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IIpo6royog

H mapovoa mruyiokn epyocio amotelel T petdepacn evog apbpov twv Julie Anne Griffith kot
Marie Kelly-Worden mov dnpoocievtnke oto meprodikd Advances in Alzheimer'sDisease (2018, 7, 1-
11).To Bépo TG EMOTNUOVIKNG AVAALONG TPAYUATEVETAL TV TPpdUN Evapén ¢ vocov Alzheimerkot
T petafolky] SvcAertovpyion mOV TOPATNPEITOL GTOVS €YKEPAAOVS TV acBevov. Edwotepa,
ovykpivovtat ot tomot Tpdwung évapéng (EOAD) kot oyung évapéng (LOAD) tov Alzheimer, dote va
TPOGOIOPIETOVV UEPIKEG SLOKPITEG SLopopEG LETaED Tovg. [TapdAinia evromileTon kot 1 yevetikn Pdon
ov ovvoéel Tov EOAD kot tov LOAD, 1 omoia amoteAel Kot v otio TV HETAPBOAMKOV 0ALOIDGEMV.
Ao TV Tapdbeon TOPOUOI®V EPELVAOV KOL TNV CLYKPION TMOV OTOTEAECUAT®V TOVS, Ol GLYYPOQEIS
odnynbnkav ot1o ovumépacpa, £xovrag oegayel kot pio Okr Tovg HEAETN, OTL OAOL Ol 0oBevelg
Tapovctalovy Tapdpole TPoPALATO, LOVO TOV EVTOTILOVTOL GE OLOPOPETIKES TEPLOYES KATA UKOG TOV
eykeparov. H dapopd petadd tov acbevov pe EOADkar LOAD givar 61t o1 mpdTotl mebaivouv modd
O YPYOPQ UETA TN JAyVOOoT amd TOVG avTioToyovg acbeveig e Oyun vapén g vocov, Kabdg n
petafolikn dvorertovpyion Kot ot PeTOPOMKEG OaPopég KOTESEIEMY €miong evplTEPT UETAPOAMKNY
dvolertovpyio. XZOpeova pe TG ovyypagelg amorteiton mEPOCOTEPT €pPELVO. GTOV TOUED NG

petaforikng dvciertovpyiog yio tov EOAD ko yevikotepa yio OA0vg Toug acbeveic pue Alzheimer.

H ovykexpipuévn petdeopoon KotoTtdooeTOl OTIS  TEYVIKEG UETAPPAcE, KoODG eivon
TPOCAVATOAMGUEVT] GTOV TPk TopéN. o TNV AmOTEAECUATIKOTEPT] OVTILETOTION TNG EEEOIKEVUEVG
opoloyiag tov KeWéVov cuvtdynke €Wdwd yAooodpt pe Tig AéEelg Kot TG €vvoleg mov Bewpnnkav
«OpO» GTO E101KO GLYKEILEVO KOl EVVOLOAOYIKO TAOIGLO TG avAALoNG. XTdY0g ival 1 moTOTWOGT TOV
UNVOLOTOG TNG GLYYPAPEDS UE TOV TTO ATOTEAECHATIKO KOl KOTAVONTO TPOTO 5T YAMGGH GTOY0, YWPiG
®GTOCO, AMAOTOINGCT TG GVGTACTC KOl TOV VONUATOS TOL KEWEVOL 1) «AOiKOTOINGN» TV EVVOLDY TOV.
Etvon 6gdopévo, 0Tl 6T GUYKEKPIUEVT TEPITTMOOT TO AVOYVOCTIKO KOO givan e€otkelmpévo pe 1o 0épa
Kot TV 0poAoyio TOL KEWEVOD, TO 0Toio £ival OMNUOGIEVUEVO GE VAL APKETH EEEIOIKEVIEVO EMGTNLOVIKO

SLOKTLOKO TEPLOJKO.

[Ipdto mopatiBeton to petappocpévo keipevo kot akoAovBel to mpoTOHTLTO. XTN GUVEXELN
akolovBel 0 oYoAMacUOg TOV KEWEVOD aQPETNPIOG Kol TNG UETAPPUCTIKNG EVIOANG, 1| OVOALOY T®V
LETAPPOACTIKAOV TPOPANUATOV TOV EVIOTIGTIKOAY KOt 01 TPOTOL AVTIHETMMIONG Kafevdg and avtd. TENoG,

akoAovBei 10 YAwoosapt kat 1 BifAtoypapia.
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Avoytic IlpocBaong

Hepianym

H vdoog tov Alzheimer petatpémetor pe yopyovg puvbupods o€ pa omd Tig mo
dwdedopéveg aobéveleg otic HITA Adym TV KOTOOTPOPIKAOV EXMTTOCEDY KL TNG
Eewyng Bepamevtikdv emdoymv. Ze avty ) OBavoneope ocBéveln, o
UIKPOTEPT] OUAOA OTOU®MY SLOYIYVAOOKETOL PE TNV TPOLUN Evapén g vOGOL TOV
Alzheimer. Eivolr mpoeavég 0Tl 6T0VG 0vOpOTOLE OVTOVG TOPATPOVVTOL
ypyopdtEpa Ol GLVERELEG TNG VOoOoV, pe amotéhecua va mebaivovy mpdmpa,
®GTOC0 dgv yiveTal KoTovontog o Adyoc. Me v avdAvon avth, cvykpivoviat ot
tomotl Tpadung Evapéng (EOAD) kot oywung évapéng (LOAD) tov Alzheimer,
MOTE Vo TPOGOOPIETOHY LEPIKEG SLaKPLTEG dapopés petald tovg. H yevetwkn
Baon mov cvvdéel tov EOAD «kat tov LOAD ntav 1o yovidlo anolMmonp®teivig
E (APOE) yw vo vmodeifer petafolikn aAloimon, ovykekpipéva, pe 1o &4
oAANAopopeo yovidlo. Ot tomoypapikés amokiioels g atpodiog peta&d Tov
EOAD a1 tov LOAD enBefaincav Tig mo EKONAEG YVOOTIKES S10POPES LETAED
TV 600 Kotnyopidv ¢ vocov tov Alzheimer. H taydtepn ko gupvtepn
eEamlwon atpooiog tov acbevov pe EOAD cvoyetiletat pe tn duokoiio mwov
OVTILETOTILOVY  OTNV  TWPOGOYN, TN YADMGGO, TIG ORTIKO-YWPIKEG KOL TIC
exTeAeoTIKEG Agttovpyieg. Télog, kol o peTafOMOUOG TOV £YKEPAAOL SlaPEPEL
peta&d Tov 000 vrotinwv Alzheimer, d6mov 0 EOAD vrodeikviel Tnv ekTeTOUEVN
BAGPN xor v petaforikn S4omAoN KOTA UAKOG TEPICCOTEPMOY KOl TOUKIA®V
TEPLOYDY TOL EYKEPAAOV.
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A€Eelg-Kael8ua
Nooog tov Alzheimer, apodyn Evapén, oyun Evapén, petaforicopnog yAvkdling

1. Ewsayom

H vécog tov Alzheimer eivorl o veupoekLAOTIKY dtatapoyr] mov oyetifetal pe v nAkio kot mopatnpeitol o€
nepinov 35 exoToppvplo avlpdmovg maykoopiong [1]. Extpdror 6t o 30 ypovia Oa mapatmpnbodv otig Hvopéveg
ToMrteieg cuvorikd 15-20 gxatoupdpia tepntdoelg ol onoieg 0o oyetiCovron pe kKamolo yvmotikn avornpia [2]. TTapdro
ov avty 1 dtapayn Eival cuvBg avayvopioyn e TO YNPOG, TOPUTNPOVVIOL CTAVIEG TEPITTMOCEL; OE EVIAIKES
NAKiog KAT® TOV 65 TdV. AVTEG 01 TEPMTOCELS Katatdooovtal ot voco Alzheimer mpoyng évapéng (EOAD), opdda
TOV AVTITPOCSOTEVEL TEPiTOL T 10% OV TwV Tepumtdcemv Tov Alzheimer [3].

Yrdpyovv caemg dtapopés avapesa otig 0o opddec. Evijlikeg mov ndoyovv amd ) voco Alzheimer dyiung évapéng
(LOAD), nlkiag ave tov 65 €tdv, Tapovclalovv YopaKINPLOTIKY KAWWN oI Aetovpylo HUVvAENG Kot KOTOleg
Srakvpaveelg ot 61a0gor, TPAYLIO TOL KAUAKAOVETAL LLE TNV TAP0do ToV Xpdvov doTe 0 acbevig va advvotel va eléy&et
00T T0 GOpa Tov. Avotvyde, ot EOAD ektipdrot 6t 10 30% t0v acbevdv Ba napovcidcovv agacio, ampadio Kot
ayvooio Tpwv and g dotapayss pvhung [4]. Exet emiong avapepbei 6t o1 acbeveig pe EOAD mapoveialovy taydtepm
KAV Dpeon kat PikpdTepo mpocdokipo (ong HeTd T d1dyvmon o oxéon pe tovg aobeveic mov ndoyovv amd LOAD
[5]. Ot acbeveic pe Alzheimer npdyung évapéng (EOAD) mapovsidlovv eniong o peyoldtepo Pabud sAAEUOTIKN
mpocoyn, e&acBévion ot YAMGCOW, TIC OMTIKO-YMPIKES KOl EKTEAESTIKEG Agttovpyiec. Oa mpénetl va onuelwdel 6Tl o€
pekéteg vevpoamekovions, ot idot acbevels mapovoidlovv peyoddtepn QAOIOIN OTPOPiC, VTOOTOPELSOY KO
vropetafolond [5]. Avtd to mpoPAiuata speavilovial kuping oTovg BpeyroTikodg Kot TAELPIKOVE KPOTAPIKODG
eLo100¢ acbevoig pe EOAD, evid otovg aobeveig pe LOAD cuvavtdviol 6Toug £60 KpoTaeikods protovg [3].

Otav gvromifovran ta YapoKPIoTIKG Yvmpicpata g vocov tov Alzheimer, Apviogdés Brita (AS) mhdxa kot ta

copmAéypara tau, ot acBeveig pe EOAD kot LOAD g&axoAiovBovv va mapovoidlovv dwpopés. tovg acbeveic pe EOAD
TOPOVCLAGTNKOY YOUUNAOTEPQ EMIMESH EYKEQPUAOVOTIAIOL VYPOL TNg TAGKOG AP Kot ToAD VYNAG cuvolika emineda tau.
Ta amoteléopota avtd Tposkvyay pe tn fondela TeyVIK@OV amekoviong Tov eykeediov [3]. Oa mpénel va onpelmdei ot
oe petobavatio perétn, dwmotddnke 01t To eoptio AP yo tovg acbeveic pe EOAD ftav eEaipetikd vynAd 6mwg ta tau
[4]. Adym tov npoavapepbivimv S1apopdY GTNY CUUTTOUATOAOYIO Kol TNV TAPOLGINGT THG KaTtdoTaons T vooov, o
e€etooTel, PEo® OVTAG TNG EPYACING, av VITAPYEL dlaPopl oTig petaPorkég duoiettovpyieg og acbeveig pe EOAD og

ovykpion pe toug acbeveic pe LOAD.

2. BiAoypa@ikn avaokommon
2.1 Tevetikn Bdon otV Tp@wLuN Kot OPun £vapén tov Alzheimer

Eni tov mopdviog miotevetar 6Tt AMydtepo omd €vo 1ol €kaTd TV mepmtcoewv EOAD mpokaAovvial amd pio
avtocopatikn kopiopyn petdAraén. To yovidio TOL AVTITPOCOTELOVY OVTEG TIG OLKOYEVELNKES TEPITTMOELG €IVOL TO
PSEN1 ,PSEN2 kot APP (6). Ot tepmtdoelg antéc avIimpoo®redovy £va TOAD HKPO T0606TO TV acevdv pe Tpduun
évapén. Zoyxvotepa mapaTNpEiTaL 68 OTOPASIKEG TEPTTMOOELS TNG VOGOV, T0 Yovidlo APOE (aAiniopopeo &4). Toupova
pe v Flier, to 50%-60% tov atopmv pe Alzheimer givar @opeig tov ¢4 [6]. Avtol mov eival opolvyotl yio to
aAAniopopeo pmopet va avarto&ovv EOAD €w¢ kat 10 ypdvia vopitepa and to dropo xopig To aAANAOLOpEO.
To APOE otov gyképalo mopdyetol Kupiog omd actpokiTTapo Kot pkpoyioia. Agitovpyel ¢ Tpdcdepo vrodoyéo
7



evdoKLTTApmONG copatdiov AMmonpoteivav [7]. Yrdapyovv tpelg onuaviikés ioopopeés tov APOE: APOE2, APOE3
kot APOE4. O Kim vrédei&e 611 vapyet woyvpn] cvoyétion peta&d tov yovidiov APOE kot tng mapovoiog tov AS
€vtog Tov gykepdiov [7]. Motedetan 611 10 APOE pmopei va givorl decpevovoa npoteiv tov AS 1 omoia exdyst
UETAGYNUOTIOTIKT aAAoyfy B-@OAov Tov mapotnpeitatl oty TAdka AB, Wwitepa 610 APOE alniduopeosd. X1o idio
apbpo emiong avagépetar n mBavoéTTA TO CAANAOLOPPO €4 vao GLVOEETOL UE TIC UETAPOMKEG OAAAYEG EVTOG TOV
gyke@dlov. To aAAndopopeoed éxst ouvoehel pe avénuéva eminedo Mmonpwteivng youning mukvorntag (LDL) ko
amotelel mapdyovto Kivduvov yio Kapdwryyelakeg tabnoeig [7]. E&aitiog g o0vOEcNG TOL UE TNV 0PTNPLOGKATPLVGT),
UTOPEL VO TPOKOAECEL LELMUEVT] POT OHUATOG Kol OAAOIOUEVEG HETABOMKESG 1010TNTEG OTOV £YKEPAAO €VOG atopov. O
Kim mpaypateveton pa perétn nolitpoviov mov delnydn oe véoug kat nikimpévous achevels ymplg dvota mov ftav
6Aot Tovg eopeic tov APOE (1oopopen €4). Méow tng peAETng avthg, domot®inKe 0Tl Ta ATON OVTO EULPAVIGOV
mapopola Katd tomovg potifo vropetafoAiicpod mov mapatpndnkav oe acBeveic pe Alzheimer tng drog nikiog. O
Kim vmodekvietl 6Tt avtd dvvnrtikd pmopei va onpaivel tog to APOE €4 cuvdéetar pe ) peioon tov petafoiicpod
TOV €YKEPGAOL TTOV mapatnpeital TNy voco Alzheimer[7].

e perétn mov mpaypotomoinoe 1 Chartier-Harlin kot cuvepydteg g, cuykpidnke 1 mopovsio tov yovidiov APOE &4
peta&y acbevov pe Alzheimer npdyng kot Oyng évapéng, evd &yvav Kot EAEYXOL GTIG AVTIOTOLYEG NMKIOKES OUASEG
[8]. Mo evdiapépovco TopaTAPNon EYWE CXETIKG UE TNV ovyvoTnta ep@aviong tov APOE aAiniopopeov €4 og
neputtocel; EOAD kot LOAD. Avtd mov ovclaotikd mapotnpndnke givat 6t ot acBeveig peta&d tovg dev gppavifovv
ONUOVTIKES dapopéc. Awmotddnke emiong o6t vanpEe avTioTpoPn GVLOYETION HETaEy TG NAKING ELEAVIONG KOl TOV
apBpol aviypdemv aAAnAdLopeov &4 yio v oyiun évapén. H damictwon avt dev ioyve, ®GTO60, GTIC TEPMTAOCELS
apowng évapéng. Oco mepiocdtepa ariniopopea avtiypaga giye éva dtopo oty katnyopio LOAD 1600 vepitepa
Eekwvovoe M epedvion g vooov. Eved oty katnyopic EOAD o apBpog tov aAlniopopemv &4 dev gaivetor va
emnpedlel mv évapén tng vocov, N nhkia Evapéng tng NTav oxeTikd 1 idia [8].

2.2 Tomoypa@ikég Kat F'vwoTikéG AVIGOTNTES

Ye pedétn mov mpaypatonoincav o Ishii kot cuvepydteg Tov, cvykpidnke N TomKY cvykEvipwon g YKpilag VANG
HeTa&D TpdUNG Kot Oyiung Evapéng g vocov Alzheimer, mapdAinio pe EAEYXOVG TOL £YVOV GE AVTIGTOLYEG NAIKIOKES
opadec[9]. Apov eEetdotnkay Ta d£d0EVa, EVIOTIGTNKE 0TPOPI0 GTOVG AUPOTEPOTAELPOVG £ KPOTAPLKOVG AoPovg. O
Ishii onueidver otL vafpyav peyaAdtepes SLOPoPEg HeTa&D NG opadog TPONG Evapéng Kol TV NMKIOKOV ouddny
gAEYYOoL NG amd TV opdda oyung Evapéng [9].01 acbeveic pe EOAD mapovotdlovy pkpdtepn mokvotnto ykpilog VANG
GTOVG OUPOTEPOTAEVPOVS KAT® PPeYLOTIKOVG AOB0VE, GTOVS TPOGPNVOELEIG, OTNV TEPIGIAOVELN TEPLOYT TOV PAOLOD Kol
oV mepoyn Tov Pactkol tpochiov eykeediov. H de&1d kdto petomaio ko tapovsioce EAderym mokvotntag ykpilog
VNG og olykplon He TNV NAIKLKY opddo eléyyov mpaung évapéne. Ot acBeveic mpdung évapéng mapovoiocov
LIKPOTEPEG MUKVOTNTEG GTOVG OUPOTEPOTAEVPOVS TPOSPNVOEIDELS, TOVG UPLETEPOVS PPeEYLOTIKOVG PAoovS, ot de&id
HEOT] KPOTAPIKY EAIKA KOl GTHV aploTeEPT] 0TpaKTogldn éhka [9].

Ye pelétn mov mpoypatonoincav o Frisoni kot cuvepydteg tov, cvykpifnke emiong n atpoeio ¢ eaidg HANG TV
acOevdv pe EOAD ka1 tov acbevov pe LOAD [10]. 'Eywav dokipég kot pe GAAEG TOpapéTpovg, Ommg Ot
VEVPOYLYOAOYIKEG EEETACELS KaL 1] GAOIDING XOPTOYPAPNON. ZXETIKA LE TIG VEVPOWVYOAOYIKEG eEeTdioelc, O Frisoni ko
ovvepydteg Tov amédelEov 0T o1 acheveig pe mpdUN Evapén Tapovsiacay XEPOTEPH OTOTEAEGLATO OTIS EEETACELS TOV
TEPIMAUPAVAY OTTIKOOUKOVOTIKES, WETMMIKEG-EKTEAEOTIKEG AglTtovpyieg katl pabdnolokég évvoleg [10]. Aamiotdbnke
emiong Ot  cuvolikn atpogio g ykpilag VANg o acBeveic pe EOAD ftav peyoaAidtepn amd 6,11 610V 000eveic pe
LOAD:- mapépota, dniaodr], omoTeAéGHOTO e aVTE Tov Tapovctdotnkay amd tov Ishii. IIpénel vo onueiwdel 611 N
atpogio Twv acbevav pe LOAD Moy vynAdtepn otov aplotepd mmokouno [10]. To tovg acbeveic ue EOAD, 1
peyolotepn omdAielo ykpilog VANg evtomiotnke oTov wokO AoBo Kot otov mmokoumo yio acbeveic pe LOAD. Ta
OTOTEAEGLOTOL VT TTPOEKVLYALY XPT|CULOTOLDVTOG OYKOUETPIO, OYKOUETPIKT AVAADGT, KOl apyOTEPO VITOGTNPIXONKAY o
TOL OTOTEAEGLLOTO, TTOV 1] OpLade. VT €EfYAYE, XPNOILOTOLDVTOC TEXVIKES YoupToypdenong tov erlowwv [10]. H Etkova 1

ovyKevtpdvel to €pyo tov Frisoni kot tov Ishii kot cuykpivel v atpoeio g eaidc VANG TV acbevdv pe mpdun
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évapln, évavtl Tov opoAdy®v toug amd v opdda eAéyyov. H Ewkova 2 cuykevipdvel ta d1a dedopéva Kot cuykpivet
™V Oy €vapén Evavtl g avTioToyns NAMKLOKNG opLadag EAEYYOV.

e peAétn tov Bird, mapatpnnkav ta petobavdrtio enimeda dpacTnpOTNTOG AKETVAOTPAVGPEPAONG YOAIVIG GTOVG
gykepdlovg tov acBevaov pe EOAD, LOAD kot otig avtiotoryeg mAkiakéc opddeg ehéyyov [11]. Ot gyxéporot
apalpédnkav, to éva HIco ypnoyomomonke yio apeces mTaboloykés a&loAoynoElg Kot To GAAO Hicd KotoybyOnke. Ot
gyképarotl mov «uaoctifovtavy and T voco tov Alzheimer katédei&av évrovn atpoeio. Ot avtikelpuevoedpes TAGKES
gywov amd tov erod kot ypopatiomnkav pe H kot E, Holems kot meprodicéc kniideg o&éog-Schiff. Avtd éywve ya va
EVTOMIOTEL 1] TUKVOTITA TOV TAOK®OV Kol TOV TAEYLATOV OAAG Kot Yio vao, wapatnpnel n yevikn Kotavoun oe 6A0 Tov
eYkéPaAo doTe va Kabopiotel n coPapdmra TG vOGOov.
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Ewcova 1. Ot minpopopieg mov mapovstdloviol Topandve Katadeikviouy Ty TocoTnTo atpoPiog tov topatnpidnke 6tovg acheveic

pe dyiun évapén tov Alzheimer oe cuykpion pe v avtictoyn nikioky opdda eréyyov. Ta dedopéva aviAndnkav and Tig PHeAETEG
Frisoni kot Ishii oygtucd pe v atpopio tng eordg vAng [9] [10].
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Ewcova 2. Ot cuykevipmpéveg mAnpopopieg cuyKpivouy Ty Tukvotnta yke@diov acbevods pe mpmun Evapén g vooov Alzheimer

og oyéomn pe v avtiotoyyn niwkokn opdda eréyyov. To dedopéva yio owtd To Stdypoppo aviAndnkav and tig peréteg Frisoni kot
Ishii [9] [10].

‘Encita éywve €4 Boynmuikny avadAvon og TUNHOTO TOV KOTEWYLYUEVOL EYKEPAAOL omd TOV UETOMAI0 QAOLD, TNV AVE
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KPOTAPIKN EAIKO, TOV IIMOKAUTO, TO KEADQOG Kol TO TAGY10 Tapeyke@odikd nuiceaipto [11]. O Bird danictwoe o1t ot
acleveic pe mpown évapén tng vOGov TOPOLGINCOV OTUAVTIIKA YopMAOTEPN SPACTIKOTNTO OKETVAOTPUVOPEPAONG
YOAvng amt' 6,1t 1 avticToyn NAKLOKT OpAde EAEYXOV GTOV HETOMIAIO PAOLO, TOV KPOTAPIKO PAOLO, TOV IMMOKOUTO Kol
™V TopeyKeQoAida, evd ot acBevelg pe Oyun évoapén g vocov mopovciccov oNUavTiky peiowon Tov emmédonv
OKETLAOTPAVOQEPGONG TNG YOAivng otov umdékoumo [11]. Avtd to vevpoynuiké svpriuate vrootnpilovv To
amoteAéoparta g perétng g Frisoni [10].

Ye o perétn Paciopévn oe povtého empd®V yuo. T voco Alzheimer, mopokoiovOnOnke o petofoiiopds ctov
EYKEPAAO EMIVOG Y10 VO TPOGIOPICTEL TO VELPOYNLUKO OTOTEAECUO KOTA T StdpKela TG TTopeiag g vocov. Katd
peAéTn avtr, dmoT®ONnKe Lelmon Tov HETABOAGUOD TMV VEVPMVIKOV HITOXOVIPI®OV GTOV MIOKAUTO, GTOV LETOTLOIO0
QAO0, ot0 TPOGHo PEPOC TOL PAOWD TNG £AKOG TOL TPOGAYMYIOL KOL GTOV QAOLWO NG EAIKAG TOV TPOGOY®YIOL
omicoomAnvioKkd, OmOL ONUELOONKE HEIOUEVT] TOGOTNTA YAOLTOUVIKAG, Y-apwvoPfovtupikod o&éog (GABA) kau
aomoptikig [12]. O pewpévog petoforiopds vrodnidvel dwtapoyés otov kbkAo tov Krebs (TCA) otoug
yrovtapwvepykods kot GABA-gpywovg vevpdveg tov empvov. To yeyovdg avtd pe tn oepd tov vmootpilel ta
pelpéva enimedo YAOUTApIVIKOD 6TV T0&0eldn 0éoUn Onmg paivetatl oe GAAN peAétn oe acBeveig pe voco Alzheimer
[13]. Mewwpéva emineda GABA kot aonaptikod gvioniotnkov eniong oe eyke@diovg Bavoviov, mpdyue mov evVicyVEL

TEPOTEP® OG0 emMONKaY Tapandve [12].

2.3 MetaBoAlopnog YAvko{nG Kat LETABOALKEC SLa@opEg

Mehéteg katd Tig omoieg Tponyovpévag eiyav cuykpiBel ta enineda Tov B-apvroeldods oto eykeparovatiaio vypd (CSF)
Ntav acvveneic 6to maperdov, kabhg propel va eviomlov avemaicOntn adlhoyr, ehaepd peimon f adénon [14]. Ztn
pedém g Andreasen kot TOV Gvvepyot@v NG, overdbnkav to eminedo AR (142)ot0  eykepolovotiaio
vypd(CSF),anodeucviovtag Oetikn cvoyétion petad niwiag kot emmédov CSF-B-apvioeidog [14]. Zvykpivoviag toug
acbeveig pe Alzheimer, to eninedo CSF-AS Ntov onuovtikd youniotepo oe owtovg e EOAD omd 611 68 0vtovg pe
LOAD. T T peAétn avt, mopakorovndnkov ot acBeveig kot exaveEetdomKoy To eXineda ovTd o€ MAcTNUL dEKA
Kot glkoot unvov. Xe kavévay acBevi pe Alzheimer, dev mapatprbnke onpavtiky dapopd peta&d tov emmédov CSF-
AP kotd v évapén kat Ty enaveEétacn tovg oTovg 0éka pnves. Katd t pelétn avti cuykpibnkoay eniong n ddpkeia
™G Gvotag kabdg kot ta eninedo tov CSF, 6mov dev Ppébnke motdco onuavtiky cvoyétion. [14].

Ipénel vo, onpelwbel 6Tt ot perém tov Chiaravalloti Kot T@V cLUVEPYATOV TOVL, GNUEIMONKAV OPIGUEVE, SLOPOPETIKE,
amoteléoaTa 6To detypata Tov eykepaiovatiaiov vypov [3]. Ze avt ™ uehétn, o Chiaravalloti kot o1 cuvepydteg Tov
ovvékpvay To eminedo Tov APz kot tau. AvokaAdeOnke 01t ov acleveig pe EOAD xoi LOAD eiyav mapopowa eninedo
v AP1-a2) Kt tau, ektog omd o t-tau. Ta enineda t-tau rav Aiyo vymAdtepa oty opddo achevav ne EOAD [3].

To eykeparovotiaio vypd givat Evo oNUAVTIKO LEPOC TOL EYKEPAAOV, GAAG KAl 1 POT| TOL aipatog givat évag dAlog
LETPNOLOG TOpAyovTag oV TPEmet va Anedet vdyr. Méoa otov eyképaro, 1 pon aipaTog gival ovT TOL TOPEYEL TO
amapaitmto 0&pyovo kat TN yAvkdln, mov YPNCYOTOOVVTOL and TOVG VELPMVES Yo TV emiPimon tovg [15]. Xwpig
aUTNY, TOPOTNPOLVTAL VYNAEG TOGOTNTEG KLTTOPIKOD BovdTov 1 ducAertovpyiog, Onwg onpeldveral og acbeveig pe
€YKePaAIKO emelcod1o. Ot acbeveig pe Alzheimer mapovotdalovv peptkéc aAhayég oTN IKPOKVKAOPOPIO TOV EYKEPAAOL,
Omwg M epeavion vnuatoelddv ayyeiov (string vessels), m upewwpévn tpryoewdng mokvotnta, M peioon Tov
HITOXOVOPLOKOD TTEPIEYOUEVOV, 1 OTMAELN OTEVAOV GUVOEGEMY Kot 1 S1A6macn Tov eyke@oikoy @payuov. O Zlokovic
didvel 6T1 ta dtopa pe Alzheimer €yovv petopévn éxepacn tov GLUT1 otov aatogykepaiicd epaypo (BBB) mov
odnyei og EXkewyn amopaitntov petaforlikmdv ovodv [15].

e o GAAN pedétn Kotd tnv omoia mopoakolovdndnie 1 ayyslokn duvcAettovpyia, o [turria-Medina kot ot cuvepydteg
Tov, Eheyéav mave ond 230 Prodeiktec mov mapatnpnOnkav oe acbeveig pe LOAD kot tovg Ta&vouncay GOUQ®VO e
™mv avopolic Tovg [16].Avaxdivyav 61t 1 Koptldn, n Anolmonpwteiviy A (ovpPdarier otov petafoiopd tov
Mmdiov) kot  wpoteivn 10 mov wpokodeitar and ™ wiepeepdvn-y (IP-10) eavépmoe pepkég and Tic VYNAOTEPEG
avouarisg [16]. Ot petaporég IP-10 avrikotontpilovy TEPLPEPEIOKT) PAEYLOVT, YAPOUKTIPLOTIKY TV VEVPOEKQVAIGTIKMY
Swtapaydv, oAl etvon emiong Kol £vog puOUICTAC TG AYYEIOYEVESTG. AVTA TO. GTOLXELD TOPEYOVY TANPOPOPIES Y10 TNV
TOGOTITA 0YYEWKNG SLGAEITOVPYIOG TOL TOPATIPELTAL GE TOAD TPMILO GTASL TNG VOGOL Tov Alzheimer.

10



Oplopéveg €peuveg Exovv katadeilel 0Tl 1 dlowta VYNANG TeplektikoTnTag o (hyapn 1 Aitog kot 1 kabiotiky {on
puopovv vo. ouvdebobv pe T yvooTikr] ducisrtovpyio [17]. Xt perétn tov Stranahan katl T@v cuvadéA@@V TOV, OL
emipveg Ehafav Tpoen e Amog Kot oAl GaKyapo EVM TO VEPO TOLG AVTIKATUCTAONKE amd G1POTL KOAOUTOKIOD VYNANG
TEPLEKTIKOTNTAG 68 PpovkToln [17]. Avth 1 dlorta Tpokdrese avEnom tng YAvkolng vnoteing, tng Y0ANGTEPOANG GTOV
opd Kot tov emmédov Tov TpltyAvkepdiov. H mapamdveo datpoer| e&ocBévnoe Tig pobnolokés tkovotnteg mov
e€opTOVIOL OO TOV MAOKOUTO TOL EMIHVOC, TN OCLVORTIKY] TAUCTIKOTNTO KoL TNV TUKVOTNTO NG OEVOPLTIKNG
omovovAkng otNAng [17]. Avtol ot emipveg eAéyyOnkoav oktd pAveg petd v Evapén tng diattag Kor 1 anddoot Tovg
ot dokn vdatkov AafupivBov frav ToAd yaunin oe chykpion pe TV avticToyyn opndda eréyyov empvmv. Hrav mo
mOavo va eTAEEOVY TN HAKPOTEPT] SLOOPOT TPOG TNV TAUTPOPLO Kot ¥PELALOVTOV YEVIKOTEPO TEPIGGOTEPO YPOVO Y1dL VO,
QTAGOVY GTNV KPUUUEVT] TAATEOPLA. ITndkapumol Aednkay arnd exipveg mov giyav Buotaotel Kot peTpriiOnkay To enineda
tov BDNF, &vdg vevpotpoopikod mapdyovta mov pvluiletor amd tn doutntikny evépyea. Ot emipveg pe dlaita vyning
mePLEKTIKOTNTOG 0 Layapn 1 Almog eiyav petwpévo 1o BDNF ce opoyevomopato, OAOKANPOL IITOKAUTOL, YEYOVOS TOV
vodNAdver cvovantiky andAgto [17]. Avtd odnyei Tovg £181K00G va KOTOAREOVY GTO GUUTEPUGHLO, OTL LITOPEL VO DITAPYEL
ovvdeon petalhd e mayvoapkiog Kot Tov Alzheimer, kafdg kot oyéon peta&d g YvooTikiG SLGAEITOVPYIOG Kot TG LN
(UCLOAOYIKTG OLLOLOGTACNG TNG YAVKOLNG.

Mehétn mov €yve og aoBeveic pe cakyapmdn dwPnn tomov 1 1 2 @avépwoe onpavtiky e&acBévnon pviung kot
EMenyT TPocoync otTig Yvootikég e€etdoelg og ohykpion pe v avtiotoyn oudado edéyyov [18]. H vmepylvkopio
odnyel og yvootikn dvchertovpyio pe dtdpopovg tpoémovg. H mepicosia yAvkdln pmopei vo gvepyomomoel v d€oun
TOAVOANG, M| omoia, otV vrepyAlvkaio Oa avénoet v kotavaimon tov NADPH [19]. H avEnuévn yprion tov NADPH
0o eEoviinoel ta enimeda yhovtabeldvng kat Bo peidcel to O6pio yia o&ewdwtiky PAAPN otovg vevpaves. Ot Klein ko
Waxman gvtomicov avénpévo oynuatiopd yAvkolviAimong mov couPdier oty ayysiokn PAGBN [19]. Ola ta mapandve,
Eeymplotd, pmopoldv vo petafdAlovv Tn Asitovpyic TOV EYKEQAAOL HECH TG OLCAEITOVPYIKNG PONG OULATOS, TNG
ayyskng damepatdTnTag N TS PAAPNG TEAKOD opydvov.

H Baker kot ot cuvepydteg g de&fyayav o mapdpowo peAétn oe 23 evihikeg yoplg mponyoduevn didyvmon
mpodwfnrn N dwefn [20]. Ot evihikeg vroPfAndnkav ce dokiun avoyng yAvkolng kot katotdydnkav cg pio and Tig dHo
katnyopieg. Kavévag dev minpodce To KPITNpLo. TOL apopody Ty NI yveoTiky dvcAertovpyia. Ot acbeveig Elafav
éveon e e00p1o-18 pBoprodeo&uyrivkding [Fludeoxyglucose F-18 (FDG)] ko 1 ekmounn capmbnke yio 40 Aemtd petd
TV €KYOAIOT TOV OamEKOVIOTIKOV Topdyovta. o 35 Aemtd kotd ™ odpwon, nrovviav omd tovg acbevelg va
amopvnpovedoovuy o emavaiapBovouevn Aoto 20 Aé€swv [20]. O evihikeg mov eiyov mpodwPntn N Safnit
Katédel&ay HEIOUEVO pLOUO peTofoMopoD TG eYKEQOAMKNG YAVKOING GE TTEPLOYES TOV EYKEQPAAOV TTOL GLVNBWMG EyovV
npocPAnbel and v mpodyun voco Alzheimer. H Topoypaeio Exnopnig Iolitpoviov (PET) e avtodg tovg evihkeg
katédelEe peimon tov pubpod petafoiopod g YAVKOINg oto omichHio HEPOg Tov PAOIOVTNG EMKOG TOV TPOCAY®YIov,
OTNV TEPLOYN TOV TPOGPNVOELB0DE, GTOVG PPEYLOTIKOVG PAOIOVG, GTNV KPOTAPIKY EAMKO KOL GTOVG TPOUETMIIKOVG
@Lotobg [20].

Ye pekémn Poaciopévn oy topoypaio exmounng molurpoviov (PET), mapammphibnkav ce acBeveic pe EOAD kot
LOAD tomkd gykepolikd petofoiwcd mpotvma[21l]. Tio va petpndei o pvOudg petafoMopold Tng eyKePaiKNng
yAwkoing (CMRGIu), ot aceveic pe Alzheimer éhapav eviopréPua €yxvoon 2[*®*F] @bopio-2-Scolv-b-yAvkdln (2[°F]
fluoro-2-deoxy-D-glucose). e ocopwtiy PC-384, AqeOnkav swovec-tuAuata OAOKANPOL TOL  eYKEPAAOL Kol
ypnowonomdnkay yio ™ pérpnon tg CMRGIlu pe Bdaon ) dpactnpotre tov widv [21]. Awmotodnke ot1 o
0pLoTEPOG KPOTUPOPPEYUATIKOG TAPAYOVTOG, O OTOI0¢ EUTAEKETAL OTN YAWGGIKN YVAGOT, ENEEEPYATIO Kol KOTOVONOT),
glye v vynAodTEPN cvoyéTion pe T cofapdtnta TG dvolag tdco otovg acbeveic pe EOAD 660 kol 6 avtovg pe
LOAD. Katéd 1t ovykpion g mpowng Evapéng kot g oyung évapéng, olamotodnke o611 o dekidg
KPOTAPOPPeYHaTIKOS TaPAyOVTOG ElYe ONUAVTIKG XOUNAOTEPO eyKePaMKO petafoilopno[21].

Ye pio pedém) mov mpaypotomoinoe o Kim kot ot cuvepydteg Tov, cvykpifnkav, pécw odpoong PET, ta
vropetafolkd eykepaAikd mpotuma o ovupetéyovieg acbeveic [22]. TMapampndnke 6t n opdda LOAD eiye
TEPIOGOTEPO VIOUETOPOAIKA TPoPApata ot de&ld KATw KpoTapikn EAka, evd 1 opdda EOAD elyxe vmopetafolopod
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otov petonaio Aofd, ota Pacwd yayyho, otov BdAapo Kot 6T Kpotaeofpeypatikés neployéc. Avtd to 6o potifo
EKTETOUEVOV YEVIKDV EYKEPUAIKDV EMTAOKAOV TopatnpOnke oty atpoeio g ykpilog VANG aAld Kot 0TI 0AANYEG OTO
veupoynuikd povtého [22], amodewkvioviag £1ot 6Tt VIAPYEL peyaldTePN HEIDON 6TOV HETABOMOUO TNG EYKEPAAMKIG
yAvkOing oe aoBeveic pe mpown évapén tov Alzheimer 6e cVOYKpPIoN LE TOVG OLOAOYOVS TOVG LLE OYLUN EULPEVION TNG
vooov. Katd v perétn avtn, cuykpinke eniong o peraforlopds g yAvkoing, yio va damiotmbel edv eiye enidpaon
ot cofapdtnrta g Avolag. AmoTOONKE cLVETDS OTL 0 VTOUETABOAGHOG 6ToVG acbeveig pe EOAD ftav Nmog oe
Babporoyia kKAwvikng dvowog (CDR) 0,5, aAdd mopovcialdtav mo ekteTopévog og vymiotepa emineda CDR. Otav ta
aroteléopato ovtd ovykpidnkav pe ta amoteAéopata acbevov mov mdoyovv amd LOAD, mapatnpnfnke ot 1
petaforikn| peimon frav Nma péxpt o CDR2 [22]. H Ewkéve 3 katadeikviet Tig 0popég oV TOPATPOVVIOL GTOV

vropeTafoiopdtng YAvKOLng 6rwe mopatnpndnke and tovg Kim et al., 2005 ko1 Rabinovich et al., 2010.

Ta guprpata avtd mapovctdlovv dapopés mov oyetilovior pe Tov petaforlopd e YAvkolng. Xe cuvdvaoud pe to
mponyovueva dedopéva, ta amoteéspata deiyvouv 0T 1 TpdUN Evapén g vooov Alzheimer eppaviletat yevikd og pio
acBévela mo eKTETAUEVT], TOL EEUMADVETOL LLE TOYVTEPOVG PVOLOVG ATTO TNV YU EKSOYN TNG, TPAYLO TOV amodeiyOnke
KoL L€ TO OTOTEAEGHOTO TOV EANPONCOY 0O PO yoOUEVEG UEAETEG, KATO TIG OMOiEg mapaTnpNRONKoY 1 atpoio g
QO8G VANG, Ol VELPOYNIKES aALAYEC, N LeTAfoAkn ducAettovpyia kot ot aAlayég petafolMopon e YAVKOIN Adym g
petafoiikng dvoiettovpyiag.

3. Zulntnon

H yevetum Baomn, 1 mhaka apvrogidong, o cuumAéypota tau 1 Kot 0 VTOUETAPOAMOIOC GTOV EYKEPOAO ATOTEAODY LEPLKE.
amd to aitie Tov TpokaAovv T voco Alzheimer. OAho T TOPUTAVEO TIGTEVETOL TOG GLVEICPEPOVY GTNV EKONAWDOT TNG
mo oaocvvnBiomg popong Alzheimer, ommv mpdwn évapén g vocov. H mapovca oaviilvon ocuvékpve OUTEG TIG
TOPAPETPOVG KOl LEPIKES AAAES, Yo V. GKLoypoenoet TG dtupopég avapuesa oto LOAD kot to EOAD oAAd Kot to av
VILAPYEL TPOUYUATIKG PLeYGAN dtapopd peTa&d Toug.

To aAniopopeo APOE g4 amotehel voeiEn ot to dtopo givorl o mbavo v ovarti&el voco Alzheimer. Avtd to
oVYKeKPIEVO aAMAOLOPPO €yl ovvdebel pe petaforés g SUOpEOONG TV TPOTEiVOV Af TpokaddvTag TNV
GLGOOUATMOGCT TOVE, LEIOVOVTOG £TOL TOV POXO TOV GTI VELPIKN avamTuén kat amokatdotacn. To aAAnAdLopeo &4 xel
ouvdebel pe petaforikég aAAOIOGELS GTOV EYKEPAAO HEGH QLENUEVOV MTOTPOTEVAOV YounAng mukvotntog (LDLs). H
advénon avt) €xel mopampndei NN 6Tl TpokaAel abnpockAnpwon, n omoio. exnpedlel T Pon TOL GiNATOC, GTNV
nepintoon avty otov gyképaro. To 010 aliniopopeo dev vmodekviet Wiaitepa To TOTE £vo dtopo Ba avamtdEet Tig
YOPOKTNPOTIKEG evdeielg g vooov Alzheimer, ®o1600 gival KOWOTLTO Yio ATOMA HE GVTO TO OAANAOLOPQO v
mhoyovv amd TV achévela avt).
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Rabinovici kot cvvepyotav [5] [22]. Kat ot dvo ypnowonoincav dopopetikés teyvikés onuavons otg capncels PET yo va
petpnoovy duapopég oto vropetaforioud g yAvkolne. H kipdkoon Pacictnke ota TpdTuna yp@UATIoHOD 0VTOV TOV EIKOVOV, LE
TO GKOVPO YpdUa va. glvar 5 evad 1 teptoyn mov ftav ykpila va etvor 0.

O1 dpopég oV ATpoeio Kot TIG YNUKES 0VGIES OV TAPOVSLALOVTOL GTOVG EYKEQOAOVS TV acBevadv pe EOAD kot
LOAD, gvioybovv v dmoymn 6t 1 EOAD eivar po kaAmdlovoa poper| g vocov Alzheimer. Agdopévov 6t ot
acbBeveic pe EOAD avtipetonilovv SUGKOALES [ie TNV GLYKEVIP®G, TN YADGOA (GUUTEPIAAUPAVOUEVIC TNG QPAGTNG KOt
™mg ompa&iog), TG ONTIKOYXWPOTUEIKEG KOl EKTEAECTIKEG AELTOVPYIES, Ol TEPLOYEG TOV EvTomILOVTaL TO LEYOAVTEPD TOGE,
aTpoeiog Tov eyKePAAOL gival avapevopeves. Amodeiydnke 6Tl 10 peyalvtepo Tocd atpogiog yio to EOAD ftav 6Toug
AUPOTEPOTAELPOVG KAT® Ppeypatikods Aofovg, tov wiakd AoBo kot tov Bacikd mpochio eyképaro. Ot ideg meployés
Kkatédel&ay eniong YapnAd enineda akeTvAoTpavepepdong kot GABA.

Mepid omd to 1o Ekdnia onpddia TG vocov, Yo Tovg aobeveic pe oyun Evapén, ivat 1 EKPUAMGUEVT TOVG HVAUN
Kat ot aAlayég ot d1dfeon Tovg. Ta peyoAddtepa oo atpoPiag Kot VEVPOYNULKNG ducsAettovpyiag Yo Tovg aoBeveic pe
oyn évapén g vocov Ppédnkav otov uwmokouro. Eivar Aoywd, kabdg o kdprog porog tov mmdkaumov eival m
puduoN TV cVVAIGONUATOV, 1| avAKANoT LaKpoTtpdBeoUNg VNG Kat 1) TAOYNOT GTOV XMOPO.

Mia and t1g vedtepeg Bempieg vmayopedel 6t 1 vocog Alzheimer pmopel va cvvdebel pe tn peiowon tov VIvov.
Meréteg mov deEnydnoav oe TpoKTiKd vrootnpilovv ovt TV Wéa, KOBMOG N oypumvio glye ®OC OTOTELEGUO TN
ovoc®pevot Tov Af. [apopoing, o vvog NREM vrootmpilet tn Aeppikr kdbapon tov A [23]. E&icov mbavn givon ko
N tpéyovca Bewpia, Tov meptlapfdvel Tnv vropetaforikn dvcAettovpyia, 1 omola oyetileTon e VYNAL TOGOOTA AlTovg
Kot pe tov kafiotikd tpomo (ong. O eyképarog amattel yYAvkdln mg kdpla mnyn evépyetag. Xmpig YAvkoln ta kvtTapo
apyiCouv va mebBaivouv. Otav opiopéveg meployég tov gyke@diov apyilovv va mapovcldlovv dvoietltovpyia ™G
HIKpOKVKAOQOpPIaG, VIApYEL EAAEYT TG amattovpevng yAvkolng kot twv petaforittdv. Ta dtopo pe oy évapén
gpeavicav vropetaforkn dvorertovpyio ot 0e&ld KAT® KpoTaPkn EMka, 1 omoia PpicKeTol KOVTE 6TOV TROKOUTO.
Ta Gropa pe mpodyn évapén spedvicav éva gupdtepo TpoPfinua pe tov vropetaforiond. INapovoiocav TpofAnpota
OTNV OPLOTEPT KPOTUPOPPEYUATIKY TEPLOYT, OTOV HeT®MIAio AoBO, otov Bdlapo kot ota Pacwkd yayyiw. [eproyég mov
£YOLV ELPAVIGEL TPONYOLVUEVMS ATPOPI KO VEDPOYXNIKE EAATTONOTO 6T VOGO Tov Alzheimer.

4, Tupumépaopa

Avti 1 avaloon omédelée OtL M wpdwun évapén g vocovAlzheimer, av kol pa wo acvvibiot popen, sivol pa
gupvTEPD dradedopévn achévela. Xe ohykpion pe v oyun évapén tg vocov, 1 EOAD emdeikviet pio evpOtepn oelpd
EMMTAOKOV TOL EIVOL TO EKTETOUEVEG GE OAOKANPO TOV eyképoro. Avtd mepilapPdver mepiocdtepes PAAPeg mov
0peilovTol oTNY aTpoPion 6€ OAOKANPO TOV EYKEPOAAD, Ol LOVO GE cLYKEKPLUEVES TTeployéc. H petafoiikrn dvoettovpyio
Kot ot petafolikéc dwapopéc katédelEav emiong evpvtepn petafolikny dvcAertovpyio. Tuvvemmg, ot aobeveic avtol
nebaivouv TOAD mo ypryopa HETA TN Sdyvmdon amd TOvG ovTioTOov acbeveig pe oyyn évapén g vocov. Olot ot
acBeveic mapovotafovv mopodUol TPOPANUATE, LOVO TOL €vTomiLOVTaL GE OLOPOPETIKEG MEPLOYEG KOTA WKOG TOV
gykeaAov. Amatteitan meplocdtepn £pguvo. 6ToV Topén TG HETAfoAKNG dvoieitovpyiag yio. tnv EOAD kot yevikotepa
yo. 6Aovg tovg acbeveic ue Alzheimer.
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1. Introduction

Alzheimer’s disease is an age-related neurodegenerative disorder and is seen in an estimated 35 million people
worldwide [1]. It is estimated that in 30 years, the United States will see 15 - 20 million total cases of some cognitive
disability [2]. Although this disorder is usually recognized with old age, there are uncommon cases seen in adults under
the age of 65. These cases are called early-onset Alzheimer’s disease (EOAD), this group represents about 10% of all
Alzheimer’s cases [3].

Differences clearly exist between the two groups. In late-onset Alzheimer’s disease (LOAD), adults over the age
of 65 show the characteristic decline in memory function and some mood swings. This then escalates over time to
the patient being unable to properly control their own body. Unfortunately, in EOAD an estimated 30% of the
patients will experience aphasia, apraxia and agnosia before memory disturbances [4]. It has also been reported that
EOAD patients have a more rapid clinical decline and shorter survival period after diagnosis than LOAD patients
[5]. Early-onset AD patients also show greater impairment in attention, language, visuospatial and executive
functions. It should be noted that in neuroimaging studies, these same patients demonstrate more cortical atrophy,
hypoperfusion, and hypometabolism [5]. These issues mostly occur in the parietal and lateral temporal cortices of
the EOAD patient, whereas LOAD patients demonstrate these issues in the medial temporal cortices [3].

When the hallmarks of Alzheimer’s disease are viewed: Amyloid Beta (ApB) plaque and tau tangles, the EOAD
and LOAD patients differ still. In the EOAD patients lower cerebrospinal fluid levels of ABplaque and very high
total tau levels were displayed. These results were found with brain imaging techniques [3]. It should be noted that
in a post-mortem study, it was found that ABburden for EOAD patients was exceedingly high like the tau [4]. Due
to the previously mentioned differences in symptomology and presentation of the disease state, this paper will look
to see if there is a difference in metabolic dysfunctions in EOAD patients as compared to LOAD patients.

2. Literature Review

2.1 Genetic Basis in Early Onset and Late Onset Alzheimer’s

It is currently believed that less than one percent of EOAD cases are caused by an autosomal dominant mutation. The
genes that account for these familial cases are PSEN1, PSEN2, and APP (6). The familial cases account for a very small
proportion of the early onset patients. More commonly seen is the APOE &4 allele in sporadic AD cases. Flier stated,
50% - 60% of individuals with AD are &4 carriers [6]. Those that are homozygous for the allele may develop EOAD up
to 10 years earlier than individuals without the allele.

APOE in the brain is mostly produced by astrocytes and microglia. It functions as a ligand receptor-mediated
endocytosis of lipoprotein particles [7]. There are three major isoforms of APOE: APOE2, APOE3, and APOE4.
Kim indicated there is a strong association between the APOE gene and the presence of Ag within the brain [7]. It’s
believed that APOE may be an AS-binding protein that induces the conformational g-sheet change seen in AS
plague, especially the APOE¢4 allele. The same article also mentions the possibility of the ¢4 allele being linked to
metabolic alterations within the brain. The €4 allele has been linked to increased levels of LDL and is a risk factor
for cardiovascular disease [7]. Due to its link with atherosclerosis, this can cause decreased blood flow and altered
metabolic properties to an inflicted individual’s brain. Kim discusses a positron study carried out on young and old non-
dementia patients that were carriers for the APOE &4 isoform [7]. The study found these individuals displayed similar
regional patterns of hypometabolism seen in patients with AD of the same ages. Kim suggests that this could mean the
APOE ¢4 is linked to the brain metabolism decrease seen in AD [7].

In a study carried out by Chartier-Harlin and colleagues, the APOE &4 allele presence was compared between
early-onset and late-onset Alzheimer’s patients and controls for the same age groups [8]. One curious concept
found was that the frequency of the APOE ¢4 allele in EOAD and LOAD cases was not significantly different. They

also found that there was an inverse correlation between the age of onset and €4 allele copy number for late-onset. This
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was not the case for early-onset cases. The more allele copies an individual in the LOAD category had, the earlier their
onset occurred. Whereas the EOAD, it didn’t seem to matter the number of ¢4 alleles they contained, their onset age
was all relatively the same [8].

2.2 Topographical and Cognitive Disparities

In a study carried out by Ishii and colleagues, the local gray matter concentration between early-onset AD and late-onset
AD was compared, along with controls at the same age [9]. When data was viewed, they found significant atrophy in the
bilateral medial temporal lobes. Ishii notes there were greater differences between the early-onset group and their controls
than the late-onset group [9]. The EOAD had less gray matter density in the bilateral inferior parietal lobules, precuneus,
perisylvian cortices, and basal forebrain region. The right inferior frontal gyrus lacked gray matter density when
compared to the control for the early-onset age group. Early-onset demonstrated lower densities in the bilateral
precuneus, left parietal cortices, right middle temporal gyrus, and left fusiform gyrus[9].

In a study carried out by Frisoni and colleagues, they also compared the grey matter atrophy of EOAD and LOAD
patients [10]. They tested a few other parameters such as neuropsychological tests and cortical mapping as well. For the
neuropsychological tests, Frisoni and colleagues showed that the early-onset patients did worse in tests that entailed
visuospatial, frontal-executive, and learning concepts [10]. They also found the total gray matter atrophy in EOAD
patients was greater than in LOAD, similar to the results found by Ishii. It should be noted, that atrophy for LOAD
patients was higher in the left hippocampus [10]. The greatest loss for gray matter occurred in the occipital lobe for
EOAD patients and in the hippocampus for LOAD patients. These results were found using volumetry, a volumetric
analysis, and were later supported by the results this group found using cortical mapping techniques [10]. Figure 1
compiles Frisoni and Ishii’s work and compares the grey matter atrophy of early-onset patients and their control
counterparts. Figure 2 compiles the same data and compares late-onset versus their aged control group.

In a study by Bird, postmortem levels of choline acetyltransferase activity in the brains of EOAD, LOAD, and age-
matched controls were viewed [11]. Brains were removed, one half was used for immediate pathological evaluations, and
the other half was frozen. The brains riddled with Alzheimer’s disease demonstrated extreme brain atrophy. Slides were
made from cortex and stained with H and E, Holems, and periodic acid-Schiff stains. This was done to view density of
plaques and tangles and to view the general distribution throughout the brain to assign disease severity. A biochemical
analysis was then done on sections of the frozen brain from the frontal cortex, superior temporal gyrus, Ammon’s horn,
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Figurel. The information shown above demonstrates the amount of atrophy seen in late onset Alzheimer’s patients compared to
their same aged counterparts. Data was obtained from Frisoni and Ishii studies on grey matter atrophy [9][10].
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Figure 2. The information compiled compares early-onset Alzheimer’s patient’s brain volume to their same aged controls. Data for
this diagram was used from Frisoni and Ishii studies [9] [10].

putamen, and lateral cerebellar hemisphere [11]. Bird found that patients with early-onset AD showed significantly lower
choline acetyl-transfer as e activity than age-matched controls in the frontal cortex, temporal cortex, hippocampus, and
cerebellum. Whereas the late-onset AD patients demonstrated a significant decrease in choline acetyl-transferase levels in
the hippocampus [11]. These neurochemical findings support results seen in Frisoni’s study [10].

In a rat model study of AD, the metabolism in the rat brain was followed to determine the neurochemical
outcome through the course of the disease. This study found that impaired neuronal mitochondria metabolism in the
hippocampus, frontal cortex, frontal cingulate cortex, and retrosplenial cingulate cortex where a deceased amount
of glutamate, GABA, and aspartate production occurred [12]. This reduced turnover suggests reduced TCA cycle
flux in glutamatergic and GABA-ergic neurons in these rats. This supports the decreased glutamate levels in the
cingulate cortex as seen in another study on AD patients [13]. They also showed decreased GABA and aspartate
levels in postmortem brains which further support this, as discussed previously [12].

2.3 Glucose Metabolism and Metabolic Differences

Studies that previously compared cerebrospinal fluid (CSF) levels of f-amyloid have been inconsistent in the past, they
may either find no significant change, a slight decrease, or increase [14]. In Andreasen and colleagues study they
analyzed the cerebrospinal fluid (CSF) levels of AB.s and found a positive correlation between age and the CSF-g-
amyloid level [14]. When compared within the Alzheimer’s patients, the CSF-ASlevel was significantly lower in EOAD
than LOAD individuals. This study followed patients and tested their levels again at ten and twenty months. In all
Alzheimer’s patients, there was no significant difference between CSF-Aglevels at the baseline and ten month follow up.
This study also compared the duration of dementia and their CSF levels, in which they found no significant correlation
for this [14].

It should be noted that in Chiaravalloti and colleague’s study, they found some different results in the
cerebrospinal fluid samples [3]. In this study, Chiaravalloti and colleagues compared the levels of Af .4 and tau. It

was discovered that EOAD and LOAD patients had comparable levels for Af .4, and tau, except for t-tau. The levels

of t-tau were a little higher in the EOAD group [3]. Cerebrospinal fluid is an important part of the brain, but blood
flow is another measurable factor that needs to be considered. Within the brain, blood flow is what provides the
needed oxygen and glucose used by the neurons to survive [15]. Without it high amounts of cell death or
dysfunction are observed, as is seen in stroke patients. Patients with AD show a few changes in brain
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microcirculation like appearance of string vessels (collapsed membrane tubes), reduced capillary density,
mitochondrial content decrease, loss of tight junctions, and blood brain barrier breakdown. Zlokovic states,
individuals with AD have a decrease in GLUT1 expression at the Blood Brain Barrier (BBB) which leads to a shortage
of necessary metabolic substances [15].

In another study that followed vascular dysregulation, lturria-Medina and colleagues, tested for over 230
biomarkers seen in LOAD patients and sorted them according to their abnormality [16]. They discovered Cortisol,
Apolipoprotein A (helps with lipid metabolism), and interferon-y-induced protein 10 (IP-10) demonstrated some of
the highest abnormalities [16]. IP-10 alterations reflect peripheral inflammation, characteristic of neurodegenerative
disorders, but it is also a modulator of angiogenesis. This information provides insight into the amount of vascular
dysfunction seen in very early stages of Alzheimer’s.

Some research has shown that cognitive dysfunction can be linked to high-sugar/fat diet and a sedentary lifestyle
[17]. In the study by Stranahan and colleagues, rats were fed a diet high in fat and simple sugars, water was
replaced by high-fructose corn syrup [17]. This diet caused an increase in fasting blood glucose, serum cholesterol,
and triglyceride levels. This diet impaired rat’s hippocampus-dependent learning abilities, synaptic plasticity, and
the dendritic spine density [17]. These rats were tested eight months into the diet and were found to perform very
poorly in the water maze compared to the control rats. They were more likely to take the longer route to the
platform and took them in general longer to get to the hidden platform. Hippocampi were taken from sacrificed rats
and the levels of BDNF, a neurotrophic factor regulated by dietary energy, were measured. Rats on the high
sugar/fat diet had reduced BDNF in whole hippocampi homogenates, which it suggests synaptic loss [17]. This
leads experts in the area to conclude that there may be a link between obesity and AD as well as a link between
cognitive dysfunction and abnormal glucose homeostasis.

A study done on patients with Type 1 or 2 diabetes mellitus displayed significant memory impairment and attention
deficits on cognitive testing compared to their controls [18]. Hyperglycemia leads to cognitive dysfunction in a number
of possible ways. The excess glucose can activate the polyol pathway, which in hyperglycemia will increase consumption
of NADPH [19]. The increased use of NADPH will deplete glutathione levels and lower the threshold for oxidative in-
jury in neurons. Klein and Waxman found increased formation of glycosylation contributed to vascular damage [19]. Any
of these can alter brain function via dysfunctional blood flow, vascular permeability, or end-organ injury.

Baker and colleagues carried out a similar study on 23 adults with no previous diagnosis of prediabetes or diabetes
[20]. The adults had a glucose tolerance test done and fell into one of the two categories. None met the criteria for mild
cognitive impairment. Patients were given an injection of Fluorodeoxyglucose F-18 (FDG), and the emission was
scanned for 40 minutes after the injection. For 35 minutes of the scan, patients were provided a memory encoding task, a
repeating list of 20 words [20]. Adults that had prediabetes or diabetes demonstrated reduced cerebral glucose metabolic
rate in brain regions commonly afflicted by early Alzheimer’s disease. The Positron Emission Tomography (PET) scan in
these adults showed a decrease in glucose metabolic rate in the posterior cingulate cortex, precuneus region, parietal
cortices, temporal gyri, and prefrontal cortices [20].

A positron emission tomography (PET) study on EOAD and LOAD patients viewed regional cerebral metabolic
patterns [21]. To measure the cerebral glucose metabolic rate, CMRGIu, AD patients were given an IV injection of 2
[*®F] fluoro-2-deoxy-D-glucose. On a PC-384 scanner, slices of the whole brain were taken and used to measure
CMRGlIu based on tissue activity [21]. It was found that the left temporal-parietal factor, which is involved in language
cognition, processing, and comprehension, had the highest correlation to dementia severity in both EOAD and LOAD.
When early-onset and late-onset were compared, this study found the right temporal-parietal factor to have significantly
lower cerebral metabolism [21].

In a study carried out by Kim and colleagues, a PET scan on participants compared the hypometabolic brain patterns in
patients [22]. They found the LOAD group to have more hypometabolic issues in the right inferior temporal gyrus.
Whereas the EOAD had hypometabolism in the frontal lobe, basal ganglia, thalamus, and the temporoparietal areas. This
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same pattern of extensive overall brain complications was seen in grey matter atrophy and neurochemical pattern changes
as well [22]. This shows there is a greater reduction in cerebral glucose metabolism in early-onset AD patients compared
to their late-onset counterparts. This study also compared glucose metabolism to see if it had an effect on dementia
severity. They found hypometabolism of EOAD was mild at clinical dementia rating (CDR) 0.5, but became more
widespread at higher CDR levels. When this was compared to LOAD patients, the metabolic reduction was mild until

CDR 2 [22]. Figure 3 demonstrates the disparities observed in glucose hypometabolism as observed by Kim et al., 2005
and Rabinovich et al., 2010.

These findings demonstrate differences associated with glucose metabolism. Taken together with the previous
data, the results here point to early-onset Alzheimer’s disease as being an overall more widespread and faster paced
disease than the late-onset version. This was demonstrated in the results obtained from previous studies that viewed
the grey matter atrophy, the neurochemical changes, metabolic dysfunction, and glucose metabolism changes due to
the metabolic dysfunction.

3. Discussion

Alzheimer’s is believed to have many causes, a genetic basis, Amyloid Plaque and tau Tangles formation, or
hypometabolism in the brain. All are thought to play a part in the more uncommon Early-Onset Alzheimer’s
Disease. This re-view compared these parameters, and a few others to outline the differences be- tween LOAD and
EOAD, or see if there really is much of a difference.

The APOE &4 allele is indicative that an individual is more likely to develop Alzheimer’s disease. This specific

5
& 45
=
= 4
o4
£ 35
2
S 3
2 mEOAD
©
5 25
£ u LOAD
S 2
S
T 15
!
8 1
S
e I. I. L L I.

0 —

I G RS SR RN S
F & FFEFFE S E
B - S s L O S
< AZ LY N ] (S .‘Eg_c' IR _;_\\.:0
& YL
RN
Brain Regions

Figure 3. In the above diagram, data from Kim and colleague’s study and Rabinovici and colleague’s study was used [5] [22]. Both
used different labeling techniques for PET scans to measure disparities in glucose hypometabolism. Scaling was based off of these
images coloring patterns, with dark coloration being a 5 and the region being grey rates as a 0.

allele has been linked to conformational changes of the AS proteins, and causes them to clump together and
diminish its role in neural growth and repair. The 4 allele has been linked to metabolic alterations in the brain via
increased low density lipoproteins (LDLSs). This increase has been previously known to cause atherosclerosis, which
affects blood flow, in this case to the brain. This same allele is not super indicative of when an individual will develop the
hallmark signs of AD, but it is more common for individuals with this allele to have AD.

Differences in the atrophy and chemicals that occur in EOAD and LOAD brains supports the view that EOAD is a
faster paced form of Alzheimer’s disease. Since EOAD patients have a difficult time with attention, language (including
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aphasia and apraxia), visuo-spatial, and executive functions, the locations of their greatest brain atrophy makes sense. It
was shown that the greatest amount of atrophy for EOAD was in the bilateral inferior parietal lobes, occipital lobe, and
basal forebrain. These same areas also demonstrated low levels of acetyl-transferase and GABA.

SomeofthemosttrademarksignsfortheLate-Onsetpatientsaretheirdisappearing memory and mood swings. Their
greatest location of atrophy and neurochemical dysfunctions was found in the hippocampus. This makes sense due
to the hippocampus’s main role in emotion regulation, recalling long-term memories, and spatial navigation.

One of the newest theories is that AD may be linked to a decrease in sleep. Studies done in rodents support this idea
since wakefulness resulted in the accumulation of Af. Likewise, NREM sleep supported glymphatic clearance of Ap
[23]. Just as likely, is the current theory involving hypometabolic dysfunction which has been related to high fat and
sedentary lifestyles. Glucose is needed by the brain as the main source of energy. Without glucose the cells begin to
die. When certain areas of the brain begin to experience microcirculation dysfunction, there is a lack in the needed
glucose and metabolites. The Late-Onset individuals demonstrated hypometabolic dysfunction in the right inferior
temporal gyrus, which is close to the hippocampus. The Early-Onset individuals demonstrated a more widespread
problem with hypometabolism. They found issues in the right temporal-parietal region, frontallobe, thalamus, and
basal ganglia. All of which are regions that have previously shown atrophy and neurochemical flaws in AD.

4. Conclusion

This review has demonstrated that Early-Onset Alzheimer’s, although a more uncommon form, is a more wide spread
disease. When compared to the Late-Onset variant, EOAD demonstrates a broader array of complications that is more
wide spread throughout the brain. This includes more damages due to atrophy across the entire brain, not just specific
regions. The metabolic dysfunction and metabolism differences also demonstrated more wide spread metabolic
dysfunction. Thus, this causes these patients to die much sooner after diagnosis than their Late-Onset counterparts. All of
these patients demonstrate similar problems, just in different locations throughout the brain. More research needs to be
done in the area of metabolic dysfunction for EOAD, and for all Alzheimer patients in general.
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YHOMAGNOG

Atya Aoyro Yo To 0épo

To mopomdve GpBpo amoterei dnpootevpévn €psvovo (2018) twv Julie Anne Griffith
(portitpa) ko Marie Kelly-Worden  (kafnyntpia/epevvitpla) tov tufuoatog Broloyiog tov
navemotuiov Ball State (Ivtidva, HITA). ®épa tov dpbpov avtod gival n tpdun évapén g vocov
Alzheimerkat 1 petafoAikn dveAertovpyion TOV TAPATNPEITOL GTOVG EYKEPAAOVG TV OCOEVOV.
Ewdwotepa, ocvykpivovior ot tomol npowung évapéng (EOAD) ko oyiung évapéne (LOAD) tov
Alzheimer, ®ote vo TPocdOPIoTOHY UEPIKEC OlOKPITES OlopopEc pHetold tovg. TlapdAinia
evtomiletal kot 1 yevetikn Paon mov cvvoéel tov EOAD ko tov LOAD, n omoia amotelel kot tnv

a1tio TV HETOPOAK®Y OALOIDGEWMV.

To ovykexkpyévo apBpo pov tpaPné&e amd Vv apyn v mpocoyr, otav Eekivnoo v
avalnTnomn KEWEVOL TPOG LETAPPOOT) Y10, TV TTLUYLOKY LOL €pYyacia, O10TL TpaypoTeveTaL Eva BEua
OV LLE EVOLOQEPEL TTOAD KO, OLOAOYOVEVMG, e ExEL ayYigel o Tpocmmkd eminedo. AvOpmmog Tov
TOAD GTEVOV, OIKOYEVEIOKOD LOL KUKAOL TACYEL omd TV OYiun ekdNAmon g vocov avtrg. Etvat
pa ac0éveln mov ennpedlet fabdtata 1000 Tov 1010 TOV 0s0eVT], 6GO KL TO EVPVTEPO OIKOYEVELLKO
tov Ttepaiiov. Ora aAlalovv, e Tayelc puBpovg. O dvBpomdc cov aAldlel, ydveTal Kol 6TO TEAOG

ofnvet.

H vécog Alzheimer givar po vo6og mov £EAIGOETAL TPOOSEVTIKA, KATOGTPEPOVTOS TN LUVAUN
Kot GAAES ONUAVTIKEG VONTIKES AetTovpyieg Tov eyke@drov. Eivar n mo kowvn outia g Gvotag — o
opddn dTapaydV TOL EYKEPAAOL TOL O0OMNYEL GE OMMAEL TNG TMVELHOTIKNG Agrtovpyiog Kot
KOWoVIKOV de&lottov. Xt voco Alzheimer, ta eykepolikd kdttapo ekpuAilovial, TpoKOAOVTAG
pwo otofepn peimon oty pviun kot dtovontikn Asttovpyio. [Hapdro mov avtn 1 datopoyr| eivor
cLVMBMC avayvopicun LLE TO YNPOGS, TAPOTNPOVVTIOL GTAVIEG TEPUTTMCELS GE EVIAIKES NAKING KAT®
TOV 65 £T®V. AVTEG O TEPMTAOGELS Katatdosovtal 6t voco Alzheimer npoyng évapéng (EOAD),
OpAda TOV AVTITPOCHOTEVEL TEPiTOV T0 10% OAwV TV TepmT®oewv Tov Alzheimer [3].ZOuemva pe
mv eBvikn| otatiotikn vanpecia tov HITA, 10 3% to0v molMtd®v Toug, NAkiag and 65 ¢wg 74 etmv,
néoyovv amd Vv voéco Alzheimer. To mocootd avtd duthacialetar yio kdbe mévie ypovia nikiog
v vo e0doetl 6to ekpnkTikd 50% yia Tovg Exovieg nhkio peyoAvTepn TV 85 £T®V. Xfjuepa vosoHv
4 exatoppvplo Apepikavol moAiteg ko mpoPAénetor 60Tt To 2050, pe v avénon tov pHEGOL OPOL

Long, ot acBeveig va pBdoovv ta 11.3-16 exatopupvpia otic HITA (Alzheimer’s Association).
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Avdivon Tp®TOTOTOV

[Tpotov EekiviGovpEe TOV GYOMOCUO TOV UETOPPACTIKOV TPOPANUATOV, o@eilovpe va
avoivcovpe 1o Keipevo-tnyn (KIT) g mpog tov keyevikd tomo tov. H Reiss dwatvrdvel ™ Oempia
TOV KELEVIKOV TOTMV, COLPMOVO LE TNV 0ol 1| TVTOAOYIN TOV KEWWEVDV fondd TOV HETAPPACTH VO
EPOPYNOEL TO EMMESA TNG 1GOIVVOUING TOL TPEMEL VAL VIOHETNOEL GTO TANIGIO VOGS GLYKEKPILEVOL

petappaotikod okorob (1984: 156).

2T0VG TPELG KEWEVIKOVS TOTOVG TEPIEXETAL O TANPOPOPLOKAC, O OTOT0G TVYYAVEL VA Elval Kot 0

TOHmOog ToL KeWévov poag. Ewdwodtepa

Ta mAnpopoplokd Keilevo AmTOGKOTOUV GTINV TANPOPOPNCY] TOL OVUYVAOOTN GYETIKA LUE
OVTIKEILEVA KO QOVOLEVA TOV POy UATIKOD KOGHov. Bdoel avtig g Aettovpyiag yiveton n emihoyn
1060 TOV YA®GGIK®V 0G0 Kol T®V VOOAOYIK®V TOT®V. O HETOPPOCTNG KAAEITOL VO OTOOMGEL TO
nepeydpevo tov KII pe tpomo cmwotd kot olokAnpmpévo, pe kabodnynt, PéPara, tic kupilapyeg
VOPUESG TNG YADGOOG Kot TOV TOMTIGHOV 0piEemc. TNV ido. emKowvmviokn Agttovpyia, 1 Reiss, o
LETOYEVESTEPT) TTEPLYPAPT TNG TLTOAOYIOG TNG, EVTAGCEL Kol TNV «Kabopd QaTIKn EXKOv®Vvia, 6TV
0TolaL 1) TPOYUATIKY TANPOPOPLoKY a&io eivor undevikn Kot To uRvopo givat 1 1o 1) EMKOWV®VIOK)

Sradwkacion (1989: 108).

To keipevd pog etvar wrpikng Bepatikng, Katt wov yivetar £kdnAo amd tov titho Tov. Me pa
YPNYOPT| LT, TEPTOVUE TAVE GE €101KT 0poroyia Kot on wTpkn. To kelpevo cvvidydnke pe vav
TOAD GLYKEKPYLEVO GKOTO, EXEL AOTNPA KaBopIopévn AEtTovpyia Kol AmOGKOTEL GTNV EMITELET EVOC
GUYKEKPIUEVOD OTTOTEAEGLOTOG. XUVETMG, 1 AETOVPYIKY KOl ETIKOWMOVIOKY TPOGEYYION TNG

LETAPPaoNGS, 0moTeAEl Pacikd AEOVA Y10 TOV LETAPPOGTY| KOL TO £PYO TOV.

[Mopatmpodpe Aowmdv mwg 1o KIT givor ypappévo pe po Asrtovpywkry mpocéyyiorn. Ot
GLYYPAPELG YPTCLOTOOVV ETIGTNUOVIKY YADGGO OG OTOTHTOGT TG 0POOLOYIGTIKYG EMGTILOVIKTG
okéync. Agv mapatnpeitor cvvaicOnuatiky eoption, evod mopoatifevror dedopéva, otoryeio kot
ATOYELS LLE OUTIOAOYNOT OV £XOVV AVTOTOKPLoN 6T0 KOowo. To koo, 0nwg mpoavapipdnke, ivat
coQO¢ e€otkelUEVO e TV oporoyio Kot To B€pa Tov Keévov, kabmg to apbpo aviindnke and éva
OLOIKTLOKO TTEPLOOIKO TOV ONUOGLEVEL EMIKOIPES EPEVVEG Kol SLOTPPES CYETIKES UE TN UEAETN TNG
CLUTEPLPOPEG KOl TNG EMOCTAUNG TOL ovOpdOTIvoL eykePdrov (amevBovetoar o€ €éva TOAD
GUYKEKPIUEVO OVOYVOOTIKO KOwd). e MOALA onueio ivor gpeavig n apyn e TIGTOTNTAS TOL
SlmotdveTol PEca omd TapabEGELS, TAPUOETYHOTH, YPAPNUOTO KOl OVOQPOPES GE TPOCMOTO. TOL

Bepodviol «EWONUOVESH TOV OEUOTOC KO EVICYLOLY TNV E€YKLPOTNTA TOV OTOTEAEGUATOV TNG
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peléte mov éywve amd Tic ovyypoeeis (my. Kim, J, Chartier-Harlin, Frisoni kti.) To vrepkeipevo
OTNV TPOKEWEVT TEPImTTOOT Qaivetar va givor n oyun ekdniwon ¢ vocov Alzheimer koi m
UETOPOAKEG OLGAEITOVPYIEG OV VPICTAVTOL GTOVG EYKEPAAOVS TOV VOGOUVI®MV. ZVUPOVO HE TN
Nord,  mpoleon kol N wpobetikoTnta. TOL KEWEVOL 0EOAOYOVVTAL OO TOV OEKTN, €lval GppnKTa
OUVOESEUEVEG UE TNV AOJEKTOTNTA KOl KAVOLV QPOVEPN TN OTACT TOV GLYYPOQE®V. XTO TAPOV
KEIUEVO 0 KVPLOG GTOXOC TV GLYYPAPEMY Eivorl Vo, Yivel po o0Ykplon tev tonov tov Alzheimer
(mpoum Ko dyun évapén), vo kataderyfodv ot mo EKONAES YVOOTIKEG O10PopES LETAED TV VO
TOTOV Kol TEA0G va KataderyOel n petaforikn aAroimon otoug eyke@dAovg twv achevov. Epeaveig
elvar m ovvoyn Kol ovvekTikOTHTO, GTO KEIPEVO, KAOMG Ol GLYYPAPEIG YPNOLUOTOOVY GUVEKTIKEG
AéEeig ommg: then, also, whereas, after,although, ywa va enttevydei to embountd amotélecpa kat To
KelUeVo va €xel pot). AKOUQ, 1) aVaPOPIKOTHTO KOL 1| OLOKEIUEVIKOTHTA. TOV KEWEVOD EMITVYYAVOVTOL
pe TOALOTAEG aVAPOPES GE KOTAGTAGELS, GTOLYElR KOl TPOGMOTA e TO. OToid TO KOwd eivar Aoyikd
eEowelmpévo, Ommg ot 0pot «Alzheimer’s Disease», «Early-Onset, Late-Onsety, ta aroteAéopato twv
gpevvoV (Ypaenuoto) mov TapadETovial, To ovOopaTe Kot To €pyo ednqumv. Me dAla Adywo, TO
kelpuevo amotedeiton amd otoyeion mov avoyvopilelt o d€KTNG, KaOIGTOVTOG TO EVOLLPEPOV KOt
gukoAdTEPA KOTOVONTO. Q0TOGO, OMMG eivol avapevopevo, Katd TV dadkacio TG UETAPPAOTS

TPOKVLTTOVV OPIGUEVO LETOPPACTIKE TPOPANUATA, TO OTTOI0 Kol ELPOKELTO VO AvaAVOOVY TaPOKAT®.

Metog@paoTtika Tpofipato

Kotd ™ petappactikn owodikacsio mavta mpokvmTovy  dldpopo  TPoPAUaTe Kot
evtomiCovtal onueia Ta omoia amortovv mweplocdtepn £pevvo kot deEtotnta. Evromilovion Aowmdv
onueio To omoio. amLOTEAOVV «TOYidEC) Y10 TOV HETAPPOCTY], O 0moiog mpoomadel vo amoddceL e
moToTNTO TO MEPLeyOuevo Tov KII. Tt evvoovpe, OU®GC, Le TOV OPO «UETAPPUAGTIKA TPOPANLLALTON KOl

vt 0V TPEMEL VOL TOV GUYXEOVUE LE TIG CUETAPPUCTIKES SVOKOAMESY; ZOpuemva pe tnv Nord:

Ta petappootixd mpofAnuaTo. ivor aVIIKEWEVIKS 1] TOVAGYLOTOV O10TOKELUEVIKG. Aev Oa mpémel
vo. ToTIOVTaL UE TIC UETOPPOOTIKES OVOKOMES, TIS VTOKEWEVIKES ONAGOY, OVOKOAIES TOL
OVVIOTG, EVOS TUYKEKPLUEVOS UETOPPOATTHS 1 EKTOLOEDOUEVOS KOTE TH UETAPPOOTIKH O100IKOTLO
AOY® QVETOPKADV YAWOOIKWOV, TOMTIOUIKOV 1] UETOPPOOTIKOV OCIOTHTOWV 1 A0yw EAAe1yng
owothg tekunpionons. Ta UETOPPOOTIKG TPOPANUOTO TOPOUEVODY TOVTO. TPOPANUOTO, OKOUN
KOl OTaV VOGS UETOPPAOTHS Exel UABel TS Vo emAVEL Ypnyopa. kol omoteleouatika.(2014:
145).

Koatd v owdikacio TG HETAPPACNG TOV GULYKEKPUEVOD OMOGTAGHOTOS TPOEKVYOV

molkiAa wpoPAnpato. Xe opiopéva onueia emParrovtay va yivouv amoapaitnteg aAAayES, MOTE TO

25



AMOTELECUO, VO EIVOL IKOVOTOMTIKO KOU TO HETAPPUCHO VO £XEL GLVOYN KOl GUVEKTIKOTNTO.
Agdopévov, emiong, 01t eivar advvato ot dékteg Tov KIT va TonTiotovv amdivta pe TOVg OEKTEC TOV
KX, 0 peTappaoTic KAAODUEVOS VO YEPUPDOGEL TO TOMTICUIKO YAoUo LETARAALEL, KOTOOKEVALEL KO
avaxoataokevdlet to KII.

A&ilel vo onuelmbel 0Tl 6TO0 CLYKEKPIUEVO KelPEVO dev mapatnpnOnkav wpoPfAnpaticpol
VOOLVG, TOVOL 1] GLVALCONUATIKA POPTIGUEVIG YPOPNG KOl LUETAPOPIKOL AGYOL TOV GLVAVIMVTOL GE
dAhov €idovg keipeva, kabmg mpoKeTaL Yo AOYO EMGTNHOVIKO Kot opBoroyiotikd. Ta dedopéva
mopatiBevtol pe axpifela kol coEveln, MOTE Vo YIVOLV KOTAVONTH TO OTOTEAEGLOTO TNG EPELVOG,
eva Oladéyovtol Aoykd to €va 1o GAAo. H cvvtaln tov mpotdoemv gival amAn Kot 0V XPELoTNKOY
TOALEG LETATPOTES A TOONTIKN GE EVEPYNTIKN @V 1 T0 avtiotpo@o. Oco dapdvelo kot vo
TPOCPEPEL, OLLMG, VO EMGTNUOVIKO KEILEVO GTOV OvVOyVAGTY TOV, 0V TavEL va KpOPEL SOLGKOALES Ko
va weplhappdvel doutepdTNTEG OV, AV ayvonBovv, eumodilovv TN UETAPOPAE TOL VONUOTOG.
[Mapakdro yivetat pio chvroun mapdbeon tov tepmtdcewy mov atilel va avapephouv.

10 amdcmoacue Tov d60NKeE TPog UETAPPACT TTapaTnpoOVTOL Tpofinuote. opoloyiog. Ola
TO TUHOTO TOV EYKEQPAAOD OTOTEAEGOV OVIIKEIUEVO TPOPANUATIGHOD OC TPOG TNV AmOS0GT TOLG
kabdg tav apketd ouvBetn n avalntnon tovc. Kabe 6pog avalnmbnke Eexympiotd oe vrumo Kot
niextpovikd AeSukd. H avalnmmon opwmg dev éueve povo kel kabmg emotpatedTnKoy Kot EIKOVEG
GYETIKEG LE TNV OVATOWIO TOV EYKEPAALOV EVED GTO TEAOG ameLOHVONKA KOl GE EVOV QOITNTI OITPIKTGC,
0 0T010G ,0LLOAOYOLUEVMS, NTAV MO EEOIKEIMUEVOS LE TNV TOPOVCH OPOAOYIN KOl UTOPOVGE VO LE
kotevBover my. Lateral cerebellar hemisphere = mhdylo mapaykepaidikod nuiceaipo ko bilateral
medial temporal lobes = au@otepomievpa écm kpotokoi AoPoi. Tlépa amd ta TUAUOTO TOV
€YKeQaAoL, Tov amotédesav TpoKAno, evroniotnke oto KII ko évag axopa 6pog, o omoiog dev elye
akppn oamodoon ota eMAnvikd. O Opog avtdc sivar o €Eng: string vessels. Ttnv mpokeévn
nepintmon, epocov N avolntnon Mrav pdrtoin Kot gviomiotnke EAAewym tcodvvapiog oe enimedo
AEENG, éyve a eupuTEPT €pevva 6€ TapAAAnAa Keipeva. Mg avtdv TOoV TpOTO YiveTOol EVKOAOTEPA
KOTOVONTO TO eOVOUEVO 0TO omoio avagépetal 1 AEEN. o axopa po opd, ot IKOVEG NTOV TOAD
BonOntikég g mpog v Katavonon g onuociog Tov 6pov (0 OPog avaeEpPeTal o€ ayyeio Ta omoia
elvarl TOAD oTEVA Kol €YOVV KOTAPPELGEY givol Un Asttovpyikd), yio avtd Ko Bedpnoo dOKIHo va
HETOPPAC® TOV 0p0 MG «vnuotoewdn ayyeion. Téhog, wg mpog v oporoyia, o dpog «Ammon’s
Horny av kot cuvavtdtal amddoom oto EAANVIKA (QUUOVIO KEPAGS), Oev elval TOGO cuvnOiGuévn Kot
avVT’ OVTOL YPNGLLOTOLEITOL O OPOG «ITTOKAUTOC» OO TOVS EOIKOVG.

Avopeipora, dwfalovtag to keipevo, umopel kovelg €OkoAd v EVTOTMIGEL axpwViuio.

Ewdwd o wrpucog topéog Ppibet amd avtd. Lto mopdv keipevo Aouov, to aKpOVOUL EVIOTIGTIKOV
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peoyetikn gvkoAia wy. TCA = kokAog tov Krebs, LOAD ka1 EOAD (6yiun kot tpodm évapén g
vocov tov Alzheimer). Zyetikd pe to 600 teEAgLTAIN AKPOVOULL TOV TOPASEIYIATOC TOPATAV®, dEV
Bpnka Kt avtiotoryo oto EAMANVIKA (LOVO 0OAOYPAP®G) Kol AmoPAcIon Vo UV ONHovpYNom OKd
Hov, epoOcov Bedpnoa To SOKIUO Vo TopaUeivouy avtodola, e TOLG AATIVIKOVG Yapakthpec. Etvat
AKPOVOLLO TTOV £Y0oVV Toylwbel Kot Bewpd Tmg T0 £EE10IKELIEVO KOO, gival eE0IKEIOUEVO [LE TOVG
OpOLG OV TOVG,.

[MapdAAnia, eviomiotTnKov Kot 0pot pe TOAAATAES 0moddcel ota eAAnvikd. Ewdwotepa,
umopel kaveig va evtomioel moivonuio. oto KII. Xoapaktnpiotikd mapdaderypo amoteAel n AéEn
«hippocampus» Tov GNUAIVEL ITAOKAUTOG. £TO TOPOV KEILUEVO OVAPEPETAL GTO TUNLLO TOV EYKEPAAOD
Kot OYl OTO OUMVUHO YEVOG TV 100V, NG OKOYEVEWS TV oLYvVaOWdV, TG KAAoNG TOV
axktwvontepuyinv. EmmAéov mapoatnpnOnke Ko El4eiyn povoonueiog Kol 01 EKUETAPOPIGUOS, ONAOON
daveiopog Aé€ewv amd Glhov topéo my. tov owovoukd my. cycleflux mov petappdaletor otov
OLKOVOUIKO TOWEN MG KOKAOG EPYACLOV, GTO TAPOV KEIPEVO 0moddOnke mo eLebbepa wg «dtatapoyn
ooV KOKAO» gpdcov avapépetatl otov KOk o tov Krebs kat ota 8 Tov otddia.

Amd v dAAN, o€ apKETE oNUElL TOV TPMOTOTVTOL YPEWCTNKAY VO YivOuv aAlayég GTOV
TPOTO GUVTOENG, TNV YPOUUOTIK 1 TNV amdd00T, GE [0 TPOOTADED TPOGEYYIONG TOV PLGLKOD
TPOTOL YPAPNG TNG EAANVIKNG Y. AAAXYT] XPOVOL TOV PYLATOG, OAANYT] GEPAS TV LEPDV TOL AOYOUL,
oti&n. Téhog, eviomiotnke Kot pio YEVIKOTEPT QGTOYIM MG TPOS TNV GLVTOEN KAOMG TOPOVGLAGTNKOV
OPIGUEVEG OVVIOKTIKES Kol ypouuotikés Oo Aéyape aotoyies, KobBmg emiong Kol aovvemeieg,
roypogikd Aaln Ewdwd oty mpdtacn «This study found that impaired neuronal mitochondria
metabolism in the hippocampus, frontal cortex, frontal cingulate cortex, and retrosplenial cingulate
cortex where a deceased amount of glutamate, GABA, and as part ate production occurred [12]»
ypeidotnke va apalpedei n AéEn «thaty dote n mpdtaon va Pydlel vonua. Acvvénesia mapatnprionke
oTOVG TVOKEG pE Ta ypaeruata kobdg otov Evav avagépetar o€ «brain locations» evd otov dAhov
oe «brain regions» (kaAd Bo NTOV VO VIAPYEL GLVETELD, €POGOV UAMOTO TO KEIUEVO MG €ival
10Tp1ko.) TELOC éva yopaKTNPIOTIKO, EVOEIKTIKO TUTTOYPAPIKO AdBog, To omoio Eexdbapa emmpedlet
mv wpoétacn (M oyyAMkn mpdtacn dev Pyalet vonpo)kor KOT'  EMEKTOOT TNV UETAPPOCM
napovolaletar oty €&ng mpdtaon: «This study found that impaired neuronal mitochondria
metabolism in the hippocampus, frontal cortex, frontal cingulate cortex, and retrosplenial cingulate
cortex where a deceased amount of glutamate, GABA, and as part ate production occurred». Xt
AEEN «deceased» Aeimer éva r, mov oAAGlel Opmg OA0 TO VOMuUa, €pOcov oynuotilel teEleimg
dtopopeTikn AEEN.

KAetvovtog pe 10 koppdtt TtV HETAPPACTIKGOV TpoPAnudrov, koAd 0Oa ftoav vo
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avaEePBOVLLE €V TAYEL KL GTO GTOLYEID TOV KEWWEVOL OV OLEVKOAVVAY TN UETAPPUCTIKY S10d1KaciL.
Xiyovpo, M Vmapén Swpdvelng Kot okpifelng oTo TEPIGGOTEPO OMUEID TOV TPMOTOTVTOL TO
KOTEGTNOAV COQES KOl KOTAVONTO KOl GUVEIGEPEPOV GTI CMCTH KOl AETOVPYIKN OOS00T Tov. Ag
unv Eeyvaue, GALOOTE, OTL O UETOPPOUOTNG TPETEL TPAOTA Vo Katovonoel amoivta 1o KII mpwv 10
avakatookevdoel ot ['Z. Ze kdbe mepinton HeTdPpaonS LTPIKOD KEWWEVOV, O LETAPPUCTNS TPEMEL
va Bopdtor 6t N WITPIKY EMOTAUN YPpEldleTol EeYmPIoT OVOAVOT KOl TPOGOYT, MGTE 1 LOTPIKY

YADGGO Kol OpOAOYia VoL YIVEL KATOVONTY).

O AelToVPYIONOS TOV HETUPPAOUATOS

H Aetrtovpykn] kol emkovoviakn mpooyylon e petdepaong Pdoet e Oswpiog Tov

2xomov Bétel Tovg OpovS Yo TV amoAlayn amd TV Kot AéEn petdopaon. Katd tov Vermeer:

KaBe xeiuevo onuiovpyeitor yio éva oOYKEKpLUEVO G100 Kol o, TPETEL Vo VINPETEL AVTO TOV
otoyo. O kovovag 100 2Komov, ETOUEVOS, OpIleTon m¢ eENG: TPEmeL va. uetappaiovus [...] ue
TETOL0 TPOTO, DOTE TO KEWWEVO/ 1] UETCPPOACH OGS VO. UTOPEL VO AEITOVPYNOEL OTHYV TEPLOTOOH
oty omoio. mpokeitor va. ypnoyoroinBsi kor ue 0. arouc mwov embouodv va to/tnv
APNOYOTOLNGOVY, OKPLPWOS UE TOV TPOTO TOV B0y vo, Asitovpynoet (Vermeer 1989: 20)

Kvprog otdéyog Aowdv tov peTOQPOCTh, Kotd TNV Sodkacion  HETAGPAONG  TOL
QMOCTAGLOTOC, NTav Vo emTOyel TV oodvvapia petasy tov KIT ko tov KX, Na mpooeyyicet
ONAON TO KEIHEVO AETOLPYIKA pHe AEOVA TOV GKOTO TOL GLYYPOQPEN KOl VO TPOCUPUOGEL TNV
dvvoTdtTTa TNG 1I60dVVOUING 6TO EAANVIKG Koo, HE TIG 101G ®OTOCO KATAPOAES. yeTik| efvor ko 1
TOPOVGIO TNG KATAOTOCIOKOTHTOS TOV TPMOTOTVUTOV KOl TOV HETOPPAGLATOS 1 ovoyvadpton dniadn
TOV €100VG TOV CLYKEKPIUEVOL TTEPPAALOVTOS 6TO omoio gppaviletor To Keipevo and tov déktn. H
KOTOOTACIOKOTNTO EMMTVYYXAVETOL LE TNV TOPOVGIN AEEEMV OV E1GAYOVV TOV JEKTN 0TO TEPPAAAOV
avto, Omwe €0M Yo Tapdderypa ot AéEeig vooog Alzheimer, oywun kou mpowun évopln, uetaforiouog
yYAokoing xtA. EmmAéov, yperdotnke va datnpnOel n mpobeon kot n mpobetikdtnto, TV GUYYPUPEDY
MOOTE TO PETAPPOAGHO VO KaTtooTel kKatovontd kot eneEnynuatiko. H dtetpnon g doung kot tov
vpovg PBondnoe moAd omv emitevén avtod Tov oTdYOL. AKOUN, M TpobetikoThTa €lvon GppnKTal
GUVOEOEUEVT] UE TNV OTOIEKTOTNTO. AQOPE GTN GTAGT TOL OEKTN KATA TNV EMKOWV®ViA €ite ovTn
emtedeitol pécm ypomto, €ite PG TPOPOPIKoy Adyov Kot eEaptdral Oyt wovo amd v mpdbeon
TOV GLYYPAPEN, CAAL Kot 0td TNV KATOVONGT TOL UNVOLOTOG €K LEPOVS Tov dékTN. To 1810 1oy det kot
pe m petdepaon. O peTa@pactig Tpénel va £xel Katd vou Tov Pabud koatavoénong K HEPoOvg Tov
OEKTN Kol VO ovOyvepIicel 0Tl 1 eMTLYNG emkovavia amontel and tov 1010 va TpoPAEyel Kot va

avoyvopicel T oTdon kot v aviidpaon tov 0éktn. EmmpocBétwe, dwatnprinkov ta ctotyeio
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TIOTOTNTOS TOL TPMOTOTOOV (TOPAdElyHaT, OVAPOPEG O LIapKTd mpoécmma —  Frisoni wot
ocuvepydteg) M ovvoyn (T EMOVAANYY, OVIIKOTOOTOTIKA ototyeio, €AAewym, ypdvog Kot mToldv
gvepyeiog, oOvoeon), N ovVekTIKOTHTO, TOV (GYECELS autiog, XPOVOL AOYOV, OKOTOV: T.Y. GLVETMC,
eMiong, OTAV KAT) 1 ava@OplKn AETovpyiol Kot 1 OUKEWEVIKOTNTA TOV (T «Xe HEAETN TOL
npaypatonoinoe n Chartier-Harlin kot cuvepydteg e, cvykpibnke n mapovcio tov yovidiov APOE
€4 peta&d aocbevav pe Alzheimer mpoung wor Oyung évapéng, evad £ytvav Kot EAEyYoL OTIS
avtiotolyeg MMKLoKEG opddecy, «Ilpémer va onuewwdel 6t1 otn perétn tov Chiaravalloti kot twv
CUVEPYOTAOV TOV, ONUEWOONKAY Oplouéva, OlPOPETIKA  OTOTEAEGHOTO GTO  OElyHOTO  TOL
gyKepoAovoTIiov vypovy). Téhog, pedetdtar Kol N wAnpoPopikoTyHTe, TO KOTQ TOGO dNANdN o
TAnpoopia eivar véa 1 Oyt yio tov déktn. H minpogopikdmra umopei va givar younin 1 vynan Kot
ce ovtv Vv mepintwon eivor vynAn 1660 6to TPOTOTLO, OGO KOl GTO UETAPPUGLO OOV
ATOVIOVTOL oTotKElN: TANPOPOPIKOTNTOS o' BaBLoD (ta o cvvnBicpuéva otoyyeia oe va kelpuevo —ta
GpBpa, ot cOvdecUOoL Kot ol TPobéseic— m.y. XN peAétn tov Stranahan kol T@V GUVASEAP®VY TOV, Ol
emipveg Ehafav Tpoen [...] eV 10 vEPO TOLG AVTIKATACTAONKE OO GLPOTL KOAUUTOKIOD VYNANG
TEPLEKTIKOTNTOG G PPovkToln), B' Pabuod (ov Aé&eig mepeyopévov my. voésog tov Alzheimer,
EOAD, LOAD «Ax.), ¥' BaBuov (AéEeig mov amaitohv TV OAOKANP®TIKY] TPOGOYT TOV OVOYVAGTY|
Yo TNV Katavonon 1o KeWEVoL .y, O petopévog petofoMopidc vTodNAOVEL S1oTapayEg GTOV KOUKAO
tov Krebs (TCA) otovg yAovtoutvepyikong kor GABA-gpykovg veupdveg Tov entudmv.).
Yvvoyilovtog, ooy, To TOPATAVE TO UETAPPOCUO (oivetorl va givol Agltovpykod, va

amoteLel TPOIOV 1GOOVVOLING TOL TPMTOTVITOL KO VO, EMTVYYAVEL TOV GKOTO TV GLYYPAPEDV.
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I'ocoapr 101k oporoyiog

‘Opog Amodooon Inyn Hapdrinio keipgvo
agnosia ayvooio (late) IATPOTEK
Ammon’s horn IITOKOUTTOG (late) EAETO/ZvAloyikd Méhog “Oudada Oporoyiog

IATPOTEK” - OMAAA-KATXAPAKHX

Amyloid Beta (Ap)

B-apviocdn (AR)

http://www.encephalos.gr/full/41-3-01g.htm

angiogenesis aYYELOYEVEDT (late) Ayyhoednvikd Ae&ikd Broynueiog, Mopioknc Bioloyiog
kot Broteyvoloyiog
aphasia apaocio (late)I".MuyanAidn, AyyhoeAlnviko Ae&ko latpikdv Opwv,

1980

apolipoprotein E
(apoE)

anoAmonpwteivn E

(late) EAETO/ZvAloyikd Méhog “Ouada Oporoyiog
IATPOTEK” - OMAAA-KATXAPAKHX

https://www.ncbi.nlm.nih.gov/pubmed
/23247396

apraxia anpa&io Muyamiong, T'. (2005).Ayyloeiinviké & ElAnvoayyliké Aeéiké | https://books.google.co.uk/books?id=B
tov latpikov Opwv, NEMN Bélov — Maykovutn Exdoon A4HbvzqcVeC&pg=PA7&Ipg=PA7&
[Méumn, lotpikéc Exkdooeic Kmvotavtapa. dg=%22innervatory+apraxia%22&sou
rce=bl&ots=w0z99CWZi4&sig=Ypc9
072gakezyjZgPdRwuPfV4Tc&hl=en&
ei=OKaSSt-2F8jE-
QbEmMJHzDQ&sa=X&oi=book_result
&ct=result#v=onepage&q=%22innerv
atory%20apraxia%22&f=false
astrocytes QGTPOKVTTOPA 1) IATPOTEK
0OTPOYAOLOKA
KOTTOPO
atherosclerosis ABnpookinpwon https://www.iatronet.gr/iatriko-lexiko/athirosklirwsi.html
atrophy atpopio, (late) EAETO/ZvAloyikd Méhoc “Oudda Oporoyiog
IATPOTEK” - OMAAA-KATXAPAKHX
autosomal OVTOCMUIKN YovBeon https://pergamos.lib.uoa.gr/uoa/dl/f
mutation petdAAacn rontend/file/lib/default/data/131404
4/theFile
bilateral apQimAevpog (late) EAETO/ZvAloyicd Mérog “Oudda Opoloyiog
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http://www.encephalos.gr/full/41-3-01g.htm
https://www.ncbi.nlm.nih.gov/pubmed/23247396
https://www.ncbi.nlm.nih.gov/pubmed/23247396
https://books.google.co.uk/books?id=BA4HbvzqcVcC&pg=PA7&lpg=PA7&dq=%22innervatory+apraxia%22&source=bl&ots=w0z99CWZi4&sig=Ypc9072qakezyjZqPdRwuPfV4Tc&hl=en&ei=OKaSSt-2F8jE-QbEmJHzDQ&sa=X&oi=book_result&ct=result#v=onepage&q=%22innervatory%20apraxia%22&f=false
https://books.google.co.uk/books?id=BA4HbvzqcVcC&pg=PA7&lpg=PA7&dq=%22innervatory+apraxia%22&source=bl&ots=w0z99CWZi4&sig=Ypc9072qakezyjZqPdRwuPfV4Tc&hl=en&ei=OKaSSt-2F8jE-QbEmJHzDQ&sa=X&oi=book_result&ct=result#v=onepage&q=%22innervatory%20apraxia%22&f=false
https://books.google.co.uk/books?id=BA4HbvzqcVcC&pg=PA7&lpg=PA7&dq=%22innervatory+apraxia%22&source=bl&ots=w0z99CWZi4&sig=Ypc9072qakezyjZqPdRwuPfV4Tc&hl=en&ei=OKaSSt-2F8jE-QbEmJHzDQ&sa=X&oi=book_result&ct=result#v=onepage&q=%22innervatory%20apraxia%22&f=false
https://books.google.co.uk/books?id=BA4HbvzqcVcC&pg=PA7&lpg=PA7&dq=%22innervatory+apraxia%22&source=bl&ots=w0z99CWZi4&sig=Ypc9072qakezyjZqPdRwuPfV4Tc&hl=en&ei=OKaSSt-2F8jE-QbEmJHzDQ&sa=X&oi=book_result&ct=result#v=onepage&q=%22innervatory%20apraxia%22&f=false
https://books.google.co.uk/books?id=BA4HbvzqcVcC&pg=PA7&lpg=PA7&dq=%22innervatory+apraxia%22&source=bl&ots=w0z99CWZi4&sig=Ypc9072qakezyjZqPdRwuPfV4Tc&hl=en&ei=OKaSSt-2F8jE-QbEmJHzDQ&sa=X&oi=book_result&ct=result#v=onepage&q=%22innervatory%20apraxia%22&f=false
https://books.google.co.uk/books?id=BA4HbvzqcVcC&pg=PA7&lpg=PA7&dq=%22innervatory+apraxia%22&source=bl&ots=w0z99CWZi4&sig=Ypc9072qakezyjZqPdRwuPfV4Tc&hl=en&ei=OKaSSt-2F8jE-QbEmJHzDQ&sa=X&oi=book_result&ct=result#v=onepage&q=%22innervatory%20apraxia%22&f=false
https://books.google.co.uk/books?id=BA4HbvzqcVcC&pg=PA7&lpg=PA7&dq=%22innervatory+apraxia%22&source=bl&ots=w0z99CWZi4&sig=Ypc9072qakezyjZqPdRwuPfV4Tc&hl=en&ei=OKaSSt-2F8jE-QbEmJHzDQ&sa=X&oi=book_result&ct=result#v=onepage&q=%22innervatory%20apraxia%22&f=false
https://books.google.co.uk/books?id=BA4HbvzqcVcC&pg=PA7&lpg=PA7&dq=%22innervatory+apraxia%22&source=bl&ots=w0z99CWZi4&sig=Ypc9072qakezyjZqPdRwuPfV4Tc&hl=en&ei=OKaSSt-2F8jE-QbEmJHzDQ&sa=X&oi=book_result&ct=result#v=onepage&q=%22innervatory%20apraxia%22&f=false
https://books.google.co.uk/books?id=BA4HbvzqcVcC&pg=PA7&lpg=PA7&dq=%22innervatory+apraxia%22&source=bl&ots=w0z99CWZi4&sig=Ypc9072qakezyjZqPdRwuPfV4Tc&hl=en&ei=OKaSSt-2F8jE-QbEmJHzDQ&sa=X&oi=book_result&ct=result#v=onepage&q=%22innervatory%20apraxia%22&f=false
https://www.iatronet.gr/iatriko-lexiko/athirosklirwsi.html
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1314044/theFile
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1314044/theFile
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1314044/theFile

IATPOTEK” - OMAAA-KATXAPAKHX

biomarker

Brodeiktng

(late) European Environment Information and Observation
Network, GEMET Thesaurus
http://www.eionet.europa.eu/gemet/concept?cp=11672&langcode=el

bloodglucose

yAvkon aipotog

(late): E.B. Médooa, A.L. Ayamdxng, N. Apiton-T'epoyiévvn.
«ALOTAPOYEG TOV EMTEd®V GUKYAPOV aipLaTog 6TOVS Popild
nhoyovtec acOeveis. NAvkapuikdg EAeYy0g - VEOTEPO OEGOUEVY.
EMnvikd Awpnroroyikd Xpovikd 25, 2: 123-131, 2012,
http://www.hasd.gr/innet/UsersFiles/admin/documents/Diabitol
ogika/2012_2/06-Massa.pdf [2.8.2018]

brain imaging TEYVIKEG Xovheon
techniques ATMEIKOVIONG TOL https://www.lundbeck.com/gr/patie
EYKEPAAOL nts/alzheimer
brain metabolism | petafoiiopd tov Yovheon http://nefeli.lib.teicrete.gr/browse/s
EYKEPAAOV teg/dd/2012/SardeliAthanasia/attac
hed-document-1363167971-
622504-
26341/SardeliAthanasia2012.pdf
capillary density TPUYOELONG (late) EAETO/ZvAiAhoyikd Mérog “Ouddo Oporoyiog
TLKVOTNTO, IATPOTEK” - OMAAA-KATZAPAKHX
cerebellar TOPEYKEPAAIKO X0vheon https://pergamos.lib.uoa.gr/uoa/dl/f
hemisphere NUoeaipto rontend/file/lib/default/data/130749
7/theFile
cerebrospinal fluid | eykepaiovotiaio (late) EAETO/ZvAloyikd Méhog “Ouada Oporoyiog
VYo IATPOTEK” - OMAAA-KATXAPAKHE
cholineacetyl aketvAotpavopepd | (late) Ayyloerdinvikd Ae€ikd latpikdv Opwov https://gre.avanta-
transferase omng xoitvng medical.com/razvitie-bolezni-
alcgejmera.html
clinical decline KAWVIKY Dpeom (late) https://www.iatropedia.gr/ygeia/esiodoxia-gia-ti-noso-tou-
crohn/31170/
cognitive YVOOTIKEG YovBeon http://ikee.lib.auth.gr/record/127998/fi
differences Srapopéc les/GRI-2011-7599.pdf
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http://www.eionet.europa.eu/gemet/concept?cp=11672&langcode=el
https://www.lundbeck.com/gr/patients/alzheimer
https://www.lundbeck.com/gr/patients/alzheimer
http://nefeli.lib.teicrete.gr/browse/steg/dd/2012/SardeliAthanasia/attached-document-1363167971-622504-26341/SardeliAthanasia2012.pdf
http://nefeli.lib.teicrete.gr/browse/steg/dd/2012/SardeliAthanasia/attached-document-1363167971-622504-26341/SardeliAthanasia2012.pdf
http://nefeli.lib.teicrete.gr/browse/steg/dd/2012/SardeliAthanasia/attached-document-1363167971-622504-26341/SardeliAthanasia2012.pdf
http://nefeli.lib.teicrete.gr/browse/steg/dd/2012/SardeliAthanasia/attached-document-1363167971-622504-26341/SardeliAthanasia2012.pdf
http://nefeli.lib.teicrete.gr/browse/steg/dd/2012/SardeliAthanasia/attached-document-1363167971-622504-26341/SardeliAthanasia2012.pdf
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1307497/theFile
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1307497/theFile
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1307497/theFile
https://gre.avanta-medical.com/razvitie-bolezni-alcgejmera.html
https://gre.avanta-medical.com/razvitie-bolezni-alcgejmera.html
https://gre.avanta-medical.com/razvitie-bolezni-alcgejmera.html
https://www.iatropedia.gr/ygeia/esiodoxia-gia-ti-noso-tou-crohn/31170/
https://www.iatropedia.gr/ygeia/esiodoxia-gia-ti-noso-tou-crohn/31170/
http://ikee.lib.auth.gr/record/127998/files/GRI-2011-7599.pdf
http://ikee.lib.auth.gr/record/127998/files/GRI-2011-7599.pdf

cortical atrophy

QAOLHON aTpOPin

Xvvbeon

https://anoiahellas.gr/images/variet
ies/alzheimer.pdf

Cortisol KopTiOAN (late) KOM(86)117 tehiko
dendritic devopLTIKOG (late) EAETO/ZvAloyicd Mérog “Oudda Oporoyiog
IATPOTEK” - OMAAA-KATXAPAKHX
diagnosis dbyvmon (late) ©.TCdTlac,10TpOG-EVOOKPIVOLOYOG,EMUEAT TG
vocokopeiov [Mavayia O@ecoarovikng
disparity AVOUOLOTNTOL (late) EAETO/ZvAloyikd Méhog “Ouada Oporoyiog
IATPOTEK” - OMAAA-KATXAPAKHX
early-onset PO Evapén >ovBeon http://www.jneurology.gr/en/image

s/pdf 2014 1/08 18.pdf

end-organinjury BAGPT TEAIKOD Xovheon https://www.mof.gov.cy/mof/gpo/
opyavov gpo.nsf/All/F5C296195F9EES0AC
2257F160041F36F/$file/4332%209
%2012%202015%20PARARTIMA
%2050%20MEROS%2011.pdf
EOAD vocog Alzheimer XHvheon
npdung évapEng/
TPOWUN EvapEn https://www.orpha.net/data/patho/
vocov Alzheimer GR/-Alzheimer--GRgrAbs631.pdf
expression GLUTL | éxepaon GLUT1 Y0vOeon http://estia.hua.qgr/file/lib/default/data/
15327/theFile
€4 allele T0 OAANAOHOPPO 4 | XhHvOeom https://core.ac.uk/download/pdf/13
2821876.pdf
familial cases oLyyevelg X0ovBeon http://eclass.teiion.gr/modules/doc
TEPIMTOOELS ument/file.php/CULTURE201/%C

E%9B%CE%BF%CE%B9%CF%8
0%CF%8C%20%CE%A5%CF%8
0%CE%BF%CF%83%CF%84%C
E%B7%CF%81%CE%B9%CE%B
A%CF%84%CE%B9%CE%BA%
CF%8C%20%CE%A5%CE%BB%
CE%B9%CE%BAY%CF%8C/%CE

32



https://anoiahellas.gr/images/varieties/alzheimer.pdf
https://anoiahellas.gr/images/varieties/alzheimer.pdf
http://www.jneurology.gr/en/images/pdf_2014_1/08_18.pdf
http://www.jneurology.gr/en/images/pdf_2014_1/08_18.pdf
https://www.mof.gov.cy/mof/gpo/gpo.nsf/All/F5C296195F9EE80AC2257F160041F36F/$file/4332%209%2012%202015%20PARARTIMA%205o%20MEROS%20II.pdf
https://www.mof.gov.cy/mof/gpo/gpo.nsf/All/F5C296195F9EE80AC2257F160041F36F/$file/4332%209%2012%202015%20PARARTIMA%205o%20MEROS%20II.pdf
https://www.mof.gov.cy/mof/gpo/gpo.nsf/All/F5C296195F9EE80AC2257F160041F36F/$file/4332%209%2012%202015%20PARARTIMA%205o%20MEROS%20II.pdf
https://www.mof.gov.cy/mof/gpo/gpo.nsf/All/F5C296195F9EE80AC2257F160041F36F/$file/4332%209%2012%202015%20PARARTIMA%205o%20MEROS%20II.pdf
https://www.mof.gov.cy/mof/gpo/gpo.nsf/All/F5C296195F9EE80AC2257F160041F36F/$file/4332%209%2012%202015%20PARARTIMA%205o%20MEROS%20II.pdf
https://www.orpha.net/data/patho/GR/-Alzheimer--GRgrAbs631.pdf
https://www.orpha.net/data/patho/GR/-Alzheimer--GRgrAbs631.pdf
http://estia.hua.gr/file/lib/default/data/15327/theFile
http://estia.hua.gr/file/lib/default/data/15327/theFile
https://core.ac.uk/download/pdf/132821876.pdf
https://core.ac.uk/download/pdf/132821876.pdf
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%95%CE%B9%CF%83%CE%B1

%CE%B3%CF%89%CE%B3%CE
Y% AE%20%CF%83%CF%84%CE

%B7%20%CE%92%CE%B9%CE
%BF%CE%BB%CE%BF%CE%B
3%CE%AF%CE%B1_02.pdf

fasting blood
glucose

yAvkoln vnoteiag

(late) EO®. Ogpamentikd TpmTOKOALO GLVTOYOYPAQNONG:

COKYOPDING
o e, http://www.eof.gr/c/document library/get file?p | id

=14016&folderld=34730&name=DLFE-2801.pdf

fluoro-2-deoxy-D-
glucose

@Bopo-2-6£0&v-1-
yALKOIN

https://el.encyclopediaz.com/assessment-residual-tumour-fdg-
pet-conventional-imaging-299941

frontal cingulate tpdobo pépog Tov | Xvvheon
cortex QAO100 NG EAIKOG
TOL TPOGAYWYIOV
frontal-executive UETOTIKN- Yovheon https://el.encyclopediaz.com/distinc
EKTELECTIKN t-amyloid-distribution-patterns-
amyloid-positive-subcortical-
vascular-cognitive-impairment-
999894
fusiform ATPOKTOELONG (late) Scientific American,September 1992
GABA y-opwvoPovtupicd | (late) http://ikee.lib.auth.gr/record/126812/files/GRI-2011-
o&o 6883.pdf
GABAergic GABAgpywoti X0vheon http://www.encephalos.gr/42-4-
neurons VEVPDOVEG 03g.htm
ganglia YayyAo (late)I". MiyomAidn, AyyroeAAnvikovAeEikov tov latpikdv

Opoyv, exd. Kovotavtapa, AOnva, 1989

Nt. Tnviakov. «Nevpikd Zootnuoy,
http://femed.med.uoa.gr/application/syllabus_i/neuriko/info.htm
> [MEPI®EPIKO NEYPIKO XYZTHMA > I'dyyho >Notaio
yayyho,
http://emed.med.uoa.gr/application/syllabus_i/neuriko/perif_ne
uriko_sist/5-2-1.htm [14.7.2016]
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https://el.encyclopediaz.com/distinct-amyloid-distribution-patterns-amyloid-positive-subcortical-vascular-cognitive-impairment-999894
https://el.encyclopediaz.com/distinct-amyloid-distribution-patterns-amyloid-positive-subcortical-vascular-cognitive-impairment-999894
http://ikee.lib.auth.gr/record/126812/files/GRI-2011-6883.pdf
http://ikee.lib.auth.gr/record/126812/files/GRI-2011-6883.pdf
http://www.encephalos.gr/42-4-03g.htm
http://www.encephalos.gr/42-4-03g.htm

geneticbasis

yeveTikn Bdon

Xvvbeon

https://www.imbb.forth.gr/imbb-
people/images/Garinis/teaching/Bl

OL150/Human%20Genetics%2020

16_6.pdf

glucose UETAPOMOOG (late) https://www.iatronet.gr/eidiseis-nea/epistimi-

metabolism yAokoing zwi/news/39623/i-elleipsi-glykozis-sta-nevrwnika-kyttara-
evnoei-to-alzheimer.html

glutamate YAOLTOUIKO (late) EEEK L 337/1998,6.22

graymatter @od ovoia (late) https://www.iatropedia.gr/eidiseis/pos-mporite-na-
afxisete-tin-fea-ousia-ston-egkefalo-ke-mazi-tis-ton-dikti-ig-
sas/41680/

gyrus EMKaL (late)http://ir.lib.uth.gr/bitstream/handle/11615/1366/P0001366.
pdf?sequence=1

hippocampus TITOKOUTTOG (late) EAETO/ZvAloyikd Méhog “Oudda Oporoyiog
IATPOTEK” - OMAAA-KATXAPAKHX

homozygous ounolvyog (late) BioAoyio I 'vuvaciov. 5.3
AMAOpopoea., http://ebooks.edu.gr/modules/ebook/show.php/
DSGYM-C103/395/2618,10281/ (5.12.2016)

hypometabolism VTOUETAPOMG O (late) https://www.nuclmed.gr/wp/wp-
content/uploads/2017/03/81.pdf

hypoperfusion VIOOIUATMOON (late) http://ikee.lib.auth.gr/record/103502?In=el

impairment QVETOPKELQL (late) ©.TCotlac,10Tpog-
evdokpvordyog,empeAnmcNoocok."Tlavayia", Oco/vikn

inflammation QAeypovn (late)I".Muyanridon,AyyroedinvikovAe&ikoy tov latpikdv

Opov,exd.Kovotaviapa,Abnva, 1989

interferon-y- EMOLYOLEVT] OO ZHvOeon https://elocus.lib.uoc.gr/dlib/f/a/f/meta
induced wTeEPQEPOVN-Y data-dlib-1998agalioti.tkl
Late-Onset oyun évapén (late) https://www.iatropedia.gr/encyclopedia/nosos-alzheimer/
lateral TAEVPIKOC (late)https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/
data/1383252/theFile
ligand TPOCOELLNL (late) Evotobiov K., Asfkd Xnuikdv kot Zuyyevov Ue

Xnueia Opwv, AOnva, 2005, ceiida
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https://www.iatropedia.gr/eidiseis/pos-mporite-na-afxisete-tin-fea-ousia-ston-egkefalo-ke-mazi-tis-ton-dikti-iq-sas/41680/
http://ir.lib.uth.gr/bitstream/handle/11615/1366/P0001366.pdf?sequence=1
http://ir.lib.uth.gr/bitstream/handle/11615/1366/P0001366.pdf?sequence=1
http://ebooks.edu.gr/modules/ebook/show.php/DSGYM-C103/395/2618,10281/
http://ebooks.edu.gr/modules/ebook/show.php/DSGYM-C103/395/2618,10281/
http://ebooks.edu.gr/modules/ebook/show.php/DSGYM-C103/395/2618,10281/
https://www.nuclmed.gr/wp/wp-content/uploads/2017/03/81.pdf
https://www.nuclmed.gr/wp/wp-content/uploads/2017/03/81.pdf
http://ikee.lib.auth.gr/record/103502?ln=el
https://elocus.lib.uoc.gr/dlib/f/a/f/metadata-dlib-1998agalioti.tkl
https://elocus.lib.uoc.gr/dlib/f/a/f/metadata-dlib-1998agalioti.tkl
https://www.iatropedia.gr/encyclopedia/nosos-alzheimer/
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1383252/theFile
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1383252/theFile
http://www.chem.uoa.gr/vocabulary/Vocabularylist.asp?psearch=ligand&Submit=%C1%ED%E1%E6%DE%F4%E7%F3%E7&psearchtype=
http://www.chem.uoa.gr/vocabulary/Vocabularylist.asp?psearch=ligand&Submit=%C1%ED%E1%E6%DE%F4%E7%F3%E7&psearchtype=

140, http://www.chem.uoa.gr/vocabulary/VVocabularylist.asp?ps

earch=ligand&Submit=%C1%ED%E1%E6%DEY%F4%E7%F3
%E7&psearchtype= [27.5.2015]

lipid metabolism Mdikde (late)

HETAPOMGOLOG https://nemertes.lis.upatras.gr/jspui/bitstream/10889/11920/1/%
CE%94%CE%B9%CE%B4%CE%B1%CE%BA%CF%84%C
E%BF%CF%81%CE%B9%CE%BA%CE%BF%20Final.pdf

lipoprotein copoTidw (late)https://nemertes.lis.upatras.gr/jspui/bitstream/10889/9809/
particles MITOTPMTEIVIG 6/Papadia%28pharm%29.pdf
LOAD vooog Alzheimer Xovleon

oyung évopéng/ https://zapdoc.site/panepisthmio-

oyun évapén 8essalias-tmhma-iatrikhs-

vocov Alzheimer didaktorikh-diatribh-g.html

lobes AoPog (late) EAETO/ZvAroyikd Méhog “Opddo Oporoyiog

IATPOTEK” - OMAAA-KATZAPAKHX
low-density Mronpmteivn (late) @wpomovrog:Eie.otn Blod.Kvttdpov,s.287
lipoproteins YOUMANG
TUKVOTNTOG

medial Lecaio (late) IATPOTEK

memory datapoayés pvpung | Xovleon https://alzheimerathens.qgr/i-ania-

disturbances ke-i-nosos-alzheimer-i-epidimia-
tou-21ou-eona/

metabolic peTafoAtkn Yovheon https://functionalmedsystem.com/e

dysfunction ducAettovpyia 1/2018/05/04/metavolika-nosimata/

microglia pikpoyioia YovOeon https://www.didaktorika.gr/eadd/h
andle/10442/40462

neurodegenerative | vevposkpuiiotikny | (late)https://www.iatronet.gr/ygeia/nevrologia/article/7172/alzh

eimer-i-epidiia-toy-21oy-aiwna.html

neuroimaging VELPOUTEIKOVION Xovheon https://www.didaktorika.gr/eadd/h
andle/10442/35739

oxidative 0£e0mTIKOG Xovheon https://www.didaktorika.gr/eadd/h
andle/10442/35480

parietal Bpeypatikog https://opencourses.uoc.gr/courses/pluginfile.php/11742/mod_r
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https://nemertes.lis.upatras.gr/jspui/bitstream/10889/11920/1/%CE%94%CE%B9%CE%B4%CE%B1%CE%BA%CF%84%CE%BF%CF%81%CE%B9%CE%BA%CE%BF%20Final.pdf
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https://nemertes.lis.upatras.gr/jspui/bitstream/10889/9809/6/Papadia%28pharm%29.pdf
https://zapdoc.site/panepisthmio-8essalias-tmhma-iatrikhs-didaktorikh-diatribh-g.html
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https://alzheimerathens.gr/i-ania-ke-i-nosos-alzheimer-i-epidimia-tou-21ou-eona/
https://functionalmedsystem.com/el/2018/05/04/metavolika-nosimata/
https://functionalmedsystem.com/el/2018/05/04/metavolika-nosimata/
https://www.didaktorika.gr/eadd/handle/10442/40462
https://www.didaktorika.gr/eadd/handle/10442/40462
https://www.iatronet.gr/ygeia/nevrologia/article/7172/alzheimer-i-epidiia-toy-21oy-aiwna.html
https://www.iatronet.gr/ygeia/nevrologia/article/7172/alzheimer-i-epidiia-toy-21oy-aiwna.html
https://www.didaktorika.gr/eadd/handle/10442/35739
https://www.didaktorika.gr/eadd/handle/10442/35739
https://www.didaktorika.gr/eadd/handle/10442/35480
https://www.didaktorika.gr/eadd/handle/10442/35480
https://opencourses.uoc.gr/courses/pluginfile.php/11742/mod_resource/content/1/6%CE%B7%20%CE%B4%CE%B9%CE%AC%CE%BB%CE%B5%CE%BE%CE%B7.pdf

esource/content/1/6%CE%B7%20%CE%B4%CE%B9%CE%A
C%CE%BB%CE%B5%CE%BE%CE%B7.pdf

periodicacid-Schiff

VILEPLOOKOV 0&EOC
Schiff

(late) N. IMomoiwdvvov. Av. Kaf. TTaboloyikng Avotouikig.
Kmviatpikn Xyoin ATIO

perisylvian TEPLGIAOVELD XovBeon http://www.encephalos.gr/full/44-
3-06g.htm
plaque TAGKOL (late) EOvikog Opyaviopoc Anpdoiag Yysiag Zmoyymdng
Eykeparondbeia (VCID) (16.10.2019)
polyol TOAVOAN (late) A.N.EZmnhwtov, Aegikdv Xnuikov Evocewnv kat
[Ipoidévtwv, ZvumAnpoua, ek, 275
positron Tol1TpOVIO (late)K.Kaykapdxng,Kadnyntme E.M.II.
Positron Emission | topoypagia (late) Iwav.I'kapdc,latpocOykoroyog,ITpdedpog g
Tomography EKTIOUTNG Oyxoroyung Etopiog; EEEK C 50/87
nol1tpovimv
post-mortem petabavario (late) N. Momoiodavvov. Av. Kaf. TTaboloyikng Avatopiknge.
Kmvwatpikn Zyoan AIIO
precuneus TPOGPNVOELON YovBeon http://cogsci.phs.uoa.qgr/fileadmin/
cogsci.phs.uoa.gr/uploads/files/dipl
omatikes/Desypri_Evgenia_.pdf
prediabetes TpodafnTng (late) https://www.iatropedia.gr/diatrofi/prodiavitis-ti-einai-
akrivos-poia-einai-sosti-diatrofi-gia-na-min-exelichthei-se-
diaviti-vids/82555/
putamen KEAMDPOG MuyamAiong, I'. (2005).Ayyloelinvikoé & ElAnvoayylixo Aeéiko | http://brain-
tv latpikadv Opwv, NEMN BéCov — Maykovtn Exdoon mind.med.uoc.qgr/sites/default/files/
[Téumtn, latpucéc Exddoeic Kovotaviapa. BasalGanglia2012forstudents 1.pd
f
receptor-mediated | vmodoycag Y0vOeon https://pergamos.lib.uoa.gr/uoa/dl/fron
endocytOSiS SVSOKDTpoCOCﬂg tend/file/lib/default/data/1318763/theF
ile/1318764
Serum cholesterol | yoAnotepoAn opov | Zvvheon http://www.eibbde.gr/wp-

content/uploads/2013/08/%CE%94
%CE%A5%CE%A3%CE%9B%C
E%99%CE%A0%CE%99%CE%9
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http://brain-mind.med.uoc.gr/sites/default/files/BasalGanglia2012forstudents_1.pdf
http://brain-mind.med.uoc.gr/sites/default/files/BasalGanglia2012forstudents_1.pdf
http://brain-mind.med.uoc.gr/sites/default/files/BasalGanglia2012forstudents_1.pdf
http://brain-mind.med.uoc.gr/sites/default/files/BasalGanglia2012forstudents_1.pdf
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1318763/theFile/1318764
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1318763/theFile/1318764
https://pergamos.lib.uoa.gr/uoa/dl/frontend/file/lib/default/data/1318763/theFile/1318764
http://www.eibbde.gr/wp-content/uploads/2013/08/%CE%94%CE%A5%CE%A3%CE%9B%CE%99%CE%A0%CE%99%CE%94%CE%91%CE%99%CE%9C%CE%99%CE%95%CE%A3-%CE%99%CE%A9%CE%91%CE%9D%CE%9D%CE%99%CE%9D%CE%91.pdf
http://www.eibbde.gr/wp-content/uploads/2013/08/%CE%94%CE%A5%CE%A3%CE%9B%CE%99%CE%A0%CE%99%CE%94%CE%91%CE%99%CE%9C%CE%99%CE%95%CE%A3-%CE%99%CE%A9%CE%91%CE%9D%CE%9D%CE%99%CE%9D%CE%91.pdf
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http://www.eibbde.gr/wp-content/uploads/2013/08/%CE%94%CE%A5%CE%A3%CE%9B%CE%99%CE%A0%CE%99%CE%94%CE%91%CE%99%CE%9C%CE%99%CE%95%CE%A3-%CE%99%CE%A9%CE%91%CE%9D%CE%9D%CE%99%CE%9D%CE%91.pdf

4%CE%91%CE%99%CE%IC%C

E%99%CE%95%CE%AS3-

% CE%99%CE%A9%CE%91%CE
%9DY%CE%ID%CE%I9%CE%ID
%CE%91.pdf

simple sugars VOATAVOPOKEG (late) A. KAPAOY AH,0dny6¢ Tpooipmv kot
Tayeiog [Totav, Tpiyhwoco Epunvevtikd Ae&ikd(eAAnvo-ayyio-
OTTOPPOPNCEMG YOAAIKO)1989

string vessels

VNUOTOEN ayyeiol

>HvOeon

https://www.researchgate.net/figure/S
chematic-drawing-of-string-vessel-
development-Over-time-a-capillary-
network-can-lose fig2 45200150

subtypes

VROTLTOG

(late) N. TTomaiwdvvov. Av. Kab. TTaBoloyikng Avotopuknc.
Kmviatpikn Zyoin AIIO

survivalperiod

nepiodo emPimong

(late)https://www.iatropedia.gr/ygeia/prasino-fos-gia-farmako-
kata-tou-karkinou-tou-mastou/30301/

symptomology ocvumtopotoroyio | (late)https://www.iatronet.gr/ygeia/nevrologia/article/3824/noso
s-alzheimer-prolipsi-aitia-kai-diagnwsi.html
synapticplasticity | cuvamtiky YHvOheon http://www.encephalos.gr/full/41-
TAOGTIKOTNTO 2-02g.htm

tautangles ocvpmAéyporo tau Zvvheon https://docplayer.qgr/107666978-
Eisagogi-sti-fysiologia-toy-
anthropoy.html

TCA KOKAOG Tov Krebs | ZOvOeon https://oceclass.aua.gr/modules/doc
ument/file.php/OCDFSHN107/ET
DA _1205_03c_2h.pdf,
https://www.ncbi.nlm.nih.gov/pub
med/22385297

temporal KPOTaPIKOG (late) ReallexMed

tight junctions

OTEVEG GLUVOEDELG

Xvvbeon

https://www.scienceinschool.org/el
[content/%CF%86%CF%8D%CE
%BB%CE%B1%CE%BA%CE%B
1%CF%82-
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%CF%84%CE%BF%CF%85-
%CE%B5%CE%B3%CE%BA%C
E%B5%CF%86%CE%AC%CEY%
BB%CE%BF%CF%85-%CE%BF-
%CE%B1%CE%B9%CE%BC%C
E%B1%CF%84%CE%BF%CE%B
SUCE%B3%CE%BA%CE%B5%
CF%86%CE%B1%CE%BB%CE%
B9%CE%BA%CF%8C%CF%82-
%CF%86%CF%81%CE%B1%CE
%B3%CE%BC%CF%8C%CF%82

topographical TOTOYPOUPIKOC MuyomAidng, I'. (2005).4yyroeiinvié & EAAnvooyyliko Aeiko
TV lotpikov Opwv, NéMN Bélov — Maykovtn ‘Exdoon
[Téumtn, latpicéc Exddoeic Kmvotaviapa.
vascular ayYELoKN https://bioneurologics.gr/search/%c
dysregulation duciettovpyia e%b1%ce%hb3%ce%b3%ce%b5%c
e%hb9%ce%hb1%ce%ba%ceY%ae+%
ce%b4%cf%85%cf%83%ce%bb%
ce%b5%ce%hb9%ct%84%ce%bf%c
f%85%cf%81%ce%hb3%ce%af%oce
%bl+
vascular ayYEKN X0vheon https://www.pharm.auth.gr/old_pha
permeability damepaToOTNTOL rm/gr/anakoinoseis_mathimatwn/2
010-
11 organiki_farmakeytiki_himia.p
df
visuospatial OTTIKOYWPIKN YovBeon http://www.encephalos.gr/full/41-
2-03g.htm (9/3/2005)
volumetry oykouetpio Muyoniiong, I'. (2005).Ayyroeiinviko & Eiinvoayyiiko Aetixo

TV lotpikov Opwv, NéMN BéLov — Maykovt 'Exdoon
[Tépmn, latpikég Exdodoeic Kovotavapa.
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