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IIpoioyog

H napovoa kot akdAovdn epyacio eivor eUmveLspéVn amd TV TOALETY] TPOGTAOELL OV YOl TV
OATOKTNON TOV OTOPOITNTOV, ALY KO TEPOV TOV OTAPOLTITOV, YVAOGEMV EMAV® GTNV LETAPPOCT,
v eneEepyacio aAAG Kot TV YA®GcoAoyikn Oempia kat v epapuoyn te. Me Bdon, Aoutdv, tnv
aroktnOeica puéypt TOpa gpmelpio Lov endvem oty eneepyocio Kot TNV HETAPPACT EEVOYAMOO®V
KEWWEVOV TTPOG TNV EAANVIKN YADGGA £® OMOOMGEL TNV YAMGGH GTOYO, TNV EAAMNVIKT GE QLTI
™V TEepinTmo, To emheydpevo keipevo: « Review of literature: Role of 5-aminolevulinic acid and
Sleep», 010 0m0i0 TEPLYPAPETAL ) EMGTNLOVIKY EPEVLVA APUOIIOV ETOTNUOVOV GYETIKA UE TV
EMPPON TOV CLUTANPOUATOS O TPOPNS 5S- ALA otnv oo Aettovpyio Tov Vtvov, oA Ko 6TV
AVTILETOTIOT XPOVIOV 1] TEPICTAGLUKDOV TPOPANUAT®OV KATé TNV S1APKELD TOV VITVOL KOl TNG
ovTviog.

XPNOHOTOLOVTOG AOITOV OAES TIC YVAOOCELS OV ETAV®D oTNV 0pOn drayeipion evog T€T010V KEWEVOD
KOl EMOTPOUTEVOVTOG TIG OTOPAITNTES LETAUPPACTIKESG IKAVOTNTES TOV MG TOPU EXW OMOKTNGEL,
TPOCGTAON GO VO PEP® MG OMOTEAECLLOL LU0 LETAPPACT] TTOV VO, LT S1UPEPEL GE VPOAOYIKO Kol
ONUOCIOA0YIKO ETIMESO OO TO TPOTOTLO KEIUEVO OAAA LETAPEPOVTAG OAN TO OTTOPOLTTO GTOLYEIN
Y TV avacHvtoaén Tov otV YAoooo otdyo. Emyeipnoa, pe Alya Adyia, va Soviéyom o
LETAPPOGT] TOV VO UMV £YEL Kapio O10popd ¢ TPOS TNV avayvwon g ard 10 TPOTOTLTO, ToPd
puévo v yAwooa e H anddoon awtn elvor ToAd Kovtd oty yvooT] 6€ OAoLG Katd AEEN
LETAPPOGCT, ®GTOCO OV akoAoVONONKE Lo TETo10V €1d0VG dradikacia. Yapyovv moArol
TAPAYOVTEG MG TTPOG TNV AOS0CT) TG 0POAOYING EMGTNUOVIK®OV Op®V 1oV KaO16TOOV ad povol
TOVG TNV SLOOIKAGTIOL TEYVIKT).

Me v cepd v onoia TapatiBeviot TapakdTm, Oo TaPOVCIAc® TO LETAPPAGLLO TOV ETAEYOLEVOL
TEYVIKOV KEWEVOV, TO TPMTOTLTO KEIUEVO, TOV GYOAOGUO TOV KEWEVOV KOl GTO TEAOS TO YAMGGAPL
NG OPOAOYIOG TV KEWEVOV.



Metdoppacua,

I[NEPIAHYH

>16%0¢: Na mpocdiopiotel eav 1 Tpéyovca PiAoypagio amd opudtiong Kpitéc vmootpilet Tnv
omapén oyéong peta&h g xopYNoNS CLUTANPOUATOV S1OTPOPNG TOV TEPLEYOLV S-
apvoAefovivikd o0& (5-ALA) kot tov vmvo. MéBodot: H evvolodoyik] avaAivon Hog GUGTNHOTIKE
kaBopiopévng opdoas dedoUEVOVY PaCIGUEVT GE ONUOGIEVGELS GE TEPLOOIKA AVAPOPUS.
XpnoomomOnkav otafepés GLYKPITIKEG AVOADGELS Yo TV OVAALCT TV 0E00UEVMY. AeTTOpUEPELS
AVOADGELS YPNOUOTOWONKAY Y10 TOV EVIOTICUO TACEWDY TOV 001 YNOAV GE GYEGES KOTAAANAOTNTOG
peta&d ™ xpnong S-ALA kot aipng. EmmAéov, diepeuvnOnke n oyéon petadd aiung, peratovivng
Kol Ovov. Agdopévou 0Tt 0V LINPYAY ONUOGIELUEVA dEdOUEVA OYETIKA e TOo 5-ALA kat Tov V1vo,
TpaypatoromOnke avédivomn Tov Tt givar yvooto yio 1o S-ALA kot v aipn. Anotedéopata: TIpog
10 POV, 6TO TAAIGLO AL TNG TG avabBedpnong, oev Ppébnie daubéoiun chvoeon arevbeiog pe to 5-
ALA «a1 tov vvo. H épevva deiyver 0t t0o 5-ALA €yetl éppeon oyéon pe v mopoyoyn
EVOOKVLTTOPIKNG EVEPYELNG, 1 om0l Ba UTOpoVGE v 00NYNGEL GE £val VPV PACLO EMOPAGE®Y OO
KUTTOPIKY] £®MG EVOOKPIVIKT Kol 0O VELPOAOYIKT £0¢ CLUTEPLPOPIKT). EmumAéov, vdpyovv evoeiEelg
01110 5-ALA pmopel va emnpedoet To ETTESO TPVITOPAVNG KOl GEPOTOVIVIG. ZUUTEPAUCLLOL:
[Tapdro mov dev vdpyovy perétes yia 1o S-ALA kot Tov Ovo, 1 TpEYOVGa EPEVVA TPOTEIVEL
d1apopovg TOAVOHS UNYOVIGHOVS e TOVG 0Ttoiovg To S-ALA Oa pumopovoe va ennpedceL TOV VTTVO.
O unyaviopoi vrodnAdvouv tn dvvatdTnta Tov S-ALA va Bondfcel 6tnv Tpocappoyn Tov
KIPKOSIKOD KUKAOL EVOG ATOUOV, TNG EVOOKPIVIKNG AELTOVPYING 1] TNG VELPOAOYIKNG AElTovpYiog,
(MOOTE VO, EMTPENETAL 1) OLOAOTEPN deEoy® YN TOV VTVOL UE PLGIKO TPOTO. Me avtdV TOV TPOTO,
UTOPEL VO TOPEYETAL L0 AGPAAESTEPT] EVOALOKTIKT AOon omd ta StabEcta papuaKo DITVOV.
Amonteiton mepattépm Epgvva Yo va, dtepeuvnBel avti n ThavoTnTO.

* AMlwon I'vootonoinong: Kavévag and tovg cuyypageic 6ev evtomilel chyKpouoT CULPEPOVTMV.

HEyeTOG CLYYPAPENS.

AéEeig kKhewdud: Avmvia, Alun, Meiatovivn, Evépyela, Metafoiopoc, 5- ApvoreBoviviko oy,
"Yrvog

1. EIZAT'QI'H

H abnvia sivor éva coPapd mpoéPAnua vysiog mov mAnttel ekatoppdpio avOpodmove. Ot droTopoyés
VTVOL KoL apOTTVIoNG eXTIdTan 0Tt ennpedlovy mepimov 50 - 70 ekatoppdplo EVAMKES OTIG
Hvouéveg IMolreieg [1]. [lepiocdtepot amd 100G GOV avOpMTOVS 0VOPEPOVY TG 01 SVGKOMECS
VIVOL OV AVTILETOTILOVY deiyvouv OTL T0 TPOPANLA eivon «TEPIGTAGIOKO», 1| TEPITOV 6 VOYTES TO



uva [2]. Zyeddv to €va TETAPTO TOV ATOU®MVY LE STOPAYES VTTVOL OVOPEPOLY GUYVI N POVIKL
abmvia [2]. Avietonilovv tpofAnuata tepimov 16 viyteg to ppva [2]. Zvyvd, ot avOpmmot mov
ndoyovv and abdmvio TEPLYpAPoLY OTL AVTHETOMTILOVY SLGKOAD VO arroKOUNB0VY ALY KoL VoL
Eumvnoovy Katd T S1dpKeLe ToL VIVOL Kot Eettof2].

O emmoAac oG TG abmviog 610 Yeviko mAnbuopod extipdton o 30% - 50% [3]. Ta edppoko wov
YPNOOTOHVTAL GNUEPA Yia TN Oepameia SatapoydV TOV VTVOL £XOVV APVNTIKEG TOPEVEPYELEG.
EmumAéov, 6ha ta @apuako Hrrvov tpokarobv vvniio. Aloonueiot Pedtioon otov Hrvo
avaépnke amd aPKETOVS GLUUETEXOVTEG GE LI TTPOTYOUUEVT LEAETN TTOV Slepedivnoe T GYEon
HETOED TOL GLUTANPONOTOG S TPoPng S-ALA kat Tov mpodafritn. To couniAnpope dStotpoerg S-
ALA 0o pumopo0ce evoeyouEVMS VoL tvar po EVOAAOKTIKN TPocEyyion Yo T Bertioon tov VTvov.
To 5-ALA onpovpyel evépyeta kot pmopel vo, TPoGapUOGEL TOV KIPKAG10 KOKAO TOV ATOUOV (OGTE
Vo EMTPETEL TV OLOAOTEPT POT| TOV VITVOL UE PLGIKO TPOTO. O GKOTOG AT TNG EPELVAG Eivar Vo
OVOADGEL TL £XEL ONUOCIEVTEL GE EMOTNUOVIKA TEPLOOKA GYETIKA pe T0 5- ALA Kat tov vmvo.

"Yrvog ko 5-ALA

e (o Tponyovevn HeAETn mov 01e&nyon yio tnv diepevvnon g oxéong petasy S-ALA ko mpo-
dwpnn, yopnynonke va epoTNUATOAIYIO TOV KOAVYE Eva VPV PAGLO LETPMV TPOCTUGIOG TNG
vyeiag. Kaf' 0An ) dibpkeia TG LEAETNG, Ol GUUUETEXOVTEG KATEYPOPAY TO GLVOICONLATE TOVG OE
éva, Kanpeptvo nueporoylo. Katd t didpkeia tng LEAETNG O1 GUUUETEXOVTEG EAAPOV CUUTAN PO
5-ALA yw pa mepiodo 12 Bdopddwv. Ot GUUUETEYOVTES AMAVTNOAY GE VO EPOTNUATOAOYIO TNV
EBdopdda 0 ko v ERdopdada 12, mépacav amd cuvEvieven, evd Ta kabnueptvé nuepordyd Tovg
a&loroynOnkav otig EBdopddeg 0, 4, 8, 12 kat 16. Katd ™ didpkeio ovtng T LEAETNG, TPOEKLYOV
HEPIKE EVOLAPEPOVTO OMOTEAECUATO GYETIKA UE T TPATLTO VITVOL. 'Evag amd Toug yrotpoig mov o
YVOPILOV TOVG GUUUETEXOVTESG KO TO VIO PEAETT TPOTOV, EYpOaye dVO AVOPOPES Y10 KATO10VE Otd
tov¢ 154 ocvppetéyoviec. Ta dedopéva amd TIG avapopEég TEPITTMOGEMY LIOONAM®VOLV 0Tt TOo 5-ALA
umopel va oyetiCetan pe v Pektioon tov vvov. H perém €deiée 0t ta TpdTLTTO, HTTVOL
BeltioOnkay evd yopnyobvtov 10 GCOUTANPOUC TOV SO mgE, Kol 6T GUVEXELN ETEGTPEYAV GTO,
TPONYOVUEVA TPOTLTO, OTOV TO GUUTAN PO CTOUATNCE. AVTA TA GTOYEIN TOPELYOV Lo IGYVPT
atoAdyNon yu vo oTnpiEovy auTiv TV pEvvaL.

2. EIIIXTHMONIKH EEEAIZH

To 5-ALA givat yvootd og éva Bacikd cuotatikd mov Bondd oty mapoywyn aipung. H 006g
ovvbeong mopeupivng mov 0dMYel 6TOV GYNATIcU TNG aiung ota Onractikd cuvtifetal and
dupopeg evmoels ka1 5- ALA eivor n mpan.

H aipn nailel poro otov TpdTo peTAd0oNS EVEPYELNG 6TO KOTTapO. [4]. H Kuttapikn mapaywyn
EVEPYELOG YPNOIUOTOLEL AAVGIOEG LETAPOPAS NAEKTPOVIMV 01 OTTOTES ElvaL EVIOTIGUEVES GTNV
KUTTOPIKT HeUPpavn, yia T cvvBeon tov S'-tpromcpopikng adevocivng (ATP) [4]. To ATP
LETOPEPEL OTAL KOTTOPOL T YNIUKT EVEPYELNG TPOKEEVOD VO, Tparypatomon0ei o petafolopog [4].
H katavonon g oxéong petald tov 5-ALA kot g mopaymyng aipng pmopet va mapéyet ototyeio
nov va e€nyovv yuoti to 5-ALA pumopei 1} dev pumopel va €xel oyéon pe tov H7vo.

3. MEOOAOI ANAZHTHXZHX



H Biproypagikn a&loddynon avtov tov dpbpov Pacictnke 6TV EVVOIOAOYIKT OVAALGT LG
CLGTNUOTIKA KaBoplopuévng opados d£d0UEVMVY TOV ONUOGIEVTNKE GE EMGTNILOVIKG TEPLOJIKA
¥pNoomotmvTag HeBddovg TekuNpPLpévng Bedpnone. Xpnolomomonkay cuveyeic cLYKPITIKES
aVaADGELS 01 0TTO1EC KATELOVVOLV TNV EpELVa. AVTH 1| AVAAVTIKY TEYVIKT, 1] om0l ovartHyONKe amd
tovg Glasser ko Strauss, alomomOnke yia tn depedVIOT TV PUVOUEVOV TG avOpOTIVIG OONG
Kot TV €£QYNoM TG CLUTEPIPOPAS Kot TG eumelpioc. Eivor o pébodog katdAAnAn yio v perémn
EMGTNUOVIKAOV EPEVVOV OV oyetTiCovtal pe tov vo [S]. Ot kotvaviohoyikég Bempiec tng
ovpPorkng arAnAenidopaong eival ta Oswpntikd Oepéla g Tekunpropévng Bewmpiag.[5]. Ot
péBodot mov cuoyetilovion e otV T Oewpio G€ AMOJEIKTIKY) GLVEYN GLYKPITIKY OVOAVGT , GTNV
omoio Ta dedopéva eEetalovtol cLuYKpivovTag Ta pe GALD dedOpEVO 0OV KmdtkoTomOel KaOe
povéoda mov emdéyeton Yo avéivon. Ta Bépata 6t cuvEyela dNUIOVLPYOVVTAL KOL AVOTTUGGOVTOL
o€ dopéG M Bepatikég evOTNTEG TOV TEPTYPAPOLY TOAVEG GYEGELS EVTOG T®V dedopévav [S]. H Bdon
dedoEVDV oL ypnooTomOnke yia avtiyv v épgvva ftav o PubMed. Ot 6pot avalnitnong mov
YPNOOTOMONKAY 0pYIKA GTNV EpELVa TEPAAPAvVOVY Tovg Opovg: S-ALA kot VTvog.

Kpumpa kataydpnong: Zuykekpiyevomompuévn oporoyio mov teptlappdvel Ttovg 6povg-
Awrapoyn Kipkadiov PvOpov, Atatapayr Kabvotepnuévng @dong Ynvov (DSPD), Aatapaym
[Ipoywpnuévng ®aong Yrvov (ASPD), Awtapayn "Yrvov Adym Epyaciog oe Bapdieg, Akovoviotn
Awzapoyn tov PuBuod "Yrvov-Agorvnong, Abmvia, Aiun, Mehatovivn, Evépysua, 5S-ALA, kot
Metapoiopdc.

Kpumpa e€aipeonc: Zuykekpipevomompévn oporoyia mov meptrappdvel toug 6povg —Ilpwtomadng
vrepunvia/Napkoinyio yopic Katarinéio, Napkoinyio/Avendpreio vtokpetiving, AToQPOKTIKN
dmvola vTvov, ZVvopopo vrorvolas, Ipmtoyevig kevipikn dnvota Hrvov, [pwtoyevng KuyeMokdg
vroaeplopds, Artapoyn o€yepongs, Awatapayr epditng, Free-Running, Xpovikn votépnon
Broroywkov poroyiov(Jet- lag), Tayeia kivnon oeBaipumv, Alatapayr CLUTEPLPOPAS, ZVVOPOLO
OVIOLYWOV TOOIDV, AALEG CUYKEKPIUEVOTOMNUEVES VIIVIKEG dtaTapayEs, Mn kabopiopévn dratapoyn
VYOV, Kot OACL TO, GUUTANPOUATO STPOPNG LE OKOTO TNV Bepameio TV d10TOPAYDV VTVOL.

Agv poéxuvye BipMoypapia pe Bdorn ta dedopéva, emouévag dlepevvndnkay ot 6pot avmvio, aiun,
peratovivn, evépyeta kot petafoAiouds. Epapudotnke emiong to Snowballing. Zvvoiwkd 133
£YypaQa ayyAKNG YAOoog Tov dnpoctenkay petacd 2007 kot 2012 copmepnednkav ce autnyv
mv avoalrtnon. Avtd ta Eyypaga sionydnoav oe éva mivako Kot dnpovpynonkay ta 6épata. Ta
Bépato opyavadnKay Kol KOTNYOPoTomOnKay Kot ovopEPOVTIL GTIV EVOTNTO ATOTEAEGUATMV.
SoumepneOnkav poévo KAvikég dokipués Paoet dedopévav kot dpbpa avabedpnong Ot vrobécelg
OTN GLVEYELN OATLIOOMKAY XPNCLOTOIDOVTOS T OEpTA TOV dNUIOVPYNONKAV KATA TN SLPKEL
™G avaAvonc. Avtr 1 depeuvnTikn dradkacio eival To aVOUEVOUEVO OTOTEAEGLO TOV LEBOd®V
Grounded Theory.

4. TIOPIZMATA THXZ ANAAYZHX ITOY 2YMITIEPIAAMBANONTAI AYTOI OAHI'OI

Ta axkorovBa Bépata Tpoékvyay Katd v avarvon: Iapaymyn kot adinAenidpdoceg S-ALA,
YHvtopo otopkd 5-ALA, Melatonin kot 5-ALA kot Afun. Kabéva and avtd ta 0épota
ocuvoyiletar o€ BABog mapoKdaTo.

4.1. 5-ALA Topaymyn kot oAANAETOpAGELS



To 5-ALA pmopet va Bpebel o€ mOAAE KOWA TPOPIUA, OTOS TO CTOVAKL, 01 VIOUATES, TO LOVITAPLOL
shitake, o1 matdrec, To KOAapapia, To arlecuévo POglo kpéag, To Kpaoi kol n cditoa coylag. H
QLO10A0YIKT) TPOSANYM S5-ALA and tpopég mov 1o mepiéyovv eivar 1 - 2 mg /v nuépa. To 5-ALA
ouvvtifeTol amd ToV 0pYaVIGHO pe Tov puOuod twv 600 mg /v nuépa [6]. Thiotedeton 6T petd and
ta 40 ypévia 10 copa apyilet va moapayet tepimov 550 mg /v nuépa [6].

To 5-ALA &ivat éva uoikd apvo&D, Kot arotehel Tov TPpOSPOUO TNG YAWPOPOAANG KOt TNG OUUNG
[5]. Oxtd popia tov 5S-ALA ypedlovton yia va moapaydel mopevpivn. H moppupivn €xel moAhovg
dumAovg deapovg Kot va pdvo Levyog oulevyuévmv nhektpoviov and to dlmto. Me v Tapovcio
oV AgflvikoD 0&€og pepikd pmTocuVOeTIKG Paktpla, propovv va mapdyovv ALA mapovacio
Qo106 [7]. H petopévn dpactikdtnta Tov eVEOUOL TNG OHUNG LEUDVEL TNV 000 HETAPOPAS
NAEKTPOVIOV GTO UITOYXOVOPLO, LE OMOTELEGHA TN pEimon TG katavaimong YAvko(ne [8]. Exni tov
TapOVTOG, ToTELETAL OTL 1] dvsaveSio ot YALKOLN, N omoia 0dnyel o€ drafrytn TOMOVL 2, EEKvA pe
TN GLGGMPEVCT MTOVG, N oToia EvePYOTOLEl TIG MIToKLTOKIVES MoTE Vo dnuovpynBet BAAPN otnv
gvosOnoio otV vGovAivn ot KOTTOPA. AVTO dNovpyel po AmOTOUN AENCT TOL ETTESOV TOV
COKYGPOV GTO OO, TO OTTOT0 LE TN GEPA TOV TPOKAAEL T GLGGMPEVCT) YAVKOTPMTEIVOV GTA
apoeopa ayyeia [6]. EmutAéov, avemapkng Tapaywyn Tov KLTOXPOUATOS TPOKAAEL LElON TOV
GLOTNOTOG LETOPOPAS NAEKTPOVIDOV T®V [UTOXOVOPIOV Kol £TG1 LELDMVETAL O PactKOg petaffoAloudg
[6]. H épevva o Loa éxet dei&el 6T M yopnynon tov S-ALA umopel va evicoydoel dueca tov
petafoAopo g aepdPrag evépyetag [9].

4.2. ¥Hvtoun otopia tov 5S-ALA

To 5-ALA givau éva couminpopa dtetpoens. [oapdyetar pe 610popeTIKd TPOTO GTA LTA KOl GTO,
Coa. H ocvvBeon yAopoeoiing pubuiletal ev pépet oe putd amod 1o 5S-ALA. Edv éva gutd dabétel
o0&k emimeda S-ALA mpdopopmv 0vGi®dV YA®POPUAANG, Umopel va, avamtuyOel
TPOTOYA®POPLAISI0. AVTO amekovilel T 6VVOEGT AL TOD TOV EVOIAUECOV TPMOTOYAMPOPLAALGIOV N
omoio dev KATOoTEALETOL 6TV 0AVC1O®TN avtidpacn [10]. To TpoToYAmPOoPLALISIO givar Evag
16YVPOS pwTocvasOnToTomTG ot uTA [10]. To évlvuo cvuvBdon ALA mapdyst tnv S-aiavivn
amd yAvKivn kot nAektpikd akétodo cuvéviopo A (CoA)[10]. Avt n nébodog eivar yvooth g
«006¢ Sheminx» [10].

2ta eutd, T0 5-ALA mapdystot and YAOLTOUIKO 0ED pHEc® YAouTapvikO-tRNA kot g
yAouTapvikig-1-nuiaAdetiong [4,11]. «Ta évlopa mov eumAékoviot 6€ VTNV TV 000 £tvou
ovvletdon yAoutapvA -tRNA, n avayoydon yAovtapvA-tRNA Kot 1 apvotpavepepacn e
yYAovtopvikng-1-nuoddetoney [2,9]. Avth n pébodog avapépetat wg 0d6g C5 1 Beale [4,11].

To 5-ALA éyet amoderyfel 611 cuvBéter Ko BonBa 6t cuss®peLon POOPLOHVI®Y TOPEVPIVAOV
(protor-phyrin IX) og emfnAo kot vEOmAAGTIKOVG 16TOVG, 1010iTEPH 6T KoK 0gig YAotdpata [12].
Yndpyovv moArEg Epevveg 6oL £xel ypnoyomon el yuo TNy aneikovion Kapkvikov palov [12]. H
EVOOEYYELPNTIKY YPNOM 0VTNG TG peBddov pmopel va petdoet to péyefog tov 6yKoL Kot vo
napateivel v emPioon [12]. To 5-ALA €yet emiong ypnoomomBet og pmtocvousntomo1dg.

4.3. Mehatovivn

H pelatovivn givon po ynpikn ovsia mov mpokdntel puowd [13]. H ovykévipmon nowidrel og
&vav NUEPNG10 KUKAO Kot elvat VYNAOTEPN KOTA TIG DPEG TOVL VIVOL KOt YAUNAOTEPT TIG DPES TOV O



opyaviopdg dev koydton [ 13]. H pelatovivn emtpénet o€ éva dtopo va kowunOel. H mapatetapévn
N evioyvpévn dpactnploTnTo TS NUEPOS UTopel va odnynoetl oe avénuéva eminedo peAATOVivng TO
Bpdov. «H pelatovivn etvar pio oppudvn mov mopdyetat amd Ty eXipLoT Kot GUUPAAAEL 6TV
EVIOYLOT TOV KIPKASIKAOV Kot EMOYOKOV puOudvy [14]. Zmv tpaypatikdtnra, to 5- ALA pmopset
va d1eyeipetl ™ dpacTPLOTNTA TG NUEPAS, 1| OToi0 Bo LTOPOVGE VO AVENGEL EUUEGA TN PVOIKN
TOPOYOYN LEAOTOVIVIG TN VOYTOL.

Katd ™ dudpreta g eEEMENC TG AoNC, 1| KOTA TN SLAPKELN TG VOYTAG, OTOV KOWUOUOOTE, TO
OO0 YPNOHOTOLEL TN pELOTOVIVI TTOL TTapdyeTat LS. Ot ap1Bpol 6To KipKadikd pordt
AVTITPOCHOTEDOVV LU0 TEPI0O0 EAAPPDOG PEYAADTEPT] aO Evav KUKAO 24 wpdv. O KipKadtkdg
1pOvog tapovcraletor oty Ewova 1. And apiotepd mpog ta 0e€1d, avTITpoc®TEVEL TO TPMi, TO
andysopa, To Bpdov kot ™ voyta. To unodév (0) etvon n dpa Tov Hrrvov kot 0 8 givorl T0 TEAOG TOL
KOKAOV TOVL Vvov. To ypdonua omeikovilel To HEGO PG Tov éva dtopo Plavel og pa pépa. To
avOpOTIVO oMU TOPAYEL EVOOYEVT] LEANTOVIVN, E TOPEXOUEVO YOUNAO POTIGUO TEPITOV dVO MPES
P Tov VIvo. Avti 1 dadikacio ovopaleton dim-light pelatovivny, DLMO [15]. To DLMO Bonfa
o1 PUOUIGN TOV TPOYPAULOTOG VITVOL-0LTVIONG [16].

Phase Shift (hours)
Advance

Delay

Circadian Time

EIKONA 1 XXHMA 1. XXHMATIKH ANAITAPAXTAZH TON KAMIIYAQN AIIOKPIZHE ®ALHE XTO ®QX
KAI THX MEAATONINHZ.

TO XPONIKO THMEIO 0 CIRCADIAN ANTIKATONTPIZEI TO NAAIP @EPMOKPAXIAX. H EKOEZH XTO
®QX MPIN ATIO TH @EPMOKPAZIA TOY NAAIP OAHTEI XE KAOYETEPHZH TQN KIPKAAIKQN
PYOMQN, ENQ H EKOEZH LTO ®QX META TO NAAIP THZ OEPMOKPAXIAL IPOKAAEI ITIPOOAO THZ
®AXHE. ZHMEIQXTE OTI YIIAPXEI MIA NEKPH ZOQNH LTH MEXH THE HMEPAX ONOY H EKOEXH IE
ENTONO ®QX AEN ENHPEAZEI TO XPONO TQN KIPKAAIKQN PYOMON. ANTIOETA, H MEAATONINH
IMOY XOPHTEITAI ZTHN APXH THE NYXTAZX ITPOATEI TON KIPKAAIKO PYOMO, ENQ H MEAATONINH
TO MPQI KAGOYZTEPEI TON KIPKAAIKO PYOMO. AIAXKEYAZMENO ANIO TOYZ LEWY ET AL. 24],
KHALSA ET AL. [25] AND ZEE ET AL. [26] ENIEITA AAEIAX.

4.4.5-ALA xot aipn



[Mowx givon ) oyéon peta&d g mapaywyng S-ALA kot g aiung; Kabog ta enineda yAvkolng
aLEAVOVTOL 0TO KOTTAPO, 1 IKOVOTNTA TOV avOpOTIVOL 6MUTOG va Tapdyel S-ALA peidveral.
EmumAéov, n mapaywyn 5-ALA peidvetor oto avBpomivo copa katd v nikio tov 40 1 mepinov,
pe puopd 50 mg ava nuépa [4]. Otav peidvetor n SpacTikdTNTO TOL VDOV ALOTOC, 1) TOPAYMYT|
apoceapivng petdvetot emiong. AKolovdel o eTOEIVOGT TOV HITOYOVIPLOKOD GLUGTILOTOG
LETAPOPAC NAEKTPOVI®V, HEIWUEVOS BACIKOC LETAPBOAMGUAC, LEIOUEVT] UGIKY| EVEPYELN KOl IGMG
KataOAymkatabiwym [4]. Agdopévov 0TI 1] AT HETATOTIONG NUEPOS GLUPBAAAEL GTNV TTOpOy®YN
peAaTovivng Ko 1 LEAatovivn EMTPENEL GE £vOL ATOUO VO EYEL LITVNALQ, 1) TAPOTETAUEVT 1] QVENUEVT
dpactnpOTNTA LG oTN pépa Ba pmopovoe vo 0dNyNoeL 6€ aLENUEVT TOPOY®YT LEAATOVIVIG KOTA
) dbpkela Tov amoyevpotog. Emopévac, to 5-ALA Oa uropotoe, oty mpaypoatikdtnta, vo
EVIOYVGEL T OpACTNPOTNTA TG NUEPAS, 1 OTTOi B LITOPOVGE AVTICTPOPA VO ETLTPEYEL GE EVAL
dtopo va Pudoet Evav KaADTEPO KUKAO VTTVOV.

4.5. Ynvog

«O1 draTapayég Tov KIpKadtko puOpol Katd T S1ipKELD TOV VITVOL GUVETAYOVTOL LE £VOL
TPOPANUO GTN XPOVIKT CTLYUN TOV VIVOL Kol Eival KOKAOG eypriyopone» [17]. O
vrepmpaylacLatikdg mupnvag (SCN), to KHplo KipKdadlo poAdl GTOV EYKEPALO, EAEYYEL TOV
YPOVICUO TOV PLOU®V TOL GOUATOG TOL oyeTilovTon pe TN Bepuokpacio Kot Ta eTiTEdN OPUOVAV GE
dtdotnua Aiyo peyaivtepo and tov 24mpo kokio [17].

4.6. Awtapoyn vevov

Adnvia, 0nwg opiletor amd 10 Alyvootikd Kot Xtotiotikd Eyyepidio g Apepikavikng
Yoyrpikng Etapeiog (APA) Atavontikodv kot Yoyikov Aatapaydv DSM-5 Awatapayég vmvou (n
wpoPremduevn mEumTN £KO00N), YopaktnpileTon otig akdAovOeg TpElg dapketes: ofela admvia,
Mydtepo and 1 univa, vd-o&eia avmvia, mov dapkel and 1 £wg 3 unveg ko ) exipovn abdmvia, TOL
dwpket 3 unveg N mepiocotepo [18]. H atmvia kabopiletor amd v ava@opd SVGKOADV VTVOL EVOG
atopov. [19] . H avrvia pmopel va opiotel wg emPefaiomon g SuckoAiag 6Tov HIVO 1) TNG
dVOKOAING GTO VoL TOVE TAPEL O VIVOG 1) TNG TOPALOVIG GTOV VTTVO (TOAVVTVOYPOPIKES EVOEIEELS
dtapayuévoo vmvov) [19].

H abnvia eivor cvyva dvckoro va dwryveotel, Kabdg propet va oyetifeton pe GAAovg
TEPPUALOVTIKOVS TAPAYOVTEG. ZTNV 0KOAOLOT evOTNTa, TEPLYpAPETAL VOGS aplBUOG draTapoymV
1OV VIVOL oL pUmopet va avapepBodv wg avmvia Kot propet va Exovv oyéon pne 1o 5-ALA kot v
aipun. Amé v épevva tov RL Sack, et al, n Apepucovikr] Axaonpio latping vmvov (AASM)
avépepe to akdAovBa wg dratapayés vvov: Awtapayn Kabvotepnuévng edong vvov (DSPD),
[Ipoywpnuévn dwatapoyr eaong vevov (ASPD), Awtapayn ariayns Bapdiag Kot AkavovieTog
pPLOUOS VTVOL- APVTTVIGTG.

To DSPD eivon o dtotapayn kipkadkov puBpov tov vvov. Etvat ypdvio mpdPinua mov
oyetiCetaol pe TOV «xpovo VTVOV, TV TEP0O0 Aty TS EYPNYOPONS, TOV Bactkd puOud ™G
BepLoKpaciog TOV GMOUATOG, TOVS OPUOVIKOVS Kol AAAOVS NUEPNGIOVS pLOROVS) [17]. Ocot Buvvouv
DSPD kowovvton petd ta pecdvoyta Kot £4ouv onpovtikny Suokora va Eumviicovy to mpmi [17].
«Atopa pe tomo edong DSPD givat mo Evmvia 1o Bpddv kot vopic to Bpddv, pévouy puéypt mo apyd
Ebmviot ka givot ToAD Kovpacuévol to Tpwi» [17]. Ocot mdoyovv and DSPD dev pmopovv va



KON Bovv péypt vopic 1o mpmi. Qotd660, KolovvTal oxeddv v idwa dpa kdbe Bpddv. Avtd pmopet
va 0c€l o8 KIVOLVo TNV IKOVOTNTA TOVG VO OTACOVY 6TV pyacia ] 6To oyoAeilo eykaipws. Edv to
5-ALA pmopei va. feATidoet Tov Kipkadtkd KOKAO Katd T didpkelo TG NUépas, ta dtopa e DSDP
umopet va givor TAéov og B€0m va TPOSAPHOGTOHV GE £VOL PUGIOAOYIKO TPOYPOLLLLA KOl VO fLdGOVV
TOV PUGIOA0YIKO VTTVO.

O Ap Elliot D. Weitzman ka1 dAlot oto Montefiore Medical Center ftav ot apytkoi €pguvnTég yia
tov pocdoptopd tov DSPD [2]. To DSPD pmopel va gival coPapod kot dxapmrto. Eivot pio adpotn
avamnpia [14]. To ASPD o dwotapayr ¥tvov Kipkadtkov pubpov eivat eniong yvwot og chvOeto
oVuvdpopo edong vvov (ASPS). Avtd to chVOpopo cuvdEeTon e TV aisOnom ¢ vevniiog Ko g
avAyKNg vo TEGEL TO ATOHO VOPIg Yo vtvo (.. 6:00 - 8:00 p.p.). Ocot tacyovv amd avtd TO
pOPANua Eutvovv vopic to mpwi (m.y. mepimov otig 3:00 m.p.) Kon dgv umopovv vo Eavakoynovv
gvxora. Niwbovv g eivar avikavol va petvouy Edmviot o 6Tov €pBel | dpa yio VTVO KoL OgV
pumopov va petvovv Edmviotr katd T ddpkela TS nuépag. Ocol tdoyovv amd avtn v Thdnon
€xouv emimeda LEAATOVIVIG KOl KEVTPIKNG OEPLOKPOGIOG COUATOG TTOL KAVOLY KUKAO OPKETEG DPEG
vopitepa amd Tov yevikd TAnbvoud [2].

Edv 1o 5-ALA pmopet va avénoet ) dpactnplotnta e edong g nuépas, n onoia Bo pmopovce
gupeca va avENoeL TNV Tapoymyr peiatovivng, eivorl mbavo 1o 5-ALA va mpokarécel og Eva
dropo pe ASPD va Biooet peyoddtepn nuépa ko vo £XEL VOV Kavoviko KOKA0 Dvov HeTd amd pua
kaBopiopévn ypovikn mepiodo. Agv gival Yvwotd mola eivor ot 1 ¥POVIKN Tepiodog Kot Oa
YPEWOLOTOV TEPAUTEPM EPEVLVA Y1 VO TPOGOIOPIOTEL (LT 1) TOAVOTNTA Y10l VTN TN SLoTAPOYN.

H Awtapoayn AAoyng Bapowog eppaviCetat dtav n apdia epyasiog evoc atdpov Tpoylotomoteiton
KOTA TIG KAVOVIKEG MpeG Vrvov. To dtopo ousBaveton vTvniio Katd T O1GpKELN TG VUYTEPIVIG
Bapdiag kot BpickeTon e €ypryopon Katd T SLAPKELN TG NUEPAS. ZOUPMVO LE QVTIV TV
eKTIUNOM, 0 KIPKAOIKOC puOUOG Elval TO E0OTEPIKO GVGTNILA XPOVIGUOV TTOV 01 AvOpmTOoL £Y0VV
npocapuocel og Evav 24mpo kOHkro. To SCN mov Bpioketal otov Tpdc010 vroOdAapo TapdyEl TOVG
KipKadikovg puOuovg tov copatog. To SCN pvbuilet Tovg Kipradikovg puOpovE o€ poplakd
EMimed0. AvTtdG 0 KOKAOG EAEYYEL TOV VITVO Ko TV €ypniyopon. I'a va Agttovpynoet avtd 1o
GUOTNLO OTOTEAEGLOTIKA, YPELALETOL TANPOPOPIES OO OAPOPES TNYES, O1 OTOiEG TEPIAAUPAVOLY
COUOTIKT OpaGTNPOTNTO, KOWOVIKEG OPAGTNPLIOTNTEG KL TOV EUTEIPLOV KOTA TN SWIPKELD TNG
pépag Kot g voytag. Ta yayyAokdttopa 6Ttov apuiBANcTposld GLAAEYOVY TANPOPOpieg
ooTiopoV Y to SCN. Avtd To KOTTOpO TOPdyouV Ha ¥pOCTIKY 0vcio Tov ovopdletotl pehovomivn
Kot givat Wiaitepa gvaicOnto 610 MG Kot GVUPAAAOVY emiong otV Topeia Yo orjpota pafdiov kot
Koviov otov eykEQaAo [20]. Avtd 1GYVEL Y1 TIG KOTTIKEG AetTovpyieg ympic £1KOVA, OTW®S TOV
KIPKGS100 pOTOEYKAMPBIGHOD KOl TOL AvVTaVOKAAGTIKOD POTOG TG KOpne» [20]. H mapaywyn
peAatovivng g enipuong eEaptdrar and v €kbeon 610 G, N omoio Ko puOuiletar and to SCN.
H Myn pehatovivng o Bpdadv 1 v nuépa pmopet va mpodyet otadiokd tov KOKAO VIvov-
eypnyopong [13]. EmurAéov n mpwivi| yoprynon sopuminpopdtov peratovivng 0o kabvotepnoet
edon Tev Kipkadiwv pubumv [13]. H Awrtapayn Adyo epyaciog og Bapdieg umopei vo
avTyetonotel Kahvtepa pe pedatovivn. Eivor aniBavo to 5-ALA va €xetl omo1adnmote enidpacn o€
éva atopo mov epeaviCel Aatopoayn Aoyw epyaciog e Bapdies, KaBDS 0 Kavovikdg xpoOvog
AQUTVIONG TNG NUEPAS Etvar amapaitntog Yo va cuAAEEEL To SNC @mg mov amatteitaot yuo Tnv
Topay®yn HeAatovivng.



O axavovieTog puOUOG VITVOV-APVTVIGNC UTOPEL VOL OPIOTEL OC 0L KOTAGTAON KATE TNV 0TToio 0
acBevng £xel Evav ampocdtdpIioTo KHKAO VTVOL-0QUTVIONG Kot T0. 24@pa LoTifa DTtvou tov/tng
ovveyilovv va gppaviovtar og axovoviortn Paon [18]. Zoyvd, avtd 1o potifo eppaviletor og
EVIAIKEG e GvolaL KoL 6€ OO [l VONTIKY KOBUGTEPN OGN, VITOINADVOVTOG GLUGYETION LIE
eYKEPUAKT] BAAPN N EKPLUAMGHO 1| avdaAn dopun Tov eyke@Aaiov [18]. Etvar mbavd 6ti 10 5S-ALA
Oa pmopovoe va amokatacTNoEL Evay akoavovioto puOud Yrvov- Eypnyopong v pua pn
kaBopropévn ypovikn mepiodo. [epartépw Epgvuva Bo Tav amapaitntn yo va yiver ovtdg o
TPOGOOPIGUOG HE akpifeta.

4.7. Ogpameio doTopaydv HITVOL

Ta pappaka mov ypnoorotovval yio ) Bepaneio dotapoy®dv ToL VTVOL £XOVV APVNTIKES
napeveépyeles. o 10 AOYo avTd, LIAPYEL LEYOAO EVOLOPEPOV Y10 PLGIKEG EVOAMOKTIKEG AVGELG
Omm¢ 10 5-ALA vy ) Ogpaneia datapaydv Tov vvov. Zopemva pe tov SW Lockley, «moArég
TTUYEG TNG OVOPOTIVIG PUGIOAOYING KOl CLUTEPIPOPAS SIEMOVTAL Ao 24mPovg puOOVG OV EYoVV
ONUOVTIKO ovTiKTLTo 0TV VYeia kot TV gunuepio pao» [21]. I'vopilovtag 6T1 t0 5-ALA mailet
pOAO oIV TTOpOY®YN EVEPYELNGS, Etvat SLVOTOV Vo cuuTEpEvOLUE OTL £va. dTopo oL Pldvel o
peyoAvtepn Papdia katd ™ ddpkela g nuépag Ba tepdoel mEPIGGHTEPO YPOVO GTN PACT PMOTOG
ka1 £€tol Oa Tapdyel TpOGOETN peATOVIVI OTOV EIGEPYETAL BTN VOYXTEPIVT GAGT, Kot Ba pmopet va
Buboet Evav cuveyOUEVO VTTVO GE TAKTA O10LGTILOTOL.

5. 2YZHTHXH KAI 2YNOIITIKH YIIO®EXH

Ta 8épata mov TPpoEkvyay Katd T OBPKELD AVTAG TNG AVAAVONG ATOKOADTTOVLY OTL 1 TPEYOLGO
épevva vmootnpilet 016popovg mBavoHg unyavicpovs yia ) Pertioon tov vvov. To 5-ALA og
Baoikd cLOTOTIKO TNG CUUNG KOl TOL GUGTHLOTOG KUTOYPDLOTOG GOIVETAL VO EYEL AVTIKTLUTTO GTNV
avénon g evépyelog OAmV TV Kuttapwv. H £pguva oyetikd pe tn opdon g o&eddong tov ATP
Kol Tov Kutoypopatog C o movtikio o€ oyéon pe 1o S-ALA vrodnAdvetl 6Tt vt 1oyvet. [9]. M
mBovotnta unopel va givan 6tL t0 5-ALA Bonbd to petafoiioud kdbe kvuttdpov, pe TpdTO TOL
kaBopilel KaAVTEPO TOVG KIPKASTKOVS puOUOVE VO ATOHOV. ATTO EVOOKPIVIKT Aoy, 1| avENUEVN
evépyelo umopel va fondncet 6o Ta EVOOKPIVIKG Opyova VoL AELTTOVPYOUV BEATIOTA KOt VoL
TPOKAAEGOLV KAAVTEPO VTVO LEGM KOADTEPTG OpLOVIKTG Aettovpyiag. Kdmolog pmopel emiong va
vroBécetl 011 to 5S-ALA pmopet vo vrootnpi&et por adénomn g dpactnplotTrag LEGH ot NUEP
evOg atOOL, Kot Vo GLUUPAAEL 6TV 0pUOVIKY| pOOLIGT], CUUTEPTAAUPAVOLEVIG TNG TOPOLY YN
peAatovivng otnv emipuon. Avtd pumopel va 00NYNGEL 6€ KAAVTEPO VITVO KoL TAPAYWOYT
KOPTIKOGTEPOEW DV 0Ta EMvePpidta. 'Evog dAhog mbavog pmyoavicpog etvor HEc TS QAIVOUEVIKNG
eMPpPong 10V 5-ALA oty tpumttopdvn Kot tr 6EPOTOVivy, 01 0moieg ival YVOOTEG Yol TOV pOAO
TOVG GTOV VIVO. g Epeuva oL TEPLEAGUPAVE OOKIUAGTIKA TOVTIKLO, O1 EPEVVNTESG OAMICTOCAY OTL
N TOKTIKY yoprynomn tov 5-ALA @dvnke va av&dvel Ta enineda cepotoviving otov eyképaro [22].
A&oonueimto givar 011, Tapod o Epevva damictwoe 0Tt T0 S-ALA cvoyetiotnke pe avénon mg
TPUTTOPAVTG KO TG GEPOTOVIVIG GTOV TPOGO10 EYKEPAAO KOTA TN SLAPKELL TNG VOYTOG KOL LE
peimon katd ) ddpkela g nuépag [23].

Avto givor SuvnTiKA TOAD CNUOVTIKO EMEON Umopel va dnpovpynoet Eva wavikd fondntucd Hrvov
nov BonBd oty TpdKAnon vavnAiog T VOYTO KOl TNV EYPYYOPOT) KOTA TN SLAPKELL TNG NUEPAG KOt
elayloToTOEL TIG avemBVOUNTEG TapPEVEPYELES OV oyeTilovTon pe v vevnAia. [Ipénel va onpeumbel



OTL e TNV GLYKEKPUEVT Epguva dev Bpédnke Kapio aAlayn oto emineda TG LeAatovivng otV
emipuon.

Av Kot 0UTEG 01 HEAETEC VTTOONAMVOLV EMOPACT) GTN AELTOVPYIR TOV EYKEPAAOV, dev PpEbnkay
HEAETEG Yo TNV emidpacn Tov 5S-ALA Kot Tov gyKepAAOL 1) TG VEVPOAOYIKNG Agttovpyiag. H
enidpaon tov 5S-ALA ota enineda ATP, ota enineda 0&e1ddong tov kutoypodpatog C yevikd kot ot
eninedo 6EPOTOVIVIG 6TOV TPOGHI0 EYKEPAAO VTTOINADVEL OTL UTOPEL VL VTTAPYEL ENTLOPOCT) GTAL
npotuna EEG mov pmopet va amocagnvicovv ) mbavr enidpact) Tov 6Tov Hivo.

Avtd ta dtdpopa gvprpata oL vrootnpPilovtal amd Ta IO SeS0UEVA OO TPOTYOVUEVEG
£PEVVEG LTTOONADVOLV EvTova TNV AVAYKN Yo TPOGOETN épeuva. ATAITOVVTOL LEAETES Y10, TNV
a&loAdynomn g vedheong GYETIKA LE TNV KAWVIKY] onpacio tng xpnong tov 5S-ALA kot g oxéong
pe tov Hmvo.

YYMIIEPAXMATA KAI 2YXTAXEIZ

Amoteréopata: [Ipog 10 mapov, 6to mAaiclo avtg g avabedpnong, dev Ppédnke drabéoyun
BMoypapikn cuvdeon petald Tov 5-ALA kot tov vmvov. Avtd mov deiyvel 1 TpEyovca Epguva
oyxetkd pe to S-ALA kot tov vrvo eivar 0Tt o S-ALA €xet Eppeon oyéon pe Ty EVOOKLTTOPIKN
TOPUYMYY EVEPYELNG Kot EXNPEALEL OLVNTIKAE VEVPO-OPAUCTIKES OVGIEG OTMOC TPVTTOPAVT], GEPOTOVIVT|
N pehatovivny. H avénuévn mapaywyn KuTttapikng evépyelag Bo Lropovoe vo 03N yNOEL GE VA VPV
QAGLLO ETOPACEDV OO KLTTAPIKO £MG EVOOKPIVIKO £mG vELporoYIKO. EmumAéov, ueléteg oe (ma
delyvouv mBavn emidpaon oTovg vevpodPiPacTtéc mov Umopel va Exovy EMdPOCT GTOV KOKAO
VITVOV-0pUTTVIoNC. To pApUAKO TOV YPNOUOTOI0VVTOL GHIUEPA. Yia TN Bepameio dloTapaydV TOL
VYOV TTPOKAAODV DITVNALDL Kot £Y0VV OPVNTIKES KO KON Kot Bavatneopes TapevEPYELES.
EmnAéov, moAAd @appoiko DITVOL TPOKAAOVY avOY KOl GLVIGTMOVTOL LOVO Yo Bpoayvmpofecun
xpnon. To 5-ALA pmopet va fondnoel 6ty Tpocappoyn Tov KipKaotov KOKAOV VO aTOUOV, TNG
EVOOKPIVIKNG AEITOVPYIOG 1 TNG VELPOAOYIKNG AEITOVPYING, DGTE VO EMTPEMEL TOV KOADTEPO VIIVO LE
QLGOS TPOTO. Me 0V TOV TOV TPOTO, UTOPEL VO TAPEYEL LU0 AGPAUAEGTEPT) EVOAAAKTIKT ADGT amd Tl
dbéoipa eappoko VITVOV. Amoteital TEPALTEP® £pevval Yo va. dlepevvnBel avtn 1 ThavoTTa.



[TpwtoTuTOo KEIPEVO

Review of literature: Role of 5-aminolevulinic acid and
sleep”

Michael H. Perez", Beatriz L. Rodriguez'?, Terry T. Shintani', Rosanne C. Harrigan

!Department of Complementary and Alternative Medicine, John A. Burns School of Medicine University of Hawaii, Manoa, USA
2Department of Geriatric Medicine, John A. Burns School of Medicine University of Hawaii, Manoa, USA Email:
#mhperez@hawaii.edu

Received 24 September 2013; revised 25 October 2013; accepted 1 November 2013

Copyright © 2013 Michael H. Perez et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



ABSTRACT

Objective: To determine if current peer-reviewed literature supports the existence of a
relationship be- tween the administration of dietary supplements containing 5-Aminolevulinic
Acid (5-ALA) and sleep. Methods: Conceptual analysis of a systematically de- fined group of data
is based on publications in refer- red journals. Constant comparative analyses were us- ed to
analyze the data. Detailed analyses were used to identify trends that led to qualifying relationships
be- tween the use of 5-ALA and heme. In addition, the relationship among heme, melatonin, and
sleep were explored. Since there were no published data related to 5-ALA and sleep, an analysis
of what is known about 5-ALA and heme was undertaken. Results: Currently, within the scope of
this review, no litera- ture available directly connecting 5-ALA and sleep was found. Research
indicates that 5-ALA has an indirect relationship with intra-cellular energy pro- duction, which
could result in a wide range of effects from cellular to endocrine to neurologic to behavioral. In
addition, there is evidence that 5-ALA may influ- ence tryptophan and serotonin levels.
Conclusion: While there are no studies on 5-ALA and sleep were found, current research suggests
several potential mechanisms by which 5-ALA could influence sleep. The mechanisms suggest the
potential for 5-ALA to assist in the adjustment of a person’s circadian cycle, endocrine function,
or neurologic function in order to allow for better sleep in a natural way. In doing so, it may
provide for a safer alternative to currently avail- able sleep medication. Further research is needed
to explore this possibility.
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interest.
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1. INTRODUCTION

Insomnia is a serious health problem that affects millions of people. Sleep and wakefulness disorders are
estimated to impact about 50 - 70 million adults in the United States [1]. More than half of the people
report difficulties in sleeping indicate that the problem is “occasional”, or around 6 nights per month [2].
Nearly one quarter of people with sleep disorders report frequent or chronic insomnia [2]. They
experience problems about 16 nights per month [2]. Often those with insomnia describe ex- periencing
both difficulty in falling asleep and wakeful- ness during sleep [2].

Insomnia prevalence in the general population is esti- mated at 30% - 50% [3]. Medications currently
used to treat sleep disorders have negative side effects. In addi- tion, all sleep medications cause
drowsiness. Remarkable improvement in sleep was reported by several partici- pants in a previously
conducted study investigating the relationship between the dietary supplement 5-ALA and pre-diabetes.
The dietary supplement 5-ALA could po- tentially be an alternative approach to improving sleep. 5-ALA
creates energy and may adjust a person’s circa- dian cycle in order to allow for better sleep in a natural
way. The purpose of this investigation is to analyze what has been published in peer-reviewed journals
about 5- ALA and sleep.

Sleep and 5-ALA

In a previous study conducted to examine the relation- ship between 5-ALA and pre-diabetes, a
questionnaire covering a wide range of measures of health was admin- istered. A daily diary asking
participants how they felt was completed throughout the study. The study placed
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participants on the 5-ALA supplement for a period of 12 weeks. The participants were surveyed with a
question- naire at Week 0 and Week 12, interviewed, and their daily diary reviewed at Weeks 0, 4, 8,
12, and 16. In the course of this study, some interesting results relating to sleep patterns emerged. From
the 154 participants in this study, one of the blinded physicians wrote to 2 case re- ports on selected
participants. The data from the case reports suggest that 5-ALA may be related to improved sleep. The



report indicated that sleep patterns improved while on the 50 mg supplement, and then returned to
previous patterns when the supplement was stopped. This evidence provided a strong rationale to support
this in- vestigation.

2. STATE OF THE SCIENCE

5-ALA is known to be a basic building block of heme production. The porphyrin synthesis pathway that
leads to heme production in mammals is composed of several compounds and 5 ALA is the first.

Heme plays a role in cellular energy transport system [4]. Cellular energy generation uses membrane-
localized electron transfer chains for adenosine-5’-triphosphate (ATP) synthesis [4]. ATP uses the cells
to transport che- mical energy for metabolism [4]. Understanding the rela- tionship between 5-ALA and
heme production might provide evidence that explains why 5-ALA may or may not have a relationship
with sleep.

3. METHODS OF THE SEARCH PROCESS

The review of literature in this paper was based on con- ceptual analysis of a systematically defined
group of data published in referred journals using Grounded Theory Methods. Constant comparative
analyses were used to direct the analysis. This analytic technique developed by Glasser and Strauss is
used to investigate human phe- nomena and explain behavior and experience. It is an appropriate method
to explore studies related to sleep [5]. The theoretical underpinnings of grounded theory socio- logical
theories of symbolic interaction [5]. Methods associates with this theory in clued constant comparative
analysis where data is analyzed by comparing it with the other data after each unit selected for analysis
has been coded. Themes are then generated and developed in to constructs or themes that describe
possible relationships within the data [5]. The database used for this review was PubMed. The search
terms used initially in the in- vestigation included: 5-ALA and sleep.

Inclusion Criteria: Specific Terms included-Circadian Rhythm Sleep Disorder, Delayed Sleep Phase
Disorder (DSPD), Advanced Sleep Phase Disorder (ASPD), Shift Work Disorder, Irregular Sleep-Wake
Type, Insomnia, Heme, Melatonin, Energy, 5-ALA, and Metabolism.

Exclusion Criteria: Specific Terms included-Primary Hypersomnia/Narcolepsy without Cataplexy,
Narco- lepsy/Hypocretin Deficiency, Obstructive Sleep Apnea, Hypopnea Syndrome, Primary Central
Sleep Apnea, Primary Alveolar Hypoventilation, Disorder of Arousal, Nightmare Disorder, Free-
Running, Jet-Lag, Rapid Eye Movement, Behavior Disorder, Restless Leg Syndrome, Other Specified
Sleep Disorder, Unspecified Sleep Dis- order, and all other dietary supplements used to treat sleep
disorders.

No data based literature emerged, thus the terms in- somnia, heme, melatonin, energy and metabolism
were explored. Snowballing was also implemented. A total of 133 English language papers published
between 2007 and 2012 were included in this search. These papers were entered into a matrix and themes
generated. The themes were organized and categorized and are reported in the results section. Only data
based clinical trials and review articles were included. Hypotheses were then formulated using the
themes generated during the analysis. This in- vestigational process is the expected outcome from
Grounded Theory Methods.

4. FINDINGS OF THE ANALYSIS
INCLUDING PLAUSIBLE PATHWAYS

The following themes emerged during the analysis: 5-ALA Production and Interactions, Brief History
of 5-ALA, Melatonin and 5-ALA and Heme. Each of these themes is summarized in-depth below.

4.1.5-ALA Production and Interactions

Five-ALA can be found in many common foods, such as spinach, tomatoes, shitake mushrooms,
potatoes, squid, ground beef, wine and soy sauce. The normal intake from food containing 5-ALA is 1 -
2 mg/day. Five-ALA is synthesized by the body at a rate of 600 mg/day [6]. It is believed that after 40
years of age the body begins to produce about 550 mg/day [6].



5-ALA is a natural amino acid, the precursor of chlo- rophyll and heme [5]. Eight molecules of 5-
ALA make porphyrin. A porphyrin has many double bonds and ni- trogen’s lone pair of electrons. In the
presence of levu- linic acid some photosynthetic bacteria, can produce ALA under light [7]. Decreased
heme enzyme activity causes a decline in the mitochondrial electron transfer system, which decreases
consumption of glucose [8]. Glucose intolerance which leads to type 2 diabetes is currently thought to
begin with lipid accumulation which induces adipocytokines to decrease insulin sensitivity in cells [6].
This causes an increase in the blood sugar level which in turn causes glycoproteins to accumulate in the
blood vessels [6]. In addition, insufficient production of transfer system; that is, it lowers the basal
metabolism [6]. Animal research has shown that administration of 5-ALA can directly enhance aerobic
energy metabolism [9].

4.2. Brief History of 5-ALA
Five-ALA is a dietary supplement. It is produced in plants and animals differently. Chlorophyll synthesis

cytochrome causes a decline in the mitochondria electron

is regulated in plants partially by 5-ALA. If a plant is pro- vided with 5-ALA toxic levels of the
chlorophyll pre- cursor, protochlorophyllide can develop. This illustrates the synthesis of this
intermediate protochlorophyllide and it is not suppressed downwards in the chain reaction [10].
Protochlorophyllide is a strong photosensitizer in plants [10]. “It is produced by the enzyme ALA
synthase, from glycine and succinyl CoA” [10]. This process is called the Shemin pathway [10].

In plants, 5-ALA is produced from glutamic acid via glutamyl-tRNA and glutamate-1-semialdehyde
[4,11]. “The enzymes involved in this pathway are glutamyl- tRNA synthetase, glutamyl-tRNA
reductase and gluta- mate-1-semialdehyde aminotransferase” [2,9]. This proc- ess is known as the C5 or
Beale pathway [4,11].

Five-ALA has been shown to synthesize and assist with the build-up of fluorescent porphyrins
(protopor- phyrin IX) in epithelia and neoplastic tissues, often ma- lignant gliomas [12]. There are a
number of investiga- tions where it has been used to visualize cancerous masses [12]. Intra-operative use
of this method may re- duce the tumor volume and prolong survival [12]. 5-ALA has also been used as
a photosensitizer.

4.3. Melatonin

Melatonin is a chemical that occurs naturally [13]. The concentration varies in a daily cycle, and is higher
during the hours of sleep, and lower during wakefulness [13]. Melatonin allows a person to become
sleepy. Extended or enhanced day-phase activity can result in increased melatonin in the evening.
“Melatonin is a hormone pro- duced by the pineal gland that contributes to the rein- forcement of
circadian and seasonal rhythms” [14]. 5- ALA may, in fact, enhance day-phase activity, which could
indirectly increase the natural production of hor- monal production of melatonin in the evening.

During phase-advance, or during the night when sleeping, the body uses its naturally produced
melatonin. The numbers on the circadian clock represent a period slightly greater than a 24-hour cycle.
Circadian time is displayed in Figure 1. From left to right, it represents morning, afternoon, evening,
and night. Zero (0) is bed- time and 8 is the end of the sleep cycle. The graph in depicts the average light
a person experiences in one day. The human body produces endogenous melatonin, pro-
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Figure 1. Schematic representation of the phase response curves to light and melatonin. Circadian time point 0
reflects the temperature nadir. Light exposure prior to the temperature nadir results in a delay of circadian rhythms,
whereas light exposure after the temperature nadir causes phase advances. Note that there is a dead zone in the middle
of the day where bright light exposure has no effect on the timing of circadian rhythms. In contrast, melatonin
administered in the beginning of the night advances the circadian rhythm, while melatonin in the morning delays the
circadian rhythm. Adapted from Lewy et al. [24], Khalsa et al. [25] and Zee et al. [26] with permis- sion.

vided the lighting is dim about two hours before bedtime. This process if called dim-light melatonin
onset, DLMO [15]. DLMO assists with regulation of the sleep-wake schedule [16].

4.4, 5-ALA and Heme

What is the relationship between 5-ALA and heme pro- duction? As glucose levels increase in cells, the
human body’s ability to produce 5-ALA is reduced. In addition, 5-ALA production decreases in the
human body at or around the age of 40, at a rate of 50 mg per day [4]. When heme enzyme activity
decrease, hemoglobin pro- duction will be reduced. A decline in the mitochondrial electron transfer
system follows, with decreased basal metabolism as well as physical energy decline and possi- bly
depression [4]. Since the day shift phase contributes to melatonin production, and melatonin allows a
person to be sleepy, extended or enhanced day-phase activity could result in increased melatonin
production during the evening. Therefore, 5-ALA could, in fact, enhance day- phase activity, which
could inversely allow a person to experience a better sleep cycle.

4.5. Sleep

“Circadian Rhythm Sleep Disorders all involve a prob- lem in the timing of the sleep and is wakefulness
cycle”
[17]. A master circadian clock in the brain called the su-
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prachiasmatic nucleus (SCN), controls the timing of body rhythms related to temperature and hormone
levels over a cycle that lasts a little longer than 24 hours [17].

4.6. Sleep Disorders

Sleep Insomnia, as defined by the American Psychiatric Association's (APA) Diagnostic and Statistical
Manual of Mental Disorders DSM-5 Sleep Disorders (the planned fifth edition), is defined within the
following three dura- tions: acute insomnia, less than 1 month, sub acute in- somnia occurs every 1 to 3
months, and persistent in- somnia occurs 3 months or more [18]. Insomnia is de- fined by an individual’s
report of sleeping difficulties. [19]. Insomnia can be defined as affirmation of difficulty sleeping or
difficulty falling or staying asleep (polysomnographic evidence of disturbed sleep) [19].

Insomnia is often difficult to diagnose, as it may be related to other environmental factors. In the
following section, a number of sleep disorders that may be reported as insomnia and might have a
relationship with 5-ALA and heme are described. From the research of R.L. Sack, et al, the American
Academy of Sleep Medicine (AASM) has cited the following as sleep disorders: Delayed Sleep Phase



Disorder (DSPD), Advanced Sleep Phase Disorder (ASPD), Shift Work Disorder, and Irregular Sleep-
Wake Rhythm.

DSPD is a circadian rhythm sleep disorder. It is chronic problem related to the “timing of sleep, the
peak period of alertness, the core body temperature rthythm, hormonal and other daily rhythms” [17].
Those who ex- perience DSPD fall asleep after midnight and have sig- nificant difficulty waking up in
the morning [17]. “Indi- viduals with DSPD phase type are more alert in the evening and early nighttime,
stay up later, and are very tired in the morning” [17]. Those that suffer from DSPD can- not sleep until
early morning. Yet, they fall asleep at about the same time each evening. This can compromise their
ability to get to work or school on time. If 5-ALA can improve the circadian cycle during the day, people
with DSDP may be able to naturally adjust to a normal schedule and experience normal sleep.

Dr. Elliot D. Weitzman and others at Montefiore Medical Center were the initial investigators to
identify DSPD [2]. DSPD can be severe and inflexible; it is an invisible disability [14]. ASPD a circadian
rhythm sleep disorder is also known as advanced sleep phase syn- drome (ASPS). This syndrome is
associated with feeling very sleepy and a need to go to bed early (eg, 6:00 - 8:00 p.m.). Those afflicted
with this problem wake early in the morning (eg, around 3:00 a.m.) and have trouble return- ing to sleep.
They find themselves unable to stay awake until it is time to go to bed and unable to stay awake during
the day. Those with this problem have Melatonin levels and core body temperature levels that cycle a
number of hours earlier than the majority of the popula- tion [2].

If 5-ALA can increase day phase activity which could indirectly increase melatonin production, it is
possible that 5-ALA could cause a person with ASPD to experi- ence a longer day and experience a
normal sleeping cycle after a specified period of time. It is unknown what this time period is, and further
research would be necessary in order to determine this possibility for this disorder.

Shift Work Disorder occurs when a person’s work shift occurs during normal sleeping hours. The
person feels sleepy during the night shift and awake during the day. According to this review, circadian
rhythm is the internal timing system that humans have adapted in a 24-hour cycle. The SCN located in
the anterior hypothalamus is the body’s generator of the circadian rhythms. The SCN regulates the
circadian rhythms on a molecular level. This cycle controls sleep and wakefulness. In order for this
system to function efficiently, it needs information from a variety of sources, which include physical
activity, social activities and to experience day and night. The ganglion cells in the retina collect light
information for the SCN. These cells produce a pigment called melanop- sin and are particularly sensitive
to light; they also com- prise the pathway for rod and cone signals to the brain [20]. This is true for “non-
image visual functions, such as circadian photo-entrainment and the pupillary light reflex” [20]. Light
exposure is needed by the pineal gland to produce melatonin and is regulated by the SCN. Melatonin
taken as a dietary supplement in the in the evening or at any other time during the day can phase- advance
the sleep-wake rhythms [13]. In addition when melatonin supplements are taken in the morning they will
phase-delay circadian rhythms [13]. Shift Work Dis- order may be better treated with melatonin. It is
unlikely that 5-ALA would have any effect on a person experi- encing Shift Work Disorder, since regular
day awake time is necessary for the SNC to collect light which is needed to produce melatonin.

Irregular Sleep-Wake Rhythm can be defined as a situation during which the patient has an undefined
sleep-wake cycle and the patients sleep patterns continue to occur on an irregular basis during a 24-hour
period [18]. Often this pattern occurs in adults with dementia and children with mental retardation
suggesting an associa- tion with cerebral damage or degeneration or brain struc- ture abnormalities [18].
It is possible that 5-ALA could restore an Irregular Sleep-Wake Rhythm over an un- specified period of
time. Further research would be nec- essary to make this determination accurately.

4.7. Treatment of Sleep Disorders

Medications used to treat sleep disorders have negative side effects. For this reason, there is a great
interest in natural alternatives such as 5-ALA for the treatment of sleep disorders. According to S. W.
Lockley, “many as- pects of human physiology and behavior are dominated by 24-hour rhythms that
have a major impact on our health and well-being” [21]. Knowing that 5-ALA plays a role in energy
production, it is possible to conclude that a person who experiences a longer day-shift will spend more
time in the light-phase and thereby produce addi- tional melatonin when entering the night-phase, and
will be able to experience a continuous sleep at regular inter- vals.



5. DISCUSSION AND SUMMARY HYPOTHESIS

The themes that emerged during this analysis reveal that current research supports several possible
mechanisms for the improvement of sleep. 5-ALA as a key compo- nent of heme and the cytochrome
system appears to have an impact on increasing the energy of all cells. Research on ATP and cytochrome
C oxidase activity in mice in relation to 5-ALA suggest this to be true [9]. One possi- bility may be that
5-ALA helps each cell’s metabolism, in a way that better defines a person’s circadian rhythms. From an
endocrine perspective, increased energy may help all endocrine organs function optimally and induce
better sleep through better hormonal function. One may also speculate that 5-ALA may support an
increase in the individual’s day-phase activity, and contribute to hor- monal regulation, including
melatonin production in the pineal gland. This may result in better sleep and corti- costeroid production
in the adrenal glands. Another pos- sible mechanism is through 5-ALA’s apparent influence on
tryptophan and serotonin, which are substances known to have a role in sleep. In research involving test
mice, researchers found that the regular administration of 5-ALA appeared to raise serotonin levels in
the brain [22]. Remarkably, similar research found that 5-ALA was associated with an increase in
tryptophan and serotonin in the forebrain during the night and a decrease during the day [23].

This is potentially very important because it may make for an ideal sleep-aid that assists in inducing
drowsiness at night and wakefulness during the day and minimizes the unwanted side effects related to
drowsiness. It should be noted that this particular research did not find any change in melatonin levels
in the pineal gland, however.

Although these studies suggest an effect on brain func- tion, no studies on the effect of 5-ALA and
brain or neu- rologic function were found. The effect of 5-ALA on ATP levels, cytochrome C oxidase
in general, and on serotonin levels in the forebrain suggest that there may be an effect on EEG patterns
that may elucidate its po- tential effect on sleep.
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These various findings supported by the preliminary data from previous investigations strongly
suggest the need for additional research. Studies to evaluate the hy- pothesis regarding the clinical
significance of the use of 5-ALA and a relationship with sleep are needed.

6. CONCLUSION AND
RECOMMENDATIONS

Currently, within the scope of this review, no literature available directly connecting 5-ALA and sleep
was found. What current research indicates about 5-ALA and sleep is that 5-ALA has an indirect
relationship with intracellular energy production and an effect on potentially neuroac- tive substances
such as tryptophan, serotonin, or mela- tonin. Enhanced cellular energy production could result in a wide
range of effects from cellular to endocrine to neurologic. In addition, animal studies indicate a possible
effect on neurotransmitters which may have an effect on the sleep-wake cycle. Medications currently
used to treat sleep disorders induce drowsiness and have negative and even fatal side effect. In addition,
many sleep medica- tions induce a tolerance and are recommended only for short-term use. 5-ALA may
assist in the adjustment of a person’s circadian cycle, endocrine function or neurolo- gic function in order
to allow for better sleep in a natural way. In doing so, it may provide for a safer alternative to currently
available sleep medication. Further research is needed to explore this possibility.



YA0MOGUOS KEWUEVOV

H avantuén evdg topéa, 0Tme N LETAPPOOT ETICTNHOVIKOV KOl TEYVIKOV KEWEVOV,
KaTEYEL oNUAVTIKY BE0m avapesa 6To TIEGTIKA TPOoPANUATA TOV avVTIHETOMILEL N
oLYYXPOVN LETAPPOCT. AVTO OPEIAETAL GTO YEYOVOG OTL, GE GYECT LLE TOV
EMTAYLVOUEVO PLOUO TNG EMGTNUOVIKNG KO TEXVIKNG TPOOOOV, aVTd TO
OCLYKEKPIUEVO €100¢ petdppaong Tapovotdletl avénuévn (o). H dwdkacio
LETAPPOONG EVOC KEWWEVOD YPAUUEVOL GE a EEVI YAMGOO gival O10pKdG YEUATN LE
peydAo aplBpd mpokAncemv mov mpénel vo, Eemepactovy and évav petappactn. Katd
T HEThppaot, eivar amapaitnTto vo Aappdvoviot vtoyn OAEG 01 ATOYPDGELS TOV
oVVOOELOLY TN YA®Goa-o1oY0. H dovAed evdg diepunvéa givor vo aichavetar tov
TOVO TOV KOUUOTION, VO EMKOWMOVEL OAES TIG AMOYPADGELS TOV VAIKOD TTOV EXEL
LETOPPUCTEL O1TNPAOVTAG TAPEAANAL TNV OKEPALOTNTA TOL VAIKOV TNYNG. Mo
EMIOTNUOVIKY] KO TEYVIKT LETAPPOOT Elvol EVaG 0md TOVG TOTOVE LETAPPOGTC TOV
elval amd ToVg To oot TIKOVG. AvTO cLpPaiverl yati, Yo va TapEyel Kavels puo
akppn epunveio evog KeYWévou oe GAAN YA®Goa, ypeldletal Oyt LOVO YAMOOIKES
YVAOGELS OAAGL KO YVAOOT] TOV OVTIKEWWEVOD oL petappaletat. H petdopaon kepévav
TOL OPOPOVV TEYVIKA BELOTA OVAPEPETAL OC TEXVIKN LETAPPOOT. AVTO TEPAaPAvEL
N UETAPPACT) EYYPAP®V TOV oYeTI{OVTOL LE S1APOPOLS TOLELS eEe1dikevoNC, KAOMG
Ko Ae€kd, kdBe eidovg PMoypapia avapopis, TOTOTOMTIKE CUUUOPPMOOTNC
TPOIOVTMOV, 00MYiEG AEITOVPYING, UNYAVOAOYIKA GYEDLO0, EMICTNUOVIKA KOl TEYVIKA
apBpa, emryelpnuaTIKEG GVUPACELS Kot AALEG EUTOPIKEG TEYVIKEG TPOTACELS. MeTaEy
TOV TOAADV OELATOV TOV KAAVTTOVTOL EIVOL 1) POUTOTIKN, 1] VOPOVAIKT], | OTTTIKY, M
UNYovikn (TOAMTIKY, VOOTIMOKT, UNXOVIKT, NAEKTPIKY]), 1 W0TPIKY (EE0TAMGUOC, VAKO)
Kol 1 QUOIKN. Oa Tpémet va dtakpivetor amd TV eEEIOIKELIEVN HLETAPPAOT) GTO OTL
€0TLALEL OTNV EQPAPUOYTN TNE YVAOONG TOV OKPIPOV EMOGTNUAOV Kol OYL OTIC TEPUUUTIKA
amoktNn0eloeg EMOTNUOVIKEG TANPOPOPIES.

AOY® TOV EEEIOKEVUEVOL YOPOKTIPO TNG TEYVIKNG LETAPPAOTG, TPEMEL VO EKTEAEITOL
oo e€EWOIKEVUEVOVG LETAPPACTEG TOV GYETIKOV KAAdov. H teyvikn petappaon
amontel TV TEYVOYVEOGIo EVOG E101KOV GTO OVTIKEIEVO TOV £YYPAPOL TTOV
petappdaletor. IToAlol teyvikol peTappactéc elvar | NTaV UNyoviKol, ytpoin
apyréktoves. Eqv éva €yypagpo mpoopiletar va yivel kotavontd povo amd texvikong
EMOYYEALLATIEG (OC TEAIKOVG YPNOTEC, TPEMEL VO, LETAPPOCTEL OO LETAPPACTN TOV £XEL
oLYKPIoIO, AALY Oyt 1d10, EmayyEALOTIKO TPOPIA e aVTO TOV KOWOV-6TOYOL. 'Eval
TEYVIKO KEIPEVO OV PUTTOPEL VO LETAPPOCTEL OMOTEAEGLOTIKE £V OEV Etvan TANP®G
KOTOVONTO.

210 onueio avtd amarteitan Tposoyn. [loAvdpBot topeic e avBpdmivng yvadong
yopoktnpilovtor amd e€EOIKEVUEVT] YADOOW, OV KO TO, KEILEV TOV ALGYOAOVVTOL [UE
avtd ta Oépata dev yapaktnpilovior g texvikd keipeva. Ot VOUIKES Kol OTKOVOLIKES
LETAPPACELS, EVOEIKTIKA, eivor e€gdtkevpévn kan Oyt texvikn Pipioypapio.



Ta teyvikd Kelpeva 0oYOAOVVTOL LE TV EPAPLOYN TG YVOONS TOV ETCTNU®V, OTMG
1 EMOCTHUN TOV VIOAOYICT®V, N ¥nueio Kot 1 pnyovikn. O otdX0g TG TOPOYNS
HETAPPACUEVNG TEYVIKNG PPAoypapiog ivatl va fondncet Tovg TEMKOVG ¥pNoTES VO
KOTOVOT|GOLV KOl VO EPOPUOGOVY TEYVIKEG TANPOPOPIES, OIS O TPOTOS YPNONG EVOG
TPOYPAUUOTOS AOYIGUIKOV 6T pOUTOTIKT). OTte¢ avapépOnke mapamdve, av Kot
KEMOGTNUOVIKT LETAPPOCTY KOL 1] KTEXVIKY] LETAPPACT) YPNOLOTOLOVVTOL GUYVEL
EVOALOKTIKA, EIVOL OPKETA SLOPOPETIKEC.

Ta teyvikd Keipevo aoyoAoHvToL LE TNV EQAPLOYT| TNG EMGTNHOVIKNG YVOGNG TOV
OGLYKEVTPAOVETOL LEGH TEPAUATOV KOL TOPOTPNONG O10POPOV POIVOUEVOV (J.
Byrne. 2006). ®a ayvoricovpe antr T S1KpILon Yo A0Yovg EMYEPNULOTOAOYING Ko
Ba avapepBovpe oe avTA TO YpamTd ¢ "TEXVIKN HETAPPOoN" Qg CLUVETELL TNG
TPOKTIKNG TAEVPAS TOV TEYVIKOD VAIKOV, TPEMEL VO LETAOIOEL TANPOPOPiES TOV
UmopoHV vo Yivouv EDKOAN KOTOVOTTEG KOl VO YPNGILOTO00UV.

2xOoMOCUOC TNG LETOPPOOGTIKNG EVIOANG:

To mapdv keipevo anoterel Tpoidv avdAvLomNG Kot GYOAACHOD TNG LETAPPOONG KO
G ENeEEPYOOIOg TOV TPOG LETAPPOOT KEWWEVOV, GTO OTO10 EQPAPUOGTNKAY OL
SlodIKaGiEC HETAPPAONG KOl EMUEAELNG KEWWEVOL AKOAOVODVTAG TIG TEYVIKES Kol TNV
pebodoroyia g Bewpiag g petdppaonc. Enetta and Epguva yio tnv Aoy vog
TEYVIKOV KEWEVOL TTOV VO, AVTOTOKPIVETOL GTA TPOUTALTOVUEVE, CVOVTAENG TNG
TTUYLOKNG epyaociog, katainéape oto ovykekpiuévo «Review of literature: Role of 5-
aminolevulinic acid and sleep» kabmg amoteel pia Wwaitepa evolapEPOLGO EpEVVa
TIV® GTOV POAO TOV GLYKEKPIUEVOL GUUTAPMOUOTOG SIUTPOPNS KOL TV CYETIKOTNTA
TOV UE TIG OLGAEITOVPYIEC TNG dladIKaGiog Tov Vtvov. 'Awcscoloyikd, To KeipeEVO
etvar kaBopd TeXVIKO Kot 01 EUTEPIEYOUEVEG 0pOoAOYiEG YxpPNLOVY HEPTKNG
EMIOTNUOVIKNG £PEVVOC TOV OVTIKEWWEVOL Kot avalnTNong g amdd0oNG TOVG O
EyKupeg AeEIN0YIKEG TTNYEG aALd Ko emPBEPaimong OVTOV GE AVTIGTOL(O ETIGTNULOVIKA
Kelleva.

O1 dvokoAieg AmOd00NG OPOAOYING TOV KEWWEVOL EYKEVTOL GTNV WOOLTEPOTNTA AVTMV,
KaOADG 0V TPOKELTAL Y10t OPOAOYIEG TOV GLVAVTALE GVYVE GE TEPLOdIKES eKOOTEIS. H
avTIeTOLY{0 TOVG HE TNV EAMNVIKY] YAOOOW Ypeldletal 1dtaitepn Tpocoyn, kabmg n
GLYKEKPLUEVOTOINOT TOVS £IvOL AUECH GUVOEDELEVT LLE TNV EVVOLOAOYIKA KOt
Ae&hoykd opO1| amdd06T TOL KEWEVOL GTNV YADMGGO GTOYO, ONAAOT GTNV EAANVIKN.

EeKvdVTog AoV 0md T0 TPOTOTLTO KEIUEVO, O GKOTOG TNG GLYYPOPNS TOV givat
EVNUEPOTIKOG KOl cLVTAYONKE émetta and emotnuovikég épevvec. H yAdooa tov
KEWEVOL elvar omA e EMGTNUOVIKES 0pOAOYiES KOl TO VoG enionuo. To mpog
peTagpoon Keipevo emdéydnke omd tnv worooelida World Journal of Neuroscience -
SCIRP y10 A0yovg TPOsOTIK®Y TPOTIUCEDV.

Mo v anddoomn tov keyévov emdéydnkay ot d10dkacieg TOTHG AALY Kot
erevBepmg petdppaonc. H petdeppaon gival mposovatoMopévn 6To Keilevo otdyo
KaODG aplepdOnke TeEPIGGOTEPOS YPOVOG GTNV EMUEPOVS AVAAVGT) TG OPOAOYING



oV eEMVIKY YAdooa. [ tov Adyo avtd £xetl onpovpyndel YAwssdpt to omoio
EUTEPLEXEL OAEC TIG OPOAOYIES TOV TPMOTOTVTOL KEWEVOD, TIC OTOSOCELS TNG EOIKNG
oporoYiog TNV EAMANVIKY YADGGA, TIG TNYEG TEKUNPIMONG TV OT0dOGEDY QVTAOV,
KaB®G Kot OpIopUEVO GLYKEIEVA TTOV TEPLEYOLV TIC THOVMOG KOTAGKEVAGIEVES
oporoyiec oe mepmtmoelg mov eivan anapaitnta ([livaxog 1). 'Eneita ond v
avaoLVTOEN TOV YAMOCAPIov MTOV amapaiTnTn 1 TANPNS KOTAVONGT TOV apYIKOD
VOTLOTOG KOl TOV GKOTOV TOV EMIGTNHOVIKOV KEWEVOD, TO GUYKEKPIUEVO GE OVTNV
TNV TEPITTOON, 1) EPELVA TTOL EXEL YIVEL GYETIKA [1E TO CLUTAN PO dloTpoPng S-ALA
dev amodekviEeL TNV BERon AVIETOTION TOV XPOVI®V 1 TEPIGTUGLOKDOV
TPOPANUATOV QVTTVING 1) VIVIKOV OVGAEITOLPYIDV LLE TN XOPNYNOY| TOV, GAAL TNV
EMPPON TNG GLYVNG KATOVAANDGNS OVTOV GTOV avOPAOTIVO OPYAVIGUO OVOPEPOVTOG TIG
TEPWTMOCELG TOL oyYeTIlOVTaL LE TIG SUTAPUYES TOL VITVOUL.

Metagppaotikd vanpéav poévo pepikd TpoPANUOTO MG TPOS TNV EVPEST TNG TANPNG
avTIoTOlY{0G TNG 0OPOAOYING TG YADGGOG TTNYNS OTNY YAMOGO GTOYO, T, OTO10L
AOOnKav pe TV coot avalnon ota avdioya Aegikd. AkoAovwe mapovsialovpe
évay Tivako 6Tov 0moio TapaBETOVE TOVG TPOTOTLTTOVS OPOVE, TV ATOO0GT| TOV
KéOBe 6pOV GTOL EAANVIKA KoL TIG TNYEG TOV TEKUNPUDOVOLV TNV 0pBOTNTO TNG

HETAPPOOTG HOG.
AvAAlvon ToL KEWWEVOL apeTNPiag:

To mpog petappaon keipevo Ba Aéyape 6TL omotelel Evav EUIECO KO TEPYETPIKO
TPOTO TPOGEYYIoNG EVOG BENATOC Y100 TO 0T0i0 OEVv €xel Ppebel Kamola amdAivTn Avon 1|
otadlakn Oepameio. To TpoPANHOTO TOV VTVOL KO O1 SIUTOPALYES TNG OLOANG
Aertovpyiag Tov TPoPANUATILOVY TOVG EMGTHUOVES G TPOG TNV AVTILETMIICN TOVG
YOPIG TIC EMUEPOVS daTapayES. YTAPYOLV, PUOIKE, PUPLOKEVTIKE GKEVAGIATO Kot
oVUTANPOUATO TOL BonBohV GTNY IO PVGIOAOYIKT GUUTEPLUPOPA TOV OPYAVICUOV
KOTA TNV OPKELD TOL VITIVOV, OAAAL OV Ol TAVTO, TIG TEPLGGOTEPES POPES, VILAPYOVLV
avEMOOUNTEG TAPEVEPYELES EMELITA TNG YOPNYNONS TOVG, 10104TEPO OTAV OVTY| YIVETAL
paxpoypovia. H mapovca épevva mpoceyyilel 1o onuovtikd avtd BEua amd po
PO PETIKN TAEVPA, VTOGEIKVVOVTAG TNV TOAVOTNTA VO KotamoleunHovv o
OMUOVTIKA 00 TE TPOPANLOTO LE O PLGIKOVS KOl PIAIKOTEPOVS TPOG TOV AVOPOTIVO
0pYOVIGUO TPOTOVC.

Metagpaotikd, To TpmTdTLTO KEIEVO, £lye KATOEG SVOKOAIEG OGOV ALPOPA TIC
opooyiec mov gumepieiye. Onmg Ba avapepbel Kot extevéstepa 6To Be@PNTIKO HEPOC
™G €PYACIOG TOPAKAT®, Y10 APKETOVS EMGTNLOVIKOVG OPOVS dEV LIPYE TANPG
avTIoToLYio LLE OVTIGTO0VG OPOVG TNG EAANVIKNG YAMGGHS. AVTO KOTEGTNGE TNV
avalnmon g oNUacoAoyiog TV Opmv eE0VUYICTIKN Kot TV avalTtnon yuo TV
ghpeon ¢ mBVNS 0mAS0GTG TOVG TNV YADGGO GTOYO TTO YPOvoBopa.

Qo61660, 1 dOUT| TOV KEWEVOL EIVOL GYETIKA GUVOTTIKY KOl 1) EKQPACT AOUKOVIKT).
Avto Ponnoe v peTaQPaoTIKY d10d1Kacio, KaBMG 1| OTOGTOAN TOV HETAPPOUCTN
elye moA0 cvykekpipéva teplidpia.



O1 Broypagikég myéc mov avalnmonkay kot emA&ydnkav yuo v empPePaioon
NG OPOAOYIOG OAAG KOl YLoL TNV YEVIKOTEPT EUTEIMON TNG EPELVAG NTOV EVKOAES MG
TPOC TNV EVPEGN TOVG Kot cLVEPaAAY Gg peyaio Badbud oty opbBdtepn petdepoon
TOV KEWEVOL GTNV YAOCGO GTOYO0 OTTwG paivetal otov maparave ivaka 1.

Ta Ae&ikd mov ypnoyomombnkay eniong yia v avalftnon g arddoons Twv Opwv
oTNV EAMMNVIKT YA®GOO, ToV Kupimg AEEIKA 10Tpik®V OpmV, OTMS TO:

. Muyoniiong, I'edpyrog 1. Ayyroedinvikd & EAAnvoayyiikd Aegid latpikav
Opov. 5th ed. latpcég ekddoerg Kovotavtdpag, 2005,

. SLOOIKTLOKE KO [n,
. oAAG ko Ae&kd yevikng petdepoong PA. https://www.wordreference.com/

Ta meprocoOTEP OO TOL AeEIKA IOV YpNoYoTomONKaY givar apkeTd eEg1dKELUEVAL
Kol e&ummpémoav g ToAD wKovormomtikod Paduo v dadikacio g avalnnong
oporoyiog Kot S1eTADP®ONG YVHOCEMV.

Metappaotikd tpofAnpaTa Kot TPOTOL AVIILETMOTIONG

H mo amot ikt atoyn g HETAPPUOTS KOAMTEYVIK®OV KEWEVMVY Elvar 1 omaitnon
va, S10KPIvEL KAVELG TOVG GTOYOVG TOV GLYYPAPEN, KOOMC Kol va dtotnpel To
AOYOTEYVIKO TOV VYOG, KOOMS KOl TO YUYOAOYIKA Kol GLVOIGONLATIKE TOL GTOYEL.
Qo1000, TO KAONKOV TOL HETAPPACTN EVOG EMGTILOVIKOD 1 TEYVIKOD KEWWEVOL Elvarn
oAV 1o VKO0 gtvar EvOVVT TOL VO LETAOMDOEL PE akpiPela T oKEYN TOL
OLYYPOUPEN OLUTNPDOVTAG T YOPOUKTNPIOTIKA TOV VPOLS TOL GVYYPaPE. Ommg
TPOAVaPEPONKE, 1 KOAN KATAVONOT TOGO TOVL BEpatog 660 Kot Tov AeiAoyiov Tov
oyetileton pe avtd ivor EEPETIKA OmAPALTNTO Y10 TNV TANPT KOTAVONGT| TOV
EMOTNUOVIKOD KOl TEYVIKOD TEPLEYOUEVOU.

[Tapdro mov To VONUA TOV TPOTOTLTTOV KEWEVOL OLUTNPEITAL OTN LETAPPOOT, OEV
elvai duvatn N erevBepn eTaVAANYT EVOG TEYVIKOV KEWEVOL. Ot GUVOITONUATIKEG
ONAMGCELS KO 01 VITOKEEVIKEG AEIOAOYNGELS OV £xoVV BEoT G éva TETO0 £pY0 Kot
dev mpémetl va mepthopfavovtat. Ta kOpla YopaKTpIoTIKE TG LETAPPAOTG
EMGTNUOVIKOD KOl TEXVIKOL VAKOV mapaderypatilovratl and v anaitnon va el o
peTappaotng otev e€otkeimwon pe OAOVG TOVS OPOVS OV GyeTiovTaL [E EVoV
CLYKEKPLUEVO TEYVIKO TOpEN TNG HeTappaonG. 'Evag erayyeipatiog mov epyaletan pe
éva Kelevo mov elval EMOTNUOVIKG Kot TEXVIKO 0gV TPEMEL LOVO VO KOTOVOEL TN
onpocio Tov AEemv oL £X0VV HETAPPOCTEL, AALA Kot va AapBavel vTdyn OAeg TIC
TEPITAOKEG TOV TPOTOL YPTONG AVTOV TV Opwv. 'Evag petappactng mov epyaletal
pe £va AKO o givat EMGTNUOVIKO 1) TEXVIKO Oa mpémet va etvan eEokelmpévog oyt
povo pe ™ YA®oooAoyio, oAl Kot Pe To GYETIKA TeYvoAOYIKA Ttedia. Otav Kamolog
peTaPpalel emoTNUOVIKY Kot TEYVIKN PAoypagia, gival emitakTikny avéykn va
dwtnpet mavta TN LOPON TNG EPYOCING TOV YPAPTNKE APYIKAL. XTIG TEPIGCOTEPES
TEPIMTAOGELG, TO KOPLOL YOPUKTNPLOTIKA Pmopolv va fpeBovv Gg OAN TV EMOTNUOVIKY
KoL TEYVIKT TeKUNpimon. Metad avtdv, eivar waitepa a&toonueimtn n coeng Kot



OGLVOTTTIKT UGN TNG €ENYNONG, 1| GYOAAGTIKN XPNOT TNG TEYVIKNG YADGGOGC, M
avapgiofnta Aoyikn e£EMEN TOV TANPOPOPIDV KOl ) GUYKEKPIUEVT] EPUNVELN TOV
yveyovotav. Koatd m dadikacio HETAPPOONG TG EXGTNHOVIKNG KOl TEXVIKNG YPOPTS,
apopeitor po peydAn mrowiMa embétov. EmmAéov, n teyvikn petdepocn omd tn po
YAOOOoO otV GAAN TpEmEL va givar akpiPng Kot AoyiKa avTiotoytopév). Eivat
vyioTng onuociog Oyt HOVO va LETAPEPOVLE TO POCTKO VONULO TOV KEWEVOD, AAAG Kol
VoL Ao PEVYOVLE TUYOV LKPOAAO.

Ta onueia ota onoia avtipetonicaps SVoKOAMA TNV €HPEST TNG APTIOG IGOSVVOUING
OpOV GTO TPMOTOTLTTO KEILUEVO LE TNV EAANVIKT] YADGGA, 0POPOVGAV OTTOKAEIGTIKA
0TPIKOVG KO PAPHOKEVLTIKOVS OpOVS. AvTo MTav KATL Tov pog foridnoe pog Ko n
dlayeip1lon| Tovg elval o AT Kot GTPUTNYIKA EVKOAATEPT OO OTL, Y10 TOPASELY LA,
edv elyape va aviipetonicovpe £vo Aoyoteyvikd keipevo. And v GAAn dtav
eUEOVILOVTOL TETO0V EUTOOLN LLTPIKDOV 1 PUPLOKEVTIKAOV OP®V GE KATO10 TEYVIKO
KEIEVO OPIGUEVEG POPEC VTLAPYEL 1] AVAYKT OMoVPYiog VEOL OpOL Kot TAP®G
1600VVOLOL GTNV YAMOGO 6TOYO TPOG EELTNPETNON TOV LETAPPAGTIKOD £PYOU.

210 onueio awtd Bewpovpe onuovTiKO vao Tapadicovpe HEPIKES POCTKES TKOVOTNTES
TOV LETOPPOOTI TTOV EIVOL OTAPOLTNTES TPOKEUEVOL VO TPOLYLOTOTO|GEL UL
TEXVIKN LETAPPOOT OTTwG avTég Tapoatifevion amd 1 Piploypapia (Alaoui A. 2015) :

A) O peTappaoTG TPEMEL APYIKE VO, LETOPEPEL AVGTNPA TO TPOTEWVOLEVO
TEPLEYOUEVO TOV KEWEVOL TNYNG. H petdppoon teyvikdv eyypdewv givor pio teAeimg
SLPOPETIKN dladIKaGioL amd Tr AOYOTEXVIKY LETAPPOOT. AEV VTTAPYOLV TOMTICTIKEG
TPOEKTAGELS N VITOKEIEVA TPOG O1TNPNOT), OVTE TEPITAOKEG AOYOTEYVIKEG TEYVIKEG
Yo LETOPOPA. AVTO OV TIPETEL VoL St pn et lval To TEYVIKO TEPIEXOUEVO TOV
eYYpapov. o160, avtd 08 B€TEL TO OTLA Gg devtepevovsa Béon. Evd o momg, yio
TOPAOELYLLOL, YPNOUOTOIEL PNTOPIKE LEGA Y10 VO APTIGEL GTOV OVOYVAOGCTI L0
EVIVTTOON, O TEXVIKOG LETAPPAUCTNG YPNOILOTOLEL T ATOPOLTTO EPYOAELN TTOV
TAPEYOVTAL OO T YAMOCO-GTOYO £TCL MGTE VO ATOKTIOEL O OVOYVMGTNG L0 GOOT
KOTAVON o).

B) H dgbtepn wavdtto mov mpénet vo xapaktnpilel Tov texvikd eivar vo KAvel )
petdppacn 660 mo axpiPn Kot Katavonty yiverot. Eqv ya mapaderypa o ypiotg
TOV aPYIKOL £YXEPI0V UTopEl va GLVOPHOAOYNOEL Evav enelepyacT TPOPIL®V GE
Aya Aemtd, 0 ¥POTNG TOL LETOPPACHEVOL KEWEVOL deV Bal XPEOGTEL VO OPLEPDTEL
oD ypovo daPalovtag kot Eavadtafalovtag to gyyelpidto yia vo pdbet mog vo
GLVOPUOAOYNGEL TOV £ne€epyacT| TPOPIL®Y. AVTO GNUAIVEL OTL O LETAPPACTIS
TPEMEL VO, XPNOLOTOLEL AAY], KPP YADGG, 0modeKTO AEEIAOYI0 KOl TUTIKT
SITOEN KEWEVOD Y1 TN YADOOCOA-GTOYO TPOKELUEVOL VOL EMTVYEL TO. KPLTHPLOL
ypnotwotrag (J. Byrne. 2006).

I') H tpit wavotnta mov mtpémetl va Stoab€TouV o1 TEXVIKOT LETAPPACTESG Etvat vaL
o010V TIG OIKEC TOVG CTPATNYIKES Y10 TNV ATOKTNON EEEWDIKEVUEVOV YVHDGEMV GE
évav ovykekpyévo teyvikd topéa (Martin, Charles. 2011). Opiopévol HETaQPOoTES



Oa yperdlovtav mTuyio /Kot emayyeipatikny e€gdikevon 6tov Topéa. Av Kot ouTh 1
evépyela etvar Wavikr, dgv eivatl 00HTE OLGIUCTIKY] OVTE TPAKTIKY. YTAPYEL N
dVVATOHTNTO VO ATOKTIHGEL KATO10G PAGIKEG TEYVIKES YVAOOELS O10BAlOVTG EKTEVMS Kot
dexduevog cupPovréc amd emayyeipaties. Etvat duvato yuo teyvikoug HETAPPAOTEG
V0. QITOKTHIGOLV OTY| TV TEYVOYVAOGIA, VO dNUOVPYHCOLV [0 KATAAANAN KATOVONON
TOV TPOTEWVOUEVOV TTEPIEXOUEVOD TMV TEYVIKAV KEWLEVOV TNYNG KOL VO TO LETAPEPOLYV
HE TPOTO OV £fvol EDKOAN KATAVONTOG OO TO KOWVO-GTOYO LE TOIKIAO HEGA.

A) H tétaptn wavotnta eivon 1) dtaxepevikomta. To petappacuévo keipevo da
TPETEL VAL TOPOVGLALEL TOL {10l YOPAKTNPIOTIKA KOl KEYEVIKA GTOLYXEl PE TOPOUOLNL
€lon KeWévov ot YAOSG0-6TdY0. AvTd 1600VVaLEL LE T INAW®GOT OTL O TEXVIKOG
HETOQPOCTNG Elval EMIONG TEXVIKOG GLYYPOUPENS 1] OKOLA KO TEYVIKOS KEWLEVOYPAPOC,
0 0T010G KOTAVOEL TO TEPLEYOUEVO TTOV TTPOKELTOL VAL LeTAPEPHE TN YADGGA-GTOYO
Kol epyAleTal Yo vo TopEYEL TIG OYETIKEG TANpOoPOpieg pe Tov embountd tpomo. To
£PYO TOV TEYVIKOD UETOPPAUCTN €Vl TAEOV TOGO TEPITAOKO TTOV amottel LYNAO
EMIMEDO YAMOGIKNG KOVOTOWING, O10TNpdVTOS TopdAANAa akpiPeic avapopés 1060 o€
EVOOKEEVIKEG 000 Ko 6€ EEMKEUEVIKEG TANpOoPOpies ko Evvoles (J. Byrne. 2006).
Avt 1 cVuvToun €ENYNOT KOTAOEIKVIEL OTL 1) ONUIOVPYIO TOIOTIKNG TEXVIKNG
petaepoons teptiappdver o ¢ fabog Katavonon tov mepieyopévon e tnyns. H
YVAOGOT TOV TEYVIKOD TOUEN EIVOL OAPOITNTN, OAAG TPETEL VO GUUTANPDOVETOL LE [0
otafepn KATOVONGN TNG YAMGOWG TNYNG YEVIKA. ATOUO LE AYOYO TEXVIKA TPOGOVTA,
UTOpEl VoL TOPEyOVV HETAPPAGELS U1 APTIES EMELON OEV EXOVV TN YAWOGIKT EMAPKELN
v va dofdoovv pe akpipela to mepeyduevo g mnyns (Alaoui, Ahmed. 2012). To
010G KAVEL TL GTNV TEYVIKN LETAPpaon Ba mpémel va kabopiletar amd pio Bepeimon
apyn: Tov Pabud otov omoio o1 TeEMKOT ¥PNOTEG UTOPOVV VO £X0VV EVKOAN TPOGPao,
VO, KATOVOOUV KOl VO YPCUYLOTOI0VV LETOPPOACUEVA TEYVIKA KEILEVA. AV KO VT TO
CUUTEPAC O, CUVAYETOL OTO TNV OTTIKY] YOVIO TOV ETOYYEALATIOV KOl TOV
EKTIOOEVTMV, OEV TPOKVTTEL ALTOATO OO LU0 COPT] OLOOKAGIO LETAPOPAS YVADONG
TNV EQUPLOGHEVT] LETOPPOCTIKY] EPELVA, GUUTEPIAOUPAVOUEVIG TNG
OAANAETIOPOOTG BEMPNTIKAOV Kol ETAYYEALOTIOV.

Kémow mapadetypota mov mpémnet va Biyytodv amd tn GUYKEKPIUEVT] LETOPPUGTIKN
dwdkacio etvar ta akdAova:

. 5-Aminolevulinic Acid: To 6vopa T0V GUUTANPOLOTOG GTO OTOT0 AVOPEPETOL
TO TPOG LETAPPAOCT KEIUEVO AMOTEAEGE AVTIKEILEVO TPOPANUATIGHOD KOT TNV
dwdkacio g amdd0o1g Tov Kabmg dev Ppédnke oe KAmO10 EMGTNUOVIKO AEKO,
aALG yperdoTnKE VO ovalnTnOel €K VEOV GE EMGTNLOVIKOVS 1IGTOTOTTOVG Y10 VOl
emPePorwbei n vrap&n Tov 6TV YAOGGA GTOYO.

. Ot oporoyieg: Circadian Rhythm Sleep Disorder, Delayed Sleep Phase
Disorder (DSPD), Advanced Sleep Phase Disorder (ASPD), Shift Work Disorder,
Irregular Sleep-Wake Type, Obstructive Sleep Apnea, Primary Central Sleep Apnea,
Primary Alveolar Hypoventilation, Rapid Eye Movement, Restless Leg Syndrome
énpene va ovalntnBovv gmiong ex véou oty YAOGoa 6todY0 Kot vo, emPePombel



ONUOGLOAOYIKA 1) avTioTotYiot TOLG. Agv yivetal va amodoBolv Kotd AEEN, Kabmg
VILAPYEL LEYAAN TBOVOTNTA EAAENYNG OVTIGTOLYIOG e TNV YADGGA GTOYO.

. Protochlorophyllide: T'a Tov 6po protochlorophyllide dev PpéOnke axpinig
amdO0oN GTNV YAMGGO GTOYO amd TIC TNYEG TOL YPNCIULOTOMONKAY, KOl YPELAGTNKE
va yiver vtdOeon yio v whovi anddocN Tov.

. O1 emomuovikoi 6pot: glutamate-1-semialdehyde, gluta- mate-1-
semialdehyde aminotransferase, sub acute insomnia, glutamyl-tRNA, adipocytokines
dev avtioToryovoav KabavTol 6TV YAMGGH 6TOY0 Kol YPECTNKE TEPETAIP® EpELVa
o€ EMOTNUOVIKES PPAMOYPAPIKES TTNYEG TNG YAMGGOS GTOYOL Yl TV
EUTEPIOTATOUEVT YPTOT TOVG.

Y& autd 10 onueio, a&ilel va avagEPouvE, TG TO KOAO LE TO TEXVIKA KEIPEVA, G
avtifeon pe ta Aoyotexvikd, ivol Twg n oporoyia, vontikd, ite vrdpyel oV
YADGGO 6TOYO KO LE TIG KATAAANAES evépyeleg umopel va Bpebel eite pmopet va
onuovpynOet, kat dev ypnoyonoteitarl amAd pio ovtictoyn g n omoia e&vmnpetet
TOVG LETAPPACTIKOVG OKOTOVG Hag. Ev pHépel, 01 AETTOUEPEIEC TV KEWWEVAOV GTIV
TPAOTN TEPIMTWOOT, O)L LOVO TOV KEWEVOV EPYOCTOS OGS, OALL KOl TOV KEWEV®V TNG
Broypapiag, Bo mpénel va egTalovion e HEYOADTEPT TPOGOYN, KAONDS aVTO TOV
pénel va emwOel eivor ToAD cLYKEKPYEVO.

Svumepacpatikd 6o uTopoHGALLE VO TOVE OTL O TOUENG TNG EMLOTNUOVIKNG
HETAPPOONG €IV £VOL GNUOVTIKO DITOGVUVOAO TOV TOUEN TG TEXVIKNG UETAPPOUOTC.
Etvon por amd tig petappdoeig mov ivat ot o amontnTikég, Kabmg amotteitor Oyt
HUOVO EEAPETIKN YVAOOT TNG AYYAIKNG YADOCOS 0AAN Kot EE0PETIKE KOAT YVAOOT TNG
TPIKNG 0pOoAOYiOG Kot TG WTpIkng Yevikotepa. ‘Eva dtopo mov £xetl ekmoudevtel ota
ayyAkd Kadg kot oty 10Tpikn ivol mbavo vo KAVEL TNV KOADTEPT] LETAPPOOT
(Badzinski, A 2004). Qotdc0 dev givor TOALL TO ATOWO TTOV UTOPOVV VAL TANPOVV TIG
Tapandve TpoimobEcelg Kot eival amoADVT®S GaPES OTL OEV LITOPOVV VL.

KOVOTTOM oLV T CHTNoT oL ONovpYEiTal amd TIC O1EVPVVOUEVES PUPLOKEVTIKES
KOL WTPIKES ayOpES. UG amoTELEGLO, O1 LETAPPOCTEG TOV OEV £Vl ELOTKELUEVOL
wTpot, Ba mpémet va cuvepyaloviol GTEVA LE VTOVS TOV Eivat £101K01, MOTE Vo
ATOPEVYOLV VO KAVOLV AGOT mov pmopet va €yovv coPapéc cuvénetes (Moreas, N.
2010). Etvaw onpavtikd vo xovpe Katd vov 6T n omddoon atpikng Pioypapiog
neplopPavel ToAD mepiocdtepa and TV anAn petdepacn AéEemv amd o YAdsoo
og kamowa dAAN. [lepiocdtepo, meptlapfavel epyacia pe Evvoleg mov oyetilovron pe
™V vyela evog atdpov kot akoun kot v vapén tov (Fischbach, H. 1962).



5-Aminolevulinic Acid

5-ApIVOAEBOUAIVIKO OEU

https://www.galinos.gr/web/drugs/main/substances/aminolevulinic

heme

aiun

https://athenslab.qgr/blog/diagnostikes-exetaseis-diagnostictests/porft

melatonin peAaTovivn http://www.iatrolexi.gr:8090/iatrolexi/ontology browser/index.html
intra-cellular EVOOKUTTAPIKOG https://www.linguee.com/english-greek/translation/intracellular.html
endocrine €VOOKPIVAG https://iate.europa.eu/search/result/1664223888379/1

tryptophan TPUTITOQAVN http://www.iatrolexi.gr:8090/iatrolexi/ontology browser/index.html
serotonin ogpoTovivn http://www.iatrolexi.gr:8090/iatrolexi/ontology browser/index.html

circadian cycle

Kipkadiog KUKAOG

http://www.iatrolexi.gr:8090/iatrolexi/ontology browser/index.html

endocrine function

eVOOKPIVIKA AsIToupyia

https://eclass.teiwm.gr/modules/document/file.php/MAIA166/%CE %
81%CE%B9%CE%BF%20%CE%91%CE%BD%CE%B1%CF%84%

neurologic function

veupoAoyIKA AciToupyia

https://www.vasiliadis-books.gr/Vasiliadis-books/wp-content/uploads
%CE%92%CE%B9%CE%B2%CE%BB%CE%AF%CE%BF%CF%8!

insomnia adTvia https://iate.europa.eu/search/result/1664223888379/1

pre-diabetes TPodIaRNATNG https://www.ede.gr/%CF%80%CF%81%CE%BF%CE%B4%CE%B9
porphyrin TTopPQYUPIVN https://iate.europa.eu/search/result/1664223888379/1

adenosine-5’- 5-TPIPWCPOPIKA https://www.translatum.gr/forum/index.php?topic=468071.0
triphosphate (ATP) adevoaivn

Circadian Rhythm
Sleep Disorder

Alatapayég Tou Kipkddiou
PuBuou Tou "Y1rvou

file:///C:/Users/User/Downloads/index%20(1).pdf

Delayed Sleep ouvdpouo https://www.mermigkis.gr/%CE%BA%CE%B9%CF%81%CE%BA%(
Phase Disorder KaBuoTepnuéVNG @Acng %CF%8D%CF%80%CE%BD%CE%BF%CF%85/

(DSPD) UTTVou

Advanced Sleep oUVOPONO TTPONYHEVNG http://mde-didaktiki.biol.uoa.gr/mde6/Kyriakoudi_Margarita/ergasies/

Phase Disorder
(ASPD)

@daong utTvou

Shift Work Disorder

Aiatapayr GAAAYAC
Bapdiag

http://mde-didaktiki.biol.uoa.gr/mde6/Kyriakoudi_Margarita/ergasies/

Irregular Sleep-Wake
Type

aKavovIoTOG TUTTOG
UTTVOU-£YypAYyopPoNng

file:///C:/Users/User/Downloads/index%20(2).pdf

Primary TTPWTOTTAOAG UTTEPUTTVIQ https://asklipiosveria.gr/pathiseis/diataraches-tou-ipnou/
Hypersomnia

Narcolepsy NapkoAnyia https://www.iatronet.gr/iatriko-lexiko/narkolipsia.html
Cataplexy KatatrAnéia https://iate.europa.eu/search/result/1664223888379/1
Hypocretin UTTOKPETIVN https://www.narcolepsy-com.gr/sxetika-me-tin-narkolipsia/

Obstructive Sleep
Apnea

ATTOQPAKTIKA dTTvola
UTTVOU

https://www.bioclinic.gr/apofraktiki-apnoia-stonipno/

Hypopnea Syndrome | Z0vdpopuo YTotvolag https://nemertes.library.upatras.gr/jspui/bitstream/10889/1129/1/kark
Primary Central MpwTOYyEVNG KEVTPIKN file:///C:/Users/ctsan/Downloads/%CE%9A%CE%B1%CF%84%CEY
Sleep Apnea aTrvola UTTvou %CE%95%CF%81%CE%B3%CE%B1%CF%83%CF%84%CE%AE

F%84%CE%B1%CF%81%CE%B1%CF%87%CF%8E%CE%BD%2

Primary Alveolar Mpwrtoyevng kuyweAidikds | http://renalkomotini.gr/seminars/20_seminario/lagonidis.pdf
Hypoventilation UTTOQEPIOUOG
Nightmare Disorder | Alatapaxn https://gre.len-med.com/5707133-what-is-a-nightmare-disorder

€QIGATNG 1 diatapaxn
EQIAATNG

Jet-Lag

Xpovikn YoTtépnon
BioAoyikoU PoAoyiou

https://www.babla.gr/%CE%B1%CE%B3%CE%B3%CE%BB%CE%

Rapid Eye Movement

Taxeia kivnon o@BaAuwyv-

YPYOPEG OPBAAUIKEG
KIVAOEIg

https://www.neurocenter.gr/diataraxes-ypnou.html

Behavior Disorder

Alatapayr) CudTrEPIPOPAG

https://iate.europa.eu/search/result/1664223888379/1

Restless Leg
Syndrome

2UVvOPONO aviouxXwv
TTOdIWV

https://www.euroclinic.qgr/article/syndromo-anhsyhon-podion/

Grounded Theory

BepeNIWPEVN/TEKUEIPILPEY
n Bewpia

https://www.proz.com/kudoz/english-to-greek/social-science-socioloc

amino acid

auIvo&u

https://iate.europa.eu/search/result/1664223888379/1
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Enihoyog

H mapandve ntoylokn epyacio amotédece Epeicpa yuo TV e£10iKEVOT OV GTOV
TOpEN TNG TEXVIKNG peTdppaonc. To gpguvnTikd KOppATL, G€ TETO0L E100VG EpYOTieg
KO LETOPPACELS, dleYEipEL TO EVOlAPEPOV KADE avOp®TOL Y1a. TNV €101KN avalnTnon
NG 0pOAOYIOG AL Kol TNV HEAETN TNG OYETIKNG PPMoypapiag. Ot épevveg avTtég
pumopoHv va yivouv pépog g (mng evag avBpdmov 1 kot Tpomog okéyne. H
dadkacio EKTOVNONG TG TTLYIKTG HOL EPYOCiag Elxe HOVO VA TPOGPEPEL GE EUEVAL
Kol Timoto vo Tapet.
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