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IMPOAOT'OX

H petdopaon ¢ emotyun Eemepvd ™ AEEN mpog AEEN amdOOGN EVVOLDV,
eMooetan Kou peteEeocetal aévao og Evay KOUKAO TOATIGHUK®V Ol0POPOTOLCEDY
yopic va yvopilel obvopa, petagépet 1éeg, AéEeig, unvopoTa, epmelpieg Kot WoVIKAL.
Q¢ petappactng taldedel kovelc and tov phomAacTikd KOGUO NG AOYOTEYVING,
OTOV 0VOTNPO KOCUO TOV KOVOVOV dKaiov, ®¢ Tov Plolatpikd KOCUO TV BETIKOV
emomuov. O televtaiog avtdc KAAdog amotelel T0 Tedio amd T0 omoio avtAnOnke to
VMKO NG mOpovcOs €PYOciog, TO TPOG UETAPPOCT OdKTLOKO GpBpo wTpikon
nepleyopnévon pe titho «Early-Onset Alzheimer’s Disease and Metabolic Dysfunction,
a Comparative Review». H emtloyn ot Paciletorl 6T0 cuVEXEC EVOIAPEPOV OV TPOG
TNV UETAPPUOT WITPIKAOV KEWEVOV Kot TV TANOmpa oporoyiog amd v omoio ovtd
anaptiCovral.

YKkomog elvor M evoEAEYNG OvVAOEIEN TOV UETOPPACTIKOV HeEBGO®V 7OV
aKoAovOONKav yoo T dnpovpyia VO avTIGTOLOL KEWEVOL-GTOYOS amevLBuvOLEVO
0€ OLYKEKPEVO KOO ko vd ovykekpiuéveg ocvvinkeg, Pdoet Bewpidv kon
HOVTEA®V OV ddYONKa 61O TEPAG TNG TETPAETOVS POITNONG LoV oto Tunua Eévav
INwoodv, Metdopaong kot Aepunveiog tov loviov IMavemomuiov. Boaown
emOIEN pov elval vo €EETACM TIC WO10UTEPES OVTEC TTLYES TOV WTPIKAOV KEWUEVMOV
OV APOPOVV TN OO TNG YADOGOGS, TIC OCTAGELS TOL VPOLS KoL TNV ATOd00T TOV
EWIKAOV Op®V, Kol LECH TOV S0POPOV TOMTIGIKOV {NTNUATOV TOL TPOKVTTOLV, Vi
QTao® o€ €vo GPTIO KO 100OVVOUO UETAPPUCTIKO OTOTEAECUO Y10 TOV OKOMO TOV
omoio mpoopiletal To Keievo-oTdYOC.

H doun g epyaciog yopiletoar oe dv0 uépn: oto A’uépog mapatifeton TpmTa
TO UETAQPOCLO Kol ETEITO TO TPOTOTLTO KEIUEVO, v 610 B’ uépog akoiovBovv ta
LETOPPOCTIKA GYOALN TTOV TPOEKLYAV OO TO GUVOAO TNG UETUPPUCTIKNG SLOOKOGIOC.
[Mvetan o cvvioun avoeopd 6tn EHGT TV UTPIKOV KEWEVAOV YEVIKOTEPO KOl GTN
peBodoroyia TG HETAPPOOTNG TOVG EWOIKOTEPA, LE TOV GYOMACUO TNG UETAUPPOCTIKNG
EVTOMC Vo 0KoAOVOEL 6T cuvéyeta. Apov €xetl emieyBel to peTaPpPacTIKO HOVTELD
Baoel Tov omoiov ekTOHVNGO TO LETAPPACHA, GEPE £XEL 1 OVOAVCT| TOV TPMOTOTHTOV,
N TapdBecT KoL O GYOMAGHOG TOV UETAPPACTIKMOV TPOPANUATOV Kot 1 a&loAdynon
0V petaepaopatos. Téhog, mapatiBetoar o emiloyog, ko petd ™ Piproypagio n
aVaPOPA TOPAPTNLLOTOG OV TOPOUTEUTEL EEYWPIOTA GE YAMGGAPL EWIKOV 0PV TOV
TEPEYOVTOL GTO APOPO. ENUEIDVETAL, TOS KATA TN ddpKeLd TG enelepyaciog Kot TV
dV0 KeWEVOV ovayvaconkay mapdAinia keipeva g 010G OEHOTIKNG, N O1OTKTLOKT)|
devBvvon tov omoiwv mopatiBeviol 6TOV KOTAAOYO NG 1GTOYPUPING GTO TEAOG TNG

gpyacioc.
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NEPINHWH

H vooog AAtoxdipep e€eAiooetal ypriyopa w¢ Kia oo TLG TILO YVWOTEG A0DEVELEG 0T XWwpPa
AOYW TWV KATAOTPOPLKWVY ETIUITTWOEWV TNG Kal TNG EAAeLPNG BEPATIEUTIKWY ETUAOYWV. X€
autn ™ Bavatndopa aobevela CUYKOTAAEYETOL L ULKPOTEPN OUASA, EKELVOL TOL ATOMO TIOU
Staylyvwokovtal pe Alzheimer o mpwipo otddlo. Elval autovonto OTL auTd Ta AToua
udlotavtal ypnyopotepa TIG EMUTTWOELG TNG VOoOU Kal teBaivouv moAl vwpitepa, aAAd o
AOYOC MapapEVeL AyVwoToG. AUuTH N avooKOTNon GUYKPLVEL TOUG TUTIOUG TN TTPWLKNG
ekbnAwonc t¢ vooou (EOAD) kat Tng kKaBuotepnuévng ekdnAwong tng vooou (LOAD) yla va
TPOOTIaONOEL VO TTPOCSLOPLOEL LEPLKEG ATIO TLG TILO SLAKPLTIKEG Sladopég LeTAlL Touc. H
YeVEeTIKN Bdon mou cuvdéel tnv EOAD kot LOAD eival to yovidio anoAutonpwteivng E (APOE)
yla va urtodeifel petafolikr) aroiwon pe To aAAnAopopdo €4 ldikotepa. OL TomoypadIKES
avwpaliec atpodiag petaty twv EOAD kat LOAD onpatodotouy Tig o afloonuelwteg
YVWOTIKEG SLapopEg HeTafl TwV SU0 AUTWV KATNYopLwV tTng vooou Alzheimer. H
HeyoAUTEPN o€ TaxUTNTA Kol EUpOoG e€AMAwon tn¢ atpodiag otoug aobeveig pe EOAD
oxetiletal pe tn SuokoAia mou autol avieTwri{ouv Ue TNV MPoco)n, Th YAWooa, TLG
OTITLKO-XWPLKEC KL TLG EKTEAEOTLKEG AELTOUPYLEC. TEAOG, O LETABOALOUOG TOU eyKedPAAoU
Sladépel kal petafd Twv SU0 UTOTUTIWY TN VOooU, 6Ttou N EOAD untoSelkvUEL EKTETOUEVN
BAABN kal petafolikr) Sldomacn o eUPUTEPEG TIEPLOXEG TOU eyKedAAoU.

NEZEIZ - KAEIAIA

Nooog Alzheimer, NMpwiun EkéNAwaon, KaBuotepnuévn EkdNAwon, MetaBoAlopog Tng
Mukolng

1. Elcaywyn

H vooog Alzheimer elval pla veupoekduALoTLKA StoTapaxr Tou oxetiletal pe TV nAKia Kot
napatnpeital os nepinou 35 ekatopplpla avBpwnoug moyKoopiwg [1].Extipdral 6t og 30
Xpovia, ot Hvwpéveg MNoAuteieg Ba epdavicouv 15 - 20 eKATOUUUPLO GUVOALKEG TIEPLTTTWOELG
OPLOUEVWV YVWOTIKWY avarnpuwy [2]. Av kat auth n Statapayf cuvovtatal cuvibwe o
UTLEPNALKEG, TTAPATNPOUVTAL OTIAVLEC TTEPLIMTWOELG O EVNALKEC KATW TWV 65 £TwV. AUTEC oL



TIEPUTTWOELG ATOTEAOUV TNV MpwLpn ekdAAwaon tng vooou Alzheimer (EOAD), n onola
QVTUTPOOWNEVEL TTEPLMOU To 10% OAWV TWV MEPLTTWOE WV [3].

Yridpyxouv cadwc Stadopég petafd Twv dVo opadwy. Ie acBeveig pe KaBUOTEPNUEVN
ek&nAwaon tng vooou Alzheimer (LOAD), ol evAALKEG Avw TWV 65 €TWV Tapouctalouv
XOPOKTNPLOTIKI TITWON 0TN AELToUpyLa UVANG Kol KAToLEG evaAlayEég otn StaBeon. Auto
KALLLOKWVETAL E TNV TIAPOS0 TOU XPOVOU OE CNUELO TTOU 0 aoBevng Sev Umopel va eA€yéel
OWOTA TO WA Tou. AuoTuXWE, Katd TNV EOAD ektipdtal 6tL to 30% twv acbevwy Ba
napouclaoouv adaoia, anpaia kal ayvwaoia mpwv ano Tig Statapayxeg uvnung [4]. Exet
eniong avadepbel otL oL acBeveic pe EOAD napouaotalouv taxUtepn KAWLIKA Udeon Kot
OUVTOMOTEPN Ttepiodo emBlwong KETA TN SLAyVWon CUYKPLTIKA e Toug aoBeveig pe LOAD
[5]. OL aoBeveic pe EOAD mapouotalouyv eniong peyaAltepo Babud avemdpkeLag otnv
T(POCOXH, OTN YAWOCOQ, OTLG OTITIKO-XWPLKEG KOl EKTEAECTIKEG AELTOUPYILEG.

Oa TpEMeL va onUeLwOEel OTL 0 HEAETEG VEUPOATIELKOVLONG, OL 1dLoL aoBeveig emideikviouv
neploootepn dAolwdn atpodia, umoatpdtwon Kat UTIOREeToBoALopod [5]. Autd ta InTiuata
eudavifovral kupiwg otoug Bpeypatikolg Kat TAGyLoug kpotadikol dpAoloug Tou acBevolg
Katd tnv EOAD, evw otoug acBeveig pe LOAD gudavilovtal oToug HECOUG KPoTadLKOUG
AoBoug [3].

Akopa KoL otav rapatnpnBolv ta XapakTnpLloTikd yvwplopata thg vooou Alzheimer, SnA.
TAGKOL aAUAOELSOUG BriTta (AB) Kol cupmAéypata tau mpwteivwy, ol aoBeveig pe EOAD kal
LOAD e€akolouBouv va mapouctalouv Stadopeg. 2toug aobeveig pe EOAD gudaviotnkav
xapnAotepa enineda eykedalovwtiaiov uypol tng mAdkag AR kabwg kat oAU uPnAd
enineda cuvoAkn¢ TAU mpwTteivng. AUTA Ta MOTEAECUATO AVIXVEUONKAV LIE TEXVLKEG
QTELKOVLONG eyKedAAou [3]. Oa MpéMeL va onpelwBel OTL oe pia petaBavatia HeAéTn,
StamotwBnke otL to dpoptio AP yia acbeveig pe EOAD Atav e€atpetikd uPnAd onwg ekeivo
Twv TAU mpwteivwy [4]. Adyw twv poavadepBelowv Sladopwy oTn ouUNMTwHAToAoyia Kat
TNV MAPOUCLACH TNE KATACTAONE TG VOOOU, TO TapoV €yypado Ba eeTAoel av UTIAPXEL
Sladopad otig petaBorikeg Suohettoupyleg os acBeveic EOAD og olykplon pe aoBeveig
LOAD.

2. BifAoypadikn Emiokonnon
2.1. Fevetikn Baon twv EOAD ko LOAD

IAUEPA TILOTEVETAL OTL ALYOTEPO OO £V TOLG EKATO TWV MEPLTTWOoswvV EOAD mpokaAolvral
omd UL CUTOCWHLKN Kuplapxn LETAAaEN. Ta yovidila mou avTLpoowIeEUOUV QUTEG TIC
OLKOYEVELG MePMTWOELC givatl to PSEN1, PSEN2 kat n mpodpoun mpwteivn Tou ouAoeLdolg
(APP) (6). OL olKOYEVELG EPLMITWOELC AVTUTPOCWIEVOUV £V TTIOAU LKPO TTOGOOTO TWV
ooBevwv pe EOAD. JuvnBéotepa napatnpeital to APOE €4 aAAnAdpopdo o omopadIkEG
nepMTwoelg Alzheimer. Z0udwva pe tov Flier, to 50% - 60% twv atdépwv pe Alzheimer eival
dopeic Tou aAAnAopopdou €4 [6]. Ot opoluyol yia to aAAnAopopdo pmopsi va epdavicouy
EOAD £w¢ Kat 10 xpovia vwpitepa amo Ta Atopa Xwpeig to aAnAdpopdo.

H APOE otov gykédalo apdyeTal KUpiwe amod aotpokUTTapa Kal veupoyAoia. Asttoupyel
w¢ peoolaPntng urtoSox£a OV CUVEEEL TNV eVEOKUTTAPWON amo cwpatidia
Anmonpwteivwy [7]. Yrdpxouv tpia onpavtikd wwopopda tng APOE: ta APOE2, APOE3 kaut



APOEA4. O Kim unédelée pLa Loxupr) cuoxETion KeTagu Tou yovidiou tng APOE kat tng
napouciag tou aAAnAopopdou AR evtdg tou eykedalou [7]. Oswpeitat mBavo nwg n APOE
Mmopel va eival mpwteivn mou Seopelel tnv AP n onola endpEPEL TN LETACKN LOTLOTLKNA
aAAayn TN B-MTUXWTAG EMLPAVELAG TIOU TtapaTnpeital otnv mAdka AR, Kal eL6IKOTEPA TO
aAnAouopdo €4 tng APOE. 1o (810 apBpo avadeépetal emiong n duvatotnta tou 4
aAANAOUopdOoU va cuVEEETAL PUE HETOBOALKEG AAAOLWOELG EVTOG TOU eykedaiou. To €4
aAAnAOpopdo £xel cuvOeDEel pe auvénuéva emimeda AUTOMPWTEIVNG KAl amoTeAel mapdyovta
KwvdUvou yLa kapdlayyelakég mabnoslg [7]. Adyw tng cUVEEGTKC TOU LE TV
0PTNPLOCKANPWON, QUTO UTIOPEL VA TIPOKAAECEL LELWHUEVN POI) ALATOG KOt AANOLWUEVEG
METABOALKEG LOLOTNTEG OTOV EYKEPAAO VOC atOpou. O Kim e€etdlel pLa LeAETN MOYLTPOVIWY
Tou SLe€nxOn oe véoug kal NALKLwEVOUC aoBevelc xwpig avola, ou Atav $opeig Tou
Loopopdou €4 ¢ APOE [7]. H peAétn SlamioTwoe OTL QUTA TO ATOMA ERGAVIOAV TIOPOUOLA
TepLPEPELAKA TIPOTUTIA UTIOUETOBOALOLOU O€ OXEON E QLUTA TIOU Ttapatnpnonkav o
aoBeveig pe Alzheimer tng idlag nAwiag. O Kim unawviooetat, 6tL auto Ba pnopoloe va
onpaivel mwg n APOE tou aAAnAopopdou €4 cuvdéetal pe Tn pelwon tou petafoAlopol Tou
eykedpahou mou napatnpeital oto Alzheimer [7].

Z€ pLo LEAETN Ttou MpaypatomnoliBnke and toug Chartier-Harlin kat cuvepydrteg, n mapouaoia
APOE tou aAAnAopopdou €4 cuykpiBnke petafl acbevwv pe Alzheimer pe EOAD kat LOAD,
Kall EAEyXwv Tou SLe€nxbnoav yia Tig 16Leg nALklakeg opadeg [8]. Mua epiepyn avtiAnyn
TIOU SLOTUTIWONKE ATAV OTL N cuxvotnta Tou aAnAdpopdou €4 tng APOE OTLG TTEPUTTWOELS
EOAD kat LOAD &ev S1Edepe onuavTtika. AlamiotwOnke eniong otL unmtipée avtiotpoodn
OUCYXETLON LETAEL TNC NALKLOC KATA TNV omola ekSnAwBNnKe n voooc Kal tou apldpol
avtypdadwv aAknAopopdou €4 otnv LOAD, kdtL mou Sev cuveEPalve otig teputtwaoelg EOAD.
‘0c0 neploodtepa alnAopopda avtiypada evioniotnkay o €va atopo katd tnv LOAD,
TO00 Vwplitepa ekivnoe n epdavion tng. 2tnv EOAD wotdoo, dev dpaivetal va €xel onpaocia
0 aplBuoC Twv aAAnAopopdwy €4 Tou mepleiyav, kabBwg n NALkia katd TV omoia
ekbnAwONnKe n voooc ATav CXETIKA N 6L [8].

2.2. Tontoypadkég Kot NVWOTIKEG AVICOTNTEC

Ye plo peAétn mou mpaypartonoinoav o Ishii kot cuvepydteg, cuykpiBNKe n TomkA
OUYKEVTPWON TNE patldg ouoiag ov epdaviletal petafd Twv EOAD kot LOAD, poli pe
g\éyxoug nou Ste€nxOnoav oe dtopa tng idLtag nAwkiog [9]. Katd tnv £épeuva Twv oToLXElwv
Bp€Onke onuavtikn atpodia otoug pécouc kpotadikolg AoBoug. O Ishii mapatnpet 6tL ot
Sladopec petafl tng opadag pe EOAD kot Twv eAéyxwv g amd tnv opada pe LOAD ntav
peyaAUtepeg [9]. To EOAD mapouciooe HIKpOTEPN TUKVOTNTA TNS GaLdg ouoilog ota Siuepn
KoTtwtepa Bpeypatika AoBLa, otov mpoodnvoeLdr, otoug neplotholeleg GAoLOUC Kal oTh
Baoikn mpoaoeykedaAikn meploxn. H 8g€Ld kKatwtepn UETWTTLKY €Ak SLEBeTE AN
TIUKVOTNTA YKPL{oG ouoiag og ocUyKPLON HE TOUC HAPTUPEG TNG opddag EOAD. tnv EOAD
gudavioTnkav pKPOTEPES TTUKVOTNTEG OTOV OUdITAeUpO TPoadnVoELSH], TOUG 0PLOTEPOUC
Bpeyuatikolg dAoloug, T Sela pecaio kpotodikr EAKO KOL TNV OPLOTEPT ATPOKTOELSN
€hwka [9].

Y€ pLo LEAETN TTOU TipayaToTtoinoay o Frisoni Kol GUVEPYATEC, CUVEKPLVAY ETIONG TNV
oatpodia tne paldg ovoiag Twv acbevwv tooo otnv EOAD 600 kat otnv LOAD [10].



Aokipaoav emiong Kot GAAEC TOPAPETPOUG OTIWE OL VEUPO UXOAOYIKEC EEETAOELG KL N
xaptoypadnon Tou pAolol Tou eykeparou. MNa Tig veupouXoAoyIKEG EEETATELC O Frisoni
KOlL OL CUVEPYATEC TOU €8eL€av OTL ol aoBeveig pe EOAD ta tiyav XELPOTEPQ OE €EETACELG
TIOU TTEPLEAGUBOVAY OTITLKOAKOUOTLKEG, LETWTTLALEG-EKTEAECTIKEG KOl LOONOLOKEG EVVOLEC
[10]. Alamictwoav emiong OTL N oAk atpodia tng paldg ovciag o aobeveig pe EOAD ntav
peyalutepn amnod O,tL o ekeivouc e LOAD, omwg dnAadr) umédelée ota anoteAéoUATA TG N
Ishii. Npémet va onuelwBel 6tL N atpodia Twv acBevwv pe LOAD ntav uPnAdtepn otov
aplotepo tnokapmo [10]. H peyaAltepn anwlela ¢aldg ovoiag mapatnpndnke oTov LVIOKO
AoBo6 otoug aoBeveig pe EOAD Kot 0TOV UTIOKAUTTO 0ToU¢ acBeveig ue LOAD. Autd ta
anoteAéopata BpéBnkav Pe tn xprion oykoueTplag, SnAadr) OYKOUETPLKN G avaAuong, Kal
OTN OUVEXELA EVIOXUONKAV Ao TA AMOTEAECHATA TTIOU BPHKE AUTA N opdda
XPNOLLOTIOLWVTAG TEXVIKEG Xaptoypddnaong dpAolol [10]. To Aldypappo 1 GUYKEVIPWVEL TO
£€pyo Twv Frisoni kat Ishii kat cuykpivel tnv atpodia tng patdg ovciog Twv acbevwy e
EOAD kot Twv avtioTolwv paptupwv Toug. To Aldypauua 2 cuyKevtpwvel Ta (Sla SeSopéva
KoL ouykpivel tnv LOAD €vavTtL Tng avtiotolyng NALKLAKAG OpAadag paptipwy.

Y€ pLo PeA€Tn mou SLe€nyOn amnod tov Bird, e€etdotnkav Ta enineda petabavatiog
Spaoctnplotntag aketuAotpavodepdong xoAivng otoug eykedaioug twv acBevwv EOAD kot
LOAD. Yro e€€taon 1é€0nkav emiong Laptupeg TG dLag nAtkiag [11]. e autoug, ol
EYKEDOAOL ATTOUAKPUVONKAV, TO €vVa L0 XPNOLUOTOLNBNKE yLa AUECEC TTABOAOYLKES
afLoAoyn oL Kal To GAAO HLoo katadUuxBnke. OL eykébadol TTou MepLeiyav T VOCO
Alzheimer katédel&av e€atpetikn eykedalikn atpodia. Ol MAAKES SnuLloupyndnkav amno Ttov
dAold kat xpwpatiotnkav pe H kot E, Holems kat umeplwdikeg knALdeg o&€og-Schiff. Auto
OUVEPRN yLa VoL EEETACTEL N TUKVOTNTA TWV TAAKWY KAL TWV TIAEYUATWY, KABWC Kal N YEVIKA
KOTavoun og 6Ao tov eykédalo wote va kaboplotel n cofapdtnta Tng vooou. Enetta
SLe€nxOn BLoxnuKn avaluon o TUAUATO TOU
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Sebopéva eAdpBnoav amo tig HeAETe Twv Frisoni kal Ishii oxetikd pe tnv atpodia tng
datag ovaiag [9] [10].
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Awdypoppa 2. OL GUYKEVTPpWUEVES TTAnpodopleg cUYKPIVOUV TOV OYKO TOU EYKEDAAOU EVOG
aoBevouc katd tnv EOAD og oUykplon e Toug avtioTolyoug ouvopnAikoug. Ta Sedopéva
yla auto to Slaypappa xpnotponot)nkay anod tig pehéteg twv Frisoni ka Ishii [9] [10].

gykepahou mou €xel katapuyxBel otov petwmiaio dpAold, otV avwtepn KpotadLkn EALKa,
OTO KEPAC TOU AUPWVOG, 0TO KEAUGDOG Kol OTO TIAEUPLKO TtapeYKEDOALKO nodaipto [11]. O
Bird Slamniotwoe otL oL acBeveig pe EOAD gudavicav onpavtika xaunAotepn Spactnplotnta
okeTuAoTpavodepdong xoAlvng amo o,TL mpoékuPe amd LAPTUPEG avtioTolxng nAtkiag otov
peTwrLaio pAoLO, Tov KpoTadLko GAOLO, TOV LTUTOKAWTIO KAl TNV TtapeyKepaAida, apdTL ol
aoBeveig pe kabBuotepnuévn ekdNAwaon Tng acBévelag mapouciacav onUavTkn Heiwon ota
enineda tn¢ akeTUAoTpavodepAcnS TNG XOALvnG otov mokopumo [11]. Ta veupoxnUika autd
gupnpata umootnpilouv ta anoteAéouota tng LEAETNG Tou Frisoni [10].

Y€ pLo LEAETN TNG 0loBEVELAC e LOVTEAQ-APOUPALOUG, OL EPEUVNTES TTapakoAolBnoav Tov
UEeTABOALOUO oToV eYKEDOAAO TOU apoupaiou yLa va pocdlopicouv To VEUPOXNULKO
onotéAeopa HEOW TG Ttopelag tng vooou. Méow T HEAETNC AUTAC Slamiotwlnke OtL o
UETABOALOUOG TWV VEUPWVLKWV LLTOXOVEPLwV PHELWONKE OTOV UTIMOKAUTIO, OTOV HETWTLALO
dAold, otov tpdcblo pAoLd Tou Mpocaywyiou Kal otov orteBooTAnvIKO GpAoLS Tou
npocaywyiou, 6mou epdaviotnke pa pundapLvy moootnTa YAOUTOULVLIKOU, Y-
opLvoBouTtuplkwy ofEwv (GABA) Kal tapaywyr] acmaptikol [12]. H peltwpévn autn
KLVNTLKOTNTA UTTOSNAWVEL LELWHEVN pOr) KUKAOU KLTPLKOU 0E£0C 0€ YAOUTAULVEPYIKOUG KOl
GABA VEUPWVEG O AUTOUC TOUG 0poupaiouc. AuTo altloloyel Ta pelwpéva emnineda
yAoutoptkoU otov dpAold Tou mpocaywyiou Onwce paivetal oe GAAN HeAETN o aoBeveic pe
Alzheimer [13]. AvadeixOnkav eniong petwpéva emineda GABA Kal acmoptikol o
UETAMOOXEUMEVOUC eykedahoug mou uTtootnpilouv ta poavadepBévra [12].

2.3. MetaoAlopog Tng YAUKOTNG Ko LeToBoALKEG StadopEg

11



MeA£TeG TTOU CUYKPLVAY TTPWTUTEPA Ta eMineda Tou B-apuAoeldoug oto eykedalovwTLaio
uypo (ENY), elxav mapouoldosl acuVETELA 0TO TapeABOV Kal evOEXETAL 0TO WEAAOV VO LNV
TIAPOUCLACOUV KOl onpavTtiki aAAayn, ehadpd peiwon n avénon [14]. Ze peAéTn TwV
Andreasen kot cuvepyatwy avaAuBnkav ta eninmeda AP (1-42) oTo ENY kat BpéBnke Betikn
ouoyetion petafl nAtkiag kat erumédou ENY-B-apuAoetdoug [14]. H olykplon e Toug
aoBeveig pe Alzheimer £€6¢eLée mwg to eminmedo ENY-AB Atov onuavtikd xapnAotepo os
atopa pe EOAD amo ekeiva pe LOAD. H peAétn auth epopudotnke o aoBeveig uno
napakoAolBnon Kal e¢£Taoe Ta eMineda Toug MAAL 08 SEKA KAl O £LKOOL LAVEC. 2€ OAOUG
Ttouc acBeveig pe Alzheimer, dev umiipée onuavtiki Sltadopd pHetafd Twv eTMéSwy ENY-AB
KOTA TNV €vapEn KaL Tn CUVEXELA TNG TtapakoAolBNor ¢ Toug os Stapkela S€ka pnvwv. H
MEAETN QUTH OUVEKPLVE €MLONG TN SLAPKEL TNG dvolag pe ta emineda ENY, xwplg TeAkd
ONMOVTLKA CUOYETLON HETAEL Toug [14].

Atilel va onpuelwBel 6tL otn pehétn twv Chiaravalloti kat cuvepyatwv BpéBnkav kamoLa
Sladopetika anoteAéopata ota delypata ENY [3]. Ze autn tn peAétn, ot Chiaravalloti ko
OUVEPYATEG CUVEKPLVAY Ta eTtiMESA TwV AP (1-42) Kot TAU mpwteivwv. AvakaAu$Onke eniong
otL oL aoBeveic EOAD kat LOAD eixav ouykpiolpa enineda yia AR (142)kal TAU mpwteivwy,
EKTOG Ao oAikr) mpwteivn TAU. Ta eninmeda oAkn ¢ mpwteivng TAU Atav Alyo unAdtepa
otnv opada pe EOAD[3].

To eykedarovwTtialo uypd amoTteAsl onNUAVTLKO HEPOC TOU eyKedGAOU, AAAG N por Tou
alpatog eival évog HETProLUOG TapayovTag ou Tipémnet va AndOet e€loou unoyn. Méoa
otov eykédalo, n por Tou alpatog eival auTh ou MapEXEL TO amapaitnTo ofuyovo Kal TN
YAUKOTN TIOU XPNOLUOTIOLELTAL A0 TOUG VEUPWVEC Lo val eMLBLwoouv [15]. Xwplig avthv
napatnpolvTal UPNAEG TOOOTNTEG KUTTAPLKOU Bavatou 1 Suohettoupylag, omweg SnAadn
napatnpeital oe acBeveig pe eykedpalikd eneloddlo. Ol acbeveig pe Alzheimer
TAPOUGLA{OUV HEPLKEG LETABOAEG 0T pLKpoKUKAOdopia Tou eykeddAou Omwe epdavion
OTELPOELS WV ayyeiwv (CUPPLKVWHEVOL CWANVEC LEUBPAVNC), LELWHEVN TTUKVOTNTA
TPLXOELO WV, LELWON TOU UITOXOVEPLAKOU TIEPLEXOUEVOU, ATIWAELX OTEVWY CUVEVWOEWVY KOl
Slaomaon tou eykedpaiikol dppaypoul. O Zlokovic SnAwvel otL ta dtopa pe Alzheimer
napouaclalouv peiwon tng ékbpaong GLUT1 otov alpatosykedaiikd ¢payuod, yeyovog nmou
odnyel o éNeldn anapaitnTwy petaBoAkwv ovowv [15].

Y€ pLot AAAN peA€tn mou akoAolBnoe tnv ayyelakr) SucAeltoupyia, o Iturria-Medina kat ot
OUVEPYATEC Tou e€€tacay mavw amod 230 Blodeikteg mov mapatnpnbnkav os acBeveig e
LOAD kall Toug Taglvopnoav avaloya Pe Thv avwpaAia toug [16]. Avakaiupav tnv
KOPTL{OAN, TNV amoAutonpwteivn A (APOA, n omola BonBacst otov HeToBOALOUS TwV
Atdiwv). H mpwteivn 10 mou mpokaeital amd wvtepdepovn-y (IP-10) £6ei€e pepikég amod Tig
vPnAodtepec avwpohieg [16]. Ou petafoléc IP-10 avrikatomtpilouv Tnv epLdepeLakn)
dAeypovr), XOPOKTNPLOTLKNA TWV VEUPOEKPUALOTIKWY Slatapaywv, Oviag Tautoypova
PUBULOTAC TNG ayyeloyéveont. OL cUYKEKPLUEVEC TTANpOodOopieg mapéXouV pia oadr) eLkOVa
yla TNV moooTnTa ayyeLakn g SUcAELToUpYLag TTOU mapaTnpEeital o TOAU TTPWLHA OTASLA TG
vooou Alzheimer.

Oplopéveg €peuveg £xouv Selfel OTL N YyvwoTLkA SuoAsttoupyia pmopei vo ouvSeBel pe
Statpodr] pe vPnAn meplektikoTNTA o {ayopn Kat Alrog, kabwg Kat pe TV Kablotikn {wn

12



[17]. Ztn peAétn Twv Stranahan kot cuvepyateg, apoupaiol EAaBav Tpodr pe Ao kot armAd
CAKYOPOL KOLL TO VEPO OVTLKATOOTABNKE aTtd oLpOTIL KOAAUTTOKLOU UPNANG TIEPLEKTIKOTNTAG
og ¢ppouktoln [17]. Auth n dtatpodn pokaAeoes avEnon T YAUKOING oto aipa EMelta ano
vnotela, TnNg XoAnoTePOANG GTOV 0PO KOl TWV ETLITESWV TWV TPLYAUuKepLdiwv. E¢aobévnaoe
EMIONG TG LABNOLAKEG LKAVOTNTEG TTIOU £EAPTWVTOL ATTO TOV LTUMOKAUIIO TOU apoupaiou, TN
OUVATTTLKNA TIAQOTIKOTNTA KA TN TTUKVOTNTA TS SevOpLTikn g akavOag [17]. Ol cuyKeKPLUEVOL
apoupaiol EEETACTNKAV OKTW UAVES TIPLV Ao TN dlatta Kot mopouaciacav xaunArn anodoon
otov AaBUpLvBo vepoU o€ GUYKPLON LIE TOUC apoupaioug Haptuped. Mo mibavo Atav va
TIAPOUV TN HaKPUTEPN SLadpopr) mPog TNV MAATHOPHA KoL XPELACTNKOV YEVIKA TIEPLOCOTEPO
XPOVO yLa va $TACOUV € eKELVN TTOU ATAV KPURKEVN. OL ttmokaumot AdOnkav ano
VEKPOUC apoupaioug Kal LeETprBnkayv ta enineda Tou eykePaAlkol vELPOTPOPLKOU
napdyovta (BDNF), SnAadr autou mou pubuiletal and tn dtatpodikr) evépyeta. Ot
apoupaiol otn dlatta pe uPnAn MEPLEKTIKOTNTA O {axapn Kal Allog eixav HELWOEL TOV
BDNF o€ opoyevomolnuéva oAOKANPOU LTUTOKAUTIOU, YEYOVOC TIOU UTIOSNAWVEL CUVATTTLKN
anwAeta [17]. Auto odnyel Toug L6LKOUE OTO CUUTEPACHA OTL UIMopEl val UTIAPXEL
OUCXETIOMOC HETAED TNG MOXUOPKIAC KO TNG VOOOU, KOBWE Kol LETAEY TNG YVWOTLKNG
SuoAeltoupylag Kat TNG AVWUOANG OpoLOoTOCNC TNG YAUKOTNG.

Y€ pLo eAETn Tou SLe€nyOn oe aoBeveig e oakyoapwdn SiaBrtn tumou 11 2 epdaviotnke
ONUOVTLKA dlatapaxr TG LVAUNG Kal EAAeLPN TTPOCOXI G OTLG YVWOTLKECG EEETACELG OE
oUYKpLON HE TouG paptupeg [18]. H umepyAukatpio odnyel og yvwotik SucAettoupyia pe
Sladopouc tpomouc. H meplooela yAUKOING UMOpPEL VoL EVEPYOTIOLROEL TNV TIOPELA TNG
TMoAUOGANG, n omola otnv untepyAukatpia Ba auéAoeL TNV KATAVAAWGT TOU VIKOTLWVaRLEO-
adevivo-6ivoukheotidiou [19]. H augnuévn xprion Tou vikotvaptldo-adevivo-
SwvoukAeotiSiou Ba kataotpéPel Ta emineda yAoutabelovng Kat Ba PeLwoeL To 6pLo yLa
ofeldwtikn PAABn otoug veupwveg. OL Klein kot Waxman Bprkav augnuévo oxnUaTLopo
MpwteivoouvBeong mou cuvéPRale otnv ayyelakr PAGBN [19]. Omoladnmote and auTEg
uropet va petaBAAAeL Tn Aettoupyla Tou eykedAAoU HECW TNG SUCGAELTOUPYLKNG PONG
alHaTOoC, TNG AYYELAKNG SLOTTEPATOTNTAC I} TOU TPOUUATIOMOU TWV TEALKWV OPYAVWV.

O Baker kal cuvepydteg tou Sle€nyav pia mapopola LeAETN oe 23 eVAALKES, XWPLG oL
televtaiol va £xouv untapéel mpodlapntikol i Stafntkot [20]. Ot eviAikeg urtoBAROnKav oe
TEOT avoXN ¢ YAUKOTING Kal Katnyoplomolntnkav avaloyw. Kavévag dev mAnpouoe ta
KPLTAPLO YLOL ATILO YVWOTLKA avenapkela. Ot acBeveic éhaBav éveon pBopodeofuyAukolng F-
18 KkaL n £kkplon tTn¢ ouoiag ocapwOnke yla 40 Asmtd pPetd tnv €veon. OL aocBeveic éhaBav
pLa epyaocia kwdikomolnong pvAung, dnAasdn pia emovalopBavopevn Alota 20 Aé€swv 35
Aentd peta t odpwaon[20]. Ot mpodiafntikol i Stapntikol eVAALKES tapouciacav PELWUEVO
eykedoAkO pHeTaBoALkod puBud yAukdlng (CMRGIu) otic meploxeg tou eykeddAou mou iyav
KoWWE TpocPAnBel amo tnv acBévela Alzheimer os mpwipo otadio. H Topoypadia
EKTIOUTAG Tolttpoviwv (PET) og autolg Toug evnALkeg €8eLée pelwon Tou pubuol
petaBoAiopol tng yAukdlng otov omicBlo pAoLo Tou mpooaywyilou, TNV TEPLOXI) TOU
npoodnvoeldouc, Toug Bpeypatikolg dAololc, TNV Kpotadtkn EALKA Kol TOUG
npopsTwriaioug pAololg [20].

Ye pLo cdpwon PET og aoBeveig pe EOAD kat LOAD e€stdotnkav nepldepelokd eyKed oAk
petaBoAkd mpotuma [21]. Ta t pétpnon tou eykedaAikol PeTaBoAlkol puBpol yAukolng
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xopnyrénke oe acBeveic pe Alzheimer pia evbodAéBla éyxuon 2[*8F] dpBopo-2-5eofu-
YAUKOING. e évav capwtr PC-384, eAjdpOnoav KoPUATLO OAGKANPOU TOU eyKePAAOU Kal
Xpnotuomnoténkayv yla tn LETPNON Tou eYKEDAALKOU HeTaBoALlkoU puBuoU YAUKOTNG LE
Baon tn SpaoctnplotnTa TwVv Lotwy [21]. AlamiotwOnKe OTL 0 APLOTEPOC KPOTADIKOG-
BPEYUATIKOG TTAPAYOVTAG, O OTIOL0G OXETI(ETAL e TN YAWOGCLKN YVWOTIKN AELTOUPYLA,
enefepyaoia Kal Katavonon, eixe tnv uPnAdTEPN CUCXETLON HE TN 0oBapPOTNTA TNG AVOLAG
000 otnv EOAD 600 kat otnv LOAD. Méow auTthg TnG LEAETNG SLamotwOnkKe, LETA amo
ouykplon tn¢ EOAD pe tnv LOAD, 6tL 0 6g€10¢ KpoTtadLlkOG-BpeyHaTikog AoBoOg Asttoupyouv
WC¢ TTAPAYOVTEG yLa TNV OPOUGiacn CNUAVTLKA XAUNAOTEPOU peTaBoALOUOU oTOV
gykedallko Loto [21].

Z€ pLo LEAETN Ttou Tipaypatomnoinoav o Kim kot oL ouvepydteg, pia odpwon PET otoug
OUUETEXOVTEC OUVEKPLVE TA UTIOETABOALKA eyKedaALkd TpoTuTia o€ aoBeveig [22]. H
opada pe LOAD BpEBnke va €xeL teplocOTepa UTIOUETABOALKA TpoPAaTa oth Se€ld
KOoTwtePn Kpotadkn EAka, evw n EOAD napouociaoe uopeTafoALOUO OTOV PeETWTTLALO
AoPo, ota Baocikd yayyAla, otov OGAAO KAl OTLG TEPLOXEC TOU pecoBwpakiou. To idlo
MOVTEAO EKTETAUEVWY CUVOALKWY ETILITAOKWYV ToU eyKedAAoU apatnprBnke otnv atpodia
™¢ daldg ouaoiag Kot aAAQYEG OTO VEUPOXNULKO HoVTEND emiong [22]. Auto Seiyvel otL
UTTAPXEL LEYOAUTEPN HELWON OTOV LETABOALOUO TNG eyKePAALKAG YAUKOLNG 0 aoBeveig pe
EOAD og oUyKpLoN HE TOUG OpoAOYOoUG Toug e LOAD. H PeAETn auth CUVEKpPLVE eMiong Tov
MeTaBoALopo TnG YAUKOTNC yla va SLamioTwoel Qv eiXe emidpaocn otn coBapotnta TG
avolag. AlamotwOnke otL o UTtodeToBoAlopdg Tou EOAD Atav NTLOC e KALVLKI EKTLNGN TNG
avolag (CDR) 0,5, aA\a €ywve mio Stadedopévog oe uPpnAdtepa enineda CDR. Otav autd
ouyKpiBnke pe acBevelc pue kabBuotepnuévn ekdNAwon, n HetaPolikr pelwon NTav Nra
pExpL To CDR2 [22]. To Aldypappa 3 KaTadelKVUEL TLG SLapOpPEC TTOU TOPATNPOUVTOL CTOV
UTIOUETABOALOUO TNG YAUKOING 0w mapatnpnBnke amd toug Kim et al., 2005 kot Rabinovic
etal., 2010.

AUTA Ta eupuaTa apouotdlouv SladopEg mou oXeTi{ovTal Ue TO HETABOALOUO TNG
YAUKOUNG. 2 ouvBuaouo e Ta tponyoUpeva dedopéva, Ta anoteAéopata edw deiyvouv OTL
n véoog Alzheimer og EOAD eixe apXLKA EEKLVIOEL WG LA YEVLKA TILO EKTETAUEVN KLl
ToXUTEPN 0.oBvela amo otL oe LOAD. Auto anodeixbnke ota amoteAéopata mou eAndpOnoav
ord nmponyoU LEVEG LEAETEG IOV e€€Taioay TNV atpodia TNG GaLdg oUGLOC, TG VEUPOXNLKES
oAAayEc, Tn HeTaBoALkn SuoAsLToupyia Kal TG LETABOAEC TOU PeTaBoALoUoU TG YAUKOING
AOyw tn¢ petaPfolikng SuoAsttoupylag.

3. Zulnthon

Elvat yvwotd nwg vooog ANToxALUep €XEL TIOAAEG QULTLEC, Lo YEVETLKN Bdaon, TAGKa
OUAOELSOUG KOl OXNUOTIOUO SUMIMAeYUATWY TAU pwTeivwy ) utopetofoAlopd otov
eyképaho. O\a Ta mapandvw Bswpseital mwg mailouv poAo oTNV aKoua Lo acuvrnoLotn
popdr tng vooou Alzheimer, EOAD. AUt N avo.oKOTNGN CUVEKPLVE QUTEG KOL LEPLKEG GAAEG
TAPAPETPOUC WOTE Vo Tieplypadouv ot Stadopec petafl Twv EOAD kat LOAD 1 yia va
SlamotwBel av uTAPXEL TTPOYHATIKA pLeydAn Stadopd.

To aAAnAbopopdo APOE £4 amotelel €vdel€n nwg to dtopo eival o mbavo va avomtiEest
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Awdypoppa 3. 2To apATAVW SLAYPAUUA XPNOLUOTOLBnKav oTolxela amo tn HeAETN TWV
Kim kal ouvepyatwyv Kabwg Kat amno tn HeAETn Twv Rabinovici kat cuvepyatwv[5] [22]. Kat ot
600 xpnoLpomnoinoav SLapOoPETIKEG TEXVLKEG ORUAVONG yLo capwaoel PET yla va PeTprioouy
SLadopecg oto unopeTaBoALoUO TNG YAUKOING. H KALLAKWON BaclotnKe oTa MpOTUTIA
XPWUOTLOMOU QUTWV TWV ELKOVWYV, E TO OKOUPO XPWHA VO AVILITPOCWIIEVEL TO 5 KaL N
neployn tng patdg ouoiag TG TIHES wg to O.

N vooo Alzheimer. To cuykekplpuévo aAANAOHopdo €xel cuvOeBel e PeTaBoAEG TNC
Slapodpdwonc Twv mMpwteivwy AP Kal TG IPOKAAEl v cucowpaTtwBoUV Kal val ELWCOUV TO
POAO TOU OTN VEUPLKN avantuén kot anokataotacn. To €4 aAAnAopopdo €xel cuvdebel pe
METABOALKEG AAAOLWOELG OTOV EYKEPANO PECW QUENUEVWV ATTOTIPWTEIVWV XAUNANG
nukvotntag (LDL). Elval yvwotd nwg auth n avénon npokaiel abnpookAnpwon, n onoia
EMNPEALEL TN pON| TOU QLUOTOG, KAL OE QUTH TNV MEPLMTWON, AUTH Tou gykedalou. Auto to
(610 aAAnAopopdo Sev elval amoAuTa evOELKTIKO yLa TO TOTE €va ATopo Ba avantuel Ta
yviola onuadia tng vooou, aAAd eival cuvBEoTepo yla dtopa e autd To aAAnAopopdo va
avartuéouv Alzheimer.

OL SLadopéc otnv atpodia Kot TLG XNULKEC ouaieg mou epdavilovtal otoug eykedbAAoUG e
EOAD kat LOAD unootnpilouv tnv amon 4Tt To Mpwipo otadlo sival pia popdn TG vooou
Alzheimer mou ekdnAwvetal pe ypnyopotepo pubuod. Asdopévou OtL ol acBeveig pe EOAD
avtlpetwnilouv Suokolieg otnv mpoaooyn, Th YAwooa (cupneptAapfoavopévng tng adaoiag
KoL NG ampatiag), KaBwe Kal OMTLKO-XWPOTAELKEG KOl EKTEAEOTIKEC AELTOUPYILES,
SikaoAoyettal n UTOPEN TWV CNUELWV OTOV eYKEPAAO TTOU TtaPoUcLA{ouV HeyoAUTEPN
otpodia. ArtobeixOnke otL n peyallutepn nocotnta atpodiag yia tnv EOAD BpEOnke oToug
Sipepeic katwtepouc Ppeypatikolc Aopouc, Tov iakd AoBo Kal tov Pactko mpocdio
eyképaho. AuTEG oL i8Leg meploy€g £6eL€av emiong xapnAd enineda aketuhotpavodepdong
Kot GABA.

Mepikd omd ta 1o epdavr onuadia yio toug acBeveic pue kabuotepnuévn ekdnAwon sival
n e€addvion ™ LvRUng kat n aAAayn tng Stabeon g touc. To peyaAlTEPO MOCOCTO
otpodiag Kal VEUPOXNHULKWY SUCAELTOUPYLWV BP£ONKE OTOV LITIMOKOUTTO. AUTO €ival AoyLkO
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AOYW ToU KUPLOU POAOU TOU LTUTOKAUIOU 0Th pUBULON TwV cuvalobnuatwy, otnv ovakAnon
TNC LOKPOXPOVLAC UVANG KOL TN XWPLKNA TTAonynaon.

Mia amno tig vedtepeg Bewpieg eival 0tL n vooog pumopel va cuvdebel pe peiwon Tou Unvou.
MEeAETEG TTOU £YLVAV O€ TPWKTLKA UTIOOTNPL{OLV AUTH TNV WO, KaBwWG N adumvion eixe wg
QMOTEAECHA TN cUcOoWpPEUaN Tou AB doptiou. Mapouoiwg, o Utvog NREM umootnpilel tn
vAeudkn kaBapon tou AB dpoptiou[23]. Duokd omwc eival mBavo, n Tpéxouca Bewpia
nieptAapBavel uropetaBoAikny SUcAeLToupyla TTou £xeL ox£on Le VP NAG TTocooTA Aloug Kall
v kablotikn {wh. H yAukoln Bewpeital anapaitntn amno tov eykePaio wg KUPLO Ny
evépyelag. Xwpig yAukoln ta kuttapa apyilouv va meBaivouv. Otav 0pLopEVEG TTEPLOXEC TOU
eykepaiou apyxilouv va mapouatdlouv SucAeltoupyia otn pkpokukAodopia, uTtdpxeL
EMewn ™G anattoupevng yAukolng kat petaBoAtwy. Ta atopa pe LOAD epdavicay
umopeTaBoALkn duoAeltoupyia otn Sefld katwtepn Kpotadikr KOWAOTNTA, N onola
Bploketal kovtd otov utnokaumno. Ta dtopa pe EOAD napouaciacav eupUtepo PORANUA LIE
ToV UTtOUETABOALOUO. BpéBnkav Intrpata otn d€Ld KpotadLki Kol BPeyUaTLKY TtepLloxn,
otov petwriaio Aofo, tov BGAapo kat ota Baoikd yayyAla. OAeG oL MapaTtAvVW TIEPLOXEC
€xouv gudavioel TponyouEVWE atpodla Kol VEUPOXNHLKA EAQTTWHATO OTN VOOO
Alzheimer.

4. Tuunépacpa

2TOX0G AUTAC TNG AVAOKOTINONG NTAV Va armodeifel OTL N MpwLUN eKSHAWON TNG VOCGOoU
Alzheimer (EOAD), av Kal o€ pLa miLo acuvnolotn popdn, elval pLa o eKTETaUEVN aoBévela.
Ye oUyKpLoN He TNV TapaAAayn TNG, auth The kabuotepnuévng ekdnAwong(LOAD), n EOAD
eTLEEIKVUEL O EVPUTEPN OELPA ETUTAOKWY TIOU E(VOL TILO EKTETAUEVEC OE OAOKANPO TOV
eyképahro. Auth meplhappavel meplocotepec PAABeg ou odeilovtal oTnv atpodia o
0AOKANPO TOV EYKEDOAO KOl OXL LOVO OE GUYKEKPLUEVEC TIEPLOXEC. OL LETOPOALKEG
SuoAeltoupyieg kat ot petafolikég Sadopeg kateédeléav emiong euplTePN PETABOALKNA
SuoAeltoupyia. Tuvenwg, avéavovtal ol mBavotnteg Bavatou otoug aoBeveig mMOAU Lo
oUVTOMA HETA TN SLAyvwaon amnod Toug avtiotolyoug aoyovteg ue LOAD. Olol auTtol ot
aoBeveig mapouolalouv mopopoLa poPfAnpata, aAd os SladpopeTikd onueia Tou
gykepahou. Xpnotun Bewpeitat n dle€aywyn MEPLOCOTEPWY EPEUVWV OTOV TOUEX TNG
petaBoAikn g Suochettoupylog yia thv EOAD, kaBwg kat yla 6Aoug toug aoBeveig e
Alzheimer cuvoAika.

ZUYKPOUGOELS CUDEPOVTWV
Ot ouyypadeig Sev SnAwvouv GUYKPOUOELS CUUDEPOVTWV.
Avadopd tou eyypadou

Griffith, J. and Kelly-Worden, M. (2018) Early-Onset Alzheimer’s Disease and Metabolic
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ABSTRACT

Alzheimer’s disease is quickly becoming one of the most known diseases in the country due
to its devastating effects and lack of treatment options. Within this lethal disease, there is a
smaller group, those individuals that are diagnosed with early-onset Alzheimer’s disease. It is
understood that these individuals see faster effects of the disease and die considerably
sooner, but it is not understood why. This review compares the early-onset (EOAD) and late-
onset (LOAD) types to try and determine some of the most blaring differences between the
two. The genetic basis linking EOAD and LOAD has been the apolipoprotein E gene (APOE) to
indicate metabolic alteration with the €4 allele specifically. The topographical atrophy
disparities between EOAD and LOAD supported the more noticeable cognitive differences
between the two Alzheimer’s disease categories. The faster and wider spread atrophy of
EOAD patients correlates with the difficulty they experience with attention, language, visuo-
spatial, and executive functions. Finally, brain metabolism differs between both AD subtypes
as well, where EOAD indicates the wide spread damage and metabolic breakdown across
more diverse regions of the brain.

KEYWORDS
Alzheimer ’s disease, Early-Onset, Late-Onset, Glucose Metabolism
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
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than LOAD patients [5]. Early-onset AD patients also show greater impairment in attention,
language, visuo-spatial 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 (AB) plague and tau
tangles, the EOAD and LOAD patients differ still. In the EOAD patients lower cerebrospinal
fluid levels of AB plaque 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 AP burden 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

Itis 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 AB within the brain [7]. It's believed that APOE may be
an AB-binding protein that induces the conformational B-sheet change seen in AB plaque,
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.
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This 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
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Figure 1. 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].

frozen brain from the frontal cortex, superior temporal gyrus, Ammon’s horn, putamen, and
lateral cerebellar hemisphere [11] . Bird found that patients with early-onset AD showed
significantly lower choline acetyl-transferase 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
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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 GABAergic 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 B-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(1-42) and found a positive correlation between age and the CSF-B-amyloid level
[14]. When compared within the Alzheimer’s patients, the CSF-AB level 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-AB levels 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 AB1-42) and tau. It was discovered that EOAD and LOAD patients had
comparable levels for AB(1-42) 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 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, Iturria-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
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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 injury 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 Fludeoxyglucose 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, CMRGlIu,
AD patients were given an |V 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 CMRGIlu 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 same pattern of extensive overall brain complications was seen in grey matter atrophy
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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 wide-spread 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 review compared these parameters,
and a few others to outline the differences between 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
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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.

Alzheimer’s disease. This specific allele has been linked to conformational changes of the AB
proteins, and causes them to clump together and diminish its role in neural growth and
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repair. The €4 allele has been linked to metabolic alterations in the brain via increased low
density lipoproteins (LDLs). 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 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.

Some of the most trademark signs for the Late-Onset patients are their disappearing
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 AB. Likewise,
NREM sleep supported glymphatic clearance of AB [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 wide
spread problem with hypometabolism. They found issues in the right temporal-parietal
region, frontal lobe, 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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B’ MEPOX

META®PAXTIKA £X0OAIA

I. IIpooéyyion kol peBodoroyio PETAPPAONS EMGTIUOVIKAOV KELUEVOV -
MeTa@paoTiki) EVTOAT]

«Ta petappdopoto TOWKIAAOLY  OVOAOY®OS TOV EKACTOTE EMOLOKOUEVOV
OKOTI®V, 0 O& KAOE GKOTOC TOV UETOPPOCTY amoTeEAEl Kol puo HeTaPBAnTn, n omoia
AopPavel Tig Tipég mov g olvel kKabe Popd aTOC TOV TNV TPOSAUUPAVEL HEG® TNG
yAwocac» (Kevipmtg, 2000). Ot avdykeg mov ETIKPATOVV GTN CNUEPIVI] ayopd OgV
emPePoardvovy amhd TOV TOpPOmAVEO 1GYVPIGUO, Tapd evieivouv T (\Tnon
HETAQPOONG UEYAAOL OYKOL EWIKMOV, EMCTNUOVIKOV KEWEVOV TOL KAGAOOL TNG
Nowkng, latpikodv emotnUOV Kot VEOV TEXVOAOYLDV, TANPOPOPIKNG, VITOJOUDV Kot
HETOQOPDV, UNYOvOrOYioG K.0.K., €WOIKOTEPA HETA TN poydoic ovATTLEN TG
naykooponoinong. H aviuetdmion avtov tov kelpévov xpnlel ouykekpiuévng
puebodoroyiog TPooavATOMGHEVT) TNV 0poioyio: akpIP®MG AOY® TOL EEEIOIKEVTIKOV
KOl TANPOQOPIIKOD TOVG YOPOKTNPO, 1 OKPPIG UETAPOPA TOL GNUOGIOAOYIKOD
TEPLEYOUEVOL €VOC TETOOV KEWWEVOL-TtNYN KpiveTon amapaitntn. 261600, KOT TNV
epapuoyn ¢ pebodoroyiag dev mPEMEL VO TOPAAEITOVTOL O1 TAPAUETPOL TNG KOWVNG
YADGGOG TOV APOPOVV YPOUUUATIKOVS, EKPPACTIKOVS, GUVTOKTIKOVG Kot AeEIMOYIKOVG
Kavoveg e Pfaon Tig omoieg doUEITOL OTO10ONTTOTE KEIEVO, EO1KO 1 UN.

H opdon-kiedi yio v emtvyio - enitevén tov €OIKOV GKOTOV - €ivol 1
opoLoyloKY akpifeto, dSNAOON O EVIOMICUOC TOV EWOIKOV Op®V LE OKOTO TNV aKpipn
amdO00T TOV VONUAT®V 0TO TANIGIO TOV E0IKOV KEWEVOV. XPNCILOTOOVVTOL Y10
avtd TO0 OKOTO €WIKA AeSKd, eWdwd Jwdiktvokd AeEikd, Pdoelc dedopEvVOV
opoloyiag, €WKd YA®GGAPO TOL dNUOGIEDOVTOL OVA OLOGTILATO, TOPAAANAG Kot
emionua  keipeva OmmG OwTpPés, WTPKE £yypopa, Ol0YVAOCELS, EMIGTNUOVIKA
ovyypdupota, €WOwd Epya avaeopds 1 eykvkiomaideleg. Xvviotatal, TéA0G, 0 OGO
duvatdév peyaAVTEPOG TEPOPICUOS TNG GuVOVLUING, KAaOMG Kol 1 TPOGOoY| OGN
dwxeiptom veoloyiopdv, dnAadT| VEmV Opmv g dIPopa EMGTNUOVIKE TTedia Yo TNV
e&ummpétnon kavovpLOV GKOTTMOV.

Q061660, 0OTOINTOTE KEILEVO-TINYY|, EIOIKOV 1] YEVIKOD TTEPLEXOUEVOD YpetdleTon
a0 TOV €KAGTOTE UETAPPACTH TNV €MOLUNTY] TOMTICUIKY) TPOCAPUOYN, DGTE TO
pvope Tov TpoKeLTaL Vo HETad00EL var etvar Katavontd kot TOMTIGHKE 01Kelo GTO
KOWO-0TOX0 KOl Oyl omAd petaepacpévo AEEn mpog AéLn, ywpic ovvoyn 1

onpactoroyky wwodvvopio. To 1510 wyveL Yo TOVG €1801KOVE HPOVE, 1 HETAPPOOT
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TOV OMOl®V TPEMEL VO €IVl GUYKEKPYEVT) GE OO TO KEIHUEVO-GTOYO Kot Y®PIig
CUVOVOIKEG EVOALAYES.

Onwg moAd evotoyo emonpaivel o Jeremy Munday, «to Tt gival Agttovpyikd
KOTAAANAO TPEMEL VO TPOGIIOPIGTEL OO TOV HETAPPACTY, O 0TOi0g givar £101KOG 6TN
HETOQPACTIKT) Opdon Kot Tov omoiov o polog elval va Ocoiicel OTL M
SmOMTIGUIKY  peTagopd tov unvopatoc Oa mpaypoatomomBel pe KovomomTiKo
tpomo» (Munday, 2001). Tlap’6Aa avtd 0 pOAOC TOL PETAPPACTY], TEPQ OO EKEIVOV
TOL OMUIOVPYOD KOL TOL TOMTICUIKOV peTapopéa, oev pmopel vo givor 100%
avBaipetog, aAAd KaB0ONYOVLEVOS OO GUYKEKPIUEVES TOPAUETPOVS. O gl6MYNTAG TG
Oswpiog Tov okomov, Hans Vermeer, 0éter tov «otd)Y0» NG HETAPPAONG OTO
EMIKEVTPO, 0 0TOT0G LIOJEKVVEL TIG HeBdOoVE Ko T Aoyikn mov Ba axorlovOnBovv
wote va emrevyfel to embountd amotéhespa. O petaPpacTig OnAadn yperaletol va
yvopilel Tov Adyo yia Tov omoio petagpdlet, ypetdletal o LeTa@pacTiky vtoin. O
Vermeer cuveyilet vrootnpiloviag Tmg 1 VO TOL KEWEVOV-GTOYO0G TPocdlopileTat
amd TV eMKEIUEVN EVIOA, OCTE TO VEO KEIUEVO VO vl AEITOVPYIKE 1G0dVVALO
OCOV aPopd TNV TGTOTNTO OVALESO GE aVTO Kot To Keipevo-tnyn. Eva petdeppoopa,
eMOpEVMG, Bempeitan emtuyéc 6tov 0 OKOTOC KO 1 €vtoAn €pBouvv Ge amdALTH
appovio petacd Toug.

Mo v mapodoa KeWeVIKN avaALOT EMAEYONKE TO AETOVPYIKO HOVTEAO TNG
Christiane Nord, to omoio anockonei otV 616£001KT 0VGALGT TOGO TG PLGIOYVMUIOG
TOV KEWEVOV-TINYN, OGO KOl GTNV TOOTNTO TOV HETAPPACUOTOS EVOOKEWEVIKA Ko
EEMKEEVIKA, LLE AMMTEPO CKOMO TNV EMITELEN AEITOVPYIKOD ATOTEAECUOTOC MG TPOG
Ta Ov0 kelpeva. Q¢ mpdTo PriHa TG AEITOLPYIKNG TPOCEYYIONS YO TO KEIUEVO TTOV
eCetdlovpe tiBeton 0 TPOGOOPICUOS TNG HETOPPACTIKNG EVIOANG. Oa mpémer vo
oLYKPOOVV TO YVOPIGUATO TOV KEWEVOL-TNYN HE TO ETOVUNTA TOV KEWWEVOV-GTOYOG
wote va Jwmotmbel oe mowo Pabud cvykiivouv Ta OVO Keipeva, TL TPEMEL Vo
ocoumepnebel oto petdppacpa kot Tt Oxl. ZOUEOVO HE TOV O®PIoUO T®V
YOPOKTNPIOTIKOV TOV KEWWEVIKOV Agrtovpyudv mov Béter 1 Katharina Reiss,
TOPOTNPOVUE TG TO Kelpevo-mnyn emredel mAnpogoplokn Aettovpyia, KobmG o
pOAOC TOL glval M amAf HETAOOGN TANPOPOPLOV KOl TOPUTNPNCEDV EMELTA OO
peAéteg Kol mePApaTo o€ aobevelg Yo To CLUTTOWUOTE €KONA®ONG TG VOGOL
Alzheimer oce mpdpo kor mpoywpnuévo eminedo. H yildooo eivor amhn Kot
avaPOPIKY, Omwg oNAadn apudlel ota €OIKA WITPIKA KeILEVA, KATAAANAN Yo va
amodocel og amAd VPOG LE CAPNVELD TO TEPIEXOUEVO KOl TO dESOUEVA TNG EPELVOG
TOV EMOTNUOVOV oyeTkd pe to B€ua. [Toumoi Tov emotnuoviKod avtod dpbpov sivor
dvo kabnynrpieg Tov kKAadwv Nevporoyiag kot dvcsroroyiag tov Tavemopiov g
O&PopoNG kKo Mmod Ztéit avtioTtoya, HETAPEPOVTIOS GE OadIKTLOKO ApBpo otV
otooeAida scirp.org (Scientific Research — An Academic Publisher) ta svpfuoarta
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TOV EPELVAV TOLG OTOVG OEKTEC, MOV OMOTEAOLV £va. €upL QAGUO OyYAOQ®VOU
EMOTNUOVIKOD KOWOU OT®¢ yotpol, kafnyntég, €peuvntés, @OUNTEG WTPIKNG Kot
Broddyove. O ypdvog Kot 0 TOTOG TPOGANYNG TOV KEWEVOVL-TNYN AVTIGTOL(OVYV GTNV
ékooon tov, Tov Mdptio tov 2018 otig HITA. To péoo €xer miektpovikny popon
SdIKTLOKOD  APOPOL HE OVOTAPOCTATIKOVS TIVOKES, €V® TO KivnTpo eivor 1M
ovykplon OV0 oLYKEKPWEVOY otadiov ¢ voocov Alzheimer, pe ™ popen
avaoKOTNoNG oL otNPileTon KOTE HEYAAO TOGOGTO GE EVPNUATO TOPOUOLDY LEAETAOV
KOl TOpaTNPNoe®mV. ZTdY0¢ elval Vo TANPOPOPNGEL KOl VO KATOTOTIGEL EMAKPPDS TO
aprOO10 Koo Yia T LETAPOAMKES OAAAYEG OTOV EYKEPOAO TOL 0GOEVOVC, TN YEVETIKN
Baon Tov dVo eacemv kot TIC TOUVES aVOUAAES TOV TPOTEIVOV TOL oyeTilovTol e
mv andtoun M otadokn omodAieln pvnune. To kelpevo-otdyog mpoxkertor vo
onuooievdel oto eAMVIKO d1adtkTLaKO TTEPOdKO Eyképarog — Apyeia Nevporoyiag
ka1l Poyatpikng 1o omoio Ppioketron otov katdAoyo tov iatrotek on-line (Kévipo
EMnvucng Tatpung [TAnpoedpnone, Oporoyiag kor Texpnpioong). Emopévoc, to
KelPeVo-otdY0g KaAel ¢ OEKTEG EAMANVOP®VO EMGTNUOVIKO KOWO, ONA. £pevvNTég,
BloAdyovg, ywTpovsg, KaONYNTEG Kol QOUTNTEG, Kol KOTd OLVEMEW OQeihel va
HETOOMOEL  €VVO0AOYIKGL TO Tepeyopuevo pe meld AOyo, doTnpoOvIag Tov

TANPOPOPLOKO YAPOKTPO OAAL KO TOV GTOYO TOV KEWEVOL-TINYT.
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I1. Avaivon npoToTOTOL

Amapaitmto Prpo Yo T cuvéxEll TG HETOPPACTIKNG Oladikaciog eivar m
EKTEVESTEPT] AVAAVOT) TOV KEWEVOV-TINYT BETOVTOG LK TO GUYKEKPIUEVT] LEPAPYNON
TOV TOPAUETPOV TOV TPETEL Vo, ANPOOVV vITOYT, Kot TAVTA GOUPOVO LE TO LOVTELO
¢ Nord. TTio ovykekpéva: ®¢ Bépa 1oV emoTUOVIKOD KeWEVOL-tnyn tibetan M
OULYKPITIKY] OVOGKOTNGT TOL TPMILOV LE TO UETAYEVESTEPO OTASI0 EKONAMONG TNG
vocov Alzheimer, ka1 ot petafolikég dvohertovpyieg mov akorovOmg TpokaloHvTal,
Ommw¢ NoN ovvoyiletal otov TitAo. ¢ TPOG TO TEPIEXOUEVO TOL TO KEIUEVO-TNYN
démetol amd ovvoyn, Kabmg cuvavtdvtol opOpmTikég AEEELS Yo T CUVOEST T®V
TPoTacE®V Kal Tov vonuatev petatd tovg (w.y. finally, just as that, thus, it should be
noted), avtovopieg 1 emavalyels onpavtikov AéEemv KAed (.. early-onset, late-
onset). Ipoywpmdvtag, mopatnpodue 0Tt o1 wpovimobicelc pe Pdon tig omoieg Oa.
emtevyfel 0 emMKOWOVIOKOG GKOTOC, ONANON TLYOV TOMTICUIKES OLPOPES TOL
VIOYPEOVTAL O UETAPPACTNS VO TPOGOUPUOGEL GTO UETAPPUGHA, OV TOPOVGLALOVY
andkMon omd T po yAdooco ommv GAAN. H kovAtovpoa-mnyn yvopiler Tig
HETOPOAKES SVOAELTOVPYIEG OV TPOKAAOVVTIOL GTOV EYKEPOAO GTO OV0 OTAdIN
exkONlmong ¢ acbévelag ko emmAéov Ppioketon oe Béon va avayvopioet, yio
TOPAOELYHO, TNV OAANAETIOpAOT TOV TPIOV PACIKOV GAANAOUOPP®V, KATL TOV OV
elval TOMTIGHIKA AyvOGTO 6TV KOVATOVPA-GTOYO0, AOY® TG €01KNG 0pOAOYig Kol
TOL TOAD OTEVOD ONUACIOAOYIKOV TNG TEdIOV OTNV W0TPIKN EMCTNUN. X AEKTIKO
enimedo 10 AeIAOYI0 O0TO GOVOAO TOL &ivon amAd, HE E€01KN OPOAOYiDL 7OV
katarapPaver to 80% tov mepiexopévov. Ot g1d1Kol Opot Tpoépyovtarl amd Tov KAGOO
¢ latpucng ko ovykekppéva and 1 Nevporoyia kar ) Pucloloyio kol Tovg
dwkatéyel povoonuio. H ypnon g yAdooog eival ova@opiky|, 0mmg dnAadn apuolet
o€ éva  TANPOPOPLOKOL  YOPOKTNPO  Kelpevo. Xto U AEKTIKE  oTolyEln
ocvuneptlappdvovion Tpia Eyypmua dtypdppato Tov aneikovilovv v atpo@io Kot
TOV OYKO TOV €YKEPAAOL €VOC 06OeVODS KATA TNV PO EKONAMOT, KaODS Kot ToV
VROUETAPOMGUO NG YALKOLNG. Agitovpyodv emeEnynUATIKE KOl GUUTANP®OUOTIKA,
Kol Kuplog ¢ OvOmOpAGTACT] TV TEPLYPAPOV TOVL OPOPOVV TEPAUATO KO
OTOTEAEGLLOTOL EPELVAV. ZE EMMEDO TPOTAGLUKTG SOUNG, aVTN akoAovBel TNV epapyia
Ynokeipevo — Pipa — Avtikeipevo ko yopig dtaitepo Lakpookerelg TpoTdoels 1
avopoiieg 6t ovvtoaén. Téhog, 6GOV aPopd T VIEPTELOYLOKA QOVOLEVA, ONAQOT| TOL
onpeia otiEng, amavtdvtol o€ Kamolo onueio avo kaTm teleieg ONA®TIKES TOPAOEoNG
N axoiovBiog (authors:), koppota wkotd v vrotaén (frontal cortex, superior
temporal gyrus, Ammon’s horn, putamen), TopevOEGELS Y10 GLUVTOHOYPAPIEG KO
enenynoelg [Fludeoxyglucose F-18 (FDG)], madreg yuoo obhvdeon — obvOeon (early-
onset, acetyl-transferase) kot évtovn ypoa@n Kot VIOYPAUUIOT| OTIG EXKEPOUAIDEG TV

TOPAYPAP®V KOl OTIS OVOLAGIES TV dtrypapupdtov (Awdypoupa 1
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II1. Merag@paotika mpopfinpato

1. Merdopaon Tithov - KOPLO OVORATE KOl AVAQOPES GLYYPUPEDY

Y& 0modNTOTE €100G KEWEVOD, O TITAOG KOl 1 LETOPPAUCTIKY] TPOGEYYICT TOV
amotehel (nTMuo mov xpnNiel Wwitepng mPOGoYNG amd TOV EKACTOTE LETAPPOOT.
‘Evag tithog Aertovpyel cov mpodyyelog, (o GOVIOUN TEPIANYN TOL TEPLEYOUEVOL
oL eKTiBeTON GTO KLPIMG COUO TOV KEWEVOL KO TPETEL TAVTOTE VO OVTOTOKPIVETL
OTIC TOMTIGUIKEC VOPLEG TNG KOVATOVPOC-GTOYOV. LTO TapoV Keipevo o tithog «Early-
Onset Alzheimer’s Disease and Metabolic Dysfunction, a Comparative Review» ue
p Tpadtn potid petagpdletor g «Ipon exdnimon g vécov Alzheimer kot g
petofoAkng dvchertovpyiog, Hot GLYKPLTIKN ovoackommon». H katd AéEn ovm
HeTa@pacn Tov TitAov Bo Aéyape Twg elval amdppolo TOL OyYAIKOD TPOTHTOV KOl OEV
tapralel €€’0AOKANPOL OTIG EAMVIKEG YAWGGIKEG OLVONKES, 0QOL TO KOULLO
YPNOEVEL Y10 VoL SNADGEL VTIOTAEN TIG TEPLGGOTEPEG POPES. ZVVETMG, OMOPAUGIGTIKE
N TOPAAEYN TOL KOUUOTOS KOU 1) UETAPPOGCT TOV TITAOL 61O amAd KOl GUVOTTIKO
«ZVYKPITIKY AVOOKOTNON TNG TPOWNG ekdNiwong g vocov Alzheimer kot g
HETOPOAIKNG duGAEITOLPYIOG.

Oocov agopd ™V amddooT TV KHPIOV OVOUAT®OV TOL ApBpov, AL Kol TV
avVOQOP®V OO HEAETEG EWOIKAOV EMOGTNUOVOV KOl TOV GLVEPYUTOV TOLS, BempnOnke
OMGTOTEPO VO TAPAUEIVOLV GTO OlyYAIKE, O0TTwg cuvnBileton ota wtpkd Keipeva. Ta
OVOLLOTO, TOV GLYYPOPEMY TOV APOPOL Yio TOPAOELYLO TOPEUEVOY O £YOLV, ONA.
Julie Anne Griffith, Marie Kelly-Worden, 6nwg xon to. Chartier-Halin (8ev pnopovpue
va yvopiloope av mpogépetar «Toalivy M «Zoiivy KaBdg dev mpoOKeTal Yo
moyipévo ovopata 0nmc «Tpotoky 1 «Ovunépto 'Exo» mov £(ouv EXKPATGEL GTNV
TOYKOGO AOYOTEY VIO, OALL YL EOIKOVG EPEVVNTEC, VEVPOAOYOVS K.0.K. TTOV OTAMG
napatifevtar oy €pevuva). Ta «Kim and collegues» «.o.x. oamoddOnkav o710
uetappoopo og Kim xar ovvepydres, evd ol mapamounés tomov Rabinovic et al.

TOPEUEVOV MG EXOVV.

2. Meragpaon owypoppdTev

2mv mapovoa avackomnon answkoviCovtor tpio daypdupata, too 00O LE
YPOUUES KOL TO éval HE OTNAEG. XPNOWEDOLV GUUTANPOUATIKE Kol eTEENyNUATIKA
TOV TANPOPOPIOV TOV TtapatiBevior 6to dpBpo yio TG SV PACELS EKONAWGNS TOV
Alzheimer kot égovv ™ popoen ewovac. To av avtd Ba Toapapeivovy apetdppacto 1
Oy éykettal oty Kpion Tov Kdbe PETOPPACTN Kol UGIKA O GKOTOG Yo TOV 010l
npoopilovtat. Av kot dgv Bo amoTeEA0VGE 10104TEPO ATOTNUA 1] VONUOTIKO QAL VO
TopoAelPOel 1 LETAPPAOT] TOVG, TA JOYPAUUATO LETOPPACTNKAY £XOVTAS KATO VOU

OTL T0 KeiUEVO-0TOY0G amevBivetor NON oe eEedikevpévo Kowvd mov pmopel va
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«wPdoey daypaupato pe opoloyio mov NN mopatifetor 6T0 YAMGGAPL Kol GTO
HETAPPaCLO, OAAG Kol ENEWN OEV TPOKEITOL VIOl OLOYPOUUOTIKES TAPUCTAGELS TOV
TEPLEYOVV OMOKAEIGTIKA aptOpovg kot eikoves. Tlepiéyovtor povadeg pétpnong 0yKov
og KUPIK ekaTooTd (cm®) 01 0Toisg Sev emBEYOVTaL HETAPPACT OTAV TapATIOEVTAL g
10 oOUPoAd Tovg, KaBmG elvar emkvpopéveg amd d1ebvr opdda emoTnUOVOV, givol
Katayopnuéveg dniadn oto Sl katr ypnoiponoovvtat-avayvopilovtar upémg £Tot.
Ta xeporaio L kot R dimha and 11g AéEelg otov 0p1lovTio A0V OVTIGTOLOVV GE
«Lobe» ka1 «Regiony, dniadn «AoPocy kot «meployfp» avtiotorya. Ta «Control-Y»
ko «Control-O» petagpdonKoy ®¢ «UAPTLPOG ¥» Kol «UAPTLPAS Y» AVTIGTOLKO,
KaBmg mpoxeLTan Yia To dropo wov EAaPav HEPOG OTNV EPEVLVA, TO ATOTEAECLATO TMV
omoimv ektifevion ota ewovilopeva dtaypappota. OAo to TOpATAVE LETOPPAGTNKOY
HE OTNPNOT TOV GNUOGLOAOYIKOV TEPLEYOUEVODL TOV TPMTOTOTOV KO HE OTOALTN
0poAoYIKN okpifelo KaOIGTOVTOG TO UETAPPOAGUN GOPEG TPOS TO KOWO 1TNG

KOVATOVPOG-GTOYOG.

3. Opohroyia

Metapaivovtag o€ éva amd To TO CNUOVTIKE OMEiN TOV TAPOVTOS GYOAOGHO,
oUTO NG UETAPPAONG TOV EWVIKAOV Opv ToL apbpov, Bewpeiton ypnowo va
avaeepBel, Tog po amd TG HEYOADTEPES Kol GLYVOTEPES TPOKANGELS E TIG OTOlEg
Bpiokovior ovTipétmmol OA0l Ol HETAPPOCTES EOIKMOV KEWEVOV glvol avtd NG
OPOAOYIKNG  amddooNS.  Znmmuota  ToTOTNTOG Kol - amOAvTNnG  akpifetog
npoPfAnuatiCovy  TAVTOTE TOLC UETOPPOCTEG  1OTPIKMOV  KEWEVOV, KOOOS 1
«OTOAVTOTNTO» TOV ONUOCIOAOYIKOV Tediov mepropilel v mo erebBepn amddoom
TOV OpOV Kol 0ev eMTPENEL TAVTOTE GLVOVLUES. «IIépav TG apyNg TS OPOLOYIKNG
akpifelag mpémel va peiton kot 1 apyn TS OPOAOYIKNG GLVOYNG KOl GUVETELNG.
[Ipdypartt, n amwdd00M TOV TEYVIKOV Kol GAL®V dpov Tpénet Ot Lovo va gival cooT,
oAAG Kot vo dtakpivetal amd 0poAOYIKT) GLVOYN KO GUVETELD, TPAYLLO TOV GULaiveL
OTL Yt TNV amOd00T WI0G CLYKEKPILEVNG évvolg Ba mpémel vo ypnoyLonoteiton
névtote 0 1010¢ 0poc» («OdNyog petdppaong kot avabempnong», 2012). Ioap’ora
oavTé, M EUEAVICT] CLVOVOU®V Ogv OmOTEAEl OMAVIO QUIVOLEVO GTNV 10TPIKY).
[Mopaderypa amoterel n anddoon tv Opwv « TCA cycle» (khxkhog tov Kitptkov o&€og,
KOKAog tov Krebs) kot « Ammon’s horn» (képag tov Appmvos, mndkaumog) Ppickovv
CUVOVOUIKEG OOOOGELS OV  ONUIOVPYOLV EPMTNUATO CYETIKO HE TO 7Moo O
epappootel 610 Keipevo. Xy pila mepintoon, to «TCA cycle» oamoddbnke oto
KELEVO G KOKAOG TOL KITPKOU 0EE0G Emetta amd £pguva 6€ TAPIAANAL KEILEVOL e
avtiotoyn Oepatoroyio yio ™ voéco Alzheimer, 6mov kot TavTomoOmONKe 1 ¥p1IoN
avtg ™S ekdoyne. To «Ammon’s horn» ypnopomomdnke pe v anddocn KEPOG TOL

Appmvoc, aeob 610 KeEILEVO ypnoyomoleital NN 10 MAOKOUTOS MG AmrOS0CT TOV

31



6pov «hippocampusy. ZUVOVTOVTOL ETIONG TEPITTAOCELS OP®V OOV 1| ATOSOCT| TOVG
ToPOoVCLAlel AGVVERELD OTTMG Yio. Tapdderypa 1 AEEn «disease» mov petappaleTol g
aobévela, vooog KoL mabnon. 10 mopOV KeIPEVO YPNOHOTOlEiTal G vooog yotl
euninter oto «Alzheimer’s disease mov ota eAANVIKG emikpatel ®G «vOGOG TOV
Alzheimer». To ernibeto «frontal» omd v GAAN, Ppiokel moALOTA 0TOS0GT GTOVG
o6povg «frontal lobe» onA. uetwmaioc Aofoc war «frontal cingulate cortex» omA.
Tpoabiog ploiog tov mpooaywyiov. O 600 avtol Opot, Encrta amd £pevva, TEMKE dev
ovyyéovtol LETAED TOVg, KOOMS ek@PALoVY 000 JOPOPETIKA LEPT TOV EYKEPAAOL KO
0 J®PIOUOS TOovg givor gvkoAlog amd to €WKO Kowo. Emduevo (mnuor mov
enpaviletar ot petdopoon tev Opwv egivar 1 omddoon tov  «Early-Onset
Alzheimer’s Disease (EOAD)» ko1 «Late-Onset Alzheimer’s disease (LOAD)»
kaBmg eumintel og oporoykn afefardtnTa: ot dpot amodddnKav oTa EAANVIKA ©C
Tpaun exoniwon e vooov Alzheimer ko xabvotepnuévn exdniwon e vooov
Alzheimer opwc Bempeitar anapaitmto vo tomobetndei 610 petdppacua dimho amd o
avamtoyud tovg 1 aviiotoyn ayyAikn ovvrtopoypagic EOAD kar LOAD osg
napévbeon yia Adyovg «amodektotnrocy (Kepauidag, 2015) oto keipevo-otdyog.
Yvvavtator Aowmdv oy mepinyn tov dpBpov ¢ «TpOUN EKONA®GT NG VOGOV
Alzheimer (EOAD)» «xou «kobvotepnuévn ekdnimon ¢ vocov Alzheimer
(LOAD)» xou omd ekel kol VOTEPA LOVO UUE TIG GUVTOUOYPAPiEC Tovs. Meta&d dALwV
OmOVTOTOL OTO KEIPHEVO TANOMPO apKTIKOAEE®Y, 7OV 1] €YOVV ONUIOVPYNOEL VEQ
apKTIKOAEEN amd TNV EAANVIKY TOLG amOdoon Y. eykepotovatiaio vypo (ENY) M
EYOLV JITNPNCEL TO AYYAIKO apkTiKOAEED, &xouv kabiepwbel g cvopPacelc otnv
TPIKN Kol YPNOYLOTO0VVTAL O EXOVV GTO LETAPPACLO Y10 KOADTEPT GLVEVVONON
HETOEDL TOV EW0IKOV, ONMOC .. APOOPOUN TPMTEIVH TOL ouviogioods (APP),
armolirompwteivy E (APOE), eykepaiikog vevporpopixos mopayovras (BDNF), y-
auvofovropika océo. (GABA), touoypopio exmoumic molitpoviwv (PET). Amd
axpaovopa cvvovtdue 10 «AD (Alzheimer’s disease)» 10 omoio amodidetor amAd ¢
«v660g T0v Alzheimer». Agv Aeimovv ot 6pot pe evortikd 6Twe ta. «end-organ injury»
Kot «receptor-mediated» mov 0modidovial 6€ YEVIKN TTOCN OC TPAVUATIOUOS TEAMKDV
opydvewv Kol usoolafnon vmoooyéa. H vmapln oaveiwv amoterel avondomacto
Koppatt otnv emotiun g latpikng, pe emkpatéotepa oto Gpbpo ta lipoprotein,
membrane, metabolic, lipid, mitochondria, neurotrophic, protein, topographical,
triglyceride, aphasia, apraxia. Télog, n ambdoon Tov «control» oto Gpbpo dev
avTIoTOYEl 6TO EAgyyog OAAA GTO UApTVPOS, KOOMDG TPOKELTOL YIoL LEAETN KO £PELVL
o OUdOEG avVOPOT®V TPOKEWEVOD VO GLYKPLBOVV GUUTTAOUATO TNG VOGOL GTOVG
eYKeQAAOVG TovG. Avtictoyo to «control counterparts» dev PETOPPACTNKE G UéPN

eAEYYOV OANGL OC AVTIGTOLYO1 UAPTOPES.
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IV. A&oldynon TG To0TNTUS TOV PETAPPAGNOTOS

To endpevo Prjpa HETA TNV OAOKANPOGT TG HETAPPUCTIKNG dtadikaciog eivat n
aloAdynon g TOWOTNTOC TOL VEOL KEWEVOL 7oL OnMpovpyndnke, oni. av
aVTOTOKPIveETaL | Ol GLVOAIKG GTI HETOPPOCTIKN EVIOAN Kot OV €lvol «AEITOVPYIKE
emapkéc» (Munday, 2001). Metofaivovpe AOUOV GE U0 TPOCEKTIKN avAyvmon Tov
LETOQPAGLOTOG TOPAAANAL LE TO KEIWLEVO-TINYT KO GLYKPIVOLLLE TO YOPOKTNPIGTIKA
petaEy tovg yvopicpoata. H petappaoctikn evioAn mpoPAémer ) Onpocicvon tov
HETOPPAGLOTOG EAMNVIKO O1001KTVLOKO TTEPLoOKO «Eyképaiog — Apyeia Nevporoyiog
kol Poyatpikne» amegvBuvopevo coe €10KO Koo OmmG Proldyovs, €pevvNTEC,
ywtpovg, kabnyntég kot @oumtég ¢ latpwkng. Emopévog  dwtnpnOnke o
TANPOPOPLOKOS YOPOKTPOS TOL O1EOETE aVTIGTOYO TO KEIUEVO-TINYY], LE YADOGTO KO
VEOG amA0, Ywpic eMTNOLVGELS Kol LoKPOTTEPT0d0 AdY0. MeTadideTon £T61 GTOV OEKTN
N emBoun TAnpoeopia Pe ovapoptkd AGYo, dnA. Aoyikd, 0nwg apudlel o€ o omAn
TePLYpaPn O0€dOUEVOV  (OTNV TEPITTOON HOG ONMOTEAECUOTO  EPELVOS YO TNG
HETOPOAKEG  SUOAEITOVPYIEG TOL GLVOEOVTOL HE TO OTAOL EKONAMONG  TOL
Alzheimer). Atatnpeitat 1 GVVOYN TOL VTTOJEIKVOEL TO KEIUEVO-TINYN UE SLoPOPOTIKES
MeEelc OMWOC wotooo, emions, Emeito, TEAIKG K.0.K. (MOTE TO VONUOTO Vo givol
KOTOVONTA Kol VO GLVOEOVTOL [LE CAPNVELD HETAED TOVG. & onpeio TOV TPMTOTHTOV,
O6mov mapatifevtal AmoTEAEGLOTO TEWPAUATMVY YPNCILOTO0VVTOL pHoTo Onmg « the
study demonstrated, showed, supports» amodidoviar avticToyo ©C 7TaPOLOIATE,
éoeile, vmootnpile KOL CLUVAVIOVIOL OYEOOV GLVEYEIDL OTO KEIPUEVO ONADVOVTOG
arotéleocpo 1 copmépacua. Evolldooetor emmAéov 1 evepynTIKny HE TNV TOONTIKA
ouvtaén yYopic va mpokoiel KovpaoT 1 GUYYLOYN 6TO E€WIKO KOwo (.. Ocwpeita
TG, amotelel €voelln K.0.k) Xe eminedo opooying, OT®MG avarvOnke mpwtHTEPQ,
ThpOnKav optopévee TPOTOROVAIEG amOO00NG GUVOVLUIKOV Op®V 1 OPKTIKOAEE®V
wote va emrevybel moMtiopikn wodvvapio avapeca ce Keievo-mnyrn Kot Keipevo-
OTOY0 KOVOVTOG TO UETAPPOAGLO TOMTIGUIKO TPOCUPUOGUEVO GTO KOWO-GTOYO Kot
YOPIG VONUOTIKA KEVA, TOPAVONCELS 1| TAPOAEIYES. ZTO VLIEPTERAYIOKA GTOVKElN
GLYKOTOAEYOVTOL TO OOy PALLLLATO, LETOPPACLEVO KOOMG KOl 01 VIOYPOUUICELS [LE TV
évrovn ypaon (my. Awdypeppe 1). Xe yevikég YPOUUES CLUTEPAIVETOL TG TO
peTdPpaco Eel O1OTNPNOEL TN ONUOGIOAOYIKY 1GOOVVAUIO. TOV GTOV UEYOADTEPO
dvvatd Pabud emPePordvovtag TN AETOVPYIKY] TPOGEYYICT) TOV  EMYEPNONKE

LETAPPOCTIKA, LLE TNV EMITELEN CKOTOV KOl AEITOVPYIOG TOV KEWEVOV-GTOYOG.
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EIIIAOI'OX

H exmévnon g mopodocos £pyaciog TPAyHaTomominke o€ GULYKEKPUEVA
oTadwW, 1 CEPA TV omolmv EEKIVAEL e TNV OpPYIKO EMOEPIKT Kol UETEMELTA
TPOGEKTIKY OVAYVMOGT] TOL KEWWEVOV-TNYN, TOV OPIGUO TNG UETOPPOCTIKNG EVIOANG
Kol T@V oubvOnKdv vmd Kol yu TG omoieg empoOKeEto vo mpaypoatorombel M
LETAQPOGCT. XTN CLVEXEW £YVE AEMTOUEPNG KOTOYPOPN TNG EWIKNG 0POAOYING TOL
TPMTOTVTOL KOl 0KOAOVONGE 1] dNUovpyio E101KOV YAMGGOPIOV TOPUTEUTTIKOD GTNV
EKAOTOTE EVVOIOAOYIKY omdooomn amd TS PAcel dedopévav oporoyiag, oAAd Kot
ToPAOEST GUYKEWEVOD Y10 OPIGUEVOVG dVGEVPETOVG 1 dVGVONTOVG E1OTKOVG OPOLG.
‘Eneito axorovOnce n emloyn amd TOV HETAPPACTH €VOG AETOVPYIKOL HOVTEAOL
nhvew oto omoio Ba otnpybel oAdKAnpn N peTOEPOCTIKY Oladtkacia. Metd
AemTopEpn OVAALOT TOL KEWEVOL-TINYN Kol OAWV TOV TOPAUETPOV TOL TPETMEL VO
AeBovV VoYY, TPOYM®PNCH CTN ONUOVPYIN TOV UETAPPACUOTOS KATOYPAPOVTOG
TaVTOYPOVO OAEG TIC OLOKOMEC Kol T {NTNUOTO TTOL TPOEKLYOV GTNV TOPELQ.
[IpwtoPoviiec ko avalntnomn Adcewv amotelobv éva amd ta Pacikotepa Pruota
HEYPL TNV TTopABEGT TOV TEMKOV HETOPPACHOTOC, KOl TapatiBevTol AETTOpEP®S GTO
deVTEPO UEPOG TNG EPYACING.

SOUTEPACUATIKA, 1 LETAPPOCT] TOV WOTPIKOV KEWWEVOV OTOTEAEL EYXEIPNHOL OYL
amAO, OMMGONTOTE AEMTOUEPES KOl TAVIOTE MOTO TPOG TNV WIPKY oporoyia. '
aVTO TO AOYO OV apKel AMAMG 1 OTEIPA EPAPUOYN EVOG LETAPPACTIKOD HOVTIEAOV Y10
™V andooor €VOG KEWEVOL GE UKL YADGGO-0TOYO, OAAL 1| OLGLICTIKOTEPT KOl
Babbtepn GYEON TOV EKAGTOTE PHETOPPOCTY| LLE TO AVTIKEILEVO TOVL TOpEN TTOV eEETALEL.
SVVEMMG, TEPQ OO TNV OPYIKN AVAYVOGCT TOV KEWEVOL-TINYN, YPEBOTNKE TOPAAAN A
va avatpiEm o Keipevo g £101k0TEPNG Bepatikng Tov Alzheimer ®ote vo amoktow
poe capéotepn edéva e opbpwone g YA®ooog Kol Kupimg, NG EW01KNG
0poAOYIOG KOt TNG EVVOIOAOYIKNG GUVOESTG LETAED TOVE, OGTE TO LETAPPACHO VO, EXEL
oLVoYN Kol cuVAPEl ®G TPog avtd ta {ntuata. H anddoon tov e0k®dv Opmv ond
mv GAAN, mpaypatomomOnke pe 1t Ponbeln SadkTLOKOV PloE®V dEdOUEVEDV
oporoyiog 6mwg T IATE, IATPOAEZH, IATPONET, IATPOTEK-online, EAETO
K.0.K. T omoia mopatifevrol o avapopéc 6To0 YAmGoaptl. Xe avtiBeon pe dAia €ion
KEWEVOV, £0M 1 EMAVAANYILOTNTA Op®V KOl AEEEV Ogv amoTelel pPetovEKT LA, OAAGL
Baocikd YopaKTNPIOTIKO TOV EWVIKOV KEWEVOV TO OMOI0 GE GLVOLAGHUO UE TN
OMNAOTIKY YADGGO Kol TO amAd VPOG, GLVOETOVY TO KOTAAANAO KEILEVO-GTOYOS Y TO

avTicTOoLo KOWo.
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