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2 KOTTOI EVOTNTOC

AVAAUGH TWV CUPTTEPIPOPIKWY Kal VEUPORBIOAOYIKWYV
XOAPOKTNPIOTIKWY TTOU CUVOEOVTAI UE TNV MVNMUOVIKI AEIToUupyia Kal
ouvodOEUOUV TO YIPaC.

[EVIKA CUNTTEQACHATA YIA TIC VEUPORBIOAOYIKEC aAAayEC Kal
ETTIOKOTINON TWV KUPIWV BEWpPIWV Yyia TO EYKEPAAIKO yripac.

H perdBaon atrd 10 pualoAoyIKO yAPAS aTnV avola.

[Teprypa@r] KAl YEVIKA CUNTTEQIPOPIKA XAPAKTNPIOTIKA TS VOOOU
Alzheimer.

KUpia veupoRIOAOYIKA XOPAKTNPIOTIKA TNG VOOOU.
AlayvVWwOTIKA OTOIXEIa KAl AITIOAOYIKOi TTAPAYOVTEC TNG VOOOU.

MEeAAOVTIKEG KATEUBUVOEIC YIA TNV AVTIUETWTTION TWV CUVETTEIWV TOU
EYKEPAAIKOU yrjpaToc.



[ J®uotoloyikn Hriia Nontikr) E€acBévion Aoyw HAWlac

[_To duotoloyikd yripac cuvodevetal amd (buctoloyikn) e€acBévion opLoHEVWY VONTLKWY
AELTOUPYLWV CUUTIEPIAAUBOAVOUEVWV OPLOUEVWYV TUTIWV KOL TIAPOAUETPWY TNEG LVNUOVLIKAG AElToupylac.

Elvol Opwc emiong 6€60UEVO OTL APKETEC VONTIKEG-ILVNUOVIKEC AELTOUPYLEC TTAPAEVOUV OTOOEPEC.

[ Tevika, ta NALKIwHEVA ATOA TIAPOUOLAlOUV EAAEIMUATO KUPLWE O0TNV EKSNAN VKN
KOl LAALOTOL OTNV BLWLOTLKE.
Qaivetal va emnpedletal KUPLWE N LKAVOTNTO AVAKANGNG TOU TIEPLEXOUEVOU
NG BLWHUATLKAC UVAMNG, AAAA dailveTol Vo EAATTWVETOL KL N LKAVOTNTO KwOLKELONG

Kal N okpifela kwdikevong evw n dtatripnon i aAAwe o pubuoc ARBnc dtatnpeital.

Entiong, ot nAtwpEvol dev cuykpatoLV TIC olaitepec AEMTOUEPELEC TOU TTAALOLOU avadopag

oTo omoio upilotatal pd epmetpia, SnA. Exouv EAATTWHEVN KUVAN MTPOEAEUGNG.



QuaoloAoyikn Hriia Nontikn E€aobevion Aoyw HAWKLOC

Exel amodelyBel 0Tl 1000 oTA IMELPAATOlWA OCO KOl 0TOV AvOpwo T

NALKLWUEVOL ATOLO EXOUV XOPOKTNPLOTLKO EAATTWHEVN XWPELKNA UVAMN.

H xwpLKA HAbnon Kat pvipn EUMAEKEL TV LKAVOTNTA TOU opyaviopoU va

nPOooAapPAVEL Kal va cuykpatel TAnpodopia kplolun ylo Tov enttuyn

TIPOOAVOTOALOMO KOl TNV TAONYNGON OTO YWPO.

DL LaONOLOKES/ VN LOVLKEC LKAVOTNTEC TTIOU OXETL{OVTAL LLE TOV XWPO

netafaAlovral katd tn SLAPKELA TOU YAPOATOC.

Ta NALKLWUEVO ATOpO £XOUV SUCKOALQL OTNV EKMAONON XWPLKWV SOKLLOOLWV

Kol KUPLWC otnV avakAnon tng oxeTW(OUEVNC UE TNV EKHABOnon tAnpodopiac.
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NeupoBLoloyikec ANayec kata to Mpog

[] %€ 0Aa ta OnAaotikd n xwptkn pabnon / pvnun e€aobevel katd to ynpag

[ INepapatika dedopéva umodsikviouv SuckoAia OxL TOo0 oTnV EKHAOnon 660 otV AVAaKAnon.

[ H enidoon twv NAKIWUEVWY BEATLWVETAL OTAV UTIAPXEL SuvaToTNTA XPNOLUOTIOLNOoNG

eVAAAQKTIKAG (TNS XWPLKAC) OTPATNYLKAG YLOL TNV ETAUVON XWPLKOU TIpoBARHOTOC.



NeupoBLoAoyikec AANNOYVEC KATA TO Mpac

Mpoac & IMmoKaumog

NS

* XwpiKn pvApn

e JUVOTTTLKN TTAQLOTIKOTNTO

[ Ve to ynpacg s€acOevolv onUOVTLKA VONTIKEC/UVNUOVIKEC AELTOUPYLEC

ol omtoiec e€aptwvTal amo Tt Sopec tou Meoou Kpotadikou AoBou

KoLt Tou Mpopetwraiou PAolou.




NeupoBLoAoyikec AANNOYVEC KATA TO Mpac

»MopPoAoYIKEG AAAAYEC

[ Aro tnv mepiodo tn¢ mpwiprng evAALKNG daonc tne {wng To LECO BAPOC evOc puoLoAoyLkou

avBpwrilvou eykedpalou eAAatwvetal Babulaia kot otabepa:

Brain weight (kg)

04 = Males
» Females

0 1 3 5 10 20 30 40 50 &0 70 80 90
Age (vears)

[_]Aev udioTtatal anwAsla VEUPWVWV 0TI GAOLIKEC SOUEC OL OTIOLEG £XOUV GNUOVTIKO pOAO

oTLC Slepyaoieg Tng pabnong Kat PvApNG.

* Mrmopel va ultdpxeLl OPWE KaBopLoTIKA AMWAELA VEUPWVWVY 0€ UTIOPAOLOKEC TIEPLOXEC.



O tnoKaumnocg eivol wLaitepa eumtadnc KATA To YAPOLC
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NevpofBLloAoyikec AANOVEC Kata To pac

OALKOC aplOUOC VEUPWVWY OVA LITTTOKOLUTTO

DG CA3/2

B Young
B Aged - unimpaired
B Aged - impaired

Mean total neuron number (S.E.) x10°
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NeupoBLoloyikec ANayec kata to Mpog

Katad to ynpag 6ev udpiotaviol Spapatikec aAAayeC otouc Sevdpitec
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(Burke & Barnes, 2006)



[ INeupoBLoloyikéc AANayEC Katd to Mpac

[CJANayéc katd To yripag udiotavtat oToug Sevspiteg kat TIg dkavBeg Twv Kuttdpwv tou GAOLOU

Antwtepol devdpiteg Baolkol bevdpiteg

Neapo

Fnpaopuevo

(Kelly et al. 2006)

From pyramidal neurons in macaque monkey temporal association cortex
(superior temporal sulcus) that project to dorsolateral prefrontal cortex.



[ INeupoBLoloyikéc AANayEC Katd to Mpac

[ Meiwon riukvotntog SevdpLttkwy akavBwy o€ upaptdLko veupwva tou pAotol

YNPOAOUEVOU HOKAKOU.

Néo npacuévo

(Dickstein et al. 2007)




AN\ QYEC oTNV AELTOUPYLK) OUVOEGOAOYLOL EVTOC TOU LITTITOKAUTTOU UE TO YN POC.

npaopevo

(Barnes, 1994)

[ D aplOuoc twv cuvapewv PELWVETAL LE TN YAPOVON TIAPOAO TIOU 0 aPLOUOC TWV VEUPWVWV

TIOPOLEVEL LAAAOV OTOBEPOC. = AUTO TIOU XAVETAL £LvVaL Ol CUVOEDELC LETAEY TWV VEUPWVWV.



[ INeupoBLoloyikéc AANayEC Katd to Mpac

[ JOL urtodoxeic NMDA aAdlouv KOTA TO Y pog
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[ INeupoBLoloyikéc AANayEC Katd to Mpac

AM\ec petaBoléc og veupodlaBLBaoctika cuotApata

V nAch, v a2, ¥ B, ¥ 5-HT,, \ 5-HT,

e H pelwon ota veupodlafiBaoctikd cuothpota opelAeTal O LA ATTWAELO VEUPWVWV

TIOU Tt pAyoUuV ToUuC avtiotolyouc veupodLlafipaoTec.

[_Alatapoyxn oto umtopAotika “Siaxuta” veupodlafLBacTiKd cuoTrpoTa
Ba pmopovoe va eMNPeAoEL TNV eneéepyacia tng nAnpodopiac amo T GAOLKEC SOUEC

TTOU VEUPWVOVTOL OTTO TAL CUOTHUOTA QLUTAL.



[ INeupoBLoloyikéc AANayEC Katd to Mpac

[JAvEnuéva entimeda Ca?* katd tn Stapkela GpuOLOAOYLKAC CUVATTTIKNC EVEPYOTOinong oTo yhpac.
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Young Adult

Aged

(Kelly et al. 2006)



[ INeupoBLoloyikéc AANayEC Katd to Mpac

»HAeKTPpOdUGCLOAOYLKEC XANAYEC
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[ INeupoBLoloyikéc AANayEC Katd to Mpac

Kuttapikoi Mnyaviopotl PUBHLONC tng veupwVIKAC Aleyepolpotntoag pe tn Mabnon kat to Mpog
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[ INeupoBLoloyikéc AANayEC Katd to Mpac

PoAo¢ tng AHP otn Mabnon kot to Mpog

L-type Ca™ L-type Ca™ _
T CICR 1 LILR Neuro
[Ca™] (Ca™] Modulation
T AHP AHP
l Synaptic T Synaptic
Plasticity Plasticity
Learning Successful

. . (Disterhoft & Oh, 2007)
[mpairment Learning



[ INeupoBloloyikéc ANayEC Katd Tto Mpac

»HAekTPOoPUGCLOAOYLKEG AAAQYEC

' NMDAR-LTP D VDCC(voltage-dependent calcium channels)-LTP

Intracellular Extracellular
recording recordingPP

Weak stimulus Strong stimulus



[ INeupoBLoloyikéc AANayEC Katd to Mpac

[] Mewpévn kavotnta dtatipnong LTP ota ynpoopéva mepopotolwo

(a) (b)

my

----- - Baseline

------ Baseline

___ Post-LTP ___ PostLTD
induction induction

Time (ms) Time (ms)

(c) .
Awatnpnon LTP

AEPSP
/

XwPLKA puvApn

TRENDS in Neurosciences

[ H pewpévn kavotnta dtatipnong LTP oxetiletal He TNV LELWUEVN LKOVOTNTA YL XWPLKI MVAMN



* YUYKALVOV CUUTTEPACO TWV TIELPOLUOTLKWY LEAETWV:

ol aANayEC TTou oXeTilovTal PE TO yNPaC elval EVIEAWC ETILAEKTLKEC.
e OLTIEPLOOOTEPEC CUUTIEPLDOPLKEC EKTITWOELC LE TO YN poc dalvetal
va odeilovtal o€ LOLKEC YL KATIOLEC EYKEDAALKEC TIEPLOXEC OAAAYEC
otnv popdoAoyia tTwv devdplLtwy, TNV KUTTAPLK cuvdeopoloyia,
TNV pLBHILON Tou Ca?t, TNV yovidLakn €kppacn Kot AAAOUC TTOPAYOVTEC

nov ennpealouv TNV MAACTIKOTNTA Kol TEALKA TNV SUVAULKN TWV

VEUPWVLKWV OLKTUWV TIOU UTTOKELVTOL TWV VONTLKWV AELTOUPYLWV.




MBavn veupoPloloykn nopeia oTNV OVATITUEN VOI’]TLKr']C EKTITWONC LLE TO YNPOLC
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NevupoBroloyikec AANayeC katd to Mpac: H utdBeon tou Ca?t

The nature of altered Ca?* homeostasis is cell specific and may represent a deficit or a
compensatory mechanism, producing complex patterns of impaired cellular function.
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FIGURE 1| Ca®* homeostasis in the neuron. Model depicting various Ca*
sources, sequestrating, buffering mechanisms, and Ca** signaling events in a
healthy neuron. Indicated are the voltage-dependent Ca* channels (VDCC), N-
methyl-o-aspartate receptor INVDAR), and G protein-coupled receptor (GPCR)
involved in Ca* (red balls) influx into the cytosol (blue dashed armows). The
release of Ca* into the cytoplasm also occurs from the intracellular Ca* stores
(ICS5) through inositol (1,4,5)Mtrisphosphate receptor (/P,R) and ryanodine
receptors (RyR). Organelles, including the endoplasmic reticulum (ER),

mitochondria, and lysosomes act as a Ca® buffering system, releasing and
sequestering Ca*. Further, the model depicts Ca* buffering and extrusion
pathways (red dashed amrows), involving Na*/Ca® exchanger (NCX) and plasma
membrane Ca* ATPase (PMCA), sarcoplasmic reticulum Ca®* ATPases (SERCA),
nicotinic acid adenine dinucleotide phosphate (INAADP), various Ca** binding
proteins (CBP). Mitochondrial permeability transition pore (mPTP) and
mitochondrial Na+/Ca? exchanger (mNCX) and secretory pathway Ca*-ATPases
(SPCA) contribute to Ca* regulation. Kumar, 2009




“H ocuvauoBnuatikn vonuoouvn oto {eviBb tng, peta ta 60”

Ot NALKLWHUEVOL CNUELWVOUV KAAUTEPOL TTOOOOTA OE OXECN UE
TOUC VEOTEPOUG, 0TO Va BAEMOUV TN BeTLKN TTAEUPA TWV
TIPAYUATWY, OLKOMOL KOl TWV APVNTLKWY KOTOLOTACEWYV, EVW 000
VEPVAVE, AVATTTUCOOUV HEYAAUTEPN LKOWVOTNTA VO

evdladEpovral yla Toug yupw TOouC.

Shiota MN, Levenson RW. Psychol Aging. 2009



AvTLOTOOULOTIKOL VEUPOBLOAOYLKOL UNXAVLIOULOL KATA TO YNPOLC

HALKLWUEVA ATOUO LE CUYKPLTLKA UPNAEC UVNUOVIKES ETILOOOELG, SNA. TIAPOOLEC LE QUTEC VEWV
EVAALKWV ATOUWV, UTtopoUlV o€ KAmoLlo Babuo va avaoteidAouv tnv pelwon
HEOW OVTLOTOOULOTIKWY HNXAVIOHWYV evepyoroinong dAolikol Lotou

(o omolog evepyormoleitol Alyotepo o€ NAKIWUEVA ATOUO UE LELWMEVEC UVNOVLIKEC ETILOOOELC).

Young Old-Low Old-High




H pelwon tou UMVou ota NALKIWUEVO ATOO OE CUVOLOOUO UE OVOTOMLKES & BLOXNULKEC

aAayeg Ba pmopouvoav va odnyrnoouv og eAAELUpATLKN Slepyacio mayiwong.
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ATTO TNV AMLA VONTLKN EKTTTWON OTNV AVOLa.




AVOLEC

* To pucLoloyLko yripog cuvodeUetal amd ATLA vonTtkn/uvnovikn e€acO€vion n omnola

elvai Suvatov va eniBpaduvOel n kat va avaotpadet.

* Q0TOO0O TO YN pPAC Utopel va cuvodeveTal amo TaOOAOYLKEG KATAOTACEL, OPLOUEVEC OO

TLC OTtOLEC pTtopEL va ouvdLlalovTal e VONTLKA EKMTTWON HE TILO EUPAVEC XOAPOKTNPLOTIKO

TNV HVNUOVKN SuoAettoupyia.

e OL TIEPUTTWOELG VONTIKAG/UVNHOVIKAC e€acBEvionc Aoyw raboloylag KATatdooovTal OTLG
AVOLEC aTtO TLC OTtOLEC pLal LOLaLTEPA XOPAKTNPLOTIKA Teplmtwon gival n vooog tou Alzheimer.

* H vonTkA/VNUOVLKH EKTTTWON TIOU OUVOSEVEL TNV Avola £XEL ATOTOMN Evapeén, TPOOSEUTIKNA
Ko apyn €€EALEN, akoAouBel Tnv mopeia tng umokeipevng maBodpucloloylag Kot lval YeEVIKA

KN avaotpEPLUn.

* H pvnuovikn SuocAettoupyla amoTteAel TNV MPWLHOTEPN KAl TILO €OV VONTLKH EKITTWON OTNV AVOLA.
* H Statapayn tTng LVNHUOVLKNAG AEttoupyiog e€aptatal amo 1o otddlo Tng maboloylkng Katdotaon

KOl TLG EUTTIAEKOUEVEC EYKEDOALKEG OOUEG.



[MoocooTtA Avoloc OTOV YNPAoKovIa MTANBuouo

57,83%

9,64%

I 65-74
B /5-79
[1380-84
I 55-93



Nococ Alzheimer
AYYELOKEC AVOLEC
Avola pe cwpatio Lewy

Avoia tn¢ vooou Parkinson

Metwnokpotadikn avola




Noooc tou Alzheimer

Elva n ouxvotepn popdn avoracg otov ynpackovta mAnBuopo.

Yuvodelel To 80-90% Twv AVOIKWV ATOMWV AVW TWV 65 €TwWV.

48,76%

43,88%
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Kurz A. Eur J Neurol 1998; 5(Suppl 4): S1-8
Wimo A et al. Int J Geriatr Psychiatry 1997; 12: 841-56



ErtumoAacpoc tng Nooou Alzheimer

15-
> 70 £TN

10-

H(XYKOGMI(X Tsolaki et al., 1999



ErtumoAaopoc tng Nooou Alzheimer

TTooooTa yuvaikwy kai avopwyv nwov Oa avantofouv Avoia (1)
n Nooo Alzheimer (2) oto unoAoimo Tng {wng Toug av onuepa
givar 55 etwv, Framingham Heart Study

1/6 Twv yuvaikov kai 1/10 Tov avdpnv 6a avanTtuouv NA

(1) ¢))

Source: Beiser, A; Seshadri, S; Au, R; and Wolf, PA. Departments of Neurology and Biostatistics, Boston
University Schools of Medicine and Public Health, Unpublished Data from the Framingham Heart Study,
2008.



Juunepldopika Xapaktnplotika tnc Nooou Alzheimer

ApXLKQ cupmtwpata: Melwon LVNIOVIKAC LKovOTNTAC — ATTWAELO UVANG
ATIOTIPOCAVATOALOMOC OE XWPO KAl XPOVO
AUGCKOALOL CUYKEVTPWONC, UTTOAOYLOUWV

Mepikol aoBeveic unopel va yivovtat PpuywTtikol

[ 12uvnBbwc¢ to mpwto onuadt tng vooou sival n e€acOévion tng mpododaTNG LVANG KL TNG
NPOCOYXNG N omoia akoAouBeital amo BAABN ot YAWOOLKES SEELOTNTEC, OTOV OTITLKO-XWPLKO
TIPOCAVATOALOHO, SUCKOALQ CUYKEVTPWONG KoL TTPOCOXNC, UTTOAOYLOUWY, adnpnUEVNG

okeP NG Kal TEAOC SUCKOALXL OTNV KPLTLKA LKavOTNTA.



AlayvwoTika otolxeia otnv Noco Alzheimer

[ Npwtoc o yeppavoc veupouyiatpoc Alois Alzheimer to 1907 Samiotwos oto

LLKPOOKOTILO TO. LOTOTIAOOAOYLKA XOPOKTNPLOTLKAL.

e JTa apyxLka otadia n KAk dtayvwon mbavng urtapéng NA eivat emituxng kata > 80%
Katd tnv mpoodo tng vooou n akpifela dtayvwonc eivat > 90%.
Emti Tou mapovtog, n entBeBaiwon tng Stayvwong mpoyUOTOTOLETAL LLE LKPOOKOTILKN

g&etaon tou eykedpaAilkou Lotol mou AapBavetal katd tnv avtoyia.

[_]H voooc tou Alzheimer, omwc kat GAAeC veupoekdUALOTIKEC aoBEveleg, paiveTal OTL

ouVLOTA BLoAOYLKO dalvopeVo SLaKPLTO aro To PALVOUEVO TOU PUCLOAOYLKOU YripaToC Kol

OXL MLAL ETILTOXUVOEVN KoL TtalBoAoyLkn ekdoxn Tou.



AlayvwoTtika otolxeio otnv Noco Alzheimer

e MaBoAoyoavatoulka Evpnupata

[ IMaxkpookorikéc ANOLWOELC

o AntwAela eykedaALkoU LOTOU — 2Zuppikvwon eAlkwV — AleUpuvon KOWALWV

o ALOYUTN QATWAELO VEUPWVWV.




Alayvwotika otolxeia otnv Noco Alzheimer

[_IMwpookortikeg lotornaBoAoyilkéc ANAOLWOELG

* MEPOVTIKEG MAAKEG: AVWUAAQ CUCOWHATWHATA EKPUALCUEVWY VEUPAEOVWVY Kal SevEPLTWV
(VEUPOTUANUATIKEG (VEC) TTOU TTEPLBAAOUV EVOV KEVTPLKO TTUPNVA OMOBECEWV LA AVWHAANG TPpWTEIVNG,
Tou B-apuvAosldouc (BAP).

* Neupoividiaka ToAUTa 1) Sepatia i cupmeypata: Evookuttapleg HAlEC omo oVWHUAAQ CUCOWLOTW LT

“uL”n

KUTTOPOOKEAETIKWV WVLSLWV TTOU TIEPLEXOUV LA UTIEPP WO HOPUALWUEVN TTPWTETVN, TNV “T”.

(A)  Neurofibrillary tangle

Amyloid plague



[ Xapaktnplotika otoxeia otnv Noco Alzheimer

fibrillary tangle

AD and the
Brain

Neurofibrillary
Tangles



XapaKtnploTika otolxeia otnv Nooo Alzheimer

e H ekteTOpEVN AMWAELA VEUPWVWV dalveTal va ivol amoTEAECUO TNC CUCOWPEUONC MAaKWV (AB) Kat ToAuTtiwv

(1) kaBwg KkaL TNG avantuéng AAAWVY TTABOAOYLKWY KATOOTACEWV.
TG anwAEgLag VEVUPWVWV TIPONYELTAL ANMWAELO GUVOTTTIKWVY ETtatdwv.

o Y& OAeG TIG HopdEG NA oL YEPOVTIKEG TTAAKEG KOLL TOL TOAUTILOL AVATITUOOOVTAL KUPLWE O EYKEDAALKEC TIEPLOXEG

Ol OTTOLEC ElvVaL CNUAVTIKEG OTLG UVNOVLIKEG KoL AGAAEC VONTLKEG AELTOUPYLEG OTWG Elval O LMIOKAUTTOG Kal 0 ¢pAoLAG..

Medial view Lateral view

Brain Crass-Sactions

Widespread projactions from association
neocortex converge on the hippocampal region
The oustpast of the hippocampus is uldmataly
directed back to these same neocortical areas.
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Xapaktnplotika otoxeia otnv Nooo Alzheimer

[]O utnokapumoc ival WSlaitepa suntabng otn vooo Alzheimer.

» To ocUpMTWHA TNG £€00OEVLIONG TNC BLWUATLKAC LVAKNG OTA OPXLKA oTddLa TG vooou armodidetal
oTNV Kataotpodr Twv apolBaiwv cuvEEGEWY TOU LTIOKATTIOU HE TOV EVOOPLVIKO PAOLO

(Slatitpaivovoa 060c¢ & CA1/unoBepna).

e To 1O CUVETEC eVpna oToug aoBeveig pe NA eival n mapouaoia peyadAou aplOpol veupoividlakwv

ToAuTtiwv otig otifadec Il & IV tou evdopivikou pAoLov mou cUOoXETIZETAL LE KATAOTPODI) TWV VEUPWVWV.

(C) Hippocampus in coronal section

Olptie tract

Tal of
the caudate
s nucleus
Hippocampal ~_ } ) I_I_l"'f‘m":'rhm'rh
ﬁsg_,_l:m = e of the lateral
ventricle
Hippocampus
Inferior portion -2
of the temporal
lobe

JkAnpuvon aptnplag  ATpodLKOC LTUTOKAUTOG



[ ]To B-apuAosldég mapayetal amo Eva mPodpopo HOPLo TNV «Podpopn MPWTEIvN apuloeldouc» (APP).

[ ]®aivetal 0tL o€ LYLEIG VEUPWVEC ATIO TO MIPOSPOO HOPLO ATIEAEUOEPWVETOL OYETLKA LLKPI) TTOCOTNTA TNG
ertikivéuvng BAP. Ztnv vooo Alzheimer opwg ameleuBepwvovtal peydia mood tng BAP ta onola e kamolo
TPOTO 06NYOUV OTOV OXNUATIONO TWV TTAAKWV. ZUVaKOAouBa oxnuatifovtal To TOAUTILO TTIOU TIEPLEXOUV TNV
«T» KoL GOLVOUEVIKA N CUCCWPELON QUTH TWV TOELKWV UALKwV odnyel og BAAPN T cuvaeLg kal otov

Bavato Ta VEUPLKA KUTTAPA.

’Q_
APP
Molecule

Beta-Amyloid
Plague




[ H mpodpopn mpwteivn yia tTn cuvBeon tou B-apuAoeldoug, N «tPOSPOUN MPWTEIVN AUUAOELSOUCH
(APP) n omola Bpioketal Kavovika otov eykedaAo Kal oe AL Opyava, TApAYEL EMiong Eva
TIPWTELVLKO Bpavopo tou evepyomolel Tnv Stepyacia tou kKAadEpatoc (I Paidiopatoc), akalpa Kota

TNV epiodo TN mpoxwpnpevng nAtkiag. Etol, n Stepyaocia tou kKAadepatog odnyel oe BAvato toug

VEUPWVEC OL oTtoloL £xouv otepnBel TIc cuVEEDELC TOUC.




2UCOWPEUON UTLEPPWODOPUALWHEVNC «T» EVTOC AOLKTWV SEVOPLTIKWV aKAVOWV

OTIOU KATAOTPEPOUV TNV oUVATTTIKH AslToupyia peéow BAABNG otnv dlakivnon i tnv aykupoPoAion Twv urtodoxswv Glu

4
2 UVOTTTLKEC OVWLOALEC

¢

Nontikad eAAelppoTa OXETIOUEVO LE CUCCWPEUCT «T»

Hoover et. al., Dec 22, 2010



Attioloyia tng Nooou Alzheimer

e Melwon emuédwv AketuAoyoAivng, Zwpatootativng, Movoapvwy Ko
AoutoapikoU. Motevetal ot BAAPBN AUTWV TWV VEUPWVIKWY CUCTNUATWY, To
omola eUnAEKovTAL OTLG SLadLkaoiec mpoooxnC, LvAUNG, LABNOoNG KoL AVWTEPWV

YVWOLOKWY LKOVOTATWVY MPOKAAEL TOL KAWVLKA GUUTTTWHOTA TG VOCOU.



L 2Uotnua AketuAoxoAivng (Ach)

AKETYAOXOAINH

Wakida

Cingulate
bundle

Nuprvac
dlappdypatog

Baowdg muprivag

epUPOUEOEYKEPAMKOKAMTITIKG YOAVEPYIKO
OUPMAEYHO

* Ekypriyopon
e Aléyepon

* [lpocoxNn

* Mvnun

Atttoloyia tne Nooou Alzheimer: H urtoBeon tnc AKeETUAOXOALVNC

Na*/choline

tl’:[e;:.;i_‘::lptic transporter
Acetyl Caﬁ ’ Cheline
Cofp==5=C=—CHN¢ HO =—CH=~CH N_{CHJ]
M -
ﬁﬂet}"lcho]_‘l_‘ne transferase Al::?]:.u ar
& transpaorter
]| :
CH, = =—=Cr==H =—CH = N=—{CH,},
Acetyl 1‘?119'11"5 CH,=—CO0 + HO—CH—CH,—N—(CHJ),
Postsynaptic Acetylcholine E
cell receptors

Deterioration of cholinergic pathways - the septal complex
and the nucleus basalis of Meynert (NBM) provide
cholinergic input to the hippocampus.

These pathways seem to be involved in Alzheimer’s
disease.



Atttoloyia tng Nooou Alzheimer: H urtoBeon tnc AkeTuAoXoAivng

e Jtnv vooo tou Alzheimer udlotatal eniong cofapr BAABN Tou XOAWVEPYLKOU CUOTAMATOC TNG BACLKNC Loipag Tou
npocBlov eykedalou mou PoBAAAEL oTov HAOLO Kal ToV mokaprmno (Baoikoc mupnvag Meynert).

* Qewpeital £€ToL OTL Ta eEAAeippata TnG XoAwvepylkng dtaBifaong nailouvv coBapo poAo ota VoNTIKA CUTTTWHOTO

NS véoou. AB, 14
c + u‘ / - ‘ rc o~
sy -y - \
. “Eﬁ- PSS
«"‘i‘*‘-ﬁ i B o MO S
14 I I 14 ! I ;i\{.{:’.‘_- =4 h
To apuloeldeg B entidlo SeopeVETAL ETUAEKTIKA KOL LOXUPQA OE VIKOTIVLKOUG 2 : "
& . »
QUTOUTIOSOXELG XOALVEPYLIKWY VEUPWVWV. >
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e Evioyuon Tt oAwepyikne StaBiBaoc EATLWVEL KATTOLA IO TOL VONTLKAL . . .
xvon mex PYLKNG BB an n Immunohistochemical detection of

a7 nicotinic ACh Receptor
(a7nAChR) in neuritic plaques of AD

H xoAwvepykn aywyn dev ennpedlel ouTe emBpadUVEL TNV UTTOKEIEVN hippocampus.

CUMMTWHATA TV apxkwv otadiwv tng NA oe kamoloug acBeveig.

naBoyéveon.

* H ouvnOng pappakeutiky aywyn nepthappfavel avaoctoleic tng AchE



Attioloyia tng Nooou Alzheimer

* Mepimou 5% Twv VOooUVIWV €XOUV UL KANPOVOULKA Hopdn TNG acBévelag, kal mapouaotalouy

Taxeia €vapén otn vooo.

* Map’0Ao mou ol MePLocOTEPEC TEPLTTWOELS TNG NA €lval omopadIKEC O Eval TIEPLOPLOLEVO
TTOC0O0TO TwV aoBevwy (<1%) vploTatal EMKPATWY UTOCWHOTIKOG KANPOVOULKOC TTapAyovTac.
JUYKEKPLUEVD, €xouv TautomolnBet tpia yovidia (APP, PSEN1 kot PSEN2) ta omoia mpokaAouv
vooo Alzheimer mpwiung Evapénc n omoia PooBAAAEL ATOMO KATW TwV 65 €TwWV.

* Map’oAo mou daivetal mBOavov va euBuvovtal apkeTd yovidla ywa tnv ekdnAwon tng 1o
KOWNAC HopPNAC TNC VOoOoU Tou €xeL oPun €vapén, Hovov €va yovidlo (ApoE) €xel péExpL Twpa

amodexOel otL mpokaAel tnv popdn avtn.



Attioloyia tng Nooou Alzheimer

MocooTA TEPUTTWOEWV TNE VOoou Alzheimer pe eUmTAOKN) OCUYKEKPLUEVNG YEVETIKNG avwHaALaC

Early-onset AD (1 60 - 65 years)

causitive genes: | Chromosome 14, PS1 gene
Chromosome 1, PS2 gene
Late onset AD (} 60 - 65 years)
Chromosome 19, APOE gene
3 alleles: APOEZ, 3, 4
APOE4 increases susceptibility to AD

Dominant [Chromosome 21, APP gene

APOE/19= 40%

. APP/21 = <1%

PS1/14 =7%

' PS2/1=3%

Other

Academic Press items and denved items
copyright © 1999 by Academic Press



Attioloyia tng Nooou Alzheimer

e MNaBoAOYIKEC KATAOTACELS OTIWE 0 SLafnTng TuTou 2 Kot 0 TPOoTo¢ (wn¢ (dtatpodn, KATvioua)
Ttou 06NyoUV o€ aAyYYELOKEG TTABNOELG AOYW O pTNPLAKIG UTIEPTOONG KOL UTIEPXOANOTEPOALULOG,

HUrtopoUVv va cupBaiAouv otnv avénon tou kvduvou eudaviong tng vooou.

e XapunAoO popdwTtiko emninedo, EANeLPN voNTKAC SpaoTNPLOTNTOC KOl CWHOTLKAC AOKNONG

ouoxetilovtal pe avénpevn mBavotnta epudaviong tng vooou.



AlayvwoTika otolxeia otnv Noco Alzheimer

m Neurodegenerative diseases such as Alzheimer’s and Parkinson’s often damage the sense of
smell first, because there is more neurological machinery devoted to the other senses. A new
“sniff test” could provide an early warning for these diseases. People with a normal sense of
smell unconsciously stop sniffing as soon as their brain detects an odor, but those with
olfactory damage take the same large sniff regardless of whether an odor is present.

By measuring the amount of air taken in during sniffs, the new test can reveal a damaged

sense of smell before it is otherwise noticeable.



[ Tuykputikn e€€toon ouvdlaotikwy BLBALOONKWY cUVOETWY poplwv

EVOVTL SELYUATWY 0pOoU aTto AOYOVTA KOl UYL ATOMAL.

Identification of Candidate IgG Biomarkers for
Alzheimer’s Disease via Combinatorial Library

Screening. Reddy et al., January 7, 2011.
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[ TMpwiun aviyxveuon vonTka UYELWV ATOUWV UE Kivouvo yla Alzheimer pe Baon tnv pETpnon

(xapnAwv) emumedwv AB1-42 oto ENY (mapakevinon) kot tng eykedaAikn g atpodiag (MRI).

Increased brain atrophy rates in cognitively normal older adults with low cerebrospinal fluid AB1-42.
Scott et. al. Dec 2010, Ann Neurol. 68.



Mpoyvwon otn vooo Alzheimer

[] M€ooc xpovoc smBiwonc: 8-10, £wg 15 xpovia.

TpE€xouaoa avilpeTwrion tTng vooou tou Alzheimer

e AOYW TWV HOVILWV aAAaYWV OTOV EYKEPAAO KAl TO AVEDLKTO TN AVTLOTPOPAC TwV aAAaywV
aUTWV N €peuva MPooPAEneL oe peAlovtikr) Suvatotnta tpoAnync.
e O TpEXWV OTOXOG Elval

1) O LETPLACHOC OPLOUEVWY OUUMTWHATWY OTIWCE Elval N avnouxia, To ayxog, n anpoPAemntn
ocuumnepldopa, oL SLaTtapaxEC Tou UTvou, N KataBAwpn mou BeATIWVOUV TA YVWOLAKA
cuUTTTWHOTA 08 AoOevelg pe eAadpd Ewe PETPLA BapuTnTa TS VOOOU.

2) H 600 1o duvatov peyalutepn kabBuotépnon T Evapéncg tnG vOoOU WOTE va PelwBouv ol

OUVETELEC OESOUEVOU TOU OTL N VOOOC aUTH TIPOCSPBAAAEL O TIPOXWPNHEVN NALKIA.

e Tpéxouoa GAPHOKEUTLKH AVTILUETWTILON: AvaoTOAEic AchE & pepavtivn.

 Ta oloTpoyova evdéxetal va emPpadivouv tnv eEEAEN tne vooou (V emumédwy tng B-apuiogtdouc).



Enhanced neuronal plasticity and elevated endogenous sAPPa levels in mice over-expressing MMP9. A. Fragkouli, C. Papatheodoropoulos,

S. Georgopoulos, A. Stamatakis, F. Stylianopoulou, E.C. Tsilibary, A.K. Tzinia. (2012) Journal of Neurochemistry.
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e Regular social interaction, exercise, and a healthful diet, as well as cardiovascular exercise, can
increase neurogenesis, neuron communication, and hippocampus-related learning, and can
decrease levels of amyloid beta deposits. In addition, exercise has been shown to help

increase production of proteins and blood vessels that support the growth and survival of cells.

* Brain plasticity exercises may one day help AD patients. These include demanding sensory,
cognitive, and motor activities that reengage and strengthen the brain systems involved

in learning. Such brain plasticity training has helped normal aging adults improve memory.

e Many drug trials also are underway that target the early development of amyloid beta, tau,
ApoE4, and brain inflammation to prevent or reverse their negative effects on brain plasticity

and cell loss, and ultimately on learning and memory.



AVTILETWTILON VONTIKNC €€a0BE€vionc KOTA TO yNPoC

Cellular

Metabolic Long-term
Machinery Exercise

FIGURE 3 | Exercise has potential as a powerful intervention in brain of exercise extend to aging, then exercise could be used as a mulii-level
aging because it can enhance cellular metabolic capacity, while strategy for maintaining or reversing the age-related reductions in
simultaneously enhancing cardiovascular support at the level of cardiovascular support, cellular metabolic capacity, and possibly

the organism and individual brain region. If these beneficial effects capillary density.

Anderson, 2010



Tpéxovoa avrtipetwriton tng Nooou Alzheimer

Common mechanisms leading to AD and PD

Iron (Fe) | ™= ¢
Oxidative damage to DNA, lipid, protein

Mitochondrial damage «—>

! 1

Neurodegenerative diseases
Exercise AD, PD

Selective neuronal death

? Neuroregeneration :
? Neurogenesis

Movement disorders

Ang, 2010




MAaotkotnta eykedaAouv: Neupoyeveon
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MAaotikotnta eykedaAouv: Neupoyeveon

PUOULON HEOW TNC AOKNONG TOU KUTTAPLKOU TTOAAQTMAQCLACHOU & TNC VEUPOYEVECNC OTOV UITOKALLTTO

Controls

Runners

TRENDS in Neurosciences
Lazarov et al., 2010



MAaotikotnta eykedaAouv: Neupoyeveon

High output
(Immediate response,
Memory storage)

Low output
(Memory impairment)

High input
(Sensory
information)

CA2

%% ~ —_(Sensory
v g<{ﬂ v deprivation)
G
L4984
g4
4334
nscs €D FGF: nses @ @ .
Dentate iy
gyrus )
Enriched o

: . Impoverished ' Fi - ™ Glutton
neurogenic Wl Dietary moderation neurogenic W i I L
niche o 2: T84 Reduced ROS i ].}_ nicha Elevated oxidative stress sedentary lifestyle
f "4 e o : impaired energy metabolism lack of enriched environment
" . - enriched environment

TRENLIS oas

Exercise, dietary energy restriction and enrichment are considered to increase the activation of excitatory input to dendrites
of granule neurons (green neurons) in the dentate gyrus. This synaptic activity induces the expression of neurotrophic
factors such as brain-derived neurotrophic factor (BDNF) and fibroblast growth factor 2 (FGF-2), which have multiple actions
on neural stem cells (NSCs) and differentiated neurons that enhance hippocampal functional capability.

FGF-2 enhances NSC proliferation.

BDNF signaling increases the strength of potentiated synapses and also acts on NSCs to promote their survival and
differentiation. By increasing neuronal network activity, healthy lifestyles can reduce levels of reactive oxygen species (ROS),
hence reducing oxidative stress, and bolstering energy metabolism in hippocampal neurons and NSCs, thereby

counteracting the aging process.
Lazarov et al., 2010



[_[Tpéxouvoa avtipetwrion tou vontikol yrnpatoc & tne vooou Alzheimer

* Why and how physical activity promotes experience-induced brain plasticity.
Gerd Kempermann et al., Dec 2010, Frontiers in Neuroscience.

|:| Standard housing Addlitive effact of exercise - 1200 S
[ f ey r ==
. 10d standard housing, 5w enrichment plus enrichment S o
B 10d running, 5w standard housi 1000 5
running, 5w standard housing Proneurogenic efiect of i c
B 10d running, 5w enrichment axercise 5 waeks before -
800 &
Survival-promoting i o
effact of enrichment 2
— 600 @
— 400 ©
Days | E
1 2 3 4 5 6 78 9 1041 .. . 45 E
Phase 1 (10d) Phase 2 (35d) I
0

FIGURE 1 | The schematic summarizes the experimental design and the key finding of our study on the additive
effects of exercise and environmental enrichment on adult neurogenesis (Fabel et al., 2009}

[_lEnvironmental enrichment, as well as learning, predominantly promotes survival of immature neurons, that is

the progeny of the proliferating precursor cells.

[ ]Locomotion appears to stimulate the precursor cells, from which adult neurogenesis originates.

[ IThese effects are additive: boosting the potential for adult neurogenesis by physical activity increases the

recruitment of cells following cognitive stimulation in an enriched environment .



[ITpéxovoa avtipetwrion tou vontikoL yripatog & tng vooou Alzheimer

[] Emaywyn mAaotikotntac eykepaiou - NeupoyEveon

Physical activity might thus be much more
than a generally healthy garnish to leading “an
active life” but an evolutionarily fundamental
aspect of “activity,” which is needed to provide
the brain and its systems of plastic adaptation
with the appropriate regulatory input and

feedback.
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Xpnuatodotnon

To opov ekmaldeUTLKO UALKO €XeL avarmtuxBel oto mAaiolo tou
eKTaLdeUTIKOU €pyou Tou dtdbdokovta.

To £pyo «Avolkta Akadnpaika Madipata oto MNaveniotipio Natpwvy

EXEL XpNUaTOodOTACEL PLOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

To £pyo vAomoleital oto rAaiolo Tou Emxelpnotakol Mpoypappatod
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital oo tnv

Evpwnaikni Evwon (Evpwraiko Kowvwviko Tapeio) kot oo e0vikoug
TTOPOUC.

EMIXEIPHZIAKO TMPOIPAMMA
EKTMAIAEYZH KAI AlA BIOY MAGHZH 3 EZ nA
07 TNV UO g YVWor

EE=] < Jopivpoppa ya o avinun

YNOYPFEIO NAIAEIAL KAl BPHEKEYMATQN

Evpuwmaiikd Kowvwvikd Tapei
B ot OTHES Me ™ cuyxpnparodétnon tng EAAadag kar tng Evpwmaikri¢ Evwong




>NUELwpa Avodopac

Copyright MNavernotiuwo MNatpwy, Kwvotavtivog MNanabeodwpomoulog 2015.
Kwvotavtivog NanaBeodwpomnouvloc. «NeupoBloloyia twv Mvnuovikwy
Aettoupylwv. Oswpiec Zuotnukne Mvnpovikng MNayiwong — Mpac & Nooocg
Tou Alzheimer». Ekboon: 1.0. ABrjva 2015. AtaBgoipo armod tn SLKTuaKNA
SitevBuvon: https://eclass.upatras.gr/courses/MED845/



>NUelwpo Adelodotnonc

To tapov LVALKO SlatiBetal e toug 0pouc TG adstag xpnong Creative Commons
Avadopad Anpoupyov 3.0 [1] § petayevéotepn, AlteBvic Ekdoon. Efaipouvtal ta
QUTOTEAN £pya Tpltwv T.X. pwtoypadiec, dStaypappata K.A.m., To onola
EUTIEPLEXOVTOL OE OUTO Kall Ta oTtola avadEpovtal pall e TOUC OpOoUC XPNONG TOUG
oTOo «2nuelwpa Xpnong Epywv Tpltwvy.

©OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopikn opiletal n xpnon:

e Tou Sev nepAapuPAvel AECO 1] EUUECO OLKOVOULKO OdEAOC arod TNV XprRon Tou €pyou, yla
To SlovopEa Tou €pyou Kot adelodoxo

e Tou Sev nmeplAapPavel olkovouLkry cuvaAlayn wc tpolnoBeon yla tn xprion N npoocfaon
OTO £pyO

e Tou Sev npoomopilel 0To SlavopEa Tou £pyou Kal adelod0X0 EUUECO OLKOVOULKO OPEAOC
(rt.x. Stapnuioelc) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O dkatoUxo¢ pmopetl va mapexel otov adelodoxo Eexwplotn adeLla va XpnNOLUOTIOLEL TO £€pYO YL
EUTTOPLKN Xprion, epocov auto tou {ntnOeL.



Alatnpnon ZNUELWHATWVY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpEmeL
va cupmeplhapBavet:

" 10 2nueiwpa Avadopadc

" 10 2nuelwpa Adelodotnong

=" N 6nAwon Alathpnong ZNUELWUATWY

" 10 2nueiwpa Xpriong Epywv Tpitwv (edooov umdpyel)
nall pe Touc cuvodEVOUEVOUC UTIEPOUVOECHOUC.



>nueiwpo Xpnonc Epywv Tpltwv (1/2)
To Epyo auto KAVEL Xprion TwV akOAouBwv £pywv:

 Anderson et al. (2010) Exercise as an intervention for the age-related decline in
neural metabolic support. Front Aging Neurosci:2. pii: 30.

e Angetal. (2010) Neurodegenerative diseases: exercising toward neurogenesis
and neuroregeneration. Front Aging Neurosci:2. pii: 25.

e Barnes (1979) Memory deficits associated with senescence: a neurophysiological
and behavioral study in the rat. ] Comp Physiol Psychol:93, 74-104.

e Barnes (2003) Long-term potentiation and the ageing brain. Philos Trans R Soc
Lond B Biol Sci:358, 765-72.

e Disterhoft & Oh (2007) Alterations in intrinsic neuronal excitability during
normal aging. Aging Cell:6, pp327-336.

e Kelly et al. (2006) The neurobiology of aging. Epilepsy Res:68 Suppl 1:55-20.



XNUelwpa Xpnonc Epywv Tpltwv
(2/2)

To Epyo auto KAVEL Xprion TwV akOAouBwv £pywv:

e Kumar et al. (2009) Susceptibility to Calcium Dysregulation during Brain Aging.
Front Aging Neurosci: Nov 27;1:2.

e Lazarov et al. (2010) When neurogenesis encounters aging and disease. Trends
Neurosci:33, 569-79.

e Ohetal.(2010) Learning and aging related changes in intrinsic neuronal
excitability. Front in Aging Neurosci: Feb 3;2:2.

e (O’Neill et al., (2010) Play it again: reactivation of waking experience and
memory. Trends In Neurosci:33, 220-229.

e Purves et al. (2004) Neuroscience, 3rd edition. Sinauer Associates Inc.

e von Bohlen und Halbach (2010) Involvement of BDNF in age-dependent
alterations in the hippocampus. Front Aging Neurosci:2. pii: 36.
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