMGGIKA, dnAadn 1) otov g1k
HE TOV €101KO, 2) OTOV €10KO UE TOV NUL-EW01KO, 3) GTOV €101KO LE TOV U1 €101KO, 4)
otov un €wwd pe tov un €wwd (Ilapuavov, 2004: 373). Oewpodue nwwg TO
HeTAPpacHO HoG elval EVKOA®S KATOVONGIHO amtd OAa ta (e0yn EMKOWVOVOLVI®V,
KaOdG pEAMUO pog MTav Vo aKoAovOncovpe TV opyn TS omAOVGTELONG, TNG
CLVTOUIOG KO TNG OTNPT OGS TOV EMKOIVOVIOKOD TPOGUVATOAGLOV.

Qo1000, dev NTOV Alyol gkeivol ot pot, o1 omoiotl pag dvoKOAEYaY 1O Ao
TNV TPOTN GACT KOTOvONomg Kot ovedpeons tove. Ewdikdtepa, Adym tov 6Tt 1 1oTpikn|
napovctilel TAN00G OpwV, o1 0moiol cuYVA amofaivovy TAVTOGNILOL | GLVAOVLUOL, T
e0peEDT NG E100TOLOVG O1APOPAS OVAUESH GTA YAMOOIKE onueia amodeiydnke o
dvoKkoAn oadikacio. Kat avtd yuwrtl mpoaypoatomominkoy mopdAinies mpoomddeieg
emPoANg eviaiag oporoyiag o€ GLVEOPLO OpOAOYiOG He OmOTEAEGUO Vo TPokAnOet

oLYYLOT OC TPOG TN XPNOT OpOV HE SPOPETIKO onuaivov Kol 1010 onuaivouevo
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(Lippert, 1978: 94 otnv ITopiavon, 2004: 372). ‘Evag tét010G 0p0g, 0 0m0iog HaAMoTo
dev &xet edpowbel otnv elMnvikn yAmooa, ftav o 6pog Default Space, o omoioc Oa
umopovoe eficov va amodobel ¢ «Ipoemileyuévocy ko «IIpoxkaBopiopévogy.
[Mpotiuncape T PO TOL OeLTEPOVL, KOTA oe€lpd, emBétov AdOY® TOL OTL
ocuvavInOnKe TEPIGGOTEPEG POPEC GE OVAAOYEC PPACELS € TOPOAANAQ Kelpeva
W0TPIKOD EVOLPEPOVTOC (LY. «YEVETIKA Tpokabopiouévos»). Avtd O0ev mavel vo
amotedel po véo TPATaoN Opov, 1 OTOl0L OPEIAEL VO EKTANPAOVEL TO OPYLKO VOTLLOL,
LG Kot 0 0pog avtdg yopaktpilel 1o KeVIpkd BENa Tov TPpWTOTHTOV.

Ymnpyoav, BERata, Kot TEPUTTOCEIS OPMV, TOV OTOIMV 01 EAANVIKEC OTOOOCELG
N ot mapdAiniot 6pot dev Ppébnkav oe Kapio Bdon dedopévov, ovTe e avTioTOM
Biproypapia. Tétoov eidovg Opor amotérecav ot Filled Sensation, Resulting
Responsive Behavior, Breathing patterns, Vivid Perception of Visceral Emotions,
Visual, Compensatory motor patterns, Improper routing of axons «.o., ot omoiot
avTioToly®g amodddnkav wg I[inpwuévy AicOnon, Amoteleouatixny Aviamokpioiun
2ourmepipopa, Avarvevotika Motifa, Zovrovy Avtiinyn XZrioyvikov ZovaioOnuarwv,
Ornuxny Ymodoun, Aviamoootika Motifo Kivnong, Axatdlinin Emovadpouoroynon
Nevpalovwv. Ot Tapamdve 0potl amoTEAOVYV GUUEPACELS, TPOEPYOUEVES OO KOVOUG
Opovg, ot omoiot gvéyovv €0KO vomuo oto mapdv keipevo. H pébodog m omoia
aKoAovONOnKe yio TNV KOADTEPT AmOS0CT TV OP®V NTAV 1 GUECT] TEXVIKT TNG KATA
MéEemg petappaong (Vinay ko Darbelnet, [1958] 1977: 46-55 otv Toiykov, 2011:
19). Zxondg avtig ¢ HeBOdOL NTOV VO ATOKTHGOVUE £VO SLUVOAUIKO, LETOPPUCTIKO
16000VaANO, ONAGON VO OVAKTHOODUE TH GYE0N OVOUETO, OTOV OEKTH KOl TO UNVOUO, N
OTOL0. OVTLOCTIKG OPEIAEL VO EIVOL 1010, UE QVTH OV DIGPYEL AVOUETO, OTOVS OPYIKODS
oéxtes ko to unpvouo. (Nida, 1964: 159 otov Munday, 2002: 78). Mg amhd Adyua,
TOMOOETAGALLE TOVG EAVTOVG HOG TAVTOYPOVE G AyyAovg kot ‘EAANveS avayvdoTeg,
TPOKELEVOD VAL EAEYEOVILE TTOLOTIKA KOl GUYKPLTIKA TO VOTLO TOV TOPATAVE® OpOV GE
GLVAPTNOT TAVTOTE LE TO YAWGGIKO TEPIKEIUEVO.

EmnpoohHetor 6pot, ot omoior amodelyOnkav mpofAnuatikol g mpog
LETAPPOOT TOVG, TPOEPYOVTIOL OO TO medio Tng vevpootoOntikng. Adym Ttov
YEYOVOTOG OTL Ol TOPOVGES EPELVES EIVOL TPOCPATMOS ONUOGIEVUEVES, TOAAL 1oTPUK
Aelwcd dev €yovv avtiotoiymg evnuepmBel. T awtdV TOV AdYO, TOpOKAT® YiveTal
S OPIGUOC TOV HETOPPOUCTIKAOV YVOPIGULATOV/TPOPANUAT®OV NG €101KNG 0pOoAOYing

avd katnyopia yio TNV EVKOAOTEPT EMEENYNOTN TOV AUPIAEYOUEVOV OPMV.
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2. AweOviopoi

Mo peyddn katnyopio YAOCGIKOV YVOPICUAT®V T OTOI0L GLVOVTOVTIOL GTNV
€01k opoAoyia, eivar avt Tov debvicpudv, Kupiog 66OV a@Opd TOVG YNUKOVS
o0povs. Or dieBvicuol opiovion w¢ Aéleig 01edvois eufélelas ue UOPPHUOTIKY Kal
opboypopixn mpooapuoyn oTiS YAWOGES-GTOY0G, EXOVIAS O OAES TIC YAWOTES TV 101
onuaocia, ovvibwg pe v 1010tTe. TV g1dikov opov (Kehdvopuag, 2007: 83). Ot
debviopol amotelodv HEPOG TNG YAWGGIKNG TOYKOGUIOTOINoNG, 101¢ HETA TNV
Kabiépmon g ayyhMkng g lingua franca. Iloapoio owtd, moAAoi omd TOLG
oebviopotg, av Oyt ot meplocdtepol, moapdyovior omd EAANVIKE 1] AQTVIKA
poponuata. Ot diebvicpol aviavakiobyv T GOYYPOVH YADOGGIKY| TPOYHOTIKOTNTO, EVO
yopoktnpifovior amd efoipetikn petdooon kot kown mpoéievon. To tedevtaio
xpovio, €yovv onuelmbel Tpoomdbeleg £peuvag KOl OTOGAPIVIONG TOV OpimV Kot
OPICUOV TV SEBVIGU®OV amd YAOGCOAGYOVS, UETAPPAGEOALOYOVS KOl LETOUPPOUCTES,
®0TOGO TO TEDI0 TAPUUEVEL AKOUN 0YOVEG MG TTPOG TNV TLTTOTTOINGT Tov. EvieikTiKd,
UTopovpE Vo Tovpe OTL ot debviopol kotatdocovior oe 3 Koatnyopies: 1) Zrov
amoivto diebviouo, 2) Xtov uegpiko oiebviouo, 3) XZrov wevdooiebviouod n alliag, Katd,
TOVG UETOPPAOTES, Wevdopiio dieOvioud (Iapiavov, 2004: 333).

[Topdra avtd, 6TO KEILEVO LG OEV EVIOTIGAUE OPKETOVG TPOPANUATIKOVG MG
mpog T petdepaon Oebviopog, ko avtd yori ol mEPLGGOTEPOL OPOlL NTOV
OUUTAOKOL, GUVOETOL 1 TEPIPPOUCTIKA ONA®UEVOL, KATL TO omoio cuvéBaile otnv
€VKOAGTEPT Katavonon tovg. Emiong, ov mepiocdtepol Opot Tov KEWEVOL TOV
amovtinkoy ce vtV TV KoTnyopio. mPOEPYOVIOL amd TNV EAMNVIKY YADOCOO,
TPOVOUL0 TOV UETOPPACTMOV Ol Omoiol £Y0LV TNV EAAMNVIKN ®C UNTPIKN TOLG.
[Mapadeiypata amdAvtov d1Bvicpov amotédecav kotd kUplo Adyo ot ynukoi 6pot
Serotonin  (Zepotovivn) «or  Glucose (I'Avkoln), ot mabnoeig Hypercapnia
(Yrepranvia), Hypoxia (Yro&ia), T0 enifeto Neuropsychological
(Nevpoyvyoroyikog), Electrochemical (HAextpoynukdg), Physiological
(Dvolohoyikds- pe v évvolo TG @uotoAoyiag), Homeostatic (Opotootatikog),
Autonomic [(Nervous System) Avtévopog], Psychiatric (Wvyuatpucog), Clinical
(KMvikog), Anesthetic (AvoioOntikdg). Ot mopomdve 6pot dev Tpo&évnoay 1010itepo
TPOPANUOTIONO KOTO TN HETAPPACTIKY OlOIKOCIN, HOG Kol Ol TEPLEGOTEPOL,

TPOEPYOUEVOL A0 TNV EAANVIKT], NTAV 101 YVOGTO1 GTOV LETOPPUCT).
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Qot6c0, TPOPANUO  AVTIUETOTICOUE OLYKEKPUEVA pe TOov Opo  Free
Glutamate, o omoioc petd amd evdeheyn Epevva amoddbnke ¢ «EAevbepo
IMovtopkd O&H», TpokaA®dVTag akoOUN Kot TP afEPatdOTNTO O TPOG TV ATOI0CN
tov. O ynukds 6pog glutamate amavtdror 6tovg EAANVIKODS OPOVG «YAOVTAUIVIKOY
KOl «YAOVLTOIKO» TOWTOXPOVMG, Kol UAAMGTO UE TNV TPOCGONKN TOV OVGLUGTIKOV
«0&O». Epdoov, to mpotdtumo Keipevo dev mpoodidel oto glutamate tov 6po «acid»,
0o pmopovoape va elyope Tapacvphel Kot vo Uy TpoxwpovuGapE 6TV TPOGONKN TG
AéENG «o&O». H ovykekpuévn mepintmon omoTeAEl YOPOKTNPIOTIKO TOPAOELY L0 TOV
Opwv exeivomv, o1 omoiol amA®MG AEYOVTOL Kol «EVVOOUVTOY o€ KAOe YAMGGO e
dwpopetikd tpomo. ‘Eva dAro mpoPinpatikd mapddetypa, mTopOHOl0  UE  TO
npoavapepbév, anotehel o dpog Ephaptic Communications, o omoiog amwoddOnke mg
«E@antikn Metddooon», Hog KoL 0 OPOG «ETIKOIVMVIES) OEV AMAVTATOL GTIV EAANVIKN
TPOYUATIKOTNTO (ENUEWOVOVUE OTL TO TEAELTOIO TOPASELYUD OEV OVNKEL GTNV
Katnyopia tov SEBvVicpmv).

Q¢ debviopoi, eniong, o pmopovcav va yopoaktnprotobyv ot 6pot Peripheral
(Meprpepcdg),  Central  (Kevtpwkdg), Organ  (Opyavo),  Synchronization
(Zvyypoviopog), Membrane (Meufpdvn). O 6pog 0 omoiog LVINPEE OUPILEYOUEVOG
KOTé TN UETOQPACTIKN Odkacios NTav avtdg Tov €mMBETOV «TEPIPEPIKOC». G
YVootdv, £ovv kabiepwbel dumAdTumol 0pot, vVIoosTnpPiloviag To 1010 EVVOL0A0YIKO
nepleyOuevo, ywo. ovtd kair 1 omodoon tov peripheral Ppébnke wor ¢
CTEPLPEPELOKOSH KoL OG «mepLpeptkoc». Emeita and €psuva 6 OMUOGIEVLGELS
emomNuovev, damotocape Ott Aavlaocuéva eiyope emAéel v mpdOTN emAoyn,
kaBng Ppnkape 11 €€Ng cvpepdoeis: o) Ieprpepucd dpyava, B) Tleprpepikd vevpikod
ovotnua, v) [eprpepikoi potodmodoyeis. Ocov apopd Tovg VTOAOITOVS OPOLS, AVTOL
yopoktnpifovror pepikoi deBvicpol, kabmG ypNoOTOOVVTOL TOGO GTNV LUTPIKY,
0G0 Kol 6€ GAAEG EMGTNES, £XOLV dNAOON OUTAT] EVVOLOAOYIKN VITOGTOGT: HEUPPAVN
umopel va elval Ko 1 KLTTAPIKT OAAQ KOl TO TPOGTATELTIKO VAIKO GTN LOYEIPIKTY).
[Mapaxdto, Bo cvveyicovpe pe GAAEG KOTNYOPIEC LETAPPACTIKMOV TPOPANUATOV TOV

cuvavVTHONKOY 0TO KEILEVA [LOGC.

3. YovOeTeg AEEEIS KO GVUTAOKOL OpOL

210 mEPIooOTEPO E0IKA KEIPEVA, KUPIMG NG ayYAMKNG KOl TNG YEPLOVIKNG

YAOooOG, Tapatnpeitar 1 VTapén TOAAOV cVuvleTV AéEemv. Onmg emonpaivel kot 1
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[MapravoV, o1 oovletes Aééels, kotd TpOTOV TIVE, KOADTTOVY TNV «TPOCHETIKN» OVAYKN
¢ eowkns yiawaoos (Ilapiavov 2004: 340). Ilpdypott, Kou 610 01KO oG KEIUEVO
evtomioope mOAMEC oOvOeteg AéEelg, ot omoleg apKeETEG QOpPEC mPoLEvnoav
TPOPANUOATICUOVS GTOV HETAPPUCTY], SLOTL 1] OYYAIKY] Kot 1) YEPUAVIKY €ivol YADOGGES
TEPLOGATEPO OEKTIKEG GTOV GYNUOTIOUO 6VvOeT®V dopmv. O Mo cuvniouévog TpoOmog
évaong 2 cuvBeTIk®V Yia T dnpovpyia pog ovvietng AEENG mpaypatonoleital pe
YPON TOVAOC.

Qo1660, £YKELTAL TAVTOTE GTOV UETOPPACT €4V €v TéAEL Ba dratnpnoel v
TOOAN GTOV OMOOIOOUEVO OPO. ZVYKEKPIUEVA, OpOL TOL PpEdnKav 6To KEIUEVO pE TN
ypnon moavrog Hrav ot Top-down (Emdve-kdtw), Bottom-up (Kdtw-emdvm), ON-
center (Kevtpixkog), OFF-center (TTeprpepikog), Self-sustaining
(Avtoovvinpovuevocg), Self-hostility (Avtoxaxie) xkor Micro-calibration (Mupo-
dwPabuicelg). Eekivovtag pe T oelpd, eEnyode TNV €mA0YN amdO0oNS TOV Kabéva
o6pov. Onwg dwmictdvovpe, 1 ¥pNon ¢ maviog datnpndnke povo ce dpovg, ot
omoiot dev Ba yivovtav emtpentol amd TIG VOPUESG TNG EAANVIKNG XWpig TV Tapovasio
avts. Ocov agpopd tov dpovg ON-center kow OFF-center, SuGKOAELTHKOLE OPKETA
®G TPOG TNV TANPESTEPT AmOO0CT TOVG Kot emAEEae, te afePatdotnta, ™ ¥pron
TOVTOCTL®V, LOVOAEKTIKOV Opwv, ot omoiot Ba taipalav pe to akoAovBolpevo
ovolaotikd «photoreceptorsy. IMopoio avtd, dev eipaote amdlvto ciyovpol OTL 1
TANPESTEPT ATOOOGT EMTLYYAVETOL LECH TNG OITAOTOINOTG KOl TOV OL(WPIGHOV TOV
OpPOV AMAMDG GE KKEVIPIKOGH KOl «TEPLPEPIKOG», OTMG KOl GTNV TEPITTMGT TOL OPOL
«peripheral photoreceptors», 1 av ypgwaldtav évag 0pog vonuatikd Babvtepog Kot
neplocotepo  emelnynuotikds. Télog, dcov agopd tov 6po Micro-calibration,
yvopilovtag 611 o Ao onpeio to «calibration» £xet amodobel w¢ «KoaMpumpapiouoy,
0€ VTNV TNV TEPINTOOT EMALEAUE TOV OPO «UIKPO-OPaBUIGEIS», EVavTL TOL OPOL
CUKPO-KOMUTPApIopa», 0 omoiog oakoVyetol Kot €ivol GLYKPITIKE pe  Tov
TPONYoOUEVO, EEVIKOG Kot ayylopepuévos. Télog, Evag mpofAnUatikOg oG mTpog TV
amddoomn Tov dpoc vanpEe o ovumhokog 6pog Retino-geniculo-cortical oscillations, o
omoiog amoddnke g «Torhavidoelg oUEPANCTPOELIN-YOVATMOOOVS GCOUATOG-
eAoov». Onwg emonuaivel kot o Kepapidog yior Toug GOUTAOKOVG OPOVS, o€ TOALES
TEPITTDOELS ATOOOTHS TOLVAEKTIKDY OpwV, 0 oplOUOS TV omapTI(OUEVDV AéceV aTa.
Elinvike, ovloveton eite Adyw TG €vpeElog ypHnons e YEVIKNG TTWONS, EITe A0y

mpotiunons  emeCnynuatikwyv  omoodcewv  (Kepopidog, 2015: 101-102). O
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OLYKEKPIUEVOG 0pO¢ 0ev Ba Lmopovoe vo amodobel ywpic T ¥pnon TOV TOPAYDY®YV,
LETOTOGGOUEVO GE OVCLOGTIKA, KOl LWAAIGTO GT YEVIKN TTMOOT).

BéPata, oto keipevo ocvvavtinkov kot cOvleteg AéEelg, ov omoieg dgv
ypnowonoinoav v mavAa. Tétotor dpor péco oto keipevo NTov ot akdiovbor
Photoreceptors  (®wtobmodoyeic), ot  ovvaeeic  Opor  Corticothalamic
(Droobarapkoc) kou Thalamocortical (®olopo@Aol®ong), o cOUTAOKOS OPOC
Cardiorespiratory Coherence (Kapdwoavorvevotikny Xvvoyr), o 6poc Feedforward
and Feedback Information (ITAnpogopia IIpdcbog ko Omicbiog ovadpaong),
Maladaptive Neuroplasticity (AvompocapuooTiKn NevponhaotkotnTa),
Deafferentated Somatosensory Cortex (ZopoatoocOntikdég o@lowdg pe  un
oAoKANpoUéV Tpocay®myd cvvdeon oto KNX) k.a. Ocov apopd tov mpotelevtaio
6po, dvoTuydC VINPEAY TOALEG, dVVATEG ATOdOGELS, Ol omoieg Tpo&évnoay dtyacud
®G TPOG TNV OMOJOTIKOTEPN EMAOYN TOL UETAPPAGUEVOL Opov. Ot moAAATAEG
amodooelg  Oa  pmopodoav  va  Eival  «KOPOLOOVOTVELCTIKY]  GUVAQEL,
«KAPSIOOVATVEVGTIKY] GUVOYN», «KOPILOAVOATVEVGTIKN GYECT», «KAPOLOOVATVEVGTIKN
ocvoppatomToy, K.o. 'Evog un €101kdg 6pog 0nme avtdc e «oyéone» Ba oy yevikoc
®G TPOG TNV EVVOLLL TOV, EVD O OPOS «GLVOYNY» ONAMDVEL ELUEGMG TOV GLYYPOVIGLO,
evo Ppébnke Kot g epaon «suvoyn Heta&d Kapdiog Kot avomTvono».

AvckoMo, emmpocbitmg, avtipetonioaps pe tov opo Feedforward and
Feedback Information kou Feedforward and Feedback Traffic, tov omoiov 1 amddoon
Bpénke émerta omd ovlnmon pe  ogountpo  latpwng.  Ilpoxewévov  va
emoAnBevcovpe v gykupdtNTa TG OmOdooNS, TV avalnmooape o€ PAOYpapLKés
avaeopés, oTlg omoieg poMoto €xel mpotafel kol g «mpocHio Ko omicOio
avadpacn» Kot ¢ «Betikn ko apvnriky avédpaony. Eueic emAiéape tov 1°
GUUTAOKO OPO, SLOTL AVTOG PEPVEL TEPIGCOTEPO GTOV AYYAIKO AOY® T®V ETPPNUATOV
«forward» ko «backy, oAl kot yiori eivon meptypa@ikde Kot exeEnynUaTiKOS ™G TPOG
NV KUKAKT poT| TG arcOntikng minpoeopiog. Avtictoiywe, o époc Corticothalamic
Feedback Loops petappdotnke og «®iotofarapxn TTakivopoun Avatpopoddtnony.
O 6pog loops, o avtd O oNUEioN, EVVOEITAL MG OL GLVEXEIS KOKAOL TNG asONnTIKNG
nnpoeopiag. Qotdco, 0 Opog «pAoloBorapkol kUKAoL dev avePpédnke, oe
avtifeon pe Tov 6po «PAO0HUAAUIKT] AVATPOPOSOTNGN», O 0moi0g GuvavTHOnKe og
onuoolevoelg mepi  tov  amoOnTikohd Ko KivnTikoh GLOTHUOTOS, TO  Omoio
avaTpo@odoTel Tig arstntikég TAnpoopies. LT mepumtdoelg Towv Thalamocortical

communication kot Corticothalamic connectivity oamldg oamododnkov — ©¢
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«Emxowvovia petad erotod kot oAdpovy Kot «XZovoestuotnTo HeTa&h GAOL0D Kot

OaAdpovy, e TN YPNOTM TNG YEVIKNG TTOOTC.

4. Xopeopato,

‘Evag  dAAoc  O100edouévog  TPOMOG  OYNUOATICHOD  E0IKOV  OpmV
TPOYUATOTOEITOL E TN YPNON TOV GLUPLUATOV, ONAAOY TV TPOOMUATOV, TV
emONUaTOV Kot Tov evinudtov, cuvnbwg eEAMANVIKAG 1| AaTViKNG Tpoéhevons. Ta
OOUPDUATA EIVOL 1 OLOOIKATIO UECW THG OTOLOG AECEIS ) UEPN LéLewV TV KALooTIKMDY
YAWOOWDV, TV 0pYai®V AATIVIKOV KOl TV EAVIKDV 0nl00r, covovaloviol yia vo.
KOTOVOUAGOVY VEQ OQVTIKEIUEVO, KOl EVVOIES, TOMTIOUIKES TOOEIS KOl ETIOTHUOVIKG,
npoiovra (Apostolou-Panara, 1997: 157 oty [Haprovov, 2004: 333). 1o keipevo pag
cuvavThOnKoV apKeTol GLUELUATIKOL OPOL, EK TOV OMOIMV EVOEIKTIKA OVOQEPOVLLE
tovg Intrapersonal Space (Evdompocwmikdc Xdpog), Interoceptive Sensory Stimuli
(Eowdextikd AwcOntikd Epebiouata), Exteroceptive Sensory Stimuli (EEmdektikd
AwoOntikd Epebiopata), Binocular Vision (AweOaiun Opaon), Interoceptive
Awareness (Evdookomik Xvveidnon), Multisensory Inputs (IToAvoicOntikd
Agdopéva), Autoscopic Phenomenon (Avtookomikd Dovopevo) kot TENOG
Disembodiment (EEaiAmon). Mopovpe v TOOE TOG TO GLUEVILOTO ATOTELEGOV T
Mybtepo mpofAnuatikn Kotnyopia, 010TL GE LTV TNV TEPITTMOON N POVOLOYIKY| Kol
N HOPPOAOYIKY] TOLG OHOLOTNTO UETAED TNG YAMOOOS QPETNPiOg Kol NG YAMGGG-

0TOY0G OLEVKOAVVE GNUOVTIKG TN LETAPPAGTIKT SL0dIKAGTAL.

5. Expeta@opiopdg 6pov-Idwmtiopoi

210 KelPEVO mPOg LETAPPAOT] EVTOTIGONKE 1 P01 APKETOV PETAPOPDV TOGO
OT0 TAOIGLO TOV EMOTNUOVIKOD AOYOL OGO Koi Tng Kowng yAwocos. Qotdco, m
HETAPOPA G oyNHa AOYoL og €va e101kO Kelpevo €xel avTHeT®moOEl Katd Kopovg
pe okemtikiopd, Kabadg Oeswpeitar 011 dev amotedel @opéa TG aAnbelog, evod
dvoyepaivel To €pyo tov petappaoct. [lapdia avtd, Bempicg, dnwg avt) tov Boyd,
VROCTNPIEAY OTL 01 UETOPOPES E€IVOL KOTOAANAES G OTOLYEIO. OIOTOTWONS TWV
EMOTHUOVIKDV OemwpiadVv [LOVO OTOV § XPHGT TOVS OIETETOL OTTO OKPIPELO. KO LOVOV OTOY

TEKUNPLOVETOL OVOLAOTIKY OUOIOTHTA. 1] avaioyia uetald t@v 000 OUYKPIVOUEVWV
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otoryeiowv (Boyd, 1979: 356-408). 10 cUYKEKPIUEVO KEILEVO, O EKUETAPOPIGUOC EVOC
OPOL AMOTEALEGE UETOPPOUCTIKO TPOPANLO VIO TEPIMTMOELG.

Apyikd, o&iCer vo oavoeepbel OTL 0 eKUETAPOPIGHOG €VOG Opov gival 1
dwdikacio petafoing g onuociog Tov AEEEMVY, e TPOTOVG SLOPOPETIKOVG OO TNV
EMEKTOON, TOV TEPOPWOUO 1N Tov petacynuaticpd (IMapiavov, 2004: 344). H
HETOQOPE, ®G YAMOOIKO @ovOpeEVO, GCULUPBOAAEL TOIKIAOTPOT®SG, Kuplwg oF
EMGTNUOVIKA KEIPEVA, OTN OLOUOPP®GCT TNG EMGTNHOVIKNG LETAYADGGOG Kot divel T
dUVaATOTNTO GTOV AVOYVMOGTI VO KOTOVONGEL KOl VO EPUNVEVGEL AOYIKA TV 10TPIKN
npaypoatikétnta. H petagopd vositar mAéov ¢ doUKd OCLOTOTIKO GTOVXEID TOL
EMGTNUOVIKOV AdYov, k0BmG eumlovtilel TV €101KN YAOCOH TPOKEWEVOL QUTNH VO
unv givat pa oteipa YAwooao. To petappactikd TpofAnua £ykertor oty akpipéotepn
amOd00N TNG HETAPOPAS, £T61 MOTE TOGO M AYYAIKN 0G0 Kot 1 EAANVIKY amddoomn va
GLVLTTOONADVOLV TNV 1010, LOLTPIKT] TPOLYLATIKOTITCL.

‘Hom omd 11¢ mpdteg KOAMG 0pAdec, OWOMOCTOGAUE OTL Ol GLYYPUQEIS
ypnoonoincay tn petapopikn epdtnon «How is that we feel like a ghost in a
machine?». H cvykekpiuévn @pdon amotehei Evov 1010TIGUO TG 0yYAIKN G YADGGOG, O
omnoiog gixe mpotabel and tov Ayylo eihdcoeo Gylbert Rile oto épyo «In the concept
of mind» to 1949. Exi g ovoiog, m ovykekpyévn @pdon vmodnidver 01t 1
avOpomvn  ovveidnorn omotelel o OAOKANPOUEVI] OvVIOTNTO KOl AELTOVPYEL
aveEapTNTMG TOL COUATOG, KOOMS eitvar daymwpiopévo amd avtd. [Tapodra avtd, oty
eMvikY| dev Ppébnke kdmola avtictoymn €kepact, 1 omoio v YPNGULOTOLEITOL GE
EWIKO 1 PLocoPkd mepteyouevo. Emiong, edv axolovBovoape v koatd AEEn
LETOQPACTIKN TEXVIKN, TOAD TOAVOV N avTioTorn QPACT GTO EAANVIKA Vo UV &y
oVCLOTIKO  vonuo, Kot mepleyopevo. o avtdv tov AGY0, TPOTIUNGOUE TNV
KUPLOAEKTIKT atOd0CN TNG PPACNG, OTNPAOVTOS TAVIOTE TO CNUOGIOAOYIKO TNG
TEPLEXOUEVO, XAVOVTOG OLLMG TNV VYOAOYIKY| TG XPOLdL.

Yty 1d1a katnyopia evromicape tov 6po Dark Space, o onoiog amoddbnke mg
«Zxotewvn Ileproyn», avoaeepOUEVOS GTNV TEPLOYN TOL EYKEPAAOL O omoiog eival

«youvocy, AGLVEIONTOG Kot VIHVETOL LE TO OLGONTIKO OVTIANLLLLOL.

6. Yuvovopol 6pot

‘Evag  emumpocOetoc petappaotikdg TPOoPANUATIOUOS TPOEKLYE HE TNV

EULPAVIOT) TOALDY GLVAOVVU®V OP®V GTO TPMTOTLTO KEILEVO, KOOMG TO QPOUIVOUEVO TNG
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CLUVOVVLUIOG KLUPLOPYEL MG YOPOKTNPIOTIKO GTNV E01KT] YADCGO. ZOUQ®OVO HE TOV
Kevtpom, w¢ ovvavoua opilovrar o1 onuacioloyika 1c00vvoues AeCIA0YIKES HOVAOES
UE OLOPOPETIKG THUOIVOVTA, TO, OTOLO. OVOKOGAODY OTO VOO TOV OUIANTH TO 1010
oNUOIVOUEVO, N KoADTEPO, TNV 1010, Aelikn onuooio (Kevipotg, 1996: 369).

AvTmopabeTikd pe TNV KO YADOOGO, 7] OTOIo UTOPEL VO EKPPACEL ULG. 10EA. 1]
Vo OVTIKEIUEVO UE TOAAODG TPOTOVS, OTWS OTHY  TEPITTWON THS  OHUEIOKNG
wolopopgiag, n €101k YA®oo0, Kuplws o€ exinedo LeCiloyiov, axolovbel v opyn e
oikovouiog o¢ mwold uikpotepo Paluo (Thurmair, 1995: 247). Kart’ eméktoon,
00MNYOOUOOTE GTO CLUTEPUGHO, OTL OOTH 1 YAWOOIKH TOIKIAIO EKONAMVETOL UE THV
XPNON TOV UEPIKMV GUVWVOUWOV, KOOWOS N DTOKATOOTAGIULOTHTO EQPOATTETOL UOVO OE
opiouévo, yrwaoiko, mepifiallovra (Iaprovod, 2004: 354). Kébe dAro, ®otd6G0, Topd
npotépnuo Bo pmopovoe va givar M ypHon cvveviuev, kabdg oavtd Jdidovv
duvaTOHTNTO GTOV ULETAPPOCTH VO EMGGETOL Kot Vo EMAEYEL AVTO TO 0moio O 010G
Bewpel KAADTEPO Y10 TO ONULOVPYNLLOL TOV.

O Aoyog v Tov omoio elvarl amapoitntn N KahEP®ON GCLVOVOUWOV EYKELTOL
oTN SLPOPOTOINGT TOLGS GTO VYOG 1} GTN GLVLTOSNAMOT), OKOUN Kot oV SLBETOVY TOV
010 onuocoroywkd mopnva. Ewdwotepa omv 10Tpikn YADOGGO, €AEYYOLUE Kot
EMAEYOVUE TAVIOTE TOV EMKPATESTEPO OPO, SLOTL OVTOG GLVADEL TEPIGCOTEPO GTO
VEOG €VOG 1TPIKOD KEWEVOL. YTTAPYOLV SUPOPETIKEG TEPUTTAOGEIS CLVAOVVUING TN
YPNOT KOl OTOTOTTMOT TV EWVIKAOV OP®V.

Efvot amodektd 10 yeyovog Ot1, £vog 0pog aviiKEL GTNV KON YAMGG, EVOGM O
GALOG YPNOLOTOIEITOL OTOKAEIGTIKA GTNV €101KN OpoAOYid. € QUTNV TNV KT yopia
CLUVOVOU®Y GUVAVINGOUE TOAAOVG OPOVS OTO KEIPUEVO TPOG UETAPPOOCT], Ol Omoiot
EMEQPEPOY EVOL LETOPPAUCTIKO diAnppa. Avtol amotélecav tovg Kowovg 6povg Loop
kot Spikes, ot omoiot petappdomKay ©g «Avatpo@oddtnon» N GAlote «KHkAog»
avdioya pe to cvykeipevo Kot «IIpoduvapkdy.

Etvar duvotdv va vtapEouy Guvmvupol 0pot, €K TOV OTOImV 0 £VaG TPOEPYETOL
amd TV YAOGGA-TNYN, EVO 0 dALOG Bpioket Tig pileg TOV 6TV EAMNVIKN 1 TN AATIVIKN
yAwooa. Iapdaderypo anotélece o 6pog Sensory Qualia, tov omoio amoddcape g
«AonNTIKd Avtiddnpoy, pag kot o qualia avapépetatl 6Ty VIOKEWEVIKT EUTELPIA.
Suvavopo tov Bpédnke o moALG ywpio o chumiokog dpoc Sensory Perception, avti
™ Qopd OHMS O¢ «AlsONTIKN AVTiAnyT», pog Kot 1 Bapotnta didetal oty evépyela

Kol O)l GTO OMOTEAEGLLAL.
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[ToAAég @opég, AOy® TOoL OTL TPOKEITAL YO OTPIKO KEIUEVO, gvtomicOnke n
durhotumion EWIKOV OpwV 6T0 ayyAKoO keipevo. TETOEG TEPIMTMOGELS AMOTEAEGAV Ol
ovumiokor 6por Cortical Counterparts (Avtictoyeg Ieployég tov dAorov), Cortical
Modules (Ztopadeg tov dAowov), Cortical Sites (Orowmdelg Ieproyéc) kabmg kot
Sensory Input (AwoOntikd dedopéva) ko Sensory Data (AioOntikd dedopéva). Ztnv
TPAOTN TEPIMTOON KOTAPEPULE KO PPIKALUE GUVOVLLOVG OPOVG GTNV EAANVIKT, Y®OPIG
oumg va yvopilovpe amdivta ™ petald Toug dtapopd. Xt devtepn mepintwon, dev
LITOPEGOLE VO, SLOPOPOTOITCOVLE TOVG EAANVIKODS OpOLGE oG Kot 1 AEEN input evvoet
mv eloaywyn osdopévov. Towg o 6pog Sensory Input va Ppicketor KGmov avAapueso
otov 0po Sensory Data kot Sensory Integration.

Evdéyetan, emmAéov, n mepintwon cuvovopiog, kotd tnv omoia o £évag 6pog o€
ovvbeon Opov Vo amodIdETOL HE GLYKEKPWEVO TPOMO, EVM GE GAAN TEPITTOON
oLUTAOKOL Opov va gpeaviletar dapopetikd. Tétow mepintmon amotélece kol O
6pog Sensory otig mepippaoelc Sensory Organs kot Sensory Information, 6mov otnv
npmTn petagpaletor o¢ «AtcOnmpla Opyavay kot otn devtepn ®¢ «AlsOnTiKn
[TAnpopopioy.

SOUTEPACHATIKA, WOOUTEPO. GTNV  TEPIMTOON NG WTIPIKNG OpPOAOYinG,
VILAPYOVV YIAAOES €101KOTL GuvdVLLOL Opot. O AdYog Yot TOV 0O10 EMKPATNGE VTN M
tdom Ppioketon ent T Ploel onuiovpyias Hiag OlaPovovs ETIOTHUOVIKNG YADOOAG,
Toporinio. e TV omolo. N onuiovpyio. THS 0poioyias opiletor w¢ N YAWOOTIKN
meprypoapn wag 10éag (Picht kou Draskau, 2000: 22), dniadn n opoloyio. acyoleita
TAéoV e O6povg Kou 10¢€g oTOV ekdoTote emiatuoviko kiaoo (Ilapravov, 2004: 358). O
TpoPANUaTICHOG EpyeTon Katd TV ovoal)non &vog 16odUVALOL GLUVEOVOUOL OGTN
YADGGO-6TOY0G, 10Img GTNV TEPITTMOT UETAPPOUCNG CLVAOVUU®Y EOTKAOV OpOV Kol
TOAAOTADV 0m0d0GEMV NG 1000VVaUNG cuveavopiag. o va aropgvyBel onotadnmote
oUYYVOT €Ml TOL UETOPPACTIKOV EMTEAECUATOS, o@eihovpe va  omokieicovpe
OPIOUEVEC TOPOPUNTIKES OTOPACELS KATA TN Owdwkacio g petdepaons. Kotd
TPOTOV TVA, GLUPAAAOVUE GTN SOUOPP®ON Kol EVIEAEL KAEPMOON UG O10LYOVG
EOIKNG oporoyiag o1 YAMGGO-0TOY0G. AVTEG Ol amoPdoels oyetilovtal e TNV
avalNInon Tov KATOAANAOTEPOL 1GOOVVALOL OPOL KoL TNV OITOPLYN TNG XPNOMNG TNG
owmAng oporoyiag, Kuvplwg Otav avt) evoAldcocetar 1 Otav ovth epeaviletan

TAVTOYPOVAG.
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Enithoyog

SOUMEPOAGUATIKA, T TOPOVCO OIMAMUATIKY] €PYOcio &lye ®¢ OKOmO 1N
onuovpyioe €vOG eMOTNUOVIKOD ApBpov ot EAANVIKE, Kotavontd 1060 omd Tov
KOKAO T®V EMOTNUOVOV, TOGO amd VOV U E01KO 0VOyVOGTH, 0 0TO10g EVOLAPEPETL
yw ovtq ™ Oepotikn. Afoonueimto omoteAel 1o yeyovog OTL M petdopoon,
YEVIKOTEPQ, EIVAL 1 LETOPOPE TNG YAMGGIKNG KOl EVVOLOAOYIKNG TTPOLYLOTIKOTNTOG OO
&vay TOMTIGUO o€ Evav GAAOV, pe TN Lovn 01apopd 4Tl 0 0e0TEPOG UOPEL var unv €xet
amodeyTeEl KOl EVOOUOTOGEL OVTAV TNV TPAYUOTIKOTNTO. ZTNV TEPITTOOTN NG
W0TPIKNG, BEPata, N LETAPOPE EVVOLDY KOL O SIOTOMTICUIKOS KMIKOS S1EVKOADVOVTOL
AOY® oL YeEYOVOTOG OTL 1M 1otpikn Bétel wg Pdomn g to avBpaomvo ov. Me dila
AoV, emikevipo NG etvar o AvBpwmog Kot ot PLoA0YIKEG TOV avAyKeS, Ol omoieg dev
Swpépouy  amd TOMTICUO GE TOAMTIGUHO, OAAQ KOTOTAGCOVTOL GTINV EVPVTEPN
Katnyopio TV YAWGGIKOV KaboMkav yvopioudtov. O movog, n Asttovpyio. TOL
OMUOTOG, Ol OVONTIKEG KOTAGTAGES £ival Kowvd o€ OAOLG TOLG AvVOP®OTOLS Ko
exQpaloviot pésa amd KOvEG £VVOLES, VIVUEVES SLOPOPETIKG GTNV EKACTOTE YADOCOA.
O petaepactig, amd TV TAELPA TOV, OPEIAEL VA SATELECEL KOWVAOVOS TOV YAMGG1KOV
YOG LOTOG Kot VO, TEPLYPAWYEL OLOLEG KATOOTAGELS GTN YAMOOoO 6TV omoio KaAgiton va
petopépel ovtd to unvopa. Kot guoikd, to €pyo tov dev meplopileton pdévo ot
onpovpylo oG HETAPPACTS OTOV TPOCONIKO TOL VLTOAOYIGTY|, OAAL TOAD
TEPIOCOTEPO, MG CKEMTOUEVO Kol EVEPYO LEAOG TNG KOvViag, va pEpeL evBVLVT Yo T
épya Tov, va mpoomadel kot va cUUPAALEL oV £EEMEN NG avBpOTOTNTAC.

Oocov apopd Vv epyacio avt Kabavtr, dev yvopilovpe eqv Exovue EmTUYEL
€1G TO LEYLOTO TNV AmOO0CN TOV OP®V, TNV TANPEGTEPT] LETAPPACT] SOVGUEVOV YOPiwV
N €0V UTOPOVLE VO TPOYMPNGOVUE OTN TTaylwon Tov Opwv. Avtd, OLmG, Tov Giyovpa
yvopiloope sivar 0Tt pe t€1010V €100VG £pYacies, AVAKOADTTOVUE TOC N UETAPPAOT
dev €xel téhog, kabmg avtovakAd T cvvexllopevn e£EMEN Tov mediov oto omoio
avagépetot. Kot povo n evaoyodAnon pe xeipeva mov meprypdoovv v avlpadmivn
ouveidnon pog £dmaoe TV evKaPio VO OMOKTNCOVE TEPUITEPD YVAOGCELS KO, TEMKAL,
Vo TOPOOEXTOOUE TO YEYOVOS OTL O «KOAOCH» HETOPPOCTNG OQeilel va  eivon

TOVTOYVMOOTNG.
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Hopdapnpo

1. Oporoykog wivakag 1°° apBpov

[IpwtodTLTOC GpOg

Amnddoon/Anoddocelg

Default Space Model of Consciousness

Movtédo mpoxabopiouévoo ywpov

OVVEIONOEWG (TPOTOoH-00VOeaH Opov)

Neuropsychological disorders

Nevpoyvyoroyikég droTapayes

Illusions

[TaparcOnoelg

Thalamus

Odrapog

Membrane potential oscillations

TaAavi®celg LePPPOoVIKOD SUVOUIKOD

Lateral inhibition

[TAgvpikn| mapepmddion

Sensory perception

AlcOntucn avtiinym

Sensory organs AweOnmpra dpyava
Respiration Avamvon
Vision Opaon

Mental states

Nonrtikég KataoTaceg

Brain states

Eyxepoalkés Kataotdoetg

Electrochemical physiologies

Hlextpoynuurés poaioloyieg (mpotaon-

ovvBean opov)

Baseline neural activity

Dovoroloyikn VEVPIKN OpaoTHPIOTHTA

(zpotaon-cdvhsan opov)

Graded membrane potentials

Boabudwtd pepppovikd dvvopikod

Photoreceptors

Dotodmodoyeig

Sensory information

AweOnrtikn TAnpoeopia

Intra-personal space

Evdompoowmixog ywpog (mpotoon-

ovvhean opov)

Sensory qualia

Awentikd avtiinupo

"Dark Space"

"Yxoteivn Ieproyn" (mpotaon-covheon
opov)

Filled sensation

IAnpouévy aiocbnon (mpotaon-cdvleon
opov)

Neural-sensory-memory space

NevpoaraOntikog ywpog uviuns

(rpotoon-cdvhean opov)
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Default mode network

AIKTLO TTPOEMAEYLEVIC AEITOVPYING

Resting state networks

Aiktvo KaTaoTdoems npepiog

Reticular activating system

AKTL®TO GVLOTNUO EVEPYOTOINGNG

Cells Kbttapa

Afferent neurons [Ipocaywyol vevparveg
Efferent neurons Amaymyol veupdveg
Gap junctions X0oUATOCVVOESELS

Electric membrane potentials

Hlektpucod pepppoavikd dvvopikod

Visceral emotional signals

2Ruato eveTIKTwomv aovailcinudtwy

(rpotoon-cdvhean opov)

Stimuli Epebiopata

"Skeleton™ Yreletdg

Cortex drorog

Corticothalamic feedback loops drotoBarapiky TaAivopoun
avaTPOPOSOTNON

Nuclei [MTupnvec

Reticular nucleus

AKTU®TOS TLPNVOC

Electro-chemical space

HAextpoynpikdg xdpog

Cortical modules

21o1Badeg Tov PAo1oV

Sensory input

AroOntira oedouévo. (mpotoon-aovlean

0pov)

Baseline neural oscillatory activity

Baoikn vevpixn opaotnpiotnta

taAdviwong (rpotaon-cdvhsan opov)

Brainstem

Eyxepaiiko otéheyog

Alpha, beta, gamma frequencies

Xouyvotnreg Ao, Prita, Yoo

Self-sustaining oscillations

AVTOGLVTNPOVEVES TOAAVTADGCELG

Feedforward & feedback information

[TAnpogopia Tpdcbiag (BeTikng) Kot
omicOog (apvNTIKNG) avAdpaonG

Cortical counterparts

Avrtictolyeg meployég Tov PAOL0D

Central nervous systems

Kevtpwka vevpikd cvotuata

Peripheral nervous systems

[Teprpepikd vevpikd cuotnuaTo

Transmission

Metddoon

Exteroceptive sensory stimuli

EEwdektikd ooOntcd epebioparta
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Interoceptive sensory stimuli

Eocwoextikd aicOntikd epebicuata

Attention

[Ipocoym

Memory

MvAun

Executive functions

Exteleotikég Aettovpyieg

Selective attention

Emidextikn mpocoyn

Thalamic injury

OaAapUIKOS TPOVHATIGUOG

Attentional deficits

EMeppotikn mpocoym

Sensory integration

AreOnuixn evowudtwon (rpotaon-

abvBeon opov)

Thalamocortical oscillations

O0AQLOPAOIDIELS TOAAVTDOGELG

Awareness

Avtiinyn

Thalamic reticular nucleus

OoAOKOG OIKTVMTOC TLPNVOG

Inhibiting & disinbiting

Aéyepon & KataoToA

Thalamic relay cells

Oaiapkol dePrBactes

Comatose states

Kopothdelg katactdoelg

Arousal

Aéyepon

Thalamic lesion

Kéxmon Baidpov

Thalamic stimulation

Atéyepon Baidpov

Resulting responsive behavior

Amoteleouotixy avtamoxpioyun

OVUTEPPOPE. (TpoTOaH-00VOea Opov)

Non-invasice ultrasound pulsation

techniques

Mn mopepPatikég TEYVIKES TOALOV

VIEPN OV

Thalamocortical communication

Enwowaovia petagd Boldpov Kot Ao1oh

Anesthetic recovery

Avappwon énetta and avaicOncio

Corticothalamic connectivity

YHvoeon petald eAolov Kot Qaidpov
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Abstract

The default space model is a unified theory of consciousness that posits the
brain and body together form the foundation of conscious experience that ex-
ists as a three dimensional internally generated simulation of reality termed
the 3D dynamic default space. We have explored and developed the model in
many publications and journals with a variety of academic specialties and its
scope and concepts continue to broaden. In these publications, we have sup-
ported the concepts of the model through its ability to explain neuropsycho-
logical disorders, illusions, and everyday observations on consciousness. The
model’s foundations in which the thalamus serves as a central hub networked
with the brain and body by continuous, fast, membrane potential oscillations
have been greatly expanded since its initial publication which we review
within this article. Profound leaps forward in our theory include the nature of
lateral inhibition in sensory perception, the nature of sensory organs acting as
“smart screens”, and the correlation of respiration with mental atmosphere.
Through reviewing the developing concepts expanding the theory since our
major 2015 publication that laid the foundation of our theory, we hope to give
readers a summarized update of where the theory currently stands in terms of
its structure. We encourage readers to investigate these previous publications
to gain further insight into our propositions. Through accurate models of
consciousness, we may develop etiologies for countless neurological disorders,
as well as improve treatments.
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1. Introduction

The brain may be explained as a “machine” that processes information and

creates ideas. Somehow consciousness of some of this activity arises, albeit a
small amount. We define consciousness simply in terms of the presence of expe-
rience. How is it that some brain activity is conscious while some is uncons-
cious? Why is it that we feel as if we are a “ghost in a machine”? How could such
a thing as consciousness exist in the first place? In order to even begin to answer
these questions, an architecture of consciousness must be elucidated. Via the de-
fault space model, we propose such an architecture as well as provide insight in-
to the mind-body problem which is the quandary of the relationship between
mental states and brain states as well as the nature of the relationship between
the conscious experience and the electro-chemical physiologies of the body [1].

The advances we have made in the theory provide insight into some of the top
mysteries of neuroscience such as the true nature of sleep and baseline neural
activity. Strong advancements of the default space theory include the explana-
tion of previously described human physiology to illustrate the functional role of
lateral inhibition in the sensory organs [2] [3], the role of graded membrane po-
tentials and respiration in powering consciousness [4], the calibration of space
and motion with photoreceptors [5], how we perceive the external world, and
other developing concepts. The survey we provide in this article will allow those
familiar with the foundations of the default space model to review how it has grown,
however, those just learning of the model will be able to gain an understanding
of its substance. We encourage readers to refer to our previous articles in which
full explanations of the summaries we provide here can be found.

2. The 3D Default Space: Theoretical Foundations

Understanding the main focal points of the default space model will allow a
deeper comprehension of the newer aspects of the model. The model describes
how sensory information is processed, integrated, and filled-in within a 3D in-
tra-personal space which is the backbone of consciousness [6] (Figure 1). This
“naked”, intra-personal space which becomes clothed by sensory qualia is the
base form of the default space which we have termed the “Dark Space”. This
dark space is normally undetected by a person, and exists continuously, even
when free of filled sensation [7]. This dark, neural-sensory-memory space is
formed and maintained by the default mode network, resting state networks,
and reticular activating system [8]. The external world is essentially simulated in
this internal space in near real time [9]. All conscious experience, including
dreaming and recollection of memories, occurs within this default space [4]. Be-
cause the default space replicates the physical nature of the environment, it pro-
vides optimal perception of and survival in such an environment. We assert this
evolutionary benefit lead the original, neurological, consciousness producing
mechanisms of animal ancestors utilize a default space [6]. Therefore, we assert
the default space has its origins in the first conscious organisms.

The 3D Default space is maintained and formed from all the cells of the body
[4], which are networked via afferent and efferent neurons [11], gap junctions,
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Figure 1. The internal space. The internal “dark” space of the default space forms the
foundation of conscious experience. We have termed this foundation the dark space, as
it is subconscious and normally only perceived when it is filled with sensory
perceptions. This space automatically defaults to the physical characteristics of
external space with identical dimensions of time, xyz-space, and orientation. Stimuli
from the external world are filled into this “skeleton”, allowing for optimal recreation
and representation of the external world within the mind [10].

and electrical membrane potentials [6]. We have proposed that the thalamus
coordinates processed sensory information from the cortex, synchronizes this
processed information with the sensory organs, integrates the senses seamlessly,
and fills in this information within this default space [6]. The thalamus and cor-
ticothalamic feedback loops have a central role in the default space model with
scientific support from various studies as well as being components of other
consciousness models [12] [13]. The default space model posits the thalamus as
the central hub of the default space with 50 or more integrated nuclei coordi-
nated by the reticular nucleus [6]. This central hub acts as a tiny “observer” of
the large electro-chemical space formed by the trillions of cells of the body. The
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processing of the bodily signals through the corticothalamic feedback loops is
not complete until these signals become filtered, amplified, and integrated by the
many cortical modules.

The default space is always active in a conscious person and exists in an idling
state even without sensory input [6]. This idling state is maintained by baseline
neural oscillatory activity from salient networks such as the default mode net-
work and brainstem [8]. The oscillations occur throughout the entire body and
are dominated by the alpha, beta, and gamma frequencies, however, range from
slow to ultrafast [14]. These self-sustaining oscillations of feedforward and feed-
back information synchronize the sensory organs and cortical counterparts [4].
The synchronized information is filled into the intra-personal space; therefore,
the brain and body function together in a unified fashion [2]. This global dy-
namic network between the central and peripheral nervous systems: 1) is highly
organized, 2) includes the transmission of very specific electrical and chemical
signals that are self-perceived internally, and 3) replicates the external and in-
ternal world [4].

Although the external world is recreated internally, this replication is not a
sole result of exteroceptive and interoceptive sensory stimuli. The final simula-
tion of the external world is heavily influenced by attention, memory, and other
executive functions [6]. The thalamus plays an important role in the selective at-
tention of sensory information [15], and thalamic injury can lead to severe at-
tentional deficits [16]. Due to the thalamus being the central hub in coordinating
sensory integration into the default space, attention to certain sensation mod-
ulates what information is integrated into consciousness [6]. Thalamocortical
oscillations adaptively resonate with sensory organs in a format organized by the
thalamus so that those sensory organs selectively paid attention to rise to aware-
ness [6]. This attentional gating occurs through the thalamic reticular nucleus
[17] [18], directing attention via an internal attentional “searchlight” [19].
Through inhibiting or disinhibiting certain thalamic relay cells, the thalamic re-
ticular nucleus may control which sensory organs are synchronized with the
cortex [18].

Comatose states are characterized by an absence of arousal and consciousness.
Through studying what happens when consciousness is absent, we can better
understand what leads to it. The important role of the thalamus in consciousness
is demonstrated in the development of coma after thalamic lesion [20]. Thalamic
stimulation has been shown to be a possible treatment for comatose states
through case studies of resulting responsive behavior [21] [22]. Recently, non-
invasive ultrasound pulsation techniques have proven successful in stimu-
lating the thalamus leading to substantial improvement of patients along the
Coma Recovery Scale [23]. This effect is believed to act via modulation of tha-
lamocortical communication [24] and has been shown to speed anesthetic re-
covery in animal models [25]. During anesthetized states, there is reduced corti-
cothalamic connectivity [26] and thalamic metabolism and blood flow are re-
duced [27].
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3.Theoretical Advancement

Since our main article laying the foundations of the default space model was
published in 2015 [6], we have continued to develop new concepts within the
scope of the model as well as improve on its principles in order to further ex-
plain and describe the role of the default space in memory, cognition, creativity,
emotions, meditation, sleep, and other physiological functions. We have out-
lined the main advances here in order to update readers following our theory as
well as provide increasing insight into our model.

4. Lateral Inhibition

Based on recent articles on an elusive physiological phenomenon, sensory lateral
inhibition, the functional role of this phenomenon in the emergence of percep-
tion has been elucidated [2] [3]. We have explained how fast gamma oscillatory
communications between peripheral receptors such as photoreceptors exhibit
lateral inhibition, thus allowing the corticothalamic networks to “see” the retina
(or other sensory organ) as if it were a 3D “Smart Screen” [3]. The currently ac-
cepted view in science is that this universal physiology is local and “lateral” [28].
When we speak of lateral inhibition, we do not mean in the exact commonly
used sense indicating cells inhibiting physically adjacent cells, however, cortical
inhibitions of sensory organ cells that are “adjacent” through synchronization.
Although the cortex is not physically adjacent to the sensory organs, it is func-
tionally adjacent due to the synchronization of said cortex with such sensory or-
gans via membrane potential oscillations [6]. This allows communication at near
the same time interval as if the cells where physically adjacent. This fast time in-
terval is possible at such separated distances due to the speed of charge trans-
mission and the frequency of the oscillations. We do however note that receptors
synchronized with the cortex laterally inhibit its physical neighbors, although the
main source of processing determining how cells are inhibited comes from the
cortex. This can lead to a magnification of sensory signals, and/or a filtering of
unwanted data [3].

We propose that such lateral inhibition occurs among all sensory organs as a
main component of perception. In the case of vision, all retinal cells oscillate
with the visual and parietal cortices creating a 3D visual space [2]. This creates
the infrastructure needed for the integration of stimuli received by all photore-
ceptors among the retina. In this way, the visual cortex binds its information of
color, distance, and position synchronously with the photoreceptors through
lateral inhibition, allowing the retina to near instantly integrate new visual sti-
muli into this visual infrastructure [2]. Through this mechanism, a well mapped
and calibrated internal visual space is maintained. We have proposed how this
infrastructure is projected onto the retina itself with depth encoded in the disc
layers of the photoreceptors [2]. This encoding provides a third dimension to an
otherwise flat visual image. The depth is calibrated along the ~1000 discs in each
photoreceptor [29]. Each photoreceptor sees a portion of the entire visual image
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similar to an individual pixel on a screen (Figure 2).

An initially weak visual image is received by the ON-center photoreceptors.
The information from the ON-center photoreceptors becomes magnified in
graded potentials onto OFF-center photoreceptors with strong amplification and
modification from the cortex based on its current expectation of the scene [2].
This image on the OFF-center is that image we actually see which is projected to
the brain to be integrated into the default space via the retino-geniculo-cortical
oscillations [2]. The same mechanism is active in faculties used to hear, taste,
smell and touch [3]. Sensations perceived may be derived directly from actual
physical information such as light and sound [30]; however, the dominant per-
ceptions are cortically processed sensory information at the site of the receptors
where sensory transduction originally occurs [4]. The information for these
top-down perceptions are amplified, processed sensory stimuli combined with
perceptive expectations derived from memory, creative, and executive mental
functions.

The neural correlates of the senses are anatomically well defined, but under-
standing how biological membrane potential oscillations modify internal func-
tional sensory processing requires examination of lateral inhibition at the site of
initial stimulus. The default space is dynamically active and its precise organiza-
tion allows cortical centers to parallel process incoming signals from the receptor

Primary oscillations, creating the Secondary and tertiary
visual default space processing

Off-center
photoreceptors

25 microns

On-center
Photoreceptors, discs, precalibrated by photoreceptors Contents of the space automatically
retinal geniculocortical oscillations focused on the discs

Figure 2. Calibration of photoreceptors and discs in the retina. Retino-geniculo-cortical oscillations pre-calibrate the retina
for distance, depth, color, and motion. These oscillations are the foundation of visual perception, and are required for
additional processing to occur. This foundation which creates the dark visual space allows the contents of the external space to
automatically be focused on the discs, allowing advanced visual perception to take place [5].
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site and “views” these as proxies of external space, objects, music, etc. [31]. All
this transpires in relationship to thalamus, with the coordinates of anterior,
posterior, right, left, superior or inferior being oriented in respect to the thala-
mus and the surrounding default space [31]. This space is precisely defined by
the micro-calibration of the retina for visual space and the less precisely defined
non-visual space calibrated by the cochlea [31].

5. Visual Consciousness

We have asserted with support from studies on anesthetics that oscillations in
the gamma frequency range (30 - 200 Hz) form the foundations of consciousness
[32]. However, alpha oscillations are the dominant frequency range in the brain
and fundamental to central nervous system function [33]. We assert the main
importance of these frequency ranges in the formation of the visual and non-
visual internal space.

A great deal of consciousness research has been conducted in relation to vi-
sion, assisting us in understanding the nature of mind and its predominantly visu-
al memory, cognition, awareness and creativity [34] [35] [36]. Our visual theory
is structured on the thalamus which is the traffic controller of the circular infor-
mation flow between and among peripheral and central neural networks, inte-
grating and interfacing bottom-up and top-down parallel processes [37]. We have
proposed that visually associated cortices such as the striate cortex power the
horizontal and amacrine cells of the retina through the retino-geniculo-cortical
oscillations, allowing the retina to quickly processes, amplify, and filter incoming
visual stimuli [2]. Based on informational analysis of retinal and thalamic action
potentials [38] [39], we have proposed that ~93% of visual information present
on the retina originates from cortical areas responsible for memory, spatial, ex-
ecutive, and many other functions [5]. These cortical areas transmit information
on depth, space, location, distance, color, and motion to the retina via lateral in-
hibition [2].

The initiation of a conscious experience of a visual scene begins when visual
sensory input is transduced on the retina [40]. Prior to a specific visual datum
being received, on-center and off-center photoreceptors of the retina are syn-
chronized with the cortex by retino-geniculo-cortical oscillatory activity. This
activity oscillates at a default gamma frequency (30 - 200 mhz) and creates co-
herence between the photoreceptors, thalamus, and relevant cortical areas [2].
The oscillations allow the photoreceptors to create a default visual space which is
pre-existing, meaning it exists continuously regardless of incoming sensory data
and is embryonically developed. As we have described in our explanation of lat-
eral inhibition, external photons land on the on-center photoreceptors where
they go through amplification and lateral inhibition via the cortex [2]. The final
imagery experienced exists on the off-center photoreceptors, thereby providing
conscious vision of the objects in sight [2]. This activity throughout the whole
retina creates the visual field of internal space (Figure 3).
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Figure 3. Visual fields of the default space. (A) Appearing dark and with fuzzy boarders, the intra-personal visual space allows for
internal vision that forms the default foundation for external visual imagery to be replicated within. Baseline retino-geniculo-
cortical oscillations maintain the experience of external visual space; (B) The seamless integration of binocular vision when
viewed from behind the eyes respective to the thalamus. The internal visual replication of the external visual field contains
precisely calibrated distances and scales; (C) The after image of a visual scene viewed upon closing the eyes demonstrates that
we carry areplication of the external world within our minds even without present sensory input. The after image remains when
the eyes close, however, it follows the viewer when their orientation changes, breaking away from the orientation of external
space. This demonstrates that the seemingly external image is truly internal [41].

6. Respiration and Membrane Potentials

The basic biology of membrane excitability necessary for the membrane poten-
tial oscillatory activity behind consciousness has an ancient evolutionary basis.
All biological cells have evolved homeostatic mechanisms of energy-consuming
import-export of ions and molecules and the channel proteins utilized by animal
organisms first evolved 1 billion years ago [42]. We further the notion that the
unique cellular phenomenon of membrane excitability underlies many aspects of
animal psychology by asserting the harmonic and organized oscillatory systems
based on the changes in individual cell membranes are the foundation of sen-
tience. Temporal sequencing of neuronal events across brain systems results in
awareness and the charge of each cell is the primordial building block to organ-
ism-level awareness [42]. We draw additional support for our concepts of mem-
brane oscillatory activity from the arguments by researchers that synchroniza-
tion of neuronal spikes through ion waves [43] [44] [45] and ephaptic commu-
nications [46] are likely mechanisms for explaining the unification of cognitive
processes [47].

We have proposed how the unified consciousness we experience is energized
by breathing [4]. We have deduced through studies on the electron transport
chain, membrane potentials, and ATP formation [48] that during inspiration,
electrons are released into the body that raise the membrane potentials of cells
throughout the body [4]. Via the electron transport chain, a much greater
amount of ATP (32 molecules) is produced per molecule of glucose when suffi-
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cient oxygen is present versus when a lack of oxygen exists (2 molecules) [49].
“This charging” of membrane potentials occurs in part through the ATP power-
ing of potassium channels which pump potassium ions across the membrane,
resulting in a more polarized membrane [50]. Our assertion is that respiration
influences brain activity, the autonomic nervous system, blood pressure, heart
activity, homeostatic physiology, and behavior.

We further propound that beyond the ATP powered membrane potential
hyperpolarization, respiration creates electrons via slowly adapting stretch re-
ceptors which are able to penetrate bodily tissues and further power ion chan-
nels to hyperpolarize membranes [4]. Our main assertion on respiration is that
respiration is responsible for the dynamic polarization fluctuations observed in
cell membranes [4]. These fluctuations are the source of brain waves which have
shown correlation to respiration [51]. Furthermore, the autonomic nervous sys-
tem is modulated by membrane potential which can itself be modulated by res-
piration [52]. By synchronizing respiration with heartbeat (cardiorespiratory
coherence) and lowering the ratio of heartbeats to breaths, one can induce a re-
laxation response, which has been demonstrated to decrease oxygen consump-
tion, blood pressure, and sympathetic reactivity to stress [53]. We have proposed
that this decrease in sympathetic reactivity occurs via the increases in neuronal
membrane potentials described [54].

7.Emotion and the Mind-Body Response

Specific patterns of breathing are intimately associated with specific emotions
[55] based on predictable oscillations in the mind [4]. Breathing has demon-
strated the capability to modulate fear, arousal, and cognitive states while sleep,
emotions, exercise, hypoxia, and hypercapnia have been shown to modulate
breathing [56]. Deep breathing techniques such as “Pranayama” have been expe-
rimentally shown to aid in many negative emotional modulations of mind by
breaking the breathing patterns associated with the troubling emotions [57] [58]
[59]. Meditation techniques have been demonstrated to attenuate symptoms of
depression, anxiety, negative coping and affect, self-hostility, and even post-
traumatic stress disorder [53] [60]. The mind responds to the physiological state
the body is under, of which breathing is a main part, by undergoing the
emotion(s) associated with that physiological state(s). We have labeled this
brain-body unity phenomenon of the state of the body affecting the mind and
vice-versa the “mind-body response” [54]. The practical applications of this
concept can be a powerful influence over one’s daily mental and physical health.
The mind body response asserts that in a snowball like effect, controlling one’s
breathing pattern leads the mind to experience the emotion associated with that
breathing pattern, which in turn influences the breathing pattern automatically,
further strengthening the emotion of the breathing pattern in the mind [54]. A
similar effect is seen in expressions of emotion which are readily communicated
to peers through facial expression. The mind body response hypothesis predicts
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what numerous research experiments have shown; that forced facial expressions
are reflected in the state of the mind. Forced laughter and smiling substantially
improves mood in participants [61]. As we have described how the external
world is represented in internal space, mindfulness of breathing can make a
person more aware of this internal space and feel alive within a large limitless
expanse of space [7]. Without knowledge of this internal world, one may feel it is
the external world that they experience as limitless and that it is a part of them.
Various levels of personality and emotional disorders may further lead to more
problematic psychological and psychiatric disorders through the misidentifica-
tion of the external world with the internal. This characteristic of the default
space needs to be recognized and taken into consideration when evaluating and
treating mental disorders.

8.Mediation Experiences

Many studies on meditation has unequivocally shown it to facilitate the ability to
remain calm under stressful situations, control one’s emotions, and gain a better
understanding of the “self” [62] [63] [64] [65]. Meditation has been shown to ac-
tivate the prefrontal cortex and increase levels of free glutamate in the brain,
stimulating increases in serotonin [66] [67]. In addition, many other brain re-
gions are activated or altered during meditation, specifically in respect to our
work, the default mode network is altered [68]. Meditation associated physio-
logical changes such as reduction in respiration and heart rate facilitate positive
feelings, consolidation of new memories, and learning [69] [70].

There are certain experiences that occur during various mediation techniques
that support notions of the default space model. Those that practice transcen-
dental meditation report experiences that transcend normal states of being
which are characterized by unbounded space and time [71]. We have proposed
that this unbounded space experienced is indeed the default space which is not
normally apparent in normal states of consciousness [7]. Although we are con-
sciously unaware of this 3D space, our unconscious mind uses it as the frame-
work for reproduction of the external world [9]. Through the intense introspec-
tion that occurs during meditation, one can achieve a deeper interoceptive
awareness that not only leads to a more vivid perception of visceral feelings and
emotions [72], but also the boundless internal expanse of the default space.

9.Mechanism of Out of Body Experiences

We have proposed how the cornerstones of our intrapersonal space are the reti-
no-geniculo-cortical oscillations [2] and the corticothalamic oscillations [6]. The
brain receives multisensory inputs and binds these inputs into a neural map that
serves to simulate the external world within [6]. Out of body experiences (OBE)
are a type of autoscopic phenomenon, a visual hallucination that creates the
perception of disembodiment or existing outside of one’s body [73]. During an
OBE, a person can feel that in addition to their sensory perspective, their feel-
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ings, thoughts, and emotions are also occurring from this outside visuo-spatial
perspective [74]. The person may experience possession of a duplicate body
from their hallucinatory perspective while still feeling ownership of the body
they see apart from their perspective as if looking at a reflection [75].

Corticothalamic oscillations link all parts of our sensory experience with an intra-
personal space that replicates the external space [2] [76]. The thalamus integrates
sensory information with visuo-spatial and executive information with the cortex,
creating a unified conscious experience which is structured on the recreation of ex-
ternal space [2]. We have proposed that if abnormal cortical activity occurs in
this process, then the thalamus may recreate an external space that has an inac-
curate perspective [9]. Due to the nature of retino-geniculo-oscillations syn-
chronizing the cortex with the retina [2], we have proposed that if abnormal ac-
tivity were processed through these oscillations, this information would be pro-
jected onto the retina leading to the experience of this alternate perspective [9].
Due to the thalamus being the hub of sensory integration as well as space, time,
body location, and sense of self, alterations in some if this information could
lead to an overall alteration once the many aspects of a conscious experience
have been unified [9].

10.Conclusions

The default space model identifies an internal 3D neural space which is the
foundation and structure of conscious experience. Membrane potential oscilla-
tions from the body and brain are coordinated, synchronized, and harmonized
by the thalamus so that all internally and externally derived sensory information
is filled into this 3D neural space in order to simulate the external world within.
Top down dominated synchronization of the sensory organs with cortical struc-
tures brings these cortical areas to the sensory organs allowing sensory stimuli to
be processed at the sensory organsite.

In this article we have reviewed the updates of our dynamic global theory that
is supported by clinical studies, first person observations, and etiologies of clini-
cal deficits. Aside from the nature of the origin of reality itself, consciousness is
the most mysterious concept known to man. Understanding how it arises and
how it exists in our universe would not only greatly benefit the fields of neuros-
cience, artificial intelligence, and general health, but also holds untold possibili-
ties for our future not only as human beings, but as conscious entities.
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1.Introduction

The nature of human consciousness has been debated and contemplated by phi-
losophers, scientists, theologians, and mystics, yet the basis for its existence has
remained a mystery. Human experience consists of sensory information from
outside the body as well as internal bodily information, including the body
schema, a representation of the body shape and space [1]; thus, we define con-
sciousness as the simple awareness of self and experience. The vast amount of
afferent sensory input to the body must be directed to appropriate cortical areas,
and is done so by the thalamus [2]. Malfunctions in thalamic routing/signaling
have been shown previously to play a significant role in both central pain syn-
drome [3] and in the infrastructure of consciousness, by coordinating feedfor-
ward and feedback traffic with cortical areas and peripheral organs [4].

The thalamus integrates both peripheral and central neural traffic, effectively
acting as the interface for bottom-up and top-down processing [5]. The dynamic
oscillatory activity that forms the foundation of consciousness occurs in the
gamma frequency range [6], and previous examinations of neurological disord-
ers from the perspective of the 3DDS model suggest that failure of thalamic in-
tegration (i.e. afferent/efferent synchrony within this range of frequencies) may
form the neurological basis for disorders such as phantom limb syndrome and
contralateral neglect [7] [8]. In the present article, we argue that disruption of
normal afferent/efferent oscillatory synchronization can lead to sensory expe-
riences characteristic of central pain, and may in fact lend insights into the neu-
rological basis of consciousness. Through this elucidation, we provide a novel
look into how the top-down domination of sensory perception can lead to al-
tered sensory experiences such as experienced in CPS.

2.3D Default Space

The hypotheses proposed by Jerath et al. (2014, 2015) characterize a unique
perspective on the nature of disorders with debated origin (including phantom
limb syndrome and contralateral neglect) using a dynamic model of mind and
consciousness [the 3D Default Space model (3DDS)]. The 3DDS model proposes
that a 3D internal neural space is maintained and supplemented, or “filled in”
with sensory information. The model further proposes that this 3D default space
is the fundamental structure of consciousness and that all experience is con-
tained within it. In previous work, we have proposed that the thalamus acts as
the central hub of consciousness as it assists in processing sensory information
in thalamocortical feedback loops, integrating this information into the 3D space
[71 [9] (Figure 1).

The 3DDS model contends that the brain simulates the external physical
world in an internal 3D space, which arises as a conscious experience [9] [10].
This is not only demonstrated by Contralateral Neglect and Phantom Limb syn-
dromes, but by illusions that the average person can experience. These condi-
tions are failures of the mind to correctly simulate the external world and are key
in elucidating mechanisms of cognition [11]. In the case of Contralateral Neglect
Syndrome, the external space on one side of the person’s body fails to be repro-
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Figure 1. Mapping of sensory stimuli in the default space. This image illustrates how visual and non-visual sensation is mapped
instantly and seamlessly within the internal 3D default space of the mind. Images that fall onto the fovea are processed along
the visual pathways and monocular images converge in the visual cortex. These images are processed within corticothalamic
feedback loops and integrated with other sensory stimuli into the default space by the thalamus. The result is a unified
experience founded in a three-dimensional, internal space. Final processed sensation is experienced at the sensory organ of
origin which allows in- coming sensory stimuli to “fall into place” where it is expected [9].

duced in internal space, and in Phantom Limb Syndrome, false limbs are
expe- rienced that do not truly exist in external reality [12].

3.Central Pain: History and Characteristics

CPS is a debilitating and chronic pain condition that results from a lesion or
dysfunction within the central nervous system (CNS) [13]. The symptoms of
central pain were first described as early as 1810, though the full concept of the
syndrome was not developed until 1891. Through examining lesions in autopsy,
Ludwig Edinger concluded that the pain that had been experienced by these pa-
tients was likely due to contact of the injured tissue with the sensory path of the
CNS [3]. Subsequently, in 1906 a subset of CPS,
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found to involve in the thalamus, was described as “Thalamic Syndrome” [14],
and Dejerine-Roussy Syndrome (now known as thalamic pain syndrome) was
discovered to result from a stroke or tumor, damaging the sensory nuclei of the
thalamus [15]. Today, the afore- mentioned syndrome terminology is medically
obsolete, and simply “brain-central pain” and “cord-central pain” are used to
differentiate the type and origin of central pain.

Central pain is characterized by chronic, excruciating pain, not in the dam-
aged sensory tracts, but rather, in the areas associated with the damage on the
contralateral side of the body [16] [17]. The experienced sensations consist
mostly of pain; however, other sensations can include coldness, prickling, tin-
gling, hyperpathia (increased sensitivity to light touch), sensory time lags, and
altered spatial awareness and body schema [3] [18]. Painful symptoms include
dysesthesia (acute pain sensations) and allodynia (pain from stimuli that nor-
mally does not cause pain), that can be elicited from a variety of stimuli includ-
ing movement, temperature changes, stress, and even music [3] [15] [19] [20].
Delusions and tactile hallucinations such as Delusional Parasitosis have also
been reported [21].

The majority of patients with CPS have suffered a spinal cord injury, though
patients with multiple sclerosis or stroke also develop the condition [22]. Con-
ventional medication has not been completely successful in ameliorating the
pain of CPS [13] [18]; however, ablation or electrical stimulation of damaged
thalamic tissue has been reported to provide some pain relief in those with tha-
lamic damage [23] [24]. Pharmaceutical medications that have been successful in
suppressing pain are those that reduce the hyperexcitability of neurons [25].

4.Somatosensory Pathway Anatomy and CPS Lesion Sites

In order to describe the mechanism and development of CPS, we explore the
anatomy of the spinothalamic tract, as damage along this tract is the most com-
monly proposed cause of central pain [26]. The spinothalamic tract is a primary
somatosensory pathway of the body and is responsible for mediating the con-
scious perception of pain [27]. The neurons of the spinothalamic tract are orga-
nized in 3 levels: 1) The first order neurons transmit sensory information from
peripheral sensory structures to the dorsal horn of the spinal cord, 2) The second
order neurons begin at the dorsal horn and contralaterally ascend to the thala-
mus, and 3) The third order neurons ascend ipsilaterally from the thalamus to
terminate in the somatosensory cortex [27]. Specifically, it is the second order
neurons of the spinothalamic tract that terminate in the ventral posterior infe-
rior (VPI), ventral posterior lateral (VPL), and intralaminar nuclei of the thala-
mus [27]. These sites are the most commonly referenced thalamic areas that,
when lesioned, lead to CPS.

Lesions anywhere along the spinothalamic tract or its cortical projections may
lead to CPS, with area-specific damage accounting for the different symptoms of
CPS [28]. Electrophysiological measurements in CPS patients indicate pathologi-
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cal alteration of thalamic circuits [29], and thalamic EEG recordings of
syndrome patients have revealed abnormal activity in the form of excessive delta
slow waves [24]. The sensory nuclei of the thalamus relay information in affe-
rent/efferent pathways between the body and cortex, and are also involved in
suppressing irrelevant information [2]. Given that the VPI and VPL nuclei are
the thalamic terminal sites of the spinothalamic tract, they are thought to be
crucial in the development of thalamic CPS [21]. In non-CPS individuals, neu-
rons in the VPL display regular alpha waves at 10 Hz, whereas the neurons of the
VPL in CPS patients fire brief bursts of high frequency action potentials, partic-
ularly in VPL regions that correspond to the painful body sites [29]. Additional-
ly, lesions of spinothalamic tract can lead to the “deafferentation” of relay cells of
the VPL and VPI seen in individuals with CPS [17]. CPS may also arise from
damage to the thalamic reticular nucleus [30] which directs neural circuits re-
quired for object attention, and regulates corticothalamic feedback and feed-forward
loops within the body [31].

5.Neuroplasticity and CNS Damage

Neuroplasticity is the brain’s lifelong capacity to adapt to new conditions and
learn new abilities from experience, through adaptive changes at both structural
and functional levels [32]. This dynamic ability to change allows the brain to
adjust its complex “circuitry” to a wide range of environmental pressures, in-
cluding normal tasks such as learning, or in response to brain damage [33]. The
nervous system’s capacity to repair and reorganize after damage may explain
how disruptions in the spinothalamic tract lead to characteristic symptoms of
CPS. Neuronal plasticity indicates that the brain is not a hierarchy of individual
modules, but is rather a set of dynamic, complex interconnected networks that
maintain a neural homeostasis [34]. Several neurophysiological mechanisms
may drive neuroplastic change in the CNS, including neuromodulation of syn-
aptic excitability, reorganization of cortical sites, and the creation of new neu-
rons [34]. Only in recent years has neuroplasticity been accepted by the scientific
community as occurring in adults in response to brain damage, which can result
in recovery of function [35]. Previously, the adult brain was thought to be
somewhat fixed, with changes only happening through cortical development
[32].

The central nervous system’s astounding ability to compensate for injury
through plasticity often results in recovery or improvement in CNS-damaged
individuals [33]; in fact, rehabilitation programs can drive reorganization of ce-
rebral networks often leading to functional improvements and recovery of func-
tion [34]. In the case of traumatic brain injury, damage to the sensorimotor cor-
tex and associated disability can be overcome through use and development of
compensatory motor patterns in nearby cortical areas [35]. A maladaptive role
of neuroplasticity can occur, however, due to the improper rerouting of axons to
unusual locations, maintenance of homeostasis, and reorganization of cortical
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sites [17] [36]. These spontaneous post-injury regenerative events can occur and
last for several months during the time when the injured brain is particularly
malleable. The CNS areas surrounding a damaged area are inhibited from
growth for approximately one month post-injury, before going through “waves”
of growth promotion [35]. This temporal pattern dovetails the time delay in the
development of central pain, with a third of thalamic stroke patients developing
pain between 1 and 3 months, and 11% of patients developing pain after a full
year [28]. Recent studies indicate that plastic alterations may also be induced in
peripheral nerve terminals, enhancing the magnitude of nociception and there fore
likely a factor in the development of persistent pain [27].

6.Current Hypotheses on the Etiology of Central Pain

The origins of the abnormal sensations and pain associated with CPS are not
completely understood, but etiological theories do exist. Many authors have
proposed the syndrome to be the result of abnormal thalamic activity due to a
lack of afferent input [17] [37]. Other hypotheses suggest the condition results
from damaged corticothalamic and/or spinothalamic networks, and other com-
mon explanations include maladaptive neuroplasticity as a source [17] [37].
Substantial thalamic damage can lead to sensory nerves randomly firing strong
signals, which, if persistent, have the potential to release toxic levels of neuro-
transmitters [38]. These toxic levels may cause inactivated, nearby pain receptors
to begin to fire as well [18]. Human experiments have shown that thalamic neu-
ron misfiring and associated thalamocortical dysrhythmia is a likely source for
neuropathic pain [39]. Moreover, disruption of modulatory function and gate
control through thalamic damage is also an often cited mechanism for central
pain [18].Maladaptive plasticity is often cited as a cause of CPS due to the time
delay in symptom development. Wang and Thompson (2008) assert the role of
homeos- tatic plasticity in the thalamus as a likely source of CPS. Their
hypothesis of ho- meostatic maintenance and post-lesion thalamic
hyperexcitability was supported experimentally in spinal-lesioned rats.
Additionally, in terms of the neurophysi- ological mechanism, they propose that
compensatory thalamic hyperexcitability results from plastic changes in
thalamic neurons and partial deafferentation over time. This, in turn, leads to an
increased gain of somesthetic sensory relay func- tion to the primary sensory
cortices, and the heavy afferent signaling now reaching these sensory cortices
is mistakenly perceived as painful stimuli [17]. Another modern hypothesis,
attributing the development of CPS to maladaptive plasticity, adds to the
previous assertion by suggesting that similar hyperexcita- bility develops in the
cortical neurons due to deafferentation resulting from spi- nothalamic
disruption. This hyperexcitability along with cortical reorganization is
proposed to lead to the induction of spontaneous pain [36]. The reorganiza-
tion of deafferentated cortex may “lock” the thalamus into the proposed hyper-
excited state, resulting in disruptions in the synchrony of the afflicted cortico-
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thalamic loop [3]. Additionally, it has been suggested that the resulting abnor
mal increases in the activity of the primary somatosensory cortex may underlie
the painful symptoms of CPS [13], as this cortical region has been shown to en-
code stimulus intensity [40] and its nociceptive processing is somatically
mapped [41].We add to the current hypotheses regarding central pain by
applying the 3DDS model to the current ideology revolving around CPS. We
propose that, depending on the patient, various mechanisms may lead to CPS,
although the majority of cases are due to the failure to suppress and properly
process sensory information due to deafferentation and neuroplastic
maladaptations. This prop- osition is based on modern theories of the
development of CPS; however, we expand on these hypotheses by applying
the 3DDS model in order to create a complete etiology and description of the
mechanism. In order to thoroughly ex- plain our hypothesis, we explore the
healthy vs. CPS states of the human CNS through the lens of the model.

7.3DDS Model and the Healthy State

According to the 3DDS model, healthy people are able to maintain an internal,
near real time experience of the external world due to fast feedback/feedforward
oscillatory loops between the body and cortex, coordinated by the thalamus [7]
[9].

A normal sensory experience begins with the stimulation of the sensory organ,
resulting in transduction of sensory information that travels along afferent
pathways to the thalamus [2]. Here, it is directed to the appropriate cortical
areas for processing [15]. The modern consensus is that brain-centric deduction
of the processed sensory information is experienced by consciousness in the
higher cognitive brain centers (Figure 2). The 3DDS model is not brain-centric
and asserts that: 1) the processed information is then projected back to the orig-
inal sensory organ by the thalamus on the efferent pathway via the fast oscillato-
ry membrane potential activity; 2) this informational loop creates a synchroniza-
tion of the afferent sensory information with the processed efferent; 3) the near
real-time synchronization creates the conscious experience of that respective
sensory organ by way of the membrane potential oscillations, with the oscilla-
tions of the every cell in the body resulting a unified conscious experience [10].
The oscillations between each sensory organ and corresponding cortical site are
not isolated, but in sync with all of the other oscillatory activity throughout the
nervous system and body [10].

The 3DDS model proposes that in the healthy neural system, new sensory in-
formation is integrated into the pre-existing 3D neural space maintained by cor-
ticothalamic oscillations. This 3D internal space contains what the mind simu-
lates as the external world, and is constantly updated with new sensory informa-
tion [9]. In the tactile sense, information is generated and perceived by a variety
of sensory receptors including nociceptors, mechanoreceptors, and thermore-
ceptors that measure pain, stretching, and temperature respectively [42]. We
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Afferent skin
nerves
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nerves

Figure 2. Model of the modern scientific view of sensation. This diagram illustrates the
anatomy of the modern, brain-centric, scientific view of sensory information flow. Affe-
rent sensory signals are balanced with homeostatic efferent information that can
mod- ulate sensory receptors. The afferent sensory stimuli are passed to cortical areas
by the thalamus, where information is passed up a hierarchy of cognitive modules,
ultimately leading to the conscious experience of sensory information. In this model, a
balance between top-down and bottom-up information is achieved, neither showing

dominance to each sensory system.

propose each of these receptor types oscillate at different frequencies on path-
ways directed by the sensory thalamic nuclei. The afferent and efferent oscilla-
tory activity would not be balanced or coordinated without direction from the
reticular formation [31], which is why lesions of this region may result in CPS.
When observing CPS mechanisms in the context of the 3DDS model, it is im-
portant to note the dominance of top-down sensory processing in healthy as well
injured patients.

The pre-existing oscillatory synchronization between the peripheral receptors
and respective cortical sites (as coordinated by the thalamus) facilitates peri-
pheral receptor preparation in terms of touch, pain, temperature, or other sti-
muli through top-down processes [43]. This allows the expected stimulation to
“fall into place” into the 3DDS so it can be experienced in real time. The infor-
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mation required to prepare the peripheral receptors is provided by the top-down
dominated oscillatory synchronization between the peripheral receptors and the
“adjacent” involved cortical areas [44]. This continuously maintained top-down
projection of external space is consciously experienced as it is created, via “mag-
nification” of the afferent, bottom-up, sensory signals processed under the in-
fluence of higher cognitive functions (such as attention and memory; Figure 3)
[44]. Although the afferent signals are processed by the brain, they do not rise to
conscious experience until after processing, at which point they are projected
back to the original sensory receptors. The sensory receptors remain synchro-
nized with cortical units via gamma wave oscillatory activity [45], which is

Prefrontal cortex AT
Left sensory

cortex

Thalamus

Afferent skin
and nerve
impulses

Efferent
“top down”
impulses

|
Figure 3. 3DDS model of sensation. This diagram illustrates the 3DDS model of sensory
experience in which synchronization is maintained between the peripheral sensory or-
gans and cortical areas. In the healthy individual, oscillatory synchronization is coordi-
nated by the thalamus, and maintains a near real-time experience of each sensory
modal- ity. Synchronization of all oscillatory activity throughout the body is integrated
by the thalamus to form a unified experience of the external world. The 3DDS model
proposes that the sensory receptors receive dominant top-down efferent impulses
from the cortex via the membrane potential oscillations. Subsequent synchronization
between the sensory receptors and cortex (via the thalamus) creates awareness of the
sensory information at the site of the receptors, thus leading to the potential for top-
down input to influence new afferent stimuli.
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driven in part by thalamic input to layer 5 neocortical pyramidal neurons [46].
We propose that, although afferent sensory information is normal in those with
CPS, CNS participation in the processed efferent sensory impulses may disrupt
normal gamma synchrony, and bring the abnormalities of the damaged neural
network into the efferent sensory stream.

8.Hypothesis: Mechanism of Syndrome State and the 3DDS Model

In patients with CPS who have had an injury along the spinothalamic tract, there
has been damage to the spine, thalamus, or cortex; however, signals from unin-
jured peripheral sensory receptors feeding into the lesioned areas continue [3]
[28] [37]. Most often, pain and uncomfortable sensations of this syndrome take
weeks, months, and even years to present [4] [19]. We agree with the modern
theory that the time delay in symptom development is due to the nature of neu-
roplasticity of the brain [17] [18] [36]. Immediately after the development of a
lesion along the spinothalamic tract, numbness is most often felt [12]. The
numbness results from the absence of tactile signals reaching the brain due to
deafferentation, similar to the effects produced by a large dose of local anesthetic
[47]. Development of painful symptoms are likely a result of maladaptive plas-
ticity, [17] and we build upon this modern assumption using the 3DDS model in
order to elucidate the potential etiology of CPS.

Neuroplasticity is normally a beneficial brain characteristic [48], but in the
case of CPS development it is maladaptive [17]. There are multiple proposed
mechanisms of plastic change that could lead to CPS, including homeostatic
plasticity, CNS reorganization, and the development of new network connec-
tions. These plastic mechanisms involve incessant afferent sensory information
from the uninjured peripheral receptors and their deafferentated thalamic and
cortical counterparts, which causes the formation of a painfully dysfunctional
network over time [47]. Damage to the thalamus may lead to the failure to sup-
press and filter the continuing afferent signals, resulting in the development of
alternate sensory routes. The signals may find their way through other unda-
maged thalamic nuclei that project the signals to other non-specific areas, in-
cluding pain areas [18]. Thalamic damage may also lead its sensory modalities to
become reorganized, causing non-painful stimuli to register as painful [29]. Due
to the thalamic coordination of almost all sensory data [2], this reorganization or
development of alternate sensory routes may lead stimulation originating from
hearing music or even experiencing happiness to signal an experience of pain.

Homeostatic plasticity may contribute to CPS through hyper-amplification of
tactile stimuli [17]. Due to the deafferentation of thalamic and cortical sites
along a damaged spinothalamic tract, the neurons here see little activity, result-
ing in the adaptation of the homeostatic baseline, and ease in the potential for
hyperexcitability [17]. The synchrony between the deafferentated thalamus and
cortex becomes disturbed upon damage [3]. The change in thalamic excitability
coincides with the reorganization of the cortical counterparts and the modern
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assumption is that the cortex “locks” the thalamus in this hyperexcitable state
[3]. Thus, a dysfunctional corticothalamic loop along the sensory pathways de-
velops.

The 3DDS model is not in conflict with the modern theories of CPS. We ar-
gue, however, that these theories lack the full scope of the syndrome. By incor-
porating current theory with 3DDS model concepts, we arrive at a more com-
plete etiology for CPS. Our model is differentiated from modern theories in the
following ways: 1) it assumes pre-existing, dynamic, gamma oscillatory synchro-
nization between the peripheral receptors and cortical sites, and 2) it is predo-
minantly top-down in nature. These oscillations are constantly maintained to
provide awareness of the relative sensory modalities [9]. The synchrony is dam-
aged upon spinothalamic tract lesions leading to maladaptive plasticity and oth-
er mechanisms we have described. Over time, the corticothalamic loop becomes
locked in a dysfunctional state. The currently accepted brain-centric view is that
the final perception of pain due to CPS happens in the higher cortical structures
after full processing. Our unified view of consciousness, however, involves the
full functional sensory system in producing its perception. The brain-centric
view of sensory information flow proposes a beginning and end; our assertion,
to the contrary, is that there is a circular flow creating a unifying synchroniza-
tion, which we propose is the foundation of consciousness.

The nature of the flow of information determines the nature of conscious ex-
perience. Information on the afferent pathway signals baseline subconscious and
unconscious information. We assert that the afferent signals are amplified by the
thalamus and cortex, leading to amplified sensory stimuli that are projected back
to the periphery where they are incorporated with new sensory stimuli, and then
sent back again on the afferent path. Because this synchronization is dominated
by top-down modalities from involved cortical regions, the sensory information
generated by the brain originates from pre-existing simulation from the external
world. We propose this is what gives rise to conscious experience [43]. As the
pain response becomes amplified by way of maladaptive recovery in the CNS of
CPS patients, these painful stimuli are transferred back to the relevant nocicep-
tors in the uninjured periphery via the efferent pathway (Figure 4). This oscilla-
tory synchronization of peripheral receptors with cortical sites is integrated into
the default space by the thalamus, and, through its dysfunction along the sensory
tract, normally non-painful stimuli are magnified and are thus experienced as
painful stimuli. The top-down dominance of the sensory stream leads paincen-
ters such as the insula (which have become hypersensitive to pain) to project
these pain stimuli to the peripheral receptors on a continuously maintained
loop, creating a snowball-like effect of building pain. The 3DDS model etiology
may lead to novel treatments geared toward preventing the magnified top-down
stimuli from generating this painful cycle.

9.Conclusions

We have drawn support for the dynamic 3DDS model by applying its framework

DOI: 10.4236/wjns.2018.82022

287 World Journal of Neuroscience


https://doi.org/10.4236/wjns.2018.82022

R. Jerath etal.

Thalamus

Afferent skin
and nerve
impulses

Efferent
“top down”
impulses

|

Figure 4. 3DDS model of CPS. This diagram illustrates the experience of central pain. In
patients with central pain, the overriding system of top-down impulses dominates the
sensory stream thus leading to dysfunctional cortical networks and subsequent
altered sensory information along this efferent projection. In the model, the insula
and sensory cortex are hyper-reactive in the presence of normal stimuli, presumably
due to maladap- tive plasticity and/or the development of alternate neural pathways
(see text for details). The 3DDS model hypothesizes that malfunction along the
spinothalamic tract would be projected back onto the sensory receptors from where
the initial afferent sensory stimuli originated. Subsequent oscillatory synchronization
between receptors and cortex would be dominated by the top-down efferent sensory
information. In the figure, the CPS pa- tient is shown with a lesion at the VPI of the
thalamus (a common source of CPS). Over time, this leads to the insula and cortex
receiving amplified information from the hyper- excitable thalamus in response to
normal tactile stimuli.

to the current knowledge of CPS. In this syndrome, pain and uncomfortable
sensations arise after damage to the central nervous system. We have explored
the most common cause of central pain, lesions along the spinothalamic tract.
The 3DDS model proposes that non-visual sensory information is relayed to the
thalamus, processed by corticothalamic feedback loops, and integrated into the
3D default space by the thalamus. This integration occurs through pre-existing
oscillations with the original sensory organ, dominated by top-down projections.
The somatosensory cortex is synchronized with its respective receptor site by
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these oscillations, essentially bringing the cortical information to the sensory re-
ceptor. In light of this concept, we have proposed a novel etiology for central
pain syndrome, based on the modern hypothesis that damage along the spino-
thalamic tract disrupts the synchrony of sensory corticothalamic oscillations due
to (partial) deafferentation of the thalamus and/or somatosensory cortex. This
damage can be followed over time by several potentially exacerbating events: 1)
maladaptive homeostatic plasticity, 2) the development of alternate routes
around damaged pathways, and 3) the formation of new connections to inap-
propriate cortical areas, including those that influence pain. These new pathways
and/or a hypersensitive thalamus/cortex allow the person to regain some sense
of the body area with the original severed connection; however, this often results
in the experience of extreme pain and uncomfortable sensations that become
“locked” in by the reorganized corticothalamic loop.
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