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Kapbioayyeiaxty avadrapéppuan

Teapyiog Aoupidag

ANAZKOITHEH

KaBnyntig Kapiohoylag, A" Kapsiohoyur Khvikh Noookopelou AXEMA, ©eaoarovikn

H ovopasia «avabiapdpgaony (remode-
ling) ot0 KaPBIOTYEIaKS CUTTINE: GPOPE TO e~
PUEQURS yYErEKD GVGTHA, TNV QOpTR Xan TV
p10tep KoWkia peti oo Eva oZh EnppaYHa O
JookapBiov. H rafopuoichoyia 1 Tpubv avtiv
TimwY GYOBEHOPPEOTS iVl BLaGOPETINT, oRA:
7 ompasia wug 71 o KupSaryenkd choTie
sZicov. oueveh. Zenv Bpoxeic avaoxorTon
xou axohouel B avarrugBoby o Tpiig auTol -
ot avoBlopOpPONS, 1 Tadopuatohoyia Toug ket
7 ompacia tov Sxovy oTY Sk Aroupyia v
KapBIONTYEIKOD GUOTHHGTOS.

ANABIAMOPOGTH ETHN YNMEPTAZH

H uréptaon, and cpoBuvap] Groym, ov-
vifg Bewpeitar ST BIBMELI GO TOUG KAVOVES
£v65 Ypappkob HovTEhoy Tig Kukhogoplug vRD-
Bitoviag 6m éxm1 oabeph por koL wigom, Etor
SUuguVE e To poviEho TuTd 1 VTEpTaCT XEpa-
Kmpietar &nd cuEnpEv uéom apmL s
KO OhKEG TEPIQEPIKEG AVTIGTRGEG, aVTaverihe-
VIag TV TOPOUGIE EAATIGUEVIIC PTG Sta-
pétpov. Avt] 1, aviihngn Tepurvopilel 0 YEYo-
Vo 51 1 pofl Kt n wiea Sev elvor oVveKT] QuIve-
peve, G opuypig. O Nichols km ouv.) mepié-
Ypoyay &V 1N YPRRUTKS povEEAD TG KuKRAORO-
pllg T TPOCEPROGNEVE CTAY cugloBuvaN TG
avBpGmvTg apTnpaKi; unéptacns. H ooy
apmpuaKi wieon eANpsGlety, KATE T S1EpKE
mg kovhklg cEGANNG, amd T Svoxapyie tou
~oadpoes g aoptiic. Etot gaiveta o7t 8ev ei-
Va1 udvo 1 apTpraxt] cbontan Koy puBuiLer o
erixeSo g GpmpLaKiiG meons, ek kal o Bud-
ué¢ G apTApLaKic BuoKaiag, Kebids Kot o
smaxdhoueg ueTaPois 610 uEYEBog Kat oV Xpd-
Vo 0V aVaKAGSTIKGY GpTIDIGKOY KORGTOV.
"EYOVEag UROYT 18 ROPATAVE> LTOPODE Vo, V0~
Bégoups Gt BojKeS Ke1 AGITOUpYIREG petaBokis

TG peyies apmpies uropei va sumhaxody e
ot TG KapOIKES, EYKEQUMKEG Kill VEQPUKES £t~
ThoKEG TG UREPTONG, aveRipTI and TV Tk
wia xau Tov Budju Mg abnpoowkipwon, Emupo-
ofeta petaforic STV apmpLaKT KoTASKEV] Kau
Aewtoupyia sEnyoby KaAbTepe TV UNEPTAOT] TWV
nhikipévey. Paiver b ot psyihes apmpieq
Kau T apTpohic anotekody S0 MEYiAE T
0 TG KUKAOPOping e SEQOPETIKG BOLLKE. KaL
AEITOUPYIRG YAPOKTMGTIKG TNG uyyEwKiG Bio-
hoyiag Kt propoby avEEIpTITE To éva and To
A0 VoL EiVaLL UTIEDBLVE. Y1dL TIG UREPTOCIKES Kap-
Soaryeiakis emmhokes S HEGOU BIEPOPETIKGY
LIEVIKGY TpuyOvTaY.

H xepbioi) péla K w0 mixog 100 ondpe-
06 TV TEPPEPIKGY ZpTIPY mpoaBiopiZovic:
BaToLITKE. YREPTPORIL TG APITTEPTIC KOV
Mg ket 1oV TOGRETOS TV PEYiAGY TPV
#xe unohoyioBei e Lbvre urepTacwong aode-
e, evib Exet avepepdel MO TROPT TG LTEpTPO-
lag ™G KepdlGE Kat TV apTipdY peTd axd
avuwmspracyal ayeyie. Hopi 1 oyt v
Kig BuckoMieg LTOAOY(GROD TG TigoTIG Kok ToV
w0UG WV apTpIokiny, siver YeviKd aradertd
5T 0 A0Y0g MixOVS TOLORATOS TP BWAS TV
apmprodiov ouEaver ot fha Kot mvOpRION; pe
néptaon. Evrobtoig uovo o hdyos petafidhistar,
evid petoPohis 10V B0 CTOYEIWY pepOVEEVE
Siokohe umopel va amodeybotv. Emiong 1
£YKGPOL0: EMUPAVELL. TOU PEOL (ITBVE TOV LpTH)-
pokiov oupvic givan puoIokoyIKTl, YeYovdg mov
vrovoEt 6Tt 1 mpTpIokixi) GhGTAON GTIY YnEp-
o propei va anododti ok avaSiitakn tov ot
Kibv GToUElLY 10y apTPIEKOD TorBETOg K
8x1 G& EpEYHATUKT TEPTPOGI TOV TOWDHTAG.
H avafiitaln auth, 1 onoit ovojietal Kt ova-
Blapoppwon, Sev éxet Thijpwg BlsurpvioBel and
1GTOHOPPOPETPIRT] AmOYT,

Méxp tpoopaTa 0 pmxovik mion (stress)
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nou #xeL eumhaxel omy maboguotohoyia g
unépraotg, viohoyfotav Eppesa and m péon
poft cipatog (mov éxst oxdon pe ™ S
o shear stress) i o eninedo g aVOTOMKIG
Kou SlaotoAuefic ieong (Tou éxel oxéon ue v
tiiom enéxraong tensile stress). Me Ty Kavovp-
Y10t Texvooyia exitebySnKe TpoypOTIKA péTpRon
6V 800 REPATEVE TV TCT 6T EEdo TG
upBuic, KTB(G Kt TV HEYEAGY Kit pkpdY op-
mpiv.

Egamiduevn vior (tangential stress) (T) ei-
e 10 YvdpEvo TG apTpLakiig wieans (P) pe Ty
axtive (r) mg apmplog f) g eprorepii Kovkiog:
T = Pxr. Tougova pz tov vopo tov Laplace ot
xoperuch t6on (WS) eivar 0 Adyog tou T 1pog b,
omou h Eivar o Tigrog TG apTpiag 1l Tov o=
xupdiov. Abnon Tov yivopivou Pxr cuviibag
avapponsiva and TV coyXpovl ednon ou b,
HE OKORO T S10TIPRGY TG TORBUATING TETTG
oadepig, oUppova pe TV edicwon WS = (P x
/.

H roy@uanci) 1o o6 avepdros e gu-
whoyust; Ty vyTIAR Tiea, éxet vrokoyiatel oy
Kapdid, Ty wopti ket T apTpIGMa. Sta Tpin
avté onpeic pETPIOTIC kel M Tov B0 Pulps
rigong xe1 Ppebei MapopO TOWUATIR TEoT.
H pibuton g oxsong rh mpotnoBétet Ty ovyt-
HETO SOMIKGY Ke1 AGITOUPYIKGY TPOGUPROGTI-
KOV NetaBoriy TG KUpSLG Kl TV GpTIIpLEY.
O petafiokés autég oBiyolv Ge Sojukég pomo-
TOMGEL ToL 6ROV KEPBLORYYEUIKOD CUSTITOS,
oV OVOGLOVII VTEPTRORIL Yia TV KuPHIG: Kat
10 PEYOA QYYEIQ, Kl QVEBIERGPPEOT Y14 Ta 4p-
P,

Dupparodoyikic pehétes sBeikav, avekipm-
T 0 0V BBl EATTIOTG TG RpTIIpLIKTG Tie-
onG, 6T 01 avasTokelg 100 UETETPETTIKOD V(D
ou (MEA) rapovotiGouy edixi Spion oty
KupBik Kot o peydhor eryyei, v Kepbid mpo-
Kakobv uROGTPON TG KapiKTlg VAEpTPOPIag
£vi) BIATNPODY QUOIGAOYIKF] GUTTOATUNT AEtTovp-
¥ig, ke T apTpieg oSTYODY oE aBENGY S ap-
ki Supétpoy Kaw g evBoTKOTRIG pe
&Aoo ov migovg!. TTpoopartes pekites ixouy
Beiec ow ot MEA mapovcifovy 1duct] paor)
oy eEKUTTpIE QVsic, TPOKEAGVIAS aMpavT-
Kég petaorss oty Kppaon Tg fibronectin kat
wou KoAayovous,

ETIAPASH THZ YNEPTASZHE
ETIZ METAAEE APTHPIEZ

Ty umépraon, Aentopepeis ioToAoyiKiG
avadioslg oug MEYiAES, HEGHIOV HEYEBOVS Kal
Jikpég upmpieg E8EEay GTL 1 COpT Kat oL pe-
Suion uEvEBoNg ApTpiEs UTEPTPEPOVTL KT TOV
iB10 om0 pe ™y ureptpopin Mg xuphiis, Ta
UK GTONEIQL 700 AYYELKOD TOUDHETOG T
TpEpOVIAL, VG 16 TV TEPOBO TOL LPOVOU QEd-
VEToL T EpIERTIKG T 08 KoAhaydvo. H asEnon
Tou KoMAGYOVOL emtreiver T SuoKapyic Tov ay-
yeLKob ToydRaTog Kt aukdver T Slaatohi
L R
ehaouikii enavagopis. Or petaPolés utég 1wy
neyihoy apmpiay kaBopitowy Tov oguYd me-
oG, Kebibg autdg empealeTat and arpodUVeL-
Ko napiyovTes BlpopeTikols n T péat op-
mplaki tigon. To iya eEebsivn and v Kap-
vt 08 GoeIg, KaBdg 1 CUCTOMKI EEDEMOT Yive-
a1 Stoxexopéve kot opn cvvexs. H Biodog ou
aiperog i g aopit; mpoxulel TG oSeieg peta-
Pokég GTov aopTIKG GoUYLS Tisong. Eviobtorg
o and TG KopIES AEIToupYiEg TV peviAmy ap-
iy eivan ) pfilovon g porig mov and por
O (&G LETHTPERETUL O GUVEXT] POF] GTO ERiTE-
80 g mepupepuciiy xuKlogopiug. H xovlaxi)
£EDOMOT KO 1) ENGOTIROT T TOV KEYERGY CpTil-
piéov emnpealovy o enineSo TV aRUYHOD micoTg
Kupitag oY apyiki] pdom g cuotokig. AGENon
700 GUYNOD REGTC EMLTUYXRVETA 6 TPEIG HKL-
ViopoiG: e abknon TG TaxbTeg ThG Kovkiaxig
EdBONG, EATHGY TG EAaoTIRG UTVaTIIIG
TOU HPTPIIKOD TOBIRTOG Kt EARYT) TOV Y-
vou dpIENg TV avinveKheuEveY Kupdray. Etor
e SeBopévn KepSiac napox, 1o enineso
ou GgUYHOD migoTg EMMpERETI Kupitag oAb TN
KUTAGTATT TOV HEYGAGY UpTPUBY, BViD TO ETimE-
80 mg péong aprapaxii; mieomg sEapTaTal omd
Tov Bufud EAGTTLENG 0V EBPOLS TOV MKpHY ap-
mptdy (amd vy 0ENGN TG avedoyiag Tigog pé-
G0u torydpaTOg/BiETPOG mukoD). Peiverat dr
KOU 0L 300 TOROU apTPIEY, WIKPEG Kot pEYoheg
apTpis;, siven uTENBUVEG Yie TV LmEpTOTTE.
Tokég embnuiodoytkis pehieg Exouv Stike m
cuoyéion wov fabod asknoTc T apTPIaKig
TeoTg He T CURVGTNTC BupEvIoNg KapSioay-
yooxiig TAbnoT, WAAi wOMMG dAkeg pekégeg
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#rovv avagepBsi oty miBavéTTe St 1 adon
<0u GpuyHOD TisoTlg arotehel eriong emBupovTL-
K6 mapéyovia KupdlowyyElakils ®iBnomg ce
aoBeveic pe unipracn. Tvoyinon eniong nupu-
MPRONKE PeTikd Tob CPUTOD TiEOTIG ket G £t
pliviong ep@piiiatog Tov puokapsiov. Exst dia-
motst 6 unepohui Tridom g SisoTohig
wigong & aobeves je uTEpTaoN WROPEL Vit 031~
Yion oz wuEnuévo kiviovo cugpicuatog. O
Christensen kat ouv.5 §3e1Eay 6t 1 EhdrToon Tou
guypol Tigong KeL TG Kapdaxily oURvOTTIaS
xuré T Suiprein g Beparciag g unéptacnc,
wapeyroHiay T AaBoAoYIh HetoBoki Tou Tot-
XPaTog TV ppdy apTIPIGY ot acbevels pe
unéprac, H aopeh kau ot peowion peydoos ap-
pieg SV KOTEOKEUACHEVES e TORO MO VA
BIEUKOAGVOUY TN BSTAGOPG TOU INGTOG OTIG TEpt-
epikés apmpies, H ehootodma ka1 1 Siract-
pomTe v peyihov cpmpby civn o
ot va Boneitos N TpodBNGT 10V BINTOS T
apmpWEhia: ke e Tpodi. Me v abnon mg
Thikiag FepaTpelat TowTdxpovI) GiENO TG
opTKiG nLag, Tov pevéBou Tou aukod ka1 v
70V TOb GOPTLKOD TODHATIG, £V 1 SloTast-
e eharviverar. Ot jerafohds sivat mo ep-
QUVEC ot VmoEvBOOMERS: TTPORTE Ka 10 Wi~
G0 1TV, evb GUERVOLY © GUVBETIRGS 16T0G Kt
o KuTaxepPOTIONGS TG EARCTIVIG. AOnTEVGGT
eniong reparnpeiic: Ka covodebEt ard g
o1 00 KOAAAYGVOL. Mé Tov Tpone autd oukdve-
01 1 TaLPTITA TOU GGUYNIKOD KOWGTOG p TV
axia, svd aurés ot petaBohé exrdvovial e
v ungprmon. Ta ayioduvauks anotldoneTe
mg umEptacng oY Kukhogopla. repthaBivoLy
v adnon wv opurod misong. H mEnuévy
GVEAIGTIROTIITE 70D APTIPIAKCD TOXGHATIG Pe-
aBdiket TV TG TOU GRUTLLLEOD KBRATOS
Kb Kt TV 20p 700, 15 aRoTEREOHE T -
Enon 700 goptioy ata pukpd ayyéie Kat Ehhoi-
o1 g KeTaoKeulis TovG, EmimpdoBeia, Ty aop-
ko1 i peyihes apTples, N VREPTACT SUve-
Bebetat and emtnxuvpevt aNpocKAfpuvor Kat
1 aoBeveig £ivon T10 eRPPETEIG GTOV DaYWPIONO
w00 ToudpaTos, piEN TG aBnpopTBBoug Thé-
Kag, BpOuBLOT Kl CYMUATIONS GVEUPBOUETOS.

KAPAIAKH AYEAEITOYPIIA
OGEIAOMENH ETHN ANAAIAMOPOQEH

0 6pog aurés AEp(7PGpE! TG etaPohds STV
<ono7pugic Tov KohEKad TOYBNATOG KA GTIV
yewpeipia e Kolkiaxs KOMSTTAS, 10V Yivo-

Vil petd and éva ofb EUppUYHC OV (uoKupBion
(OEMY. Bigel 100 KOpUIGV® OPIOROD, OF PETe-
Bodig o péyefog ke oo oxfae g Kotkiag
7iow spgaviovTol wg atotékesi g avadiapsp-
Quong gival aveEipmres and g okeiss petapo-
g TV mEGEWY TATIpIATIG. AV Ko GhoL ot aoBe-
velg mov emipiovowy petd and éve OEM napov-
GLovy Kimoto Babud apioTepi KOOKTG Bua-
Aertoupyiag, a6 Yeviki Ypopuss 1 KoULaKT ava-
Supdpewon peti ard OEM avtavakhi mv o-
piTnTe TG pUoKEpPBLTKAS VEKpOT.

H stepyacia m; avadiapdppuons repiap-
Piver TV SLOPRYMRTI KeL TIG WI-EpgpaYL-
Tikég meploxés TG apioTepig koukiag. H meploxi
T0u epgpiynaTOS Eivar sueioBT TG Suvjelg
exeiveg Tou TPOKEAODY AETToven ki Buitac) Ka-
26 ) BUEpKEWt TV TPHTOY BPHY PP TO TEROG
o mplreng epfopddug petd ano va OEM. H
Siepyacic quTiy ovOudGBIKE «ENEKTEON 1OV £~
@piyHoTOg KaL cUVOSEDETI and GUENUEVT BvIy-
e,

H eméktacn tov sugpiypetos xopaxTpite-
Tt EMTKOYON KO LETTKIVIION VEKPOTIKGY
Sepatiov on6 pwoxbripo, KabHS Ku and oiue-
VrUch EAGTTO0N TV KUTTEPEY T0U KOLMOKOD Tol-
xbuatog. H enéktaom tov epppirhetag pmopel
Vo avayvepioBsl and Ty empiiKuvon g 4
CUGTEGTIRTIG TEPIORIG, GE ETOLSIN ERAVERQPGY-
natos. H a0 evwiofnm xar mpaxvuiy pibodog
AVEYVGPIOTS ETEKTAOTIG OV ELPPIYACIOS, OTY
W) Tpin, sivat 1 ngoKepBIOYpapI SEE10-
o1 o8 SueSoxwes popés. H enéxmaom tov euopiy-
MeTog xel K KAvIKi onpacic, kaBis avtoi ou
AOBEVSIG 110 ouRvd TapOVCIEoVY KapBIaK ave-
TIGPKELR, CYTRETIONd avEUpBopOtog, PREN pwo-
wapSiov kat TG0 Bavato. H npochioxopugaie
engavaw sivar 0 FEPOYT 1) MO evaiotnm oTy
EREKTRON EROPETNATOS, KABG Kt ATD QUOLD-
AoYUKEg GUVBRKES N KopuT| éxeL T pevekbtepn
Kb Kot Ty BUKDOTEPT] TOIXORGTLK ToOT,
Kat gival  AERTOTEPY MEPLOX] TG GPITTERTG Kot~
Riog, ORoWdTOTE WAAEYH 610 GYTA TG TEpIo-
X5 owtiig 80 Exet onuavnKis enwThIRG OT)
To@UETIXi} TioT.

H ym epopaynancy eniong mepog siva
c0giofnm o8 Suvipelg ToN TPOKEAODY LOPQOAD-
yikég petafokis Kar SiETeeY 6V KOUOTHTOV.
Empfikoven mg pn epgpaypatikig weptogric
6L nopaTpnBel Ge aoBeveig oL onoiol ey
TepoUsIGGTY EREKTAGN OV ERPETHATOS. "ARROG
oMuavTIRG mapiyovtag Tov KebopiLer Ty et
KTAOT, TG APIGTEpTS KOUALKTS GvaBIEpdPEQoS
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peté ano Eve. OEM, eivor n Burdmnie T orepo-
Vil apTplag 1oV CUVSEETEL it 0 EHOPITHE.
H anovola aryeiorpeeikis okaypdenons mg
GUVBESSNEVIG (it 0 EulppoYie opTIPidS, OpB-
Spopa | nakivBpos Sia uEco TEPGTAEUPRG KO-
KAOQOpicS, ouvieTar e peyakitspn mbavoTe
o peyiBuvang!.

ABENOT 10U peyEoug TG KepSES Ka ave-
Siapdpgwon et and OEM ovvodebeta aré av-
Enuévn Ovnrome. Ze emlavies evdg OEM, 1
axnvoypagueh Sumiotwen xopdiopeyahiag ou-
vobebetan and 1pei gopés uerokbicon BVITET-
02, "Etot onpaviikeg eivan o1 svOEERG 01 0
piyeBog g eploTepic Kovag amoTEASt éva Su-
Voyld aveEEPTITO TPOTVASTIRG Raphyove em-
Ploong o¢ acfeveis e owpaviaio Voo,

Tpbogates pehéeg éxouv Seiket ot 1 gpnot-
ponoinon MEA og eoBeveis peti axd OEM uno-
pet vix SAUTTo0UY 10 BeBud TG AvadIaNOPPE-
MG, Ve MopEROSicoLY TV Bupavie KepBiarig
QVETIPKETUG, KOl VE HEIGIGOUY TT] OUXVETTE: ERc-
VEPQPAYHATOg, BEATIGVOVTAG ETOL YEVIKG TV EmI-
pioon.

O pmzeviopds SpieTic TV puppiKeY QUIDY
Jtopel v ogeTheTon o8 EAETIOGT U TPOpOp-
tiov ko pETagoptiov, Kuthg Kat o6 peinen g
veupoevdoxpivolg axdveneng. Ot MEA evdéze-
T V& EMBPODY Kat GE TOTIRG TPOPIKD ERineBo,
KkaBibg Exel Tpdopata arodeyel N aEnen Mg
Bpaong ov GUGTAATOG pEVivIG-EFYRIOTEVGTVTIG
510 GPIOTEPS KOIMEKD SHPPEYHETIKD Tolf@UK
rovuKiob. It avBpimovs Sxoov emipepuicdel 1w
reipipaa ot L, Kedde puivetat 5Tt 1 Kotkiexd
neyefuven onotekel po Siapkhs smTEdpeV
Siepyuoia pett amd OEM rou mpocbiov wouyduc-
706 Kot Ot GVTH ) SadKasie. pTopsi Vo ehoTIO-
9¢i s T zpovia Aign MEA. To epmga dpog
7ov napapéver sivan o Katikknkog xpoves Evap-
Eng g Bepaneiag pe MEA xat zav o1 MEA 8a
AATIOTOLY T WOYUIKE: ETEIGORE oF aobevels
e STEpaVIaia VOGO Kul QUSIGROYIKR GpIGTeph
evcoopyia.

Louridas GE. Cardiovascular remodeling. Cardio-
fogia 1998, 1: 85-88.
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