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EYXAPIXTIEX

®a NBela va ekppdom Tig OepUég EVYOPLOTIEG LOV GTOVE dVO EMOTTEG TNG TTUYIOKNG LOV EPYOGIOG.
Apywd, Ba MBeda va guyoplotio® Tov kadnynm k. Zotpo Kepapida yw v moldtiun
ko000 YNoN Kol TIC YVMOGELS OV TPOCSEePE Ko’ OAN TN SLUPKELD TNG EKTOVIONG TNG EPYACING
avtnc. Emiong, evyapiotd tov kabnynt k. Zravpo KolopmdAn yia Tig yproYLES TOPOTNPTCELS TOV
ka1 ™ ocvveyn PonBetd tov. Evyoapiotd kot toug d00 yua Tig YVMOGELS Kot TV kaBodnynon mov pHov
TPOGPEPAV KOTA TN SIAPKELN TOV GTOVIMV LOV, 01 0TTOIEC GLVEROACY CUAVTIKA GTNV OKOOT LOTKT)

KOl TPOCMOTMIKY] Lov eEEMEN.

Emniéov, Ba 0eha va evyopiomom Oeppud tv oKoyEveld oL Kol TOVG (PIAOLG POV Yo TNV

apéptotn ompiEn Tovg Ko’ GAN ™ SIPKEL TOV GTOVOMY LOV.

[dwnitepeg evyapiotieg opeilw 6TOVS YOVEIC oV, 01 0moiot pe oTPLEAY TOGO YLYOAOYIKA OGO Kol
OKOVOUIKA o0& KABe 6Tdd10 avtng ¢ ddpounc. H eumiotosvvn, n vropovy kot 1 ad1dKon
Bonbeld Toug vIPEAY avekTIUNTES Kol KABOPIOTIKES Oyl LOVO Y10l TV OAOKAPMGCT] TWV GTOVODV

LoV, OAAG KO Y10, TNV EMLTLYY] TEPATWON TNG TAPOVCAG EPYUCING.



ITPOAOT'OX

H petdopoaon 0KV Keévav, Kot GUYKEKPIUEVE TOV LATPIKOV KEWEVOV, ATOTEAEL i WO1oiTteEpQL
ONUOVTIKN TTPOKTIKN Y10l T1 S10GQAAIoN TS aKpovg emtkovaviog petad emotnudvev, 1Tpkod
TPOSOTIKOV Kol acfevav, kabmg kot ywo v opO1| Katavonon cvvletmv wTpikodv Bepdtwv. Xto
TAOIG10 TNG TTLYLOKTG LOV EPYOGIOC, TPOYDPNOA GTN LETAPPACT] EVOS EMGTNHOVIKOV ApBpov TG
American Heart Association (AHA), evdg opyavicpol Tov ETKEVIPOVETOL GTNV TPOM®ONGN TG
KOPOYYEWKTG VYEIOG KO TNV KOTOTOAEUNGT KOPOYYEWKADOV VOO UATOV, LECH TNG £KOOONG
epeuvOV, apBpav Kot evnuep®TIKOV deATiov. To emotnuovikd dpBpo mov enéreta va LeTappilom
éxel Ttov titho «Impact of Cardiovascular Hemodynamics on Cognitive Aging» kot €6T14(el GTOV
TPOTO LE TOV OO0 1 KOPSWOYYEOKT VYElR, 1) KOPOIOKY AEITOVPYIR Kol 1) apTNploKn okAnpio
emnpedlovv TV VYELN TOV EYKEPAAOV KOl TN YVOOTIKT YPOVGT. ZVYYPAPEIG TOV KEWWEVOL Efvar O1
Elizabeth E. Moore ka1 Angela L. Jefferson, kot dnpocievtnke tov Ampido tov 2021 oto

neplodwkd Arteriosclerosis, Thrombosis, and Vascular Biology (ATVB) tg AHA.

To &pBpo amevBivetar 1660 ce €10KOVE OGO KOl 6TO €VPL Koo, KobloTOVTOG TNV 0pn
HETAPPOGT TOL KPIOIUN Y10 TN GOOTY EVNUEP®OT] Kot KaB0oOyNon autdv. ZT0Y0G NG TAPOVCHS
epyaciog eivar  mopoyn pog akptPoic Katl £yKupng HLETAPPAONG TOL €V AOY® KEWWEVOL Omd TNV
ayyAMKn otnv eEMNVIKY YAdooa. [TapdAinia, dOnpiovpynca £vo YAocodpt mov Tepthapivel Toug
0TPIKOVE OPOVG TOV KEWEVOVD, TO OMoio Ba ¥pNoEVCEL OC PYOAElD avapopds Yo TnV opn
amd0061| TOVC. META TN HETAPPACTIKY S1001KAGI, TPOYDPNGA GTI GUVTOEN EVOC LETAPPACTIKOD
OYOAMOGLLOV, OOV AVOAV® TN LETAPPOCTIKY GTPUTNYIKY|] TOV KOAOVON GO Kot To TPOPAN LT KOt
TIG TPOKANGELS OV TPOEKLYAV KT TN OIPKEL TNG UETAPPAOTS, KOODS Kol TOLG TPOTOVG

emi{Avong Tovg.

AgEarg khewna: lotpucn Metappaor, Kapodwayyeioxn Nocog, I'vootikyy IMpavor, Oporoyia,
IMwoacapt Oporoyiag, MetappaoTtikdg ZyoAacog



1. META®PAXMA
Arteriosclerosis. Thrombosis, and Vascular Biology

ATVB IN FOCUS:
Ayyelaka Ztoixeia twv MvwoTikwy Avamnplwy

EmpeAntig ocipdg: Mat Daemen

H Emidpaon tn¢ Kapdiayyelakng
Alyoduvapiknc atn MN'vwaTikA Mpavan

MEPIAHWH: Eival eupéwg yvwoTo 611 n Kapdiayyelakr) vooog Kal Ol CUVAPEIG KapdIOoKoi TTapAyovTEG KIVOUVOU
ouvdEovTal MPE TN VONTIKN EKTTTWON KAl €XOUV OPVNTIKEG ETITITWOEIC OTNV UYEIA TOU EYKEQAAOU OTOUG
nNAIKIwpEVoUG. MNpdagarta, ol OXETICOPEVES PE TNV NAIKIA SIOKPITIKEG JETABOAEG OTNV KOPDIOKH QIJOOUVAMIKA £€XOUV
avayvwpIoTEl WG avaduouevol TTAPAYOVTEG KIVOUVOU YIa T Jn OJaAR yriipavon Tou eyKEQAAou, akdun Kal oTnv
amroucia kapdiayyelakng vooou. O1 PeTaBoAéG oTnv Kapdlakh AsiToupyia, TTou gival KOBOPIOTIKEG yia Tov
TTPOCdIOPIOUS TNG OUVOAIKAG TTOOOTNTAG OIABETIMOU QiPATOG yia TNV AiudTwon Tou CWHATOG, KABWS KAl N
apTnPIaKA oKANpia, n otToia eTTNPEEAdel oNUAVTIKG TN PUBJIOT TNG TTAPOXNGS QIMATIKAG PONRG, £XOUV CUCXETIOTE e
TNV €mdeivwan TNG SOPNAG Kal AEITOUPYIaG TOU EYKEQAAOU OTOUG NAIKIWKEVOUS avBpwTToug. O1 ETABOAEG QUTEG
oTnNV KapdIaKA TTAPOXI Kol TNV apTnpIakr okKAnpia evOEXETal va eTTNPEACOUV APECT TNV UYEID TOU €YKEPAAOU
MéOw TNG OIACTTAONG TOU QIPATOEYKEQPAANIKOU @pPaypoUu 1 Tng umroykaiyiag. EmmAéov, eivar mlavé va
QAANAETTIOPOUV [E TN VOOO TOU AATOXGIMEP KOI TIG OUVAPEIG TTABOAOYIKEG KATAOTACEIG, TTOU ATTOTEAOUV OUXVO
QAIVOPEVO O€ NAIKIWPEVOUG, ETTITAXUVOVTAG T VONTIKN éKTITwon. H TTapouoa avaokoTtnon diepeuvd Tov TPOTTo
M€ TOV OTT0i0 OI OXETICOUEVEG WE TNV NAIKIO NETARBOAEG OTNV KAPSIAYYEIAKT OKEPAIOTNTA CUUBAAAOUY OTN KN OUOAR
EYKEPAAIKR yrpavan, Tovidovrag OT1 oI aAAay£EG OTR CUCTNUATIKA QIOOUVANIKA UTTOpoUV va 800UV € KivOuvo
TNV uyeia Tou gyke@AAou TTpIv i TTAPAAANAQ PE TNV EUQEAVIOT VEUPOEKPUAIOTIKWY BIadIKACIWY, Ol OTTOIEG Eival
OUXVEG OTNnV TTpoxwpnuEéVn NAIKia.

FPA®IKH MEPIAHWH: Na 10 TTapdv Gpbpo cival SIabéoiun P ypa@Ikn TTepiAnyn.

NEEEIG KAEIBIG: N6oog ANTOXAIMEP B QINATOEYKEPAAIKOS @PAYHGS B KOpBIaKn TTapoxr B kapdiayyEelakr vOoog B yVwoTIKA yhpavon

aipgoduvapikh B ayyeiakr duoKauwi

TNV uyeiac Tou eyke@AAou (N  E€YKEQAAIKN

H kapdlayyelakry duoAeiToupyia avadelkvUeTal AKEPQIOTNTA KABOPIZETAl WC N IKAVOTNTA TNG

WG €vag onpavtikeg, aAAd  TPOTTOTIOIACIHOG, kapdIGC kal TNG ayyeiwong va puBpidouv TNV
TapAayovTag KivOUVoU yia TN Un QUGIOAOYIKA QIMATIKA PON KAl TNV aPTNPIOKN THiEaN OTA KATAVTN
YVWOTIKA  yApavon kai v Gvoia.” Méxpl dpyava).

TPoCc@ATa, EMKPaAToUoe n  d&moywn OTl N
Kapdlayyelakr) vooog Kal Ol OUVaQEIG KapdIoKoi
TTApAyovTEG KIVOUVOU OuvdEoVTal UE TA APVNTIKA
amoreAéopata otov eyké@alo (BA. Tariq et al?).
Qotéco, véa agToIXEia  @avepwvouv 6T Ol
OXETICOPEVEG ME TNV nAKia  aMAayég oTnv
Kopdlayyelakr akepaldTnTa €TTNPEACOUV ETTIONG



Mn TUTTOTTOINUEVEG GUVTOUOYPOPIES Kal

Emonuavoeig

aKpWVUIa
NA Néoog AAToxdipep
AB B-apuloeIdEg
AEO® AlpoTOEYKEPOAIKOG PPAYUOG
EAP Eyke@aAiki aipaTikr) pon
KU-TMZK  Kaportido-pnpiaia Taxutnra Heradoang
OQUYMIKOU KUPOTOG
ENY EykepahovwTiaio uypd
KEAK KA&oua e€wbnaong NG apIoTeEPAG
KoIAiag
HrA ‘Hma yvwoTikA diatapayrn
TZK TayUtnTa 0QUYHIKOU KUPOTOG
ZAA ZUOTNMATIKA ayyelakn avtioTaon

O1 oxemdueveg pe TNV nAIKia peTaBoAég otnv
Kapdiayyelakn AeiItoupyia, cuptTEPIAGUBavouEVNG
TNG UTTOKAIVIKAG  Kapdlakrg SuoAesitoupyiag,
KaBWwg Kal PETABOAEG OTnv apThpIOKA Hop®rn,
ouoyeTiovtal Pe TNV emOEIVWUEVN UyEid TOu
gYKEQAAOU®  kal  evdExetal  va  Traifouv
MeEYOAUTEPO pPOANO OTnV  €mMTAXUVON TNG N
QUOIOAOYIKNG YWWOTIKAG yripavong atod 0,TI €ixe
yivel avTIAnTITo. EIdIKOTEPQ, HIa TTPOCPATN KAIVIKHA
MEAETN atreédeite O n diaxeipion NG uwnAng
aPTNPIOKAG TTIEONG PEIWVEI T TTOOOOTA TNG ATTIOG
ywoTikAS  dlatapaxig (HMA),” mpdyua  Tou
uttodnAwvel 6Tl N Bepatreia Twv  AyYEIQKWY
TTAapayOvTwy KIVOUVOU i TwWV HETAYEVESTEPWV
OUVETTEIWV TOUG, EVOEXETAlI va OTTOTEAECEl Mia
EQIKTI) BEPATTEUTIKA TTPOCEYYION YIa T VOO0 TOU
AAToxdipep (NA) kal Ta cuva@r €idn avoiwy.

Mtropcite va avarpééete otn dielBuvon
www.ahajournals.org/atvb/atvb-focus yia 6Aa
T dpBpa TTOU £XOUV dnUoCIcudEi o€ aUTh TN
o€Ipd EMICTNHUOVIKWY TTEPIOSIKWYV.

AapBdvovtag umoyn Tnv  OAo  Kal
auéavopevn emkpatnon g NA ouvodeuduevn
a1 TNV EAAEIYPN ATTOTEAECUATIKWV BepaTreiwv,®n
KaAUTEPN  KkaTtavénon Tng OupBoAig  Tng
OUCTNUOTIKAG  QIJOOUVAUIKAG  OTOV  KivOuvo
EUPAVIONG TNG GvOoIag PTTOPET va €XEl ONUOAVTIKEG
aAMayég otn Onuocia uyeia. O XOopakTnPIoHOg
TWV  POVOTTATIWV  PECW TWV  OTToIWV N
kapdlayyeloky  Aeitoupyia  eTTNPEACEl TV
EYKEQOAIKA QoM Kal AciToupyia, evOEXETQI VO
ATTOTEAECEI IO AKOPN duvaTtoTNTA avAKAAUWNG
véwv BepatreuTikKwy OTOXWV, €0TIAlOVTAG OF
TTapdAAnAa povotrdria otn NA TTou emmiITaxUvVouV

» O1 oxem{OpeveG PE TNV NAIKIa BIOKPITIKEG OANAYEG OTNV
KapOIOKA  QIMOOUVOUIKE)  €XOUV  TTOPOUCIOOTEl WG|
avadUOUEVOG TTAPAYOVTAG KIVOUVOU YIa Tn N OHaAR
eyKEQAAIKA yApavon, akoéun Kal oTnv aToudia Tng
KapdIayyEIakhG VOOoOu.

* H peiwpévn kapdiakn TTapoxr Kal augnuévn apTnpIakr)
oKAnpia utTOopoUV VO  TTPOKAAECOUV  UTTOYKAIYia  Kal
O1G0TTACT TOU QIPATOEYKEPAAIKOU PpayuoU, TTPAyUa TToU
00nyei g€ VEUPOEKPUAION, VOOO TWV PIKPWYV QYyYEIWV Kal
VONTIKK) EKTTTWON.

* H oxendduevn pe Tnv nAikia kapdiakr) SUCAEIToupyia Kal
n apTnEIakr okAnpia deixvouv va aogkoUv Tn JeyaAuTepn
eTidpaon TTPIV aTTo TNV £vapén TNG YVWOTIKAG avaTtrnpiag,
YEYOVOG TTOU UTTOONAWVEI OTI Ol KOPDBIOYYEIOKEG OANAYEG
ptTopei  va  diadpapariCouv  ueyaAltepo poOAo  oTnv
emTAYXUVON TNG veupoTTaBoAoyiag Kal Thv €TTakoAoudn
vonTIKA EKTTTwon atTd O,TI €iXE Yivel avTIANTITO.

TNV KAWVIK)  TTopeia 1 TRV €&ENEN Twv
CUUTITWHPATWY. 2Tnv  Trapolcda  avaokoTtnon
egetadetal N avaduduevn oxéan TTou CuvoEel TNV
KapdlayyeloKk aKEPAIOTNTA KAl T CUCTNMOTIKNA
QIMOOUVAUIKY] ME TN PN OMOAAR  EYKEPOAIKH
ynpavon, TovifovTag TIG OXETICOPEVEG ME TNV
nAIkia OIOKPITIKEG WETORBOAEG OTNV  KAPOIAKN
OuoAgiIToupyia Kal TNV apTNPIOKA  OKAnpia.
EmmAéov, e€etdlovtal Ta MOava JovoTTdTia TTou
euBlvovTal yia TIG OxE0€IG QUTEG, €0TIACOVTOG
OTOV TPOTTIO ME TOV OTTOI0 O PETABOAEG OTn
OUCTNUOTIKA  QIJOBUVAWIKE)  PTTopoUvV  va
ETTNPEACOUV TNV AKEPAIOTNTA TOU EYKEPAAOU E
YVWOTIKEG GUVETTEIEG TTPIV aTTO TNV évapén Tng
Aavolag.

KAPAIAITEIAKH AEITOYPIIA

ZoBapn Kapdiakn AucAsiToupyia Kal
Mn OpaAn Eyke@aAikn Mpavon

O OyKog Tou aiaTog TToU £E€pyETal ATTO
TNV Kapdid KAl N CUGTNMHATIKI AyYEIOKK avTioTaon
(ZAA) cupgépouv atrod koivou oTn diatripnon Tng
péong aptnpiakng Tieong (MAI), €101 woTe va
audvetar n ZAA 0600 pelwveTal N KAPDIAKN
mapoxn. Ta aptnpidia  cucTéEAAovTal  Kal
OlaoTENAOVTAL, WOTE Va XEIPIOTOUV TN ZAA Kal va
olavéuyouv To aipa avdaAoya pe Tn METAROAIKNA
amaitnon. ‘E1ol, o1 peTaBoAég oTnv kapdIakn
TTOPOXI KAl TN CUCTNUATIKA KApdIaKr avTiotaon
givar mBavd va Exouv Ta  MeyoAUuTEPQ
atmroTeAéopATa  OTA  MPETAROAIKA TTO  EveEPYA
6pyava, TPAyua TTOU  aTTaITEl  PeEyaAUTEPQ



http://www.ahajournals.org/atvb/atvb-focus

TTO00CTA ouoThuatikou 6éykou aipatog. [a
TTapPAdEIYHa, O EYKEQPAAOG avaloyei povo aTta 2%
TOU OUVOAIKOU owpaTikoU Bdpoug, waoTdoo,
Aappaver 1o 12% Tng KapdIOKAG TTapoxAg Adyw
™G UWnAAg HeTaBOAIKAG amaitnong  Tou.®
Etropévwg, BewpnTikd 0 eyKEQOAOG UTTOPEI va
gival Mo euaiobntog OTIC  OAAayéG  OTn
OUCTNUOTIKA AIJATWON KAl TV TTOPOXH| AIJOTIKAG
pong. TMapd TG pPoKpoxpovieg  evoeitelg
OUVTAPNONG TNG EYKEQOANIKNAG QIPOTIKAG PONG
(EAP) péow Twv EPEUTWY QUTOPPUBMICOUEVWV
d1adikaoiwy, ol evdeifeig Twv TeAeuTaiwv 15
ETWV, TOU aglotrololv eEeNyuéveg PEBGBOUG
QINATWONG TOU eyKeQAMou, deixvouv o1 n EAP
dev  diatnpsital  mavtote  TARpwg. 34112
Tuykekplpéva, n ynpeavon® Kal n eyKEQOAIKN
vOOOG TwV HIKPWY ayyeiwv (ENMA),' evdéxetal
va  dlatapdéouv  TIG  QUTOPPUBUICOUEVEG
o1adikagieg (1T.X. ayyelooUoTraon, onuaTtoddTnon
evooONnNAIoKWY KUTTApwV), BETovTag oe Kivouvo
TOV  e€yKEPOANO Ot  OUVONKEG  PEIWMPEVNG
OUCTNMPOTIKAG QINdTWwonG.

H diadedopévn kapdiayyeiakr vooog,
oupTTEpIAaUBavouévng ™Mg KapOIaKNAG
QVETTAPKEIAG,  €XEI  OUCXETIOTEN  pE TNV
EMOEIVWHEVN OOUN KAl AEITOUPYIa TOU EYKEQAAOU
otnv  Tpoxwpnuévn nAikia. O aocBeveic e
KapdIaKr aveTTapKeia TTapouaialouv TTOAU TTIO
EKTETAPEVEG OOMIKEG OAAQYEG OTNV QAIA Kal TN
Aeukr] ouoia (BA. Alosco et al'¥), kaBwg Kai
YVWOTIKA avarrnpia, 18iwg oTnv  €TeIcodIoKn
MVAMN KAl TOUG TOMEIC TNG  EKTEAEDTIKAG
Aeirmoupyiag (BA. Leto et al'®), oe cUykpion pe Toug
KapdIaKA UYIEiG GUVOUNAIKOUG Toug. ETTITTAEOV, Ol
aoBeveic Pe KapOIaK QVETTAPKEIQ OIATPEXOUV
MEYOAUTEPO  KiVOUVO  IOXQIMIKOU  €YKEQOAAIKOU
emreioodiou (BA. Kim et al'®). Akdun kai ot péon
NAIKia, o1 evAANKEG e KapdIaKN QvETTAPKEIQ
epgavifouv aAAoIwpEVN aKePAIOTATA TNG AEUKNAG
ouaiag'” kal JIKPOTEPO BYKO TNG Paidg ouaiag'® ot
oUYKPION PE TOUG NAIKIWPEVOUG XWPIG KapdIaKr)
aveTrapkela. QoToc0, TTapousidadouv PBeATiwon
OTN YVWOTIKI a1T0000TN HYE TNV ATTOKATAaTAC TNG
(QPUOIOAOYIKAG AeiToupyiag META ato
peTauooyeuon  kopdldg.'® e aoBeveic e
Oladedouévn kapdlayyelaky vooo 1 Kapdiakn
QVETTAPKEIA, TO KAAOMa £6WONONG TNG apIoTEPAG
Kolhiag (KEAK) ouoxetiCetal ye TO OUVOAIKA
MIKPOTEPO UEyeBOG TOU eyKe@GAou?® kal Tnv
EMOEIVWUEVN ETTEIOOBIAKN pvrun,?'-23
EKTEAEOTIKI] AEITOUPYIO?? KAl YEVIKA YVWOTIKA
Agitoupyia.?? To KEAK avTikatoTrTpilel T0 KAGoUa

TOU digaTog TTOU QVTAEITAI aTmd TNV ApICTEPR
KolAia e KGBe ouaToAR. Z€ dToda hE dladedOEVN
kKapdloky véoog 1 KApdIaKH QVETTAPKEIA, N
XaMNAR kapdiakr Trapoyr (dnAadrn n CUVOAIKN
TTOOOTNTA AiJATOG O€ AiTPa TTOU £EEPXETAI ATTO TNV
KapdId KABe AeTTO) ouoxeTifetal pe OOMIKEG
OMayEG OTOV  eyKEQPAAO?®?* kal emdEIVWHEVN
YVWOTIK  ammodoon.??2526  Emopévwg,  eival
oiyoupo TTAov OTI oI ouvageic KAIVIKEG aAAayEG
oTnv Kapdlakn AeItoupyia atroTeAOUV TTaPAYOVTEG
KIVOUVOU yia Tn Hn OPOAR EYKEPOMIKY Kal
YVWOTIKA  yfipavon, avetdptnta  ammé  Thv
EUPAVIOA TOUG 0TN Péon 1 TTpoXwpeNUévn NAIKia.
QoTb00, o ynxavioyoi TTou KpuBovTal Triow atéd
QUTEG TIG CUOXETIOEIG TTapapévouy acageic. H
KopdIOK  QVETTAPKEID  OUXVA  OUVUTTAPXEI
TTAPAAANAQ PE T XPOVIKA UTTEPTacn i GAAOUG
Kapdiayyelakoug Kivouvoug. ETTTAéov, ol apyIKEG
MEIWOEIS aTnV KapdloKA TTApoxr OTO TTPWIKO
OTAdI0 TNG KAPOIAKNG QVETTAPKEIAG £XOUV WG
armotéAeopa TNV aug¢non TG ZAA yia TN
d1aTAPENOoN TNG TTAPOXIG TOU TTEPIPEPIKOU AiaTOG.
Ooco mo TOoAU emdeivwveTal N KapdloknA
QVETTAPKEIA, TOOO TIEPICTOTEPO MEIWVOVTAl N
kapdiakn TTapoxn kai N ZAA. Zuvettwg, dgv gival
OaQEG €AV Ol CUOXETIOMOI METAEU TNG KAPDIOKAS
QVETTAPKEIAG KOl TNG UYEiag TOou €yKEQPAAOU
oQeihovTal KUpiwg OTn peEiwon NG KapdIOKAS
mapoxns n oe aMhayég otn ZAA. OAo kai
TEPIOTOTEPO  OTOIXEIQ  QTTOKOAUTITOUV  OTI N
Meiwon TNG KapdIaKAG TTaPOXAS Kal of aAAayEg
oTnV ayyeiakr duokauwia eTTnpedlouv 1o KaBéva
exwpiotd TNV uyeia Tou eyKePAAoU pECW
AAANAOETTIKOAUTITOUEVWY OVOTTATIWV.

AiCel va anueiwBei 611 n uttéTACN PTTOPEI
va Trai€el onuavtikd poAo aTtn diapecoAdpnon
TWV OUCXETIOEWV HETAEU TNG KOPOIAKAG Kal
EYKEQAAIKNAG uyeiag, 16iwg oTo TTAQiCIO TNG
KapdIaKAG aveTTApKEIaG. H utrdTaon eival oxXeTIKG
oUXVO QAIVOUEVO OTNV KAPBIAKI QVETTAPKEINZ’ KOl
TIOAMEG  Qopég  aTroTeAei  ouvémeld TG
MaKpoxpovIag Xprong QVTIUTTEPTACIKWV
QOPUAKWY.?830 TT0Ug NNIKIWPEVOUG avBPWTTOUG
N UTTOTOOT CUCXETICETAI PE TN PEIWPEVT YVWOTIKA
Aertoupyia®'33 kai TN petarpor g og avoia.3
MoTeveTanl OTI O CUCYXETIOEIG AUTEG OPEIAovVTal
oTnv uttoalydtwaon kal Tnv emmakéAoudn ENMA,
KOBwG n uTTdTaCon OXETICETaI PE TA MEIWPEVA
To000Td EAP?® kai Tov augnuévo kivduvo yia
EYKEPANKO £TTEI00810,%6 eyKe@ANKO £UPPOKTO,%”
KQl UTTEPTTUKVWOEIG 0TN Asukn ouaia.’” Map’ 6Ao
TToU n TTapoUca avaokKoTinan Ba emKeVTPwOEi



KUupiwg oTIg emOPACEIS TNG KAPSIOKAG TTAPOXNS
Kal TNG apTtnplokAg okAnpiog oOTnv uyeia TOU
eyKeQaAou, agiCel va onueiwBei n onuacia TNG
UTTOTAONG WG KNXOVIOWOG OTav €EeTACOVTAl Ol
ouoxeTioelg  PeTalu  TNG  KapdIakAG  Kal
EYKEPONIKAG UYEIag.

H ZupBoAn Tng YnokAivikng Kapdiakng
AucAsiToupyiag ornv  Yyeia Tou
Eyke@dalou

Mpbéogata, akopa Kal ol PN BEATIOTEG
aAayég  otnv  Kapdlok  TTApoxr,  XWwpig
onuavTikEG aAAayEG oTnv ZAA, €XOUV OUCXETIOTEI
ME TN PN OMOAR €YKEQAAIKA yrpavon, TTpayuda
TTOU UTTOOTNPICEI TNV TMBAVAETNTA OTI 0 EYKEPAAOG
givar eUdAwTOG Ot BIOKPITIKEG OAAAYEG OTnV
KapdIakn TTapoxr. ZUP@Wva HE €TTIONUIOAOYIKG
oToixeia amdé TN PeEAETn Tou  Framingham
(Framingham Heart Study Offspring Cohort), 10
éva TpiTo Tou evAAikou TTANBucopoU TTAnpoi Ta
KOITAPIA  PEIwPEVNG  Kapdiakrg Tapoxng.’ H
Tapatipnon aut &gv ptropouce va egnynOei
atmd 1n dladedouévn Kapdiayyelok vooo. ZTnv
atroudia Tng KapdiayyelokAG vooou, N XAaunAn
KapOIaKK TTapoxr CUCXETICETAI JE MIKPOTEPO OYKO
™G Qaidg ouaiag oe avBpwTtoug PEéong NAIKiag,
oMa kol og nAKiwpévoug®838, Qotooo, dev
ouoyeTiCetan  pe  Toug  Ocikteg NG ENMA,
OUUTTEPIAGUBAVOUEVOU TWV UTTEPTTUKVWCEWY TNG
Aeuknc ouoiag,® Ta  gpepdypoTa,t 1 TIg
pIKpoaipoppayicg.t EmAéov, n xaunAr kapdiakn
TTAPOXN OUCXETICETal MPE TNV EMOEIVWUEVN
YVwoTIKA amodoon,®3 kal vy Ta suprjuata dev
gival TTAVTa OUVETTEIG, MEPIKA ETTIONMIOAOYIKG
gToIxeia @avepwvouy OTI N XapnAn kapdiakn
TTAPOXr OUuOoxeTiCeTal WE OXEDOV  TPITTAACIO
KivOuvo ep@aviong KAIVIKAG dvolag og  Jia
Tepiodo  TrapakoAoldnong 7,7 xpovwv.! Ol
MEAETEG auTEG Beixvouv OTI Ol CUCYETIOEIG PETASU
NG XOUNAAG KapdIOKNAG TIAPOXNG KAl Twv
ETTIOEIVWEVWV KAIVIKWV ATTOTEAETUATWV
o@eilovTal OTIG VEUPOEKQUAIOTIKEG OANOYEG avTi
yia Tnv. ENMA. Qotéco, umdpxel avaykn
TEPITTOTEPWY OEDOPEVWV WATE va KABOPIOTEN O
TPOTTIOG ME TOV  OTToioV O KAPdIayYEIKOi
TTapdyovteg KivoUvou, Omwg o dilaBnmg n n
oTepaviaia vooog, BOAMDVOUV TIG GUOXETIOEIG
METagU TG kapdiakng Asitoupyiag kai Tnv ENMA.
AtiCel va onuelwBei 0TI 01 CUCKETIOEIG JETAEU TNG
XOUNAARG KapdIOoKAG TTOPOXAG KAl TOU UIKPOTEPOU
Oykou @aidg ouaiag ogeilovtal OoTa ATOPO HE
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(QPUOIONOYIK  YVWOTIKA  AsiToupyia  Kal  Xwpig
HIA,*° yeyovog TTou UTTodNAWVEL OTI N UTTOKAIVIKT)
kapdloky OuoAsiToupyia  pTTopel  va  TTaidel
peyoAuTepo  pého  otnv  emTdyxuvon  TRG
veupotraBoloyiag Kal TIG €TTAKOAOUBEG VONTIKEG
EKTITWOEIG OTTO O,TI €iXE YiVEI QVTIANTITO.

Mepairépw oToixeia atrodeikvuouv 6T Kal
aAAa METPA UTTOKAIVIKNG KOpPBIaKAG
duoAciToupyiag cuoxeTifovTal PE TIG AAAAYEG OTOV
EYKEQAAO. ZTnV atroucia KapdIoKAG aveETTAPKEIQG,
Ta pelwpéva mooooTd KEAK cuoxeTifovtal he TIG
OouIKEG aAhayEC aTov  eyképaho*!  kal TV
EMOEIVWUEVN YWWOTIKA amodoon?®42, og atoua
NG péang NAIKiag, aAAd Kal g€ NAIKIWPEVOUG. 234!
H kapdiakA TTapapdp@waon, n otoia PeTpdel TNV
TToo00TIqa heiwan Twv Vv Tou Purkinje katd tn
d1dpkela Tou Kapdiakou KUKAoU,*® €xel aTrodelxOsi
w¢g évag duvnTikA O guaioBnTog O€iKTNG TNG
KapdIakng OuaTaATIKOTNTAS ammod 1o KEAK, 4446
KaivoUpyia oToIxeia  gavepwvouv 0Tl OTnv
aTtroucia KapdIaKAG avETTAPKEIAG N ETTIOEIVWHEVN
TTAPAUOPPWAN CUVOEETAI PE TNV ETTIOEIVWUEVN
YVWOTIKA  amdédoon??4®  kai v ENMA,
OUMTTEPIAQUBOVOUEVOU  TWV  UTTEPTTUKVWOEWV
OYKOU TNG AEUKIG 0UTIaG KOl TWV EPPPAYUGTWV,*®
OTnV aToudia TTapOUOIWV CUCXETIOUWY HE TO
KEAK. ETmpooBétwg, o nAikiwpévol avBpwTrol
pe HIA, mag mpddpoung @dong Tng Avoiag,
TTapouaiadouv peyoAUTEPQ TT0O000TA
ETMOEIVWHEVNG TTAPAUOPPWONG CUYKPITIKA PE TA
droua TOU Oev  €xOouv  KATTOIO  YVWOTIKA
avamnpia.®” H emdsivwuévn  TTOPANOpeWaon
ouoxeTifeTal Ye TIG OUOHEVEIG DOMIKEG aAAaYEG
oTOV EYKEPOAO™® Kol TNV ETISEIVWUEVN YVWOTIKNA
AeiToupyia®?, akoun Kai atn veapn 1 péan nAikia.
Emopyévwg, o1  UTTOKAIVIKEG  aAAayéG  oTnv
KapdIOK OUGCTAATIKOTNTA Kal Tnv  ammédoon
AvTANONG evOEXETAI VA ETTNPEACOUV TNV UYEia TOU
EYKEQAAOU aKOMUN Kal Twv vedTEPWY OE nAIKia
avBpwTiwy, TPV amd TNV  EUQAvIon  TNG
OXeT{OPEVNG PE TNV NAIKIa yVWOTIKAG avaTTnpiag
Il VEUPOEKPUAIONG.

NeupopBioAoyika Movondartia

Ta povotrdmia  HEOW  TwV  OTTOIWV
eTTNPEAdel n kapdiayyeloky OUCAEIToUpyia Tnv
uyeia TOU €eyKEQAAOU TTapapévouv  acagn,
WOoTO0O0, ol OUOXETIOEIG uTTOpPEI va
diapecohafouvtal ev pépn ommd aAAayég oTnv
mapoxy EAP (BA. oxAua). O aoBeveig pe
KOPOIOKy QVETTAPKEIA  EUPAVICOUV  PEIWHEVO



mooooTd EAP o0¢ ouUykpion pe Toug eVANIKEG
Xwpig Kapdiakr) avetrapkeld. H ocuoxEtion auth
mBavwg  va  oQeileTal oTn MEIWMPEVN
OUCTOATIKOTNTA, KOBWG Ta pelwpéva eTTimeda
KEAK cuoyxeTidovTal e peiwpéva mooootd EAP
0¢ NAKIWPEVOUG e KAPOIOKA QVvETTAPKEID, TA
otoia dpWG eTTAVEPYOVTAl OE KAVOVIKA €TTiTTEdA
METG amd TNV EMTUXNMEVN METAPOOXEUON
KapdIdg Kal TV ATTOKATACTOON TNG KOpdIOoKAS
Aeitoupyiag.S' EmmAéov, agiel va onueiwbei o1 n
MN BEATIOTN KaPDIAKK) TTAPOXI CUCXETICETAI KAl E
Ta peiwpéva TT0000Td EAP 0¢ nAIKIwpévoug
avBpwTtoug étav dev TTAOoYXOUV aTTd KOPOIaKN
aveTTapkela. H pn BEATIOTN kapdlakhA TTapoxn Kal
ol eTTakoAouBeg aAAayég otnv EAP evdéxetal va
MNV gival apKeTA I0XUPEG WWOTE VA TTPOKAAEGOUV
Ioxaigia  katd  Frank, Tpdypga 1O OTTOiO
utrooTnpieTal  amdé TV TTpoavagepBeica
aTToUC A CUOXETIOPWY METOEU TNG KOPBIOKAG
TAPOXAS kai TIC aAayég otn Aeukr] ouaia.>®
QoT1600, KABWGS N XAPNA Kapdiakr TTapoxn
oxetideTal ouyxva Pe Tov OyKo TNG @aidg ouaiag,
évag OEiKTNG TNG VEUPOEKPUAIONG, N UTTOKAIVIK)
Kapdlakry OucAsiToupyia, Kal Ol  QVTIOTOIXEG
peiwoelg otnv EAP ptropei va gival eTTapkeic yia
v €évapén Tou OUCUETAROANICUOU Kal  TNG
amoTITWONG  €VIOG Twv  veupwvwy. Mikpég
peiwoeig otnv EAP ptropouv va odnyfnoouv oTnv
O1aTTEPATOTNTA TOU QIJATOEYKEPAAIKOU @payuoU
(AE®),52 oTnv avadiaudp@wan NG EEWKUTTAPIOG
pATPOC® Kai aTtn ouvatiki duoAsiToupyia.’* e
MOVTEAQ EYKEQPAAIKAG IOXAIMIOG PE TTEIpaPaTOlwa
audvetal n  peETaQopd péow Tou AED,*
emPBaplvovTal ol TIPWTEATES TTOU TTPOKAAOUV TOV
VEUPWVIKO Bavaro®® kal kataméderal n VEUPIK
peTaBiBaon.®* Autéc ol digpyoaoic PTropolv va
odnyAoouv OTn OUCCWPEEUCN TOEIVWV KAl O€
VEUPWVIKO  Bdvaro, TpAyua  TTou TIG
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eubuypaupifel pe TIG avaQePBEIoEG OUOXETIOEIG
METAEU Tnv KOPOIOKAG TIAPOXNG KOl Twv
VEUPOOTTEIKOVIOTIKWY OEIKTWV ™G
veupoekpUMiong.>8 EmmAéov, eival Xprioigo va
emonuavBei o1l oI CuoxeTioEIG METAEU TNG
KaPOIOKAG TTAPOXNG, TOU MEIWUEVOU TTOOOOTOU
EAP* kal Tou PIKpoU GyKou TnG @aidg ouaiag*®
TTpoépxovTal atrd ATOPA PE GUOIOAOYIKI YVWOTIKA
Aeitoupyia kai 6m n didotracn Tou AED aoTov
ITMTOKAMTIO  TTPOKOAEiTal  TIpIV. - a1mdé TN
guoowpeuon Tou B-apuhoeldég (AB) kal TG
TaBoloyiag Tng Tpwreivng Tau.® Emouévwg, n
diatapayr Tou AE®, trou TrpokaAcital atté pn
BEATIOTN KapPdIOKA TTAPOXK], UTTOPEI va ATTOTEAE]
€va POVOTTATI PECW TOU OTTOIOU N MEIWPEVN
KOopdIOKA TTapoxr va emTaxUvel TV EYKEPAAIKR
yfipavon Tpiv amd TNV eUPAVION YVWOTIKAG
avamnpiog. Qotéco, onuavtikdé  givalr  va
onueEIWBel 0TI 01 UTTOKAIVIKEG MEIWOEIG OTNV
KOPOIOKA OUCTOATIKOTNTA, OTTWG N MEIWMEVN
KapPOIOKA TTOPANOPPWON, EVOEXETAI VA UNV ival
OPKETA  OOPOPEG  WOTE  va  TTPOKOAECOUV
EYKEQAAIKY uTroaigdTtwon. lMap’ 6ho Tou 1O
MOVOTTATIO  TTOU  OUuVOEéouv  TIG  OIOKPITIKEG
METOBOAEG  TNG  OUCTOATIKOTNTGG  ME TNV
EYKEQAAIK] uyeia TTapapévouv AyvwoTa, Eival
mOavd oI COPRAPEC MEIWOEIS OTNV  KAPdIOKA
OUCTAATIKOTNTA Va gival o€ B¢an va audvouv Tov
KivOuvo aiyéoTaong eviog Tng Kapdidg, Kabwg Kal
£TTOKOAOUBA pIKPOoEuBOAQ,® TTpayua TTou odnysi
otn BAABN NG MIKpokukAopopiag®” kair oTn
vonTIKA éKTITWwaon.%8

H «kapdiayyeioky OucAeitoupyia Ba
pTTOpOUCE va cUUBAAEI OTN VEUPOEKPUAIGH KAl TA
YVWOTIKA aTroTeAéopaTa Péow TnG TraBoloyiag
Tau (BA. oxAua). ZToug NAIKIWUEVOUG avBpWTTOUG
ME QUOIOAOYIKA YVWOTIKN AeIToupyia 10 XapnAd
KEAK guoyxeTiCeTal e TNV augnuévn
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Zxfpa. Ta veupoBIoAoyIKA HOVOTTATIO TTOU EUBUVOVTAI VIO TIG CUOXETIOEIG HETAEU TNG KOPSIAKAG AgITOUpYiag, TNG ApTNPIOKAS
okAnpiag kal Tng uyeiag Tou eyke@daAou. O1 UTTOKAIVIKEG PEIWOEIG TNG KAPBIOKNG AEIToupyiag TTpoKaAoUv Peiwon TNG GUVOAIKAG
EYKEQAAIKAG aIpaTIKAG pong (EAP). H peiwan autr ptropei va punv apkei yia va rpokaAéoel Ioxaipia katd Frank, woTtéoo, evoéxeTal va
eival og Béon va TTpokoAéael dloTapoxég OTn HETAQOPd Kal TNV KABapon Twv HETABOAITWY, PE OTTOTEAEOUO TOV VEUPWVIKO
OuoueTaBoAiopd. H AavBaouévn veupwvikr TTUpodOTNon Kal N METAROAIKN QVETTAPKEIQ EVOEXETAI VA WOACOUV TNV avATITUgn TnG
TPWTEIVNG tau Kal TN ouVaTITIKA SUCAEITOUPYId, TTPOKAAWVTAG VEUPOEKPUAION N OTToia €ival aviXveUoIun HECW TNG VEUPOATTEIKOVIONG.
‘Otav avamrTuooETal N apTNPIOK okAnpia oe avBpwiToug ueyaAdTepng nAIKiag Kai ol apTtnpieg Oev gival TTAéov o€ BEon va puBuicouv
TNV TTOAIKF) PORA Tou aipatog, petadidetal emBAABAG evépyela aTnNV eyKEPAAIKT HIKpoKUKAopopia. AuTAvV n augnuévn evépyeia BAGTTTEI
TOV QIYOTOEYKEPAAIKO PPAYHO, TTPOKAAWVTAG MIO GAEYHOVWDON avTidpacon Kal EVOEXONEVWG MEIWVOVTAG TOUG HNXAVIOHOUG KaBapong
Tou B-apuhoeidolg (AB), yeyovog TTou pe Tn oeipd Tou TTpokaAei BAAGBRN otn Aeukn ouaia. Me Tnv TTadpodo Tou xpovou, n BAGRN Twv
TPIXOEIBWYV pPTTOpPEi €TTioNG va TTpokaAéoel peiwpévn EAP, pe ammotéAeopa tnv augnon tng mpwreivng tau, Tn ouvamTikh ducAemoupyia

Kal ETTAKOA0UBN VEUPOEKPUAION.

guoowpeucn  TNG  TIpwTEivNg  Tau  OTO
gyke@olovwriaio uypd (ENY),%® mpayua Ttou
avTavakAd Tn yeyaAuTtepn Tavotmabeia. Mépa atrd
10 AB, N TOU €ival XOPOKTNPIOTIKO OTOIXEIO TwV
veupotraboloyiwy TTou cucowpevdovTal otn NA.
EmmAéov, katola oToixeia utrodeikvUouv 6Tl N
kapdlayyelakry  duoAeiToupyia  evOoExeTal  va
oupBaAel otn cuoowpeuon ABR.%° Qotdéoo, ol
MEAéTEG TTOU €€eTAlOUV TIG VEUPOTTABOAOYIKEG

OuoxeTioelg Pe TNV KopdloKr — aveTtdpkela
ouptrepaivouv 611 N Kapdiakr) OuoAgiToupyia
evOEXETAl va  eTTnpedlouv TNV UyEid  TOU
EYKEQAAOU  PEOW  MPOVOTTATILOVY — TTOU  €ival

avegaptnTwy a1td TN NA. ZUuyKpITIKA PE Ta AToua
XWPIG KaPJIAKN aVETTAPKEIQ, TA ATOUA TTOU
TTdoyouv atmd KApdIaKr AVETTAPKEIA EP@avifouv
mo rma veuporraBoloyia tng NAS' kai gival
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ANiyotepo mOavo va sugaviaTtei n TAR Tpwreivn
0éopeuong DNA 43 (TDP-43) petd tov Bdvard
10UG.52 MpdogaTeg evdEiLeIg aTTd TrEIpapaTdlwa
UTTOOEIKVUOUV  OTI N QAEyHovI) €vOEXETAl Va
eubuveTal yia T ouvdeon TnNG KOPJdIGKAG
duoAsiToupyiag e duOPEVH] OTTOTEAECUATA GTOV
eykEPaAo. MeTd atmd Eugpayua Tou PJuokapdiou
Ta TTOVTIKIO eu@avifouv auénuévn HIKPOYAOIOKT)
gvepyotroinan, TPAyUa To oToio  Bewpeital
XOPOAKTNPIOTIKO OTOIXEIO TNG  QAEyHOVAG TOu
gyke@ahou.%® Qotoco, amaitolvral TTPOCBETEG
MEAETEG yia TNV €MREBAiWON TWV CUCKETIOPWV
METalUu Tng kapdIakng OUCAEITOUpYiag Kal Tng
VEUPOPAEYHOVIG OToug avBpwTroug. ETTopévwg,
TIPETTEl va €EETAOTOUV OKOMN TTEPIOCOTEPO Ol
VEUPOTTABOAOYIKEG OUOXETIOEIS WOTE VA  YivEl
Katavontd TO TIWG 1N UTTOKAIVIKY]  KOPJIAKH)



OuoA&iToupyia odnyei o€ MEIWMPEVN EYKEPANIKN)

oouny  kal Asitoupyia, aveEdptnta R péow
MnNxaviopwy  TTou  dlagTaupwvovTal  JE  TnV
mraBoloyia Tng NA.

APTHPIAKH FrHPANZH

Aptnpiakn ZkAnpia ka1 Mn OpaAn

Eyxe@aAikn Fpavon

O1 aM\ayég oTnv uyeia Tou gyKe@AAou
evOéxeTal va opeilovTal OTIG HETOBOAEG 0T ZAA,
n otmoia puBuileTal Kupiwg aTTd apPTNPIEG Kal
apTnpeidia. H aipartikr por eival TTaAPIKA o€ 6o TO
MRAKOG Tou KapdlakoU KUKAOU, KaBWG To PeydAo
KUpa P Tou aigaTog KIVEITal TTPOG Ta EUTTPOG JETA
amd T ouoToA] TG Kapdidg. To kUpa autd

MelwveTal  oTadlokd  katd T OIdpKeEIa TG
01a0TOAAG. MeTd Tnv €€000 TOU QipaTog aTd TNV
aploTeEP  KOINia, TO  ayyelokd  OEVTpo

(ouptrepiAauBavopévng TNG QoPTHG) EPavidel
di1dpopa eTTiTeda aAvTioTAoNG yia TNV £EA0PANION
™G 0pBNg TaPOXAG TOou aiyaTog o€ Opyava-
oTéXoUuGg Katd TN OIGPKEId  QUTWV  TWV
QUOIOAOYIKWY OAAQYWY OTAV TTOAPIKOTNTA TNG
pong. Kard tn didpKeia TNG OUGTOAAG MIG UYING,
€UKOUTITN aopTr] OIACTEAAETAI KAl QTTOPPOPA
KOMMATI  TOU  gumrpooBiou  kUpatog P,%4
ecaopahidovTag ot dev Ba petapepOei N PAaBepn
EVEPYEIQ OTA MIKPOTEPQA, ATTOUAKPUOHEVA (KAl TTIO
€UBpaucTa) aigo@oépa ayyeia. Qotdéoo, pe TNV
mépodo TOou XpPOvou aAAAlel n Pop®n Tou
AYYEIAKOU TOIXWHATOS Kal Ta Agia pUiKA KUTTapa
TpocapuolovTal o€ auTd, OdlakuBelovTag Tnv
aopTIKA O1a0TOAN. Katd Tn Quaioloyikn yripavaon
Qu&AveTal N TTEPIEKTIKOTNTA TNG €EAACTIVNG KaI TA
TEANIKA TTpoidVTa TTpOXWPNMEVNS YAUKOCUAiwaoNg
(AGES) di€10d00uv OTA QyYEIaKA ToIXWHaTa,” pe
ATTOTEAEOUA  MIO  TTIO  OKANpR  Hop@oAoyia.
Emopévwg, n aoptr yivetar Aiyotepo €UKOPTITN
Kal, KOT@  OuvétTela,  gival  avikavn va
QTTOPPOPATEI TNV TTEPICTEIA TTOOOTNTA EVEPYEIAG
TOU QiPaTOG TTOU OTTOPAKPUVETal aTTd TNV KAPOdId
Kol TO MEYAAUTEPO KOMMATI TNG  TTAAMIKAG
EVEPYEIOG  METAQEPETAI  OTNV  TTEPIPEPEID. H
peTaBifaon autn €ival 1I81I0iTEPA CNPAVTIKA YIA TA
6pyava pe uwnAn aipdrwon, OTTwg Ta VEPPA Kal
mOavoTaTa TOV EYKEPAAO.

O1 pwreg evdeifelg TTou UTTOBEIKVUOUV
OTI N ApTNEIOKA OKANPia PTTopEi va eTThpedaEl TNV
uyeia Tou eykepaAou BaaifovTav oTn cUPBOAr TNG
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utréptaong. Kabwg Ta ayyeia dev gival og B€on va
€TTEKTAO0UV ETTOPKWG WOTE VA ATTOPPOPATOUV
TNV TIOAPIKA  evépyeld TNG  QIPATIKAG  PONG
BAaTTTOVTOI TO EVOOBNAIOKG KUTTOPA Kal AapBavel
XWpa n ayysiooUuoTracn, TTPOKAAWVTAG Tnv
augnon TngG TTieong OTO AYYEIAKO TOIXWHA Kal
utépTaon.®®%® EmmpooBétwe, n auvgnon Tng
aApTNPIAKAG OKANPIag €xel CUOXETIOTEI PE TNV
apBAupPévn euaioBnoia Twv TacoUtrodoxéwv’®
Kal TN Pelwpévn veppikr Aeitoupyia,”! ol otroieg
OUPBAANoOuV  kal  autég oTnv  alénon Tng
aptnplokhg  Teong. H  umépraon  cival
Oladedopévn OTOUG NAIKIWPEVOUG HE TTOCOOTO
72%, kai ouvdEeTal e TNV aAAoiwon TNG AEUKAG
ouaiag,”>78 yeiwpévo Byko TNS aidag ouaiag,’®7”
emMOEVWUEVN  YVWOTIKA  amddoon’ "8 kai
augnuéva TrepioTatikd HIFA. ™ Akoun kai otn pyéon
nAIKia, n auénuévn apTNPIOKN TTiEoN CUVOEETAI PE
TNV eKTETaPEVN BAABN TNG Asukri¢ ouaiag,® v
TaxUTepn  atpogia Tou  ITrTokauTou,® v
améroun vontikh ékmrwon® kalr Tov augnuévo
Kivbuvo  ep@dviong Tng  dvolag  OTnv
TTpoXxwpeNuévn nAIkia.828 Ta mapamavw atoixsia
a1rodEIKVUOUV TOV TPOTTO E TOV OTTOIO Ol TIPWIHES
AYYEIAKES AAAQYEG ITTOPOUV VA EUPAVICTOUV TTPIV
ammd TIG ouvnBICPEVESG QITIOAOYIEG TNG VONTIKAG
EKTTTWONG TNG TTPOXWPENUEVNS NAIKIOG, aKOPN Kal
oTn péon nAikia.

H ZupBoAn TG YNokAIVIKNG ApTNPIakng
ZkAnpiag ornv Yyeia Tou Eyke@alou

O1 uttoKAIVIKEG QUEATEIG TNG APTNPIGKAG
OoKAnpiag €Tnpeddouv TNV UyEia TOU €yKEQPAAOU
mpIv ammd TNV eu@avion tng uméptaong. Ol
TTPOWPES aANayEG OTnv  apTnPIaK  OKAnpia
MTTOpOUV va peTpnBouv e Bdon Tnv TaxuTnTa
oQuyuikou kupatog (TZK). H auénuévn TZK
Bswpsital 6T TrPONYEiTal TG UTTEPTAONS®® Kal
pTTOpEi va peTpnBei ye TN xpAon TNG TOVOUETPIOG,
uttohoyifovtag  Tov  XpOvOo TIoU  pECOAOei
aVAUETO TWV OQUYMWY MHECW TWwV HEYAAWV
TTEPIPEPIKWV APTNPIWY (CUVABWG OTIG KAPWTIOEG
Kal TIG UNPIaieg apTnpieg) TTou dIaCTAUPWVOUV TO
00pTIKO T0£0.8* ZToUC NAIKIWPEVOUG aVBPWTTOUS N
auénuévn kapoTido-pnpiaia TaxuTnTa PETAdoong
O@UYHIKOU KUpaTog (Ku-TMZK) cuoxeTiCeTal Je 1O
MIKPOTEPO GUVOAIKO péyeBog Tou eyKe@aAou® kai
ME TTEPIOXEG TIOU €ival TTIo  euaicBnTeg oTn
VEUPOEKPUAIoN Adyw Tng TTaBoloyiag Tng NA. 8586
Ta oToIxEia OEiXVOUV OUCTNUATIKEG CUCXETIOEIG
peTagy  Tng  KP-TMZK, Tou  eyke@AAIKOU
TE1000i0U%” Kal Twv SEIKTWV VEUPOATTEIKOVIONG



g ENMA,  ouutreplAaupBavopévwy
HIKpoaIpoppayiwy, 868889
ENPPAYHATWVES0.91 Kai
MOKPOBOUAG Kol MIKPOBOUAGS®  TnNG  AELUKAS
ouciagd 89091 ge  nNKIWPEVOUG  avVBPWTTOUG.
A&iCel va onueiwBei 6Tl 01l CUOXETIOEIG QUTEG £XOUV
gU@avIOoTEl Kal o€ eVANKEG TNG péang nAikiag,8%93
% ymodeikvUovTag ATl n aApTnNPEIOK OKAnpia
eVOEXETAI VO TTPOKOAET TIPOWPEG PN PUOIONOYIKEG
aAAay€G 0Tn AEUKr| ouaia, ol oTToieg ep@aviovTal
O€ HEYAAEG NAIKIES TTPIV OTTO TN VONTIKK EKTTTWON.
ExTeTapéveg atrodeigelg deixvouv 0TI n
apTnplok  okANpia ouvdEeTal PE  XEIPOTEPQ
ATTOTEAEOUATA OTOV EYKEQAAO. Z€ QAvOPWITTOUG
MeyoAUTEPNG nAIKiag n  augnuévn Ku-TMEK
OUOoXETICETOl O DIATOMN ME PEIwPEVn atTodoon
pVAUNGO2198.97  kal  TOUAAXIOTOV  pIa PEAETN
uttodnAwvel o1 0Tn  péon nAKKia  UTTApYouv
TIAPOUOIEG CUOXETIOEIG.%° ETITTA¢0oV, Ta ATONA UE
HI'A kai NA gp@avifouv peyaAUtepa eTTimeda Ku-
TMZK ouykpITikd pe Ta ATopa PE QUOIOAOYIKA
YVWwOoTIK  Aeitoupyia.®  TToug  nAIKiwpévoug
avBpwtiou¢ n Baoik apTnplok  okAnpia
TTPOBAETTEI TNV TAXUTEPN VONTIKY EKTTTWON WE THV
Tdpodo Tou XPOvou,*® 18IaiTeEPa N EKTEAEOTIKN
Asimoupyia’® kar n amédoon pvrAung BAETTouv
ékrwon.'?" Emiong, ta auénuéva TTo000TA K-
TMZK ouoyetifovial pe  aufnuévo TTO000TO
peTarpotric amd HIA ot avoia.'®? Suhhoyikd, Ta
oToixeia autd deixvouv OTI Ol GUOXETIOEIG HETAEU
TNG apPTNPIaKNAG OKANpPiag kai TnG VvonTikKAG
EKTITWONG €VOEXETAI va TTPOKAAOUVTAlI OTTé TN
veupoek@UAion, TRV ENMA 1} Tn BAGBN oTn Acukn
ouaia. QoTéo0, GNUAVTIKO gival va onuelwBei Ot
TIOAEG ammd TIG ueNETEG TTou  e€eTAlouv TNV
apTnplok okAnpia Pacgifovtal o€ PETPACTEIS, Ol
oTToieg  yivovTal PE TN XPron TnG TOVOUETPIAg a€
OTTOUOKPUOMEVA  apTnpiokd  onueia TTou
QTTOCKOTTIOUV OTOV  UTTOAOYIOHO TnNG  QIYATIKAG
ponG TTou dIaTTEPVA TO AOPTIKO TOE0. AUTEG OUWG
ol ekTignoeg  diatapdooovial  Adyw TG
TTEPITIAOKNG SOUAG TWV aPTNPIWV TTOU EPPAVICETAI
Kata Tn yfApavon. H TZK g aptnpiag Trapéxel
Mia  daupeon, pn emmeyPBormikhy  aglohdynon  Tng
QINATIKAG  POAG oOTn  Bwpakiky aopTh, HE
ONMAVTIKA XOUNAG CQAAUQ HETPOEWG CUYKPITIKA
Me GAAa diaBéoiya epyaleia, TTPAYUA TTOU TNV
KoBIoTa PECO OKPIPAG EKTIUNONG TOU KEVTPIOU
pjovotraTioU  TTOU  TTPOKOAEI TNV aPTNPIOKN
okAnpia.'® Map’ 6Ao TToU PEPIKEG PEAETEG £XOUV
XPNOIUOTIOINCEI QauTAV ™Mmv pEBODO
uTTOAOYIGOU, 4 104-106 TIPETTEI va
TTpaypaToTroinBolv TTEPICOOTEPEG HEAETEG TTOU
va e€eTACoUV AUETa TNV ApTNEIAKH OKANPIa, WOTE

TWV
TWV
™G MEIWpEVNG
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va yivouv kartavonTd Ta OTTOTEAEOUATO  TTOU
MTTOPEI va €XEl OTOV EYKEPOAO.

NeupopioAoyika Movonaria

Map’ Ao TToU o1 PnXavIouoi TTou dIETTOUV
TIG OUOXETIOEIG HETAEU TNG ApTNPIOKAS OKANpiag
KOl TNG MN OMOAAG  eYKEQPAAIKAG yhpavong
TTapauévouy  aca®r, Ta UTTAPXOVTA OTOIXEId
uttooTnpidouv TTOAAG povoTtrdTia. MNpwTa atr’ OAq,
N apTNEIaKr OKANpia Kal n eTakoAoudn TTOAUIKN
evEpPYEIQ TOU aipatog Trou  peETadideTal oTnv
TTEPIPEPEIN EVOEXETAI VA E£XEI APEDT ETTIPPON OTN
dounp kair TN Agimoupyia Tou eykeQAAou (BA.
oxAua). Oco okAnpaivel n ayyeiwon, YTTopEi va

mapatnenBei  auénuévn petddoon  TTAAUIKAG
EVEPYEIOG aTig KaTavTn apTnpieg,
oupTtrepIAapBavouévng ™mg EYKEQAANIKAG

KukAogopiag.® H augnuévn aptnpiakry okAnpia
00nyei TNV augnon TG TTAAUIKNAG AIJATIKNAG PORG,
ouvABWCS aTIg KapwrTideg,®! o1 otroieg amoTeAolv

Tov  KOpIO  TPOo@odATN TG  EYKEPAAIKAG
KukAo@opiag. EmmAéov, n auénuévn évraon Twv
EUTTPOCOIWV KUPATWY oTIg KOpwTideS
ouoxeTiletal  pe T vonTikh  éktrtwan,'%”

atrodeIkvUOVTAG  QKOPN  TTEPIOCOTEPO  OTI Ol
augnoeig oe aptnpiakr okAnpia evoéxeTal va
£€XOUV AUEDN ETTIPPON OTNV UYEIQ TOU EYKEPAAOU.
Emiong, n augnuévn perddoon NG TTOAMIKAG
EVEPYEIQG OTO €yKEPAANKA ayyeia uTTopEi va
odnyei otn  MIKpokukAo@opiak BAABn  kai
avadiopopewaon,’®  TPoKOAWVTAG  UEIWMEVN
EAP? i eyke@aNikr] 1oxaipia.” Qatéoo, akoun Kai
N UTTOYKaIUia, TIOU QvTaVOKAG  OIGKPITIKEG
peiwoels otnv EAP, ptopei va diatapdgel Tov
AE®." Ma tn dlatipnon Tng akepaidtnTag Tou
AEO® civai avaykaia Ta evdoBnAiakd KUTTOpPA, Ta
otroia TTPETTEl va OlaTnEOUVTAl JE aiua TTou pEel
oTO ayyeio ye TN BEATIOTN dlaTunTikh Taon.'%® H
auénuévn TTAAPIKOTATA TNG POAG KAl N MEIWMPEVN
EAP éxouv wg amotéAeopa Tnv Katd TepIodoUg
eu@avion  uwnAotepng  dIOTUNTIKAG  TAONG,
BAamrTovTag  Ta evdoBnAlokd  KUTTApa  Kal
€EAOTTWOVOVTAG TIG TIPWTEIVEG TTOU €ival ONUAVTIKEG
yia Tn diaTPNon Kpicidwy 1I810TATWY Tou AED. "0
H diatapayn Tou AED uttopei va Bael o€ KivOouvo
TOUG PNXaVIOWOUG WeTa@opdg,''® mpokaAwvTag
TN OUCOWPEUON Togivng, OTTwG TNG BpouRivng™
Kal Tou 18wdoyovou''? kal Twv aTroppINPaTWY
TTOU OUVABWG peTagépovTal pEcw Tou AED. O
Toiveg auTéG pPETABAAAOUV TNV  TTPWTEIVIKN
ouvBeon'® kai TN ouvarTikr] duoAcitoupyia,?



TpAyda  TOU  evOExETal  va  €Enynoer  Tnv
TpoavapepBeica OUOYETION TNG  APTNPIAKAG
oKAnpiag pe Tn veupoek@UAIon®®88 kai Tn vonTikn
EKTITWON.00198.97  EmmAéov, n  au&nuévn
TTAAMIKOTNTA TNG POAG UTTOPET VO UTTOKIVACEI évav
PAEYHOVWON KATAPPAKTN, CUNTTEPIAGUBAVOUEVNG
TNG EVEPYOTTOINGNG TOU OOTPOKUTTAPOU '™ Kai TNG
pIkpoyAoiag,'® BAGTTTOVTOG TN QaId Kal TN AEUKN
oucia. AKOun kal av ol TTapatrdvw UTTOBETEIg
atroteAoUv  TMBavoAoyieg, utrooTnpiovtal artrd
adnuoaicuteg  epyacie¢ NG opadag  pag,'®
TTPAYHa TTou atrodeikvUel OTI n uwnAoTepn TZK
OUOXETICETOI PE TIG PEYOAUTEPEG CUOCWPEUTEIG
VEUpOYpaViVNG TOU €yKe@AAovwTIaiou uypou.
AuTo avTavakAd Ot o€ avBpwTToug PEYaAUTEPNG
nAiKiag uTTdpyel n ouvaTTikr) ducAeitoupyia’® kai
uynAoTepa ettireda TnG Tpwreivng YKL-40, evég
deiktn TG @Aeypovng,™” oTo eykepahovwriaio
uypPo.

AelTepov, N apTnplok okAnpia evoExeTal
va emmnpedlel Ta aTToTEAECUOTA OTOV EYKEQAAO
Méow TNG aAAnAeTTidpaong pe Tnv TTaboloyia TnG
NA, cuutrepiAaupBavopévou Tou AB Kal TG Tau
(BA. oxnua). £Toug nAIKiIwPévoug avBpwITToug O
MEYaAUTEPOG  Kapdlayyelakog  Kivduvog, 8 o
omoiog  oeileTal  KUpiwg oTnv  utrépTaan,’®
ouoyeTifeTal Pe PeyoAUTEPA in vivo eTmiTreda
TOUOYPOPIag €KTTOUTING TTodiTpoviwv''® kar Tau
TOU gyke@alovwrtiaiou uypou.'® Ta adnuoaisutd
MOog oToixeia  ammodeikvUouv  ETTioNG  OTI N
upnAdétepn TZK cuoxetiCetal pe PEYOAUTEPES
OUCOWPEUOEIG TAU OTO EYKEQOAOVWTIAIO Uypod
oToug NAIKIWPEVOUSG avBpwTToug.'® O popiakoi
pnxavicopoi Tou kKpuBovTal TTHiow aTTd QUTEG
TTapapévouv AyvwoTeg, waTO0O0, N augnuévn
apTnplakh aokAnpia Kai n eTTakdAouBn diavopr) Tng
TTAAMIKAG EVEPYEIAG OTNV EYKEQPAAIKH KUKAOQOpia
ptopei va odnynoel oe peiwpévn EAP? omwg
AAwaTe €xel TTpoavagepBei. MOAAEG PEAETES UE
avTikeipevo Ta {wa'? aAAd kai Tov avBpwto'?!
atrodeikvuouv Ol N peiwpévn EAP puBuiler Tnv
ékppacn TG Tau  kal odnyei  oTnv
UTTEPPWOPOPUAIWOT] TNG, Kal TTIBavoTaTa gival o
AOYOG YIO TIG CUCXETIOEIG TTOU UTTAPYXOUV WETOEU
TNG ApTNPIAKNG okAnpiag kai Tng TTaboAoyiag Tng
Tau. 195122 Mepikd povo atoixeia deixvouv 0T n
apTNPIaKh oKAnpia €Tnpeddel TRV Taboloyia Tou
AB. Ztoug nAKIwpévoug  avBpwTtoug  Ta
peyaAuTepa TT0000TA KU-TMZK cuoyxeTiCovTal e
MEYOAUTEPN in vivo evatmdBeon apuAlogidoug oTov
EYKEQAAO, UTTOAOYIOUEVA PECW TG TOPOYPAPIOG
EKTTOUTING TTodiITpoviwy.'?® H aptnpiakfy okAnpia
TIPOKAAEI  €YKEQAAIK] UTTOYKaIWia,® waTtdoo, n
utrogia augdavel Tnv apulogidoyevrg diepyacia Tou
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AB,"?* ev n akepaidTnTa Tou AED givar avaykaia
yla Tnv k&Bapon Tou AB. Emopévwg, 600 n
apTnpie¢ okAnpaivouv Kal n TTOAPIKA evépyela
TTOU METAdIOETAI OTNV E€YKEPAAIKI] KUKAO®QOpIa
augaveTal, To AR evOEXETAlI VO OUCCWPEUETAI O€
TTOAU ypnyopdTEPOUG pUBOUG. AVTIBETWG, GAAEG
MEAETEG €XOUV EVTOTTIOEI CUOXETIOEIG PETAEU TNG
apTNPIOKAG OKANPIag Kal Tou in vivo TTO000TOU
AB. 1051819 5 yvoyilovtag, Ta gupAuaTta autd
utTodnAWvouV OTI N apTNPIaKH okKANpia evoExeTal
va emnpeddel Tn dopR kAl AsiToupyia  Tou
eyke@aAou péow TnNG TraBoloyiag Tng TOU.
QoTé00, cival AyvwoTo €av autd TTPOKUTITElI O€
ouvepyacia pe Tnv  TaBoloyia Tou AR R
ave¢dptnta ammo autd. Eival cagég T uttdpyel
MEYAAn avAykn yia  OUVAMIKEG HMEANOVTIKEG
Epyacieg Tou va €EETACOUV TIG ETTIPPOEG TNG
augnuévng apTNPIOKAG OKANpiag  kKal  Tng
EYKEQAANIKAG uyeiag, &v Tapoudia B Ox1 NG
TraBoAoyiag Tng NA.

EmmAéov, agiCel va onueiwBei To yeyovog
OTI 0l CUOXETIOEIG TNG APTNPIGKAG OKANpPIiag e Ta
pelwpéva TooooTd EAP? kal Ta augnuéva
eTTiTeda in vivo Tau eTnpeddovtal atd AToua Je
ATMa  yvwoTIKR  AeiToupyia, ox1 pe  HIA.'%
Mpbéogateg PeAéTeg uttooTnEiICoUV TNV UTTGOEON
o1l o ayyelokeG aAhayEég  TTponyouvTal  TNG
avamruéng Tng TmaBohoyiag NA.'?6  Emiong,
utrooTnpifouv 0TI O  AYYEIOKOI  TTOPAYOVTEG
KivOUvou oTn péon nAikia cuoxeTtiovtal pE TNV
augnuévn evarméBeon Tou AR akdun kai 20 xpévia
apyotepa.'?” Téhog, pia TIPOOQATN PETAVAAUGN
uttooTnpiel OTI N Qyyelok oTTroppubuion
TTponyeitTal TNG avwuaAng OuCCWPEUCONG TNG
TIPWTEIVNG, TWV SOUIKWY aAAQYWV OTOV EYKEQAAO
Kal TNG vonTIKAG éKTrTwong.'?® Emopévwg, sival
mOavo, akdun Kal otn héan nAIKia, o TTPWIHYES
aANayéC OTnv  apTnPIakr) OKANpia Kal oTnv
AYYEIAKI] aIJOdUVAMIKN va TTponyouvTal Kal va
odnyouv oe OI0KPITIKEG aAAayég otnv EAP, otn
diarapayr Tou AE®, otn xpovia gAeypovA n Tnv
emodeivwon Tng mTaboloyiag Tng NA, 10 oTTOiO
odnyei otnv  emdeivwon NG  €EENIENG
CUUTITWHATWY OTNV TTpoXwpenuévn nAkia.

2YMIMEPAZMATA

Nedtepa oToixeia utrooTnpifouv 6T o aAAayEg
oTnv KapdIayyelakr) akepAIGTNTA CUCKETICOVTAI PE
EMOEIVWHEVA  ATTOTEAECUATO  OTOV  EYKEQPQAO,
akéun kKal  oTnv  atoudia  dladedouévng
kapdlayyelakng véoou. H oxemndopevn pe TNV
nAIKia UTTOKAIVIKA)  Kapdlakr SucAciToupyia Kal
apTnpPIlok okAnpia €Xouv OCUCXETIOTEI PE ThV
emOEIVWMEVN doUNA Kal AsIToupyia Tou eyKeQAAoU



Kal gaiveTal va aokouv Tn PeyaAuTepn etmidpaon
TpIv atrd TNV évapén KAIVIKWV eKONAWOEWV TNG
YVWOTIKAG avaTtrnpiag. O1 TTpwIdeG auTEG AAAQYEG
oTnv  KapdIakr aluodUVAMIKY evOEXETAl  Va
OupBdaAouv otn peiwon TG EAP kai oTn
olarapayxry tou AE®. Autd pe Tn oelpd Tou
ETTNPEEAdEl TNV OKEPAIOTNTA TOU EYKEPAAOU 1)
EMOEIVWVEI TIG UETAYEVEOTEPEG OUVETTEIEG TNG
TraBoAoyiag T™NG NA, cupBdAlovrtag €101 OTn
VEUPOEKPUAION KOl TN VONTIKA  EKTTTWON.
2nUavTiKA €ivar n KaAdTepn karavénon Twv
HOvOTTaTILV PECW TWV OTTOIWV N CUCTNUATIKA
QIJOBUVOUIKY €TTNPEACEl TNV EYKEQAAIKY] uyeia
TpIVv ammd TNV €vopén Twv CUPTITWHATWY. Me
autov Tov TPOTTO yiveTal duvaTtr n avakdAuyn
VEWV  BePaTTEUTIKWY  OTpaTnyikwyv. AuTéG 6Oa
ETTIKEVTPWVOVTAI  OTIC  OUVOOEG  TTABOAOYIKEG
KOTOOTAOEIG, HEOW TWV OTTOIwWV OAANAETTIOPOUV
Kal  emOEIVWVOUV  Tnv  KAIVIKA  TTopeia  Twv
avBpwTiwv  Péong Kal  PeydAng nAikiag ol
OXeTICOUEVEG PeE TNV NAIKia  aoANayég  oTnv
Kapdlayyelakn akepaidtnTa  Kail Tnv TTaboAoyia
™G NA.
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2. MIPQTOTYIIO
Arteriosclerosis. Thrombosis, and Vascular Biology

ATVB IN FOCUS:
Vascular Components of Cognitive Disorders

Series Editor: Mat Daemen

Impact of Cardiovascular
Hemodynamics on Cognitive Aging

Elizabeth E. Moore, Angela L. Jefferson

ABSTRACT: It is well known that cardiovascular disease and related vascular risk factors are associated
with cognitive decline and worse brain health outcomes among aging adults. Recently, subtle age-related
changes in cardiac hemodynamics have been proposed as an emerging risk factor for abnormal brain
aging, even in the absence of cardiovascular disease. Changes in cardiac function, vital for determining the
total amount of blood available for perfusing the body, and arterial stiffness, important for regulating blood
flow delivery, have been associated with compromised brain structure and function among older adults.
Such alterations in cardiac output and arterial stiffening may directly affect brain health through blood-brain
barrier breakdown or oligemia, or may interact with Alzheimer disease and concomitant pathologies
common in aging adults to accelerate cognitive decline. This review examines how age-related alterations
in cardiovascular integrity contribute to abnormal brain aging, emphasizing that changes in systemic
hemodynamics may compromise brain health before or concurrently with the development of
neurodegenerative processes that are common in aging.

GRAPHIC ABSTRACT: A graphic abstract is available for this article.

Key Words: Alzheimer disease B blood-brain barrier @ cardiac output @ cardiovascular disease @ cognitive aging @ hemodynamics

vascular stiffness

larger role in precipitating abnormal cognitive
aging than previously recognized. Notably, a
recent clinical trial showed that aggressive blood
pressure management reduces incident mild
cognitive  impairment  (MCI),”  suggesting
treatment of vascular risk factors or their
downstream consequences may be a viable
therapeutic approach to Alzheimer disease (AD)
and related dementias.

Cardiovascular dysfunction is emerging as an
important yet modifiable risk factor for abnormal
cognitive aging and dementia." Although
prevalent, cardiovascular disease and related
vascular risk factors are well-established
correlates of adverse brain outcomes (cf, Tariq et
al> ), evidence now suggests age-related
changes in cardiovascular integrity (defined here
as the ability of the heart and vasculature to
regulate blood flow and pressure to downstream
organs) also impact brain health. Age-related MPlease see www.ahajournals.org/atvb/atvb-
variations in cardiovascular function, including focus for all articles published in this series.
subclinical cardiac dysfunction and changes to

the arterial architecture, are associated with

compromised brain health®® and may play a
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Nonstandard Abbreviations and
Acronyms

AD Alzheimer disease
AB amyloid-g

BBB blood-brain barrier

CBF cerebral blood flow

cfPWV  carotid-femoral pulse wave velocity
CSF cerebrospinal fluid

LVEF left ventricular ejection fraction
MCI mild cognitive impairment

PWV pulse wave velocity

SVR systemic vascular resistance

Given the growing prevalence of AD
accompanied by the lack of effective
therapeutics,® a better understanding of the
contribution of systemic hemodynamics to
dementia risk could have major public health
implications.  Characterizing the pathways
through which cardiovascular function impacts
brain structure and function may provide an
additional avenue for novel therapeutic target
discovery focusing on concomitant pathways to
AD that accelerate clinical trajectory or symptom
progression. Here, we review the emerging
connection linking cardiovascular integrity and
systemic hemodynamics to abnormal brain
aging, emphasizing age-related, subtle changes
in cardiac dysfunction and arterial stiffness. We
review potential pathways accounting for these
associations, focusing on how systemic
hemodynamic changes may affect brain integrity
with cognitive consequences before the onset of
dementia.

CARDIOVASCULAR FUNCTION

Severe Cardiac Dysfunction and

Abnormal Brain Aging

The volume of blood leaving the heart and
systemic vascular resistance (SVR) work in
equilibrium to maintain mean arterial pressure,
such that normally SVR increases as cardiac
output decreases. Arterioles constrict and dilate
to manipulate SVR and distribute blood
proportionately throughout the body based on
metabolic demand. Thus, changes in cardiac
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Highlights

*Subtle age-related changes in cardiac
hemodynamics have been proposed as an
emerging risk factor for abnormal brain aging,
even in the absence of cardiovascular disease.

» Reduced cardiac output and increased arterial
stiffness may cause oligemia and blood-brain
barrier breakdown, leading to
neurodegeneration, small vessel disease, and
cognitive decline.

» Age-related subclinical cardiac dysfunction and
arterial stiffness seem to exert the greatest effect
before the onset of cognitive impairment,
suggesting cardiovascular changes may play a
larger role in precipitating neuropathology and
subsequent cognitive decline than previously
recognized.

output and SVR would presumably have the
greatest effect on organs that are the most
metabolically active, thus requiring larger
proportions of systemic blood volume. Although
the brain only accounts for 2% of total body
weight, it receives 12% of cardiac output due to a
large metabolic demand.® Therefore, the brain
would hypothetically be particularly susceptible to
subtle changes in systemic perfusion and blood
flow delivery. Despite long-standing evidence that
cerebral blood flow (CBF) is always maintained
because of innate autoregulatory processes,'”
evidence over the last 15 years leveraging
sophisticated cerebral perfusion methods
suggests CBF is not always fully preserved.341":12
Specifically, aging® and cerebral small vessel
disease'® may disrupt autoregulatory processes
(eg, vasoconstriction, endothelial signaling),
placing the brain at risk in the setting of reduced
systemic perfusion.

Prevalent cardiovascular  disease,
including heart failure, has been associated with
compromised brain structure and function in late
life. Patients with heart failure have extensive
structural gray and white matter changes (cf,
Alosco et al'¥), as well as cognitive impairment,
particularly in episodic memory and executive
function domains (cf, Leto et al'®), as compared
to cardiac healthy peers. Heart failure patients
are also at an increased risk for ischemic stroke



(cf, Kim et al'®). Even in midlife, adults with heart
failure have compromised white matter integrity'’
and smaller gray matter volumes'® compared with
adults without heart failure,’'® yet they show
improvement in cognitive performance with
restoration of normal function following cardiac
transplantation.’ In patients with prevalent
cardiovascular disease or heart failure, lower left
ventricular ejection fraction (LVEF) is associated
with smaller total brain volumes?® and worse
episodic memory,?'23 executive function,?? and
global cognition.?? LVEF reflects the fraction of
blood pumped from the left ventricle with each
contraction. Among individuals with prevalent
cardiovascular disease or heart failure, lower
cardiac output (ie, the total amount of blood in
liters exiting the heart each minute) is associated
with structural brain changes®*?* and worse
cognitive performances.??2526 Thus, it is well
established that clinically relevant changes in
heart function, regardless of whether they occur
in mid or late life, are risk factors for both
abnormal brain and cognitive aging. However, the
mechanisms behind these associations remain
unclear. Heart failure is often comorbid with
chronic hypertension or other cardiovascular risk
factors, and initial reductions in cardiac output in
early stage heart failure result in an increase in
SVR to maintain peripheral blood delivery. As
heart failure worsens, both cardiac output and
SVR decline. Thus, it is unclear if associations
between heart failure and brain health are
primarily driven by reductions in cardiac output or
changes in SVR. Increasing evidence suggests
that reductions in cardiac output and changes in
vascular stiffness independently affect brain
health through overlapping pathways.

It should be noted that hypotension may
also play a critical role in mediating associations
between heart and brain health, especially in the
setting of heart failure. In heart failure,
hypotension is relatively common?’ and often the
consequence of long-term antihypertensive
medication utilization.?®-3* Among older adults,
hypotension is associated with worse cognition3'
3 and conversion to dementia.** These
associations are thought to be due to
hypoperfusion and subsequent small vessel
disease, as hypotension is associated with
reduced CBF® and increased risk of stroke,®
cerebral infarcts,3” and white matter
hyperintensities.®” Although this review will
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primarily focus on the effects of cardiac output
and arterial stiffness on brain health, hypotension
is an important mechanism to consider when
examining associations between heart health and
brain health.

Subclinical Cardiac Dysfunction
Contributions to Brain Health

Recently, even suboptimal changes in cardiac
output, without significant changes in SVR, have
been implicated in abnormal brain aging,
supporting the hypothesis that the brain is
vulnerable to subtle changes in cardiac output.
According to epidemiological evidence from the
Framingham Heart Study Offspring Cohort, one-
third of the general adult population meets clinical
criteria for low cardiac output,’ an observation
that could not be explained by prevalent
cardiovascular disease. In the absence of
cardiovascular disease, lower cardiac output is
associated with smaller gray matter volume
among community-dwelling middle aged® and
older adults,>828 but not markers of small vessel
disease, including white matter hyperintensities,®
infarcts,® or microbleeds.® Lower cardiac output is
also  associated with worse cognitive
performances,®% and though findings have been
inconsistent,’ some epidemiological evidence
suggests lower cardiac output is associated with
a nearly 3-fold risk of developing clinical dementia
over a 7.7 year follow-up period.! Although these
studies seem to suggest that associations
between lower cardiac output and worse clinical
outcomes are driven by neurodegenerative
changes rather than small vessel disease, more
work is needed to determine how cardiovascular
risk factors, such as diabetes or coronary artery
disease, may obscure associations between
cardiac function and small vessel disease.
Importantly, associations between lower cardiac
output and smaller gray matter volumes are
driven by individuals with normal cognition, not
MCI,*? suggesting subclinical cardiac dysfunction
may play a larger role in precipitating
neuropathology and subsequent cognitive
decline than previously recognized.

Additional evidence suggests other
measures of subclinical cardiac dysfunction are
also associated with brain changes. In the
absence of heart failure, reduced LVEF is
associated with structural brain changes*' and



worse cognitive performance®*4? among both
middle-aged®4? and older adults.?*#' Cardiac
strain, which measures the percent shortening of
subendocardial fibers during the cardiac cycle,*®
has emerged as a potentially more sensitive
marker of cardiac contractility than LVEF.4446
Emerging evidence suggests in the absence of
heart failure, compromised strain is associated
with worse cognitive performance*?4 and small
vessel disease, including white matter
hyperintensity volume and infarcts,*® in the
absence of any similar associations with LVEF.
Additionally, older adults with MCI, a prodromal
phase of dementia, have compromised strain
compared to cognitively unimpaired individuals.*”
Even in young adulthood or midlife, compromised
strain is associated with adverse structural brain
changes® and worse cognition.*> Thus,
subclinical changes in cardiac contractility and
pumping efficiency may affect brain health, even
among younger individuals before the onset of

Neurobiological Pathways

The precise pathways through  which
cardiovascular dysfunction affects brain health
remain elusive, but it is possible that the
associations are partially mediated by changes in
CBF delivery (see Figure). Patients with heart
failure have reduced CBF compared with adults
without heart failure.*® This association is likely
due to compromised contractility, as reduced
LVEF is associated with decreased CBF in older
adults with heart failure,® and CBF returns to
normal levels after  successful heart
transplantation and restored cardiac function.®"
Interestingly, suboptimal cardiac output is also
associated with decreased CBF among older
adults in the absence of heart failure.* Suboptimal
cardiac output and subsequent CBF changes
may not be robust enough to cause frank
ischemia, which is supported by the

age-related cognitive impairment or
neurodegeneration.
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Figure. Neurobiological pathways accounting for associations between cardiac function, arterial stiffness, and brain health.
Subclinical reductions in cardiac function result in reduced total cerebral blood flow (CBF). Although this reduction may not be enough
to cause frank ischemia, it may lead to disruptions in metabolite delivery and clearance, resulting in neuronal dysmetabolism. Neuronal
misfiring and metabolic insufficiency may spur the development of tau and synaptic dysfunction, eventually causing neurodegen eration
detectable on neuroimaging. As arteries stiffen in older age and are less able to buffer the pulsatile energy of blood, harmful energy
is transmitted to the cerebral microcirculation. This increased energy damages the blood-brain barrier, inciting an inflammatory



response and possibly compromising amyloid b (Ab) clearance mechanisms, resulting in white matter damage. Capillary damage also
may lead to reduced CBF over time, resulting in tau upregulation, synaptic dysfunction, and subsequent neurodegeneration.

aforementioned absence of associations
between cardiac output and white matter
changes.>® However, given lower cardiac output
consistently relates to gray matter volumes, a
marker of neurodegeneration, subclinical cardiac
dysfunction, and corresponding CBF reductions
may be sufficient to initiate dysmetabolism and
apoptosis within neurons. Small reductions in
CBF can lead to blood-brain barrier (BBB)
permeability,>® extracellular matrix remodeling,>
and synaptic dysfunction.>* In animal models of
cerebral ischemia, transport across the BBB is
increased,® proteases inducing neuronal death
are upregulated,>® and synaptic transmission is
depressed.?* These processes may lead to toxin
build-up and neuronal death, aligning with
reported associations between cardiac output
and neuroimaging markers of
neurodegeneration.>®  Notably, associations
between suboptimal reductions in cardiac output,
reduced CBF,* and smaller gray matter volumes*°
are all driven by individuals with normal cognition,
and BBB breakdown in the hippocampus occurs
before AB (amyloid-B) and tau pathology
accumulation.®® Thus, BBB disruption due to
suboptimal cardiac output may be one pathway
through which reductions in cardiac output
precipitate brain aging, before overt cognitive
impairment. However, it should be noted that
subclinical reductions in cardiac contractility, such
as compromised cardiac strain, may not be
robust enough to lead to cerebral hypoperfusion.
Although the pathways connecting subtle
changes in contractility to brain health remain
unknown, it is possible that severe reductions in
cardiac contractility may increase the risk for
blood stasis within the heart and subsequent
microemboli,® leading to microcirculatory
damage®’ and cognitive decline.®®
Cardiovascular dysfunction could
contribute to neurodegeneration and cognitive
outcomes through tau pathology (see Figure).
Among older adults with nhormal cognition, lower
LVEF is associated with increased cerebrospinal
fluid (CSF) concentrations of tau,®® reflecting
greater cerebral tauopathy. Tau is one of the
hallmark neuropathologies that accumulates in
AD, along with AB. Additionally, some evidence
suggests that cardiovascular dysfunction may
contribute to AR accumulation.®® However,
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studies examining neuropathological
associations with heart failure suggest cardiac
dysfunction may primarily affect brain health
through pathways independent of AD. Compared
with individuals without heart failure, individuals
with heart failure have milder AD
neuropathology®! and are less likely to have Tar
DNA binding protein 43 postmortem.®? Recent
animal evidence also suggests inflammation may
account for cardiac dysfunction connections to

adverse brain outcomes. After myocardial
infarction, mice show increased microglia
activation, which is specific to cerebral

inflammation.®* However, additional studies are
needed confirm associations between cardiac
dysfunction and neuroinflammation in humans.
Thus, more work examining neuropathological
correlates of cardiovascular dysfunction is
needed to better understand how subclinical
cardiac dysfunction leads to compromised brain
structure and function, independently or through
mechanisms that intersect with AD pathology.

ARTERIAL AGING

Arterial Stiffness and Abnormal Brain
Aging

Changes to brain health may also be due to
changes in SVR, which is primarily regulated by
the arteries and arterioles. Blood flow is pulsatile
throughout the cardiac cycle, as a large pressure
wave of blood moves forward after the heart
contracts during systole and the wave gradually
decreases throughout diastole. After blood leaves
the left ventricle, the vascular tree (including the
aorta) has varying levels of resistance to ensure
proper blood delivery to target organs during
these normal changes in pulsatility. During
systole, a healthy, compliant aorta expands and
absorbs some of the forward pressure wave,®
ensuring that harmful energy is not transferred to
smaller, distal (and more fragile) blood vessels.
However, as the architecture of the vessel wall
changes with age and smooth muscle cells

adapt, aortic expansion becomes
compromised. In normal aging, elastin
concentrations decrease,®® collagen
concentrations increase,®® and advanced-

glycation end products infilirate the vessel



walls,%” resulting in a stiffer morphology. Thus,
the aorta becomes less compliant, cannot absorb
the excess energy of blood leaving the heart, and
greater pulsatile energy is transmitted to the
periphery. This transmission is particularly
detrimental to high flow organs, such as the
kidneys and presumably the brain.

Initial evidence suggesting that arterial
stiffness could affect brain health focused on the
contributions of hypertension. As vessels cannot
adequately expand to absorb pulsatile energy of
blood flow, endothelial cells are damaged and
vasoconstriction occurs, resulting in increased
pressure on the vessel wall and hypertension.56°
Additionally, increases in arterial stiffness have
been associated with blunted baroreflex
sensitivity’® and decreased kidney function,”
which also contribute to elevated blood pressure.
Hypertension is prevalent among 72% of older
adults’?> and associated with white matter
alterations,”*7® reduced gray matter volume,’®"”
worse cognitive performance,””’® and an
increased incidence of MCI.”® Even in midlife,
increased blood pressure is associated with
greater white matter damage,®® faster
hippocampal atrophy,® steeper midlife cognitive
decline,®” and an increased late life risk of
dementia.®?83 These data underscore how early
vascular changes, even in midlife, may precede
common etiologies of cognitive decline in late life.

Subclinical Arterial Stiffness
Contributions to Brain Health

Even before overt hypertension, subclinical
increases in arterial stiffness affect brain health.
Early arterial stiffness changes can be measured
with pulse wave velocity (PWV). Increased PWV
is thought to precede hypertension® and can be
measured using tonometry, calculating the time
elapsed between blood pulses through large
peripheral arteries (most commonly the carotid
and femoral arteries) that cross the aortic arch.®
Among older adults, increased carotid-femoral
PWV (cfPWV) is associated with smaller total
brain volumes® and regions susceptible to
neurodegeneration due to AD pathology.85:8
Consistent associations have been reported
between cfPWV, stroke,®” and neuroimaging

markers of small vessel disease, including
microbleeds, 6.88.89 infarcts®8-90.91 and
compromised white matter
macrostructure®.9091  and  microstructure®

among older adults. Notably, these associations

22

have also been reported in middle-aged
adults, 899395 suggesting that arterial stiffness
might be an early driver of abnormal white matter
changes seen in late life before cognitive decline.

Extensive evidence suggests arterial
stiffness is associated with worse cognitive
outcomes. Among older adults, increased cfPWV
is cross-sectionally associated with worse
memory performance,®®"9%.97 and at least one
study suggests similar associations exist in
midlife.*® Additionally, individuals with MCI and
AD have higher cfPWV compared with individuals
with normal cognition.®® Among older adults,
baseline arterial stiffness predicts faster cognitive
decline over time,® specifically executive
function'® and memory performance,”' and
increased cfPWYV is associated with an increased
conversion rate from MCI to dementia.'®?
Collectively, these data suggest associations
between arterial stiffness and cognitive decline
may occur through neurodegeneration, small
vessel disease, or white matter damage.
However, it should be noted that a majority of
arterial stiffness studies rely on tonometry-based
measurements at distal arterial sites meant to
approximate blood flow that crosses the aortic
arch, but these assessments are thought to be
confounded by the tortuous architecture of
arteries found in aging. Aortic PWV provides a
noninvasive direct measurement of blood flow in
the thoracic aorta with substantially reduced
measurement error compared with other
available tools and is thus an accurate
measurement of the central path accounting for
vessel stiffening.'®® Although some studies have
utilized this measurement,*'%4-1% more studies
directly assessing aortic stiffness are needed to
understand the effects of aortic stiffening on brain
outcomes.

Neurobiological Pathways

Although the mechanisms underlying
associations between arterial stiffness and
abnormal brain aging remain elusive, existing
evidence supports multiple pathways. First,
arterial stiffness and the consequential pulsatile
energy of blood transmitted to the periphery may
directly affect brain structure and function (see
Figure). As the vasculature stiffens, there is
increased transmission of pulsatile energy to
downstream arteries, including the cerebral
circulation.® Increased arterial stiffness leads to
increases in blood flow pulsatility, specifically



within the carotid arteries,® which are primary
suppliers of the cerebral circulation. Increased
forward wave intensity in the carotid arteries is
associated with cognitive decline,'%” further
suggesting that increases in arterial stiffness may
directly affect brain health. Increased
transmission of pulsatile energy to the cerebral
vessels likely leads to microcirculatory damage
and remodeling,'® resulting in reduced CBF?3 or
cerebral ischemia.?” However, even oligemia,
reflecting subtle reductions in CBF, can disrupt
the BBB.'% Endothelial cells are necessary to
preserve the integrity of the BBB, and these cells
must be maintained by an optimal shear stress of
blood flowing through the vessel.'® Increased
pulsatility and reduced CBF result in intermittently
higher shear stress, damaging the endothelial
cells and downregulating proteins needed to
maintain  critcal BBB properties.'® BBB
disruption can compromise transport
mechanisms,"® causing the build-up of toxins,
such as thrombin™" and fibrinogen,'? and waste
products that are normally trafficked through the
BBB. These toxins can alter protein synthesis''®
and synaptic dysfunction,''? possibly accounting
for the aforementioned associations linking
arterial stiffness to neurodegeneration®-8 and
cognitive decline.%%91:96.97 Additionally, increased
pulsatility may incite an inflammatory cascade,
including astrocyte'* and microglia''® activation,
damaging both gray and white matter. Although
speculative, these hypotheses are supported by
unpublished work from our group'®® showing that
higher PWV is associated with higher
concentrations of CSF neurogranin, reflecting
synaptic dysfunction,'® and higher levels of CSF
YKL-40, a marker of inflammation,"” among
older adults.

Second, arterial stiffness could influence
brain outcomes by interacting with AD pathology,
including AB and tau (see Figure). Among older
adults, greater systemic cardiovascular risk,'®
primarily driven by hypertension,''® is associated
with greater in vivo levels of positron emission
tomography''® and CSF tau."® Our unpublished
data also suggest that higher PWYV is associated
with greater CSF tau concentrations among older
adults."® Although the molecular mechanisms
behind these associations are unknown,
increased arterial stiffness and the subsequent
transmission of pulsatile energy to cerebral
circulation may lead to decreased CBF,® as
described above. Multiple animal'® and
human'?' studies suggest that decreased CBF
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modulates tau expression and leads to tau
hyperphosphorylation, possibly accounting for
reported associations between arterial stiffness
and tau pathology.'%®'?? | ess evidence suggests
arterial stiffness may affect AB pathology. Among
older adults, higher cfPWV is associated with
greater in vivo cerebral AR deposition measured
on positron emission tomography.'?® Although
arterial stiffness results in cerebral oligemia,?
hypoxia increases amyloidogenic AB
processing,'?* and BBB integrity'?® is necessary
for AB clearance. Thus, as arteries stiffen and
more pulsatile energy is transmitted to the
cerebral circulation, AB may accumulate at a
faster rate. By contrast, other studies have not
found arterial stiffness associations with in vivo
AB levels.'%18119 |n summary, these findings
suggest that arterial stiffness likely affects brain
structure and function through at least tau
pathology, but whether that is independent of or
in conjunction with AB pathology remains to be
seen. Clearly, there is a major need for robust,
future work examining the consequences of
increased arterial stiffness and brain health in the
presence or absence of AD pathology.

Furthermore, it is noteworthy that arterial
stiffness associations with decreased CBF? and
increased in vivo tau levels are driven by
individuals with normal cognition, not MCI.1%
Recent studies support the hypothesis that
vascular changes precede AD pathology
development,?® midlife vascular risk factors are
associated with increased AR deposition 20 years
later,"?” and a recent meta-analysis suggests that
vascular dysregulation precedes abnormal
protein accumulation, structural brain changes,
and cognitive decline.'?® Thus, it is plausible that
early changes in arterial stiffness and vascular
hemodynamics, even at midlife, precede and lead
to subtle changes in CBF, BBB disruption, chronic
inflammation, or exacerbation of AD pathology
that leads to worsening symptom progression in
late life.

CONCLUSIONS

Emerging evidence suggests changes in
cardiovascular integrity are related to worse brain
health outcomes, even in the absence of
prevalent cardiovascular disease. Age-related



subclinical cardiac dysfunction and arterial
stifnress have been  associated  with
compromised brain structure and function and
seem to exert the greatest effect before the onset
of any clinical manifestations of cognitive
impairment. These early cardiac hemodynamic
changes may contribute to reduced CBF and
BBB disruption, directly impacting brain integrity
or exacerbating downstream consequences of
AD pathology, ultimately contributing to
neurodegeneration and cognitive decline. It is
critical to gain a better understanding of the
pathways through which systemic
hemodynamics affect brain health before
symptom onset to aid in the discovery of new
therapeutic strategies focused on these
concomitant pathologies through which age-
related changes in cardiovascular integrity and
AD pathology interact to worsen clinical trajectory
among middle-aged and older adults.
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3. EXOATAXMOX

EIZATQI'H

Mo v vy oK pov epyacio amopAacica vo HeTaPpiom Eva ETGTNHOVIKO dpBpo T American
Heart Association (AHA), pe titho «Impact of Cardiovascular Hemodynamics on Cognitive
Agingy». To «xeipevo €€etdlel tov TpPOTO HE TOV OMOI0 1 KOPSIAYYEWOKN LYElD, 1 KOPOoK)
Aertovpyior KoL 1 opTNPOK) OKANPio EMOPOVY GTNV VLYEID TOL EYKEPAAOL KOL TN YVOGOTIKY|
mpavon. Onwg elvatl avapevopevo o€ Eva KEIPEVO 1ATPIKNG PVGEMS, 1 LETOPPOUCTIKT O10OIKAGT0L
ovvodeLTNKE amd dapopeg mpokinoes. Ta mpoPAnuata avtd emdvdnkay pésa amd ™ YpNnon
SAPOP®Y SASIKTLAKAOV Kol EvTumemv Bondnudtov, kobodg Kot HECH TUPAAANA®V KEWEVEOV.
Emniéov, avétpela oe onuavtikég Oewpieg mepl petdppaong, 6tmwg avtiv g Christiane Nord,
TPOKEWEVOL VO OVTANC® Tepattépw Pomnbeta. Xtnv avaivon mov akoAovOel, mapabétom pe
SoUNUEVO TPOTO TN UETAPPACTIKY GTPATNYIKY] oL LIoBETMGA, KOOMDS Kot To. TPoPALaTe oV
avEKLYOV Kol TIG AVCEL oL UTOPECO Vo Ppm Yo TNV OVTILETMOMTICT] TOVG. ZUYKEKPIUEVA,
ToPUOET® TO VPOAOYIKE, AEEINOYIKA, TPAYUATOAOYIKA, YPOLUOTIKE KOl GUVTOKTIKA GTOUYElN Kot
TPOPAHOTE TOV KEWEVOD, EVOD YIVETOL 1010ITEPT] AVAPOPE GTO TPOPANUATO TOLV GLVAVTNGCH GE

EMIMESO OpOAOYIOG.

3.1 XTPATHI'IKH THX META®PAXHX

Onm¢ Tpoava@épOnke, yio TNV EKTOVIOT TS TTVYKNG LoV gpyaciog a&lonoinsa motkilo
éviuma (0mwg AeEkd) kot drdikTvokd PBondfuata, petaéd TV omoiwv ot PBacelg dedouévav
IATPOAEEH xot IATPOTEK, xabd¢ ko Oewpiec g Christiane Nord mepi petappooTiK®v
TpofAnudtwv kot SuokoMmv, to Biprio Tov Zompiov Kepapida pe titho «Znmuota Oporoyiog
omv Teyvum Metdopaon», kot Ao moArd. Emmiéov, ékava yprion mapdAiniov Keyévov
dwbéoimv oto 01001KTLO, LE ELPOOT) GE EMOTNHOVIKEG dNpoctevsels 6to Google Scholar. Me
Bonbela twv mapondve epyadeinv, oyt povo katdpepa vo Bpm AVGELS Yo To. TPOPALOTO TOV

TPOEKLYAV, OAAG OLUUOPPOGO KO L0 GUYKEKPILEVT] GTPUTNYIKY] LETAPPOUCTG.

ATo@pdacioa vo LETOPPAcH TO TPOTOTLTO KeleVo e Pdor o EAANVOP®VO KOVO-GTOYOG,
Oyt LOVO TO EOIKELIEVO OAAL KOt TO VPV KOWO. ZVYKEKPIUEVO, OKOAOVONGA TN GTPATNYIKNY TG
OIKEOMOMMONG, OamoPedyovTtag OUMG Vo ToPEUPO  OVCIWOMG GTO  TPMOTOTLTO  KEIUEVO.

Evoopdtooa, dniadn, ene&nynoeig 6mov KpvoTtay amapoitnto Kot epiktd, yopic va dotapdEm
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TN POT) TOL KEWEVOD, TPocHETOVTOC TaPEVOETELS G onpeia OToL ypelaldtay emmAEov dievkpivion.
Katd v dmoyn pov, n enitevén tov emBuuntov otdYov omd £vav HETAPPOUCTN TPOoHToBETEL TN
dwtpnon HwG otafepng Kol GULVENOVS OTAONG MPOG OAOVS TOVUG EUTAEKOUEVOVS OTN
HeTAPPaoTIKN dtadikacic. Q¢ dapesorafnTng, 0 LETAPPASTNS PEPEL NOIKN VOHVN TOGO améEvavTl
0TOVG OMUIOVPYOVS TOV TPMTOTVTOL OGO KOl GTOVS OMOOEKTES TNG YAMGGaS-01OY0v (Nord, 1997).
O amodékng, SwPalovtag Eva 101KO HETOPPACHIEVO Kelpevo dev Ba Tpémet va avtilopufavetot ott
mpoxeran Yo petdppoon. Avtifeta, Ba mpémel va £xel v aicOnom ot to keipevo £xetl ypaptel
eEapymg o1 O1KT| TOV YADOGGA, LE PUOIKO Ko okelo Tpdmo ([Tapiavov, 2015). Avti 1 apyr| vanpée
KaBodNYNTIKN 01N O1KN HOL UETOPPOCTIKY] TPOGEYYIoN Kot amoTtéAece T Pdomn yio TV €mA0YN

NG GTPUTNYIKNG OV akoAovOnoa.

Etvar onpaviikd va emonuaviel to yeyovog 0t 6TaV KAVE AGY0 Y10 KUETOPPACTIKE
TPOPALOTOY, KOTATACO® GE ALTE KOl TNV £VVOld TOV «UETOPPUCTIKOV dvokoMdvy. Katd
dladKasion TNG LETAPPOCNG Ol LETAPPACTES GLYVA AVTETOTILOVY dVOo €10M eumodiwy, To omoio
elval o LETAPPACTIKG TPOPANUOTO Kol O1 HETAPPACTIKEG OvokoAies. Ta mpoPfAnpota agopovv
YEVIKEG TPOKANGELG TOV AVTIUETOTILOVY OAOL O1 LETAPPACTEG, EVED 01 OVGKOAIEG EIVAL TPOCOTIKES
Kol 0QpOpOvV UEHOVOUEVO TEPIOTATIKA Kol EUTOOLO TOV dVOKOAEVOLV TOV KaBévay EeywploTd.
Emopévoc, otig endpeveg evotnTeS, 0TAV 0VaPEPOUOL O «TPOPANLLOY, EVOEXETOL OLTO VO GUVIGTA

TPOCMOTIKT «OVCKOMOY.

3.2 YDPOAOI'IKA XTOIXEIA

Onwg elvor avopevopevo yoo €vol EMOTNUOVIKO KEIPEVO, TO VOOG TOV TPOTOTOHTOL
yopoktpiletor omd avoTnPATNTO, EMGNUOTNTO, AVTIKEUEVIKOTNTO Kol AmpOCMOT TPOGEYYIo.
"Eva 1atpikd keipevo dev £xet Hovo 0VGKOAO TEXVIKO AEINOY10, OAAG O100€TEL Ko 0pKETE SVOKOAN
CETOLYYEALOTIKT PYKO» 1) OPOAOYIO TOV YPNGUYLOTOIOVVE PETAED TOVG 01 E0KOL TOV TOUEN, TPAYLLOL
mov dVokoAd Kataiafaivel kdmowog mov Ppiokeror €KTOC aVTOV TOL KOHKAOL KOTOVONGNG
(Pilegaard, 1997). Katd ™ o1dpkela g petdepaons, katéfaia kabe dvvatn mpoomdbeio vo
JTNPNC® KOl VO AmodMo® e akpifeia To VPOG TV GLYYPAPE®V. Av Kot TO Kelpevo eaivetol va
angvfHveTar Kuplwg oe €101KOVG AOY® NG aVoTNPOTNTAS Kot TG e€edkevpévng oporoyiag, to
KOWO-01OY0G TEPAapPaver Kat To evpl Koo, dnwe cupPaivel oe oA dpBpa g AHA. o tov
AOyo avtd, yopic vo JTopdEé® TO VPOG TOL TPMTOTVTOV, &kava KAmoleg AeSAoyikég

TPOTOTOWGELG Y10 VO SIEVKOADV® TNV KATAVOTOT) TOV KEWEVOL amd U1 E101KOVG.
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3.3 AEETAOI'IKA XTOIXEIA

Ot GUVTAKTPLEG TOV KEWEVOD EMAEYOVV GUGTNUOTIKG TN YPNON ETIGTNUOVIKOD OvVTi Y10l
KkaOnpepvol Aeghoyiov. Evigiktikd, Tpotipohv 6poug OTmg «1oyoupion ovTi yio Tov TeptocoTePo
OLOOEOOUEVO «EUPPAYLLOY, EVITYDOVTOG TG TOV EMGTNIOVIKO YapakTipa ToL KeWEVo. [Tépa amd
10 &fedkevuévo Aeghdylo, aflomoovy EMOTNUOVIKY opoAoyio. kaf’ OAn TN SldpKeEl TOV
KEWWEVOD, UE OPOVG OTMC «KOPIIOKY] AVETAPKEL Kol «opTnpaky] okAnpion. Ot ev Adoym dpot
eviaccovtal oty O Oepatiky meployr, TV 10TPIKY, TPOGoHidovTag 610 Keipevo pia aichnon
OGUVEKTIKOTNTOGC. ZTN LETOPPOCTIKN dtadikacio, KatéBaia kdbe duvarn mpocmdbeio va S10Tnprom
aVTO TO TVEDUO, GLVOYNG KOl OKPIBENG. XVUVOMKE, OEV AVIWUETOTICO CNUAVTIKO TPoPANpaT
avapOPIKE e TO AEELOYIKO KOUUATL TOV KEWWEVOV, KABmG To Ae&IAOY10 peTapEpOnke EmTLYMOG Ko

OTNV EAMNVIKT YADGOO.

3.4 ITIPATMATOAOTI'IKA XTOIXEIA

Ov petappactés ovyva avipetonilovv odpopa €idn mpoPAnudtov ce oyéon UHe T
TPAYLOTOAOYIKE  oTolyel €vOG KEWEVOD, OMMG TMOMTICUIKEG EKPPACELS, 1OIOUATIGHOVC,
TOTOVOIOL KOl TTOAAG GAAO. XtV TEPIMTOON TOL GLYKEKPEVOL 1OTPIKOD KEWEVOV, TETOLN
otoyeio amovotdlovv, KaODS T0 avoTNPd EMOTNUOVIKO VPOG Oev MTPENEL TNV VIOPEN TOVC.
Qo1600, aVTIKPIoO O1APOPa TPAYUATOAOYIKE GTOYEIN OTTMS OVOUATO OPYOVIGLMY KOt TITAOVG, TO

omoi0l ATOTELECAY LETOPPOUCTIKA TPOPANLOTOL.

[Ipoto mopdderypo amoTeAel 1 PETAQPOCN M UM TNG OVOUOGIOG TOV ETIGTNLOVIKOD
neprodwkov ATVB (Arteriosclerosis, Thrombosis, and Vascular Biology) tng AHA. Xvykekpyiéva,
N ovopocios ot eUEavileTal apKeTEC POPEC OTIC TPMTEC GEAdEC TOV ApBpov, OTov YiveTon
avagopd kot ot oepd ekdocewv ATVB IN FOCUS. Av kot opiopévor pun edikevpévot
avayvooTes evogyetat va givar egokelmpévol pe tov opyaviopd AHA, givar Arydtepo mbavd va
yvopilouv ™ ovykekpévn oepd mepodikadv ATVB IN FOCUS. Katd ™ yvoun pov, M
petdppacn Tov Ba Tpokarovoe PLeyaADTEPT GUYYLOT KATA TNV AVAYVMOGT] TOV KEWEVOD, omd OTL N
OTAY] LETOPOPE TNG OVOLOGIOG GTO HETAPPOCLOL. XTo EAANVOPVA TapdAinia keipeva, pdora,
dwmictwoa 0t cuvnBileTon 1 ypNon ™G ayyAMKnS ovopaciog Tov meplodikov. EEétaca, emiong,
10 €VOEYOEVO TPOGONKNG LG EMEENYNONG, OGS «To TEP0dKO AT VB, mctdc0 £kpva Tt pia
tétown mapépPoon Ba Nrav mepirty|, kabog o ATVB IN FOCUS 610 mpotétumo amoteAel ko

KOUUATL TOV TITAOL TOV TEPOOKOV. ZVVEM®MS, KATEANEN OTL 1 STHPNON NG TPWTOTLTNG

27



ovopaciag, xopig petdopacn N emeEnynuotikn topéupaocn, eéumnpetel KaAvtepa v axpifeia

KOl OHOAOTNTO TOV PETOPPACUATOG.

‘Evo emmAéov TpOPANUA TPOYHOTOAOYIKNG PVCENMG OV OVTILETOTIGO APOPOVCE TOV OPO
Alzheimer’s disease (AD). To {3mnua mov mpokidmtel dev oyetiCeton e v 0pHn amdd061 Tov 6T
EMMVIKA, OAAG e TV EMAOYN TOL KATAAANAOV TPOTTOV AO0OTG OTO UETAPPAGHLO, dNAAST| GV
TPEMEL vaL Petvel og €xel N va ypnotpomomBel 1o avtictoryd tov ota eEAANVIKE. Me dAAa Adyia, to
diAMpa pov eotioce oto av o Empeme va doutnpnow Tov 6po «voco¢ Alzheimer» 1 va tov
amodMo® ¢ «vO0coG AAtoydipep» péow G peddoov g petaypagpns. Omwg avéepepa
TPONYOLUEVMG, KATA TN OIAPKELN TNG LETAPPOONG AKOAOVON GO TN GTPATNYIKY] TG OTKEOTOINGNG,
EMOIDKOVTOG VO «PEPMY TO KEILEVO TO KOVTA 6T0 KOvO-010%0. H AéEN «Alzheimery givon evpémg
OO0 EVT KOt avaryvopion, Kot xpnoonoteitor ToAd cuyvd ot Ogpatoroyio, aArid e&icov
ddedopévn givol Kot 1 avTioToyn HETAYPOPY] TNG OTO EAMVIKG ¢ «AATGYOEP», N omoia
amotelel Aueco davelopd amd ™ AEEN «Alzheimery, kot agopd tn petaypaen Ttov Opov UE
EAMAMNVIKOVG YOPAKTNPES «UE GTOYO TNV OGO TO SLVATOV KOVTIVOTEPT AO0CT] TG TPOPOPES TOL
EevOYAmooov Opov KOl CLVAUO TNV TPOGOPUOYN TOL OPOL GTNV EAANVIKY G®VOAOYiO
(Kepapidag, 2015). Metd amd ektevn £pguva. Kot S100TODPMOGT TOPIAANA®Y TNYDOV OmToPacioa
va eMAEE® TN peTaypapn «Adtoyayepy. H ardpaon avt faciotnke oto yeyovog 6t eEummpetet
KOADTEPO TN OTPOTNYIKN TNG OIKEWTOINONG, (QEPVOVTIONS TOV OpPO TIO KOVIE OTN YAMOGIKY
TPAYUOTIKOTNTO TOV EAANVOP®VOL OVOyVDOTH, Kot o610 OTL 1) YPNON TOL OTNV EAANVIKNY

BiBAoypapio eivorl apkeTA GUYVI KoL OTOOEKTY.

"Eva mapopo1o iAo aviipetdnioo pe tov 0po «tau proteiny. Onwg kot oty mepintmon
¢ «Alzheimer’s disease», 0 0po¢ «TPOTEIVN tau» YPNOYOTOLEITOL TOAD GLYVA GE EAANVIKEG
napdAnieg mnyég pe cvvaen Bepatoroyia. Iap’ dha, e€icov dndedopévn etvar Kot 1 LETOy O
OV Opov «tau» ¢ «tav». Agdopévov OTL 1| LETAYPOPT] TOV TPMOTOTLTOL AyYAKOD OpovL &ivar
OOOEKTT), KOl LE GTOYO T ST PN O TNG 10106 GTPATNYIKNG GE OAOKANPO TO KEILEVO, OTOPAGIGO.

VO YPNOYLOTOU|OM TN LETOYPAPT] GTO UETAPPAGLA LoV, OTOSIO0VTOS TOV OPO MG «TPOTEIVI] TOLY.

‘Eva akopn {mua mov pe mpofinudtices nrav n opbr| amddoon g peréng «Framingham
Heart Study Offspring Cohort». Ztic eAMnvikég mapdAinieg mnyéc, dev UmOPECH VO EVIOTICW®
oAOKANPT TNV Ovopacio TG HEAETNG OTO EAMANVIKA. Ze apKeTd Keipeva Tapdpotag Oepotoroyiog

N anddoon g Nrav «uerétn Framinghearty, akolovBovuevn amd emeEnynon oe moapévOeon,
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oniaodn «MeAétn Framingheart (Framingham Heart Study Offspring Cohort)». T'a Adyovg
axpifelag Kot TPosPaASOTNTOS, ATOPAGICO. VO TPOGHECH AVTHV TV AmOO0G GTO UETAPPOAGHLA
LoV, J1TNPAOVTOS £TCL TN SVVATOTNTO OV TNONG TG TANPOVS OVOLOGTIOG TNG MEAETNG, 1| OToia
HEAAOV glvarl KATL AYVOGTO Y10, TO EAANVOP®VO KOWO-GTOYOG, EVM TAPAAANAN GULLLOPPADOVOLLOL LLE

TIG KOWAG OMOOEKTEG TPOKTIKEC.

3.5 TPAMMATIKA KAI XYNTAKTIKA XTOIXEIA

To «eipevo yapakmmpiletar Kvpiwg amd T ypfon Hakpomepiodov Adyov, TOV 0mMOio
mpocmainca vo akolovOnow pe ™ péytot dvvarn axpifelo. Qotdc0o, e opiouéva onpeia Tov
KEWEVOD, 1 aOO00T ToL amodelyOnke avEéEtn. Avtd opeiletor 6TO YEYOVOG OTL GE OPIGUEVEG
TEPUTTMOOCELS Ol TEPIOOOL EKTEIVOVTAV GE TEGGEPLS GLVEYOUEVES YPOUUES YOI Kopio oo,
KaB1GTAOVTAG TNV OVAYVOOT] TOV UETAPPACUATOS O0GKOAT. ['la vo S1eVKOAVVE® TV avAyvVmoT) Kot
KOTOVONGT OWTOV TOV OmooTacudtov, enéhela, 6mov Kpidnke omapoitmro kol €QKTO, Vo

SOTAC® TIG LEYOAES TTPOTAGELS 1 TEPLOOVG GE HKPOTEPEG,.

‘Eva yapaxtnpiotikd moapdoetypa arotedel ) mepiodoog «Recent studies [...] and cognitive
decliney», tnv omoia daipeca Ge TPELG OLPOPETIKES TPOTAGELS, AmodidovTic v ¢ «IIpdopateg
peAETEG [..] ™S VONTIKNG EKTTOONG». AVAAOYEC TEPIMTMGELS VINPEAY Kol 0€ GAAN onUEiD TOV
KEWWEVOD, OTOV eMSIMEN va S10TnPNom TV aKPIPEI TOV VONUATOS TOV TPMTOTHTOV, TPOGEXOVTUG

waitepa vo unv oAAo1w0el to mepteydpevo AOY® TG GUVTOKTIKNG OVTHG TPOCAUPUOYNG.

211 GUVTOKTIKT 0VAALGT] TOV KEWWEVOV, OVTILETOMICO EVA TPOPANLOL TTOV OPYIKA QOVOTOV
OPKETA OVOKOAO Vo EMAVLOEL, OUMC, e TEPATEP® UEAETT amodelyOnke Atydtepo mepimhoko amd
0,TL aPYIKAL QOIVOTOY. ZVYKEKPIUEVO, OV TPOKAAEGE cVYYLON M TEPiodog «Although prevalent,
cardiovascular disease [...] impact brain health», Kabdg, pe v mpo™ paTd, EovoOTOV Vo
otepeitar Aoyukng cvvoyns. H apyikn pov evtvmmon ftav 01t o1 GuYYpaeeic Tov KEWEVOD 16mG
elyov mapareiyel kdmoa AEEN katd ™ cVVTOEN TS 26TOGO, TPOYOPDOVTAS GE UETAYEVEGTEPOL
onueio TOV KEWEVOL, TOPOTNPNCO EMAVENUUEVOS TNV EKQpootn «prevalent cardiovascular
disease», yeyovOog MOV e OONYNOE GTO GLUTEPAGLO OTL 1 OPYIKT OVCKOAIN TPOEKLYE AO TNV
OKOTAAANAN yp1IoN KOUUATOG. APOD aryvOnoa TO TEPITTO KOLLLLML, KATAVONGO TATPMG TO VONLLOL TG

TEPLOOOV KOl TPOYDPNOO GTY) GOOTN UETAPPOUCT TNG.
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3.6 AHMIOYPI'TA TAQX2XAPIOY OPOAOI'TAX

A&gdopévou 0Tt T0 TPMTOHTLTO ATOTEAEL EEEOIKEVUEVO 1ATPIKO KEILEVO, NTAV AVOUEVOLEVO
va TepapPavel vov peydlo OYKo 1Tpikng oporoyioag, n omoio PacileTon ot GUYKEKPIUET
Oepatoroyioa tov. H oporoyia mov ypnoyomoteitor 6t0 mPOTOTLIO Kelpevo glvarl Wiaitepa
e€edkevpévn Kal, o¢ ek T00Tov, dVokoAn. H opoioyia mov Ba ypnoyomombel ot yAdoca-
0T10Y0, KABMG Kot M TEMKN EMAOYN TNG OMOS00NG TNG OTO UETAPPOCUO, OTOLTOVV 10104TEPT
TPOGOYN, DGTE TO PETAPPOUCUEVO KEILEVO VA v EMTKALPO Kol VO OVTOTOKPIVETOL GTN GUYYPOVI
opoioyia Tov Topéa. ' Tov Adyo awTo, eivar amapaitnTn 1 EVOEAEYNS Kl ] GUGTNLOTIKY £PELVOL
o€ TAPAANAES TTNYES, KaODG Ko 1 yevikdtepn yvoon kot e€okeimon pe 1o Bépa (Kepapidag,

2015).

[TapdAinia pe TV ovaAVon TV Op®V TOV KEWWEVOL, GLVNONG TPOKTIKY Eivor 1) Onpovpyia
evog yhwooaplod. To yAwoodpt gumiovtileton pe toLG OPOLS TOV KEWWEVOL KO TPOTACELS
anddoons, evod M odikacio avty Ponddel tov petappacty va euPabivel 6TV Katovonorn Tov
KEWWEVOD, EMTPEMOVTAG TOL VO OVOTPEYEL Kol VO avaBe®pnoel TIG OPYIKEG TOL TPOTAGELS
(Kepapidag, 2015). Emopévac, 10 YAwoodpt tepthapfavel Tovg Opoug Tov KEWEVOL, TNV Amddoon
TOVG, KOOMG Kol MNYEG MOV TEKUNPLOVOLY TNV opBdTNTA TNG OAmOO0oNG, EMITPEMOVTOS GTOV
LETOPPOGTY) VO OVOTPEYEL GE AL TO 6TO LEAAOV OTOTE KpiveTar avaykaio. Etot, mpwv amd v Evapén
NG UETOPPACTIKNG SodIKOGIoG, Tpoymdpnoo otn dnuovpyio vog yhmooaptov (PA. [lwcacdpt),

OOV KOTEDETOL TOVG POV TOV KEWEVOD KOl TIC AVTIGTOYEG OMOOOGELS TOVG,.

3.7 IPOBAHMATA OPOAOI'TAX

Katd ) d1dpkeia g Epeuvag TV OpmV TOV E10TKOV KEWEVOD, OEV GUVAVINGO GNUOVTIKA
npofAnpate oty €0peon KATGAANA®V amoddcewv ot YAOooa-ctdyo. Emumdéov, vmipéav
emopkels mapaAAnieg mnyéc mov emiPePaimvay 6TL N LETAPPACT] TV OpmV glvar KT KoL 0poN.
g TEPMTAOCELS OOV OEV VI PYOV TAPUAANAES TNYES Y10 CLYKEKPLUEVOLG OPOLG Kot Oepotoroyia,

vioBéoa otpatnykég ocvhvieong 1 TpdTaong AmTOS00TC.

Avo kvpleg mpokAnoelg avadelydnkov katd ™ ovviaén tov yAwocaplov. [Ipdtov, 1
VIopEN TOALATADY amO0OOGEMV Y10 OPIGUEVOVG OPOVGS, YEYOVOS TOV EMPPASVVE TV EMAOYN TNG
KATOAANANG 0mdA00NG Kol EIGTYOYE TNV £VvOla TG 0POAOYIKNG afefandtTnrTag. AvTd TOo PavopEVO,
ocvppwva pe tov Kepoapida (2015), eppaviletor dtav dev vmapyel pio otabepr] Kot €vpémg

amodEKTN AmOO0GN Yo EVOV OPO, UE OMOTEAEGUO O LETAPPACTNG Vo unv givarl BEPatog yuo v
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emA0YN TG owotng anddoone. H oporoyikn apefatdtnta anotelel Eva evphtepo {iTnpa yio )
peTdppaon €WIKOV KEWEVOV, KOG emnpedlel v okpifelo Kot TN GLVEKTIKOTNTO GTNV
avtoAdayn eEedikevpévey TAnpoeoptdv Kot yvocewv (Kepapidag, 2015). Aedtepo onuovtikd
TPOPANLLO ATOTELECE 1 OOV KATAYEYPOUUEVTG ATTOOOCTG OPIGUEVDV OP®V GTN YADCCH-GTOYO,
YEYOVOC OV oantoVGE ONUOVPYIKES AVGELS amd pepldg pov. Kupimg éhvva to mpoPanpa avtd

Kavovtag TpdTacT anddoonS ToV OPOUL.

3.7.1 OPOAOI'IKH ABEBAIOTHTA

Onmg mpoavePepa, AVIIUETOTION UPKETEC TEPUTAOCEL 0poAoyknG apefardotnrag. ‘Eva
YOPOKTNPIOTIKO TOPASELYHO. amoTeEAEl 0 Opog «proteasen. Ot mBavég amodOcelS Tov €ivol 1
CTPAOTEACTY, «TPOTEIVACTY, Kol «TeMTOdon». Evd evdegyopuévog umopel vo Oewpnbel omd
KATO10V OTL 1 EMAOYN TNG «TPOTEACNS», MG AKPIPG LETAYPOAPT] TOL OPOVL, EIVOL TPOPAVNG, 1 O1KN
LoV £pevva giye ®G 6TdHYO va KaBopicel Tota amd avTéG TIC AmodOGELS Etval TAEOV EVPEMG ATTOJEKTN
KOl YPNGLOTOIOVUEVT] GE EAANVOQMOVES ETICTNUOVIKEG TTNYEG. ZVVETADC, 1] AVOAVCT] TOV CYETIKMOV
KeWEVOV oonynoe oty emPePoimoe 0Tl 1 KOTOAANAOTEPT] ATOSOCT] Y10 TOV GUYKEKPIUEVO OPO

glvo 1 «TpoTEAG».

‘Eva emmAéov (RTnua mov avEKvuye apopovce ToV OPo «concentrationy, Kot EW0IKOTEPA TG
YPNOT TOV GE GLVOLOCHOVG OTTMG «elastin concentration» kot «collagen concentrationy». Katd
dlapKew TG £PEVVAG oL, dlamioTwoa OTL 1| AEEN «concentrationy» d100€TEL TEPLGGATEPES OO pia
amo0OGELS, AVALOYO LLE TOV CUYKEKPIUEVO GLVOIVOCUO AéEewv oTo Bepatikd mhaicto. H avdivon
TV Opov KoTEOEIEE OTL Ol AMOOOCELS JSPOPOTOOVVTAL avVAAOYH UE TN AEEN pe v omoia
ocvvdvdletarl. Xvykekpiéva, o 0pog «elastin concentration» OmOOIOETON OC «TEPLEKTIKOTNTO
MO TIVIG» OTIG EAAMNVOQP®VES TAPAAANAES TTNYES, EVG 0 Opog «collagen concentration» omodideTon
OG «OLYKEVTIPMOOT) KOAAAYOVOLY, Kot £T61 KATEANEM Kol Tovg anédmaoa Kot ey (PA. [Awcodpr).
Qg €K T00TOV, £vOG OpOG e TNV 1d10 oMpacio pmopel va £xel O10POPETIKES UMOOOGELS, YEYOVOG OV

EVOEYETAL VO TPOKOAEGEL GUYYLGT GTOVG UETOPPUCTEG.

‘Eva. mapdpowo mmua epgaviotnke pe tovg Opovg «vascular stiffness» kou «arterial
stiffness». Katd tn dibpkela g épeuvag pov, dtamictmoa 0Tt 0 6pog «stiffness» drabéter moArég
PO PETIKEG amodOGELS (OTTMG «duokapyion, «okAnpioy, «akapyioy). EEetdlovtag Eexmpiotd
ToVG 000 OpovE, KATEANEN OTNV OMOMAGCT VO TOVG OMOOMC® MG «OYYEWKN OLCKOUWio» Kot

«optnplokn okAnpion, avtictorya (BA. [Awccdpt). Avt) n emroyn Paciletor 6to OTL ALTEG Ot
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amodOCELS EIVAL OL IO GUYVESG KOl OMOOEKTES OTO EAANVOPOVA TOPAAANAQ KEILEVA, COUQ®VO [E
v €peuvd pov. EméleCo va unv teploptot®d o pia povo anddoon («dvokapyion 1 «okAnpion),
OALG VO TPOGOPUOCH TNV amOS0GT GCOUPOVO LE TIG EMKPATOVCEG TPUKTIKES KOl TIG TPOTYUNOELS

TOV EW0IKOV GTOV TOUEM.

3.7.2 AIIOYXIA AITOAOXEQN XTH N'AQXXA-XTOXO

opeova pe tov Kepapida (2015), éva mieovékmuo tov EAAnva petappacty sivor 6Tt
«o€ TOAG eMOTNUOVIKA TTEdia 1| oporoyial £xel EAANVIKNY ETLHOAOYIO, YEYOVOS TTOV SLELKOAVVEL
N UETAPPAOT] A0 AAAEG YADOGEG TPOS TOL EAANVIKG. QQGTOGO, 1) TOLTOTN AVATTLEN TV BETIKMV
EMOTNUOV «EXEL KOTAGTNGEL OVOYKOI0L TNV OVOUOTOO0GI0 TV VEMV EVVOLOV Y10, TN dnovpyia
véag opoAroyiag 1 Tov eumAovticpd g vdpyovcas» (Kepapidag, 2015). Avti n ypriyopn e€EMEN
ovYVE onuaivel 0Tt o1 €101K0T 0€V TPOAAPaivovy Vo TPOTEIVOUV am0dOGELS Y10 VEOUS OPOVG OVTE

va, avafe®pr|covV TNV LITAPYOLGO 0POAOYIAL.

M YopaKTNPIoTIK TEPINTOON EALEWNG OAVTIGTOYYOV OPOV OTO EAANVIKA TOV
AVTILETOTIOO apopd Tov Opo «neuronal misfiringy. Xtnv eAinvoewvn BipAloypagio mopdpotog
Oepatoroyiog Ppika povo ™ petdepact tov 6pov «neuronal firing» («vevpWVIKN TVPOSOTNGN»)
oL amotelel 0 avtiBeTo Tov «neuronal misfiring». Aedopévov OT1 0ev EVIOTIGA KO0 LITAPYOVSH
anddoon Yo Tov 6po «neuronal misfiringy», Tpoydpnoo ot S1ATVLTOOT TPATACTS ATOO0oNG Kot

TOV amEOMo0 MG «AavOacUEV VELP®VIKT TUPOSATNOTY, KOl TO TEPEAAPO KOl OVEPEPO GTO

YAwooapt Opov (PA. [Adocapt).

[Mapopol nua avékoye pe tov O0po «Frank ischemia». Metd tnv avaokonnon
EMNVOPOVOV TOpIANA®V KeWévov, dgv Ppnka kapioc wnyn mov vo TephapPdvel Tov
CUYKEKPIUEVO OPO LE TNV EAANVIKT TOL amddoon (m.y. «woyopio katd Franky»). Qg ek tovtov,
KatéAn&o 6to cvumépacpa OtL dgv ypnoonoleitar cuVNOMS pe AVTOV TOV TPOTO GTNV EAANVIKTY
oporoyia. 'Etol, amopdsica vo mpoteive v amddoon «oyopia kotd Frank», epdcov avtr|

amotehel mot) petaepactn tov Opov. Ilpdcsbeca emiong avty v mpoOTAGN 0MOS00NG GTO

YAwoobapt 6pwv (BA. [Awccdpt).

‘Eva emmAéov (mua avomapéiog oviiotoyms amddoons eVIOmGH Yo TOLG Opovg
«downstream organs» kol «downstream arteries». H mpdxinon €dd ntav 1 anddoon g AéEng

«downstreamy». Xtnv €pevvd pov, oev PpNka EAANVOQ®VEG TNYEG TOV VA TAPEYOVY ATOOOGELS Yo,
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tov 0po «downstream» oTn ovykekpluévny Bepatoroyia. Qotdco, dSomicTOcH OTL 68 GALEG
Oepatoloyieg, o 6pog «downstreamy» peTa@paleTot cuYVA G «KaTavTNY». Etiong, mopatipnoa 6Tt
ot 6pot «downstream organs» kot «downstream arteries» ovapépovton oTa dPyovo Kot Tig aptnpies
7oV BpioKovTal «ETETO» 1] «OTNV KATELOLVGN PONG TOL AULATOCY). ZVVETADC, ATOPAGIGO VO TOVG
ATOOMGM MG KKATAVTI OPYOVOY KOl KKATAVTI OpTNPiES), avTioToLya, Kol Vo TouG TPocHicw 6To

YAwocapt Opov (PA. [Awocdpt) pe ) onueimon g npdtaong amddoong.

TéNog, 610 TPOTOTLTO VINPYE EKTEVIS XPNON GLVIOUOYPAPIDV, TL OTOIES ATOPACIOO VO
STPNo® GTN HETAPPAGT, KAONDS GLUPBEALOVY GTNV O1KOVOUIO TOV AOYOV KOl VoL GOUPMVEG LE
TNV EMOTNUOVIKT TPOKTIKN. ['la Tovg TEPIoGOTEPOLG OPOVG, PPNKA OVTIGTOLYEG GLVTOUOYPOPIES
otV EMINVIKY YADGGO. ETidiwkovtog évav Guvenn Kot 0ol pop@o TpOTo amdd00MNG, AmopAcioo
Vo, OMMoVPYNcm GuvTopoypagieg Paciopéveg ota apyikd TV eAnvikov opov. ‘Eva
YOPOKTNPIOTIKO Tapadetypa eivor 1 cvviopoypagio. «SVR» tov O0pov «systemic vascular
resistance», MOV amOdOONKE MG «CLOTNUOTIKY AYYEWKY] ovTioTaon» ota eAAnvikd. EAlelyet
Kaflepouévne cuvtopoypaeiog, v omédmoa ¢ «XAA», YPNOLOTOUDVING TO OPYIKE TOV
HETOPPAGUEVOL Opov. ALTN N GTPATNYIKY| EEQGPAAILEL TN GLVETELD GTY| YP1|OT CLVTOUOYPUPIDV

ko’ OAn TN S1dpKELD TOV KEWWEVOU.

‘Eva axdépn mopdoctypa cvviotd n cvviopoypapio «CBF», mov avapépeton otov 6po
«cerebral blood flow», 0 0moiog HeETAPPAOTNKE (O KEYKEPAAKT OLUATIKY pOTP. Agdopévou OTL 1
OLYKEKPIEVN cuvTopoypapia oev dlabétel kabiepopuévo eAMANVIKO 10000 vapo, enéielo vo TV
amodMCo®m HE PAON TO OPYIKE TOV UETAPPACUEVOL OPOV, ONUIOLPYDVTOS TI GLVIOUOYPPio
«EAPy». ®voikd, OAeg 01 CLVTOUOYPOPIEG Kol Ol AmOdOGEIS TOVS, KAOMG Kol 01 LIOAOITOL OPOL
KATOYPAPNKAY AETTOUEPDC G6TO YAWGSAPL Opwv (BA. [AWGGAPL) TOL GLVOSEVEL TN UETAPPOOT,

SoQOAMIOVTAG TNV ATOTOVEVT] SOPAVELL KOl GUVETELD GTY| YPTOT| TOVG.

EIIIAOI'OX

Yvvoyilovtog, M petdepacn v apbpov ¢ AHA pe titho «Impact of Cardiovascular
Hemodynamics on Cognitive Aging» oamodeiynke efopetikd ovvBetn dwdikacio, Katd
dupketla TG omoiag avadeiydnkay ToAvdpOues TPOKANGEIS. TNV TOPOVsH pyacic, VoBET G
L0 GUYKEKPWUEVY]  UETOPPOCTIKY]  OTPOTNYIKY, OvEALGA To  VQEOAOYWKE,  AeEAoyIKd,
TPOLYUOUTOAOYIKA, YPOLUOTIKG KOl GUVTOKTIKA GTOLYElR Kot TPOPANLOTO TOL KEWEVOD KOt AVEADGH,

O01eE0d1Kd To. TPOPALATO TOV OVIIETOMIGO GE EMIMESO opoAoyiag, avalntdvtag AVcelg mov Ha
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do@oAicovy TV akpiPn amddoon Tov emGTNUOVIKOD Tepleyopuévov. H ypron mapdAiniwmv
KEWEVOV, AeEiK®V, Pondnudtov, kabmg Kol HETOPPACTIKOV Bempldv amodeiydnikay moAvTiLo
EPYOAELD Y100 TNV OITOTEAECUATIKY AVTILETOTIOT TOV TPOPANUATOV TTOV TPpoEKLYOV. MEGH OVTMV,
emtedyOnke N Tapaymyn VO TEMKOU KEWEVOL TTOV AmOTEAEL KPP KOt £YKVPT| LETAPPACT] TOV

TPMOTOTVTIOV, SOTNPADOVTOG TV EMCTNUOVIKY aKPIPE KOL TNV OKEPOLOTNTA TWV TANPOPOPLDYV.
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