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H eniDpoon rqg dor4oqs oro ev6o0{trlo ttov oyyeitov

A. Toqloytrl6ou, E. Po0oxo, N. Xopoxonog

A' Ktrrvrr<r; 06poroq-Kop6rdg r<ot Meydltlv Ayyeiov, A.n.O., n.f.N.0.
AXEΠA, Ocoσ QλoviKη

Or rop6rcryyerordg rroOqoer5 eivor 11 rrro

ouvq0ropivq crrrfcr 0qvdrou mr5 proprlXuvrrfs 1c6pe5.
'E1er ano6erl0ei 6rr o rreproprol.r6g rrl0qvc6v rropccyd-

vrorv nv66vou o6rlyef oe eldr-r<ocrq rq5 vooqp6rrlro5
Kcxr rns 0vqr6rqro5 o116 ropErooyyerord5 v6oou5 ror
urrd eyrerpofuxd erreto66ro. To cryyerqxd ev6o0r1trro

iler rrp6ogord ovcryv<oprol-ei o5 fvo5 o116 rou5 rra-
p&yowe5 rrou pnopo6v vo rroi{ouv orlpovrrrc6 p6}o
orqv rrp6}rlqrl uurc6v rtov no0qoe<ov. t-t0avr1 6u-

otrerroupyio rou ev6o0qtriou em6pd mqv rro0orpu-

orotroyia rrls or€govrciu5 v5oou. H ev6oOqtrrcxrq 6u-

otrerroupyia oXeri(exx pe 6uorcotrieg mq p60ptotl

rou cryyrroKrvqrrro6 r6vou, pe 6uorolieg orq 6rorq-
pnorl rrls roopporiog prero(6 rvco66truoq5 rcor 0p6;r-

Frorls, lre rov dtreyXo rq5 cptreypovc66oug orrdvrq-
oq5, roOri5 Kqr Ft rllv crv<irrru(q rov leiorv puixc6v

rurrdpov. floMdg erf,ot rut,*r5 rropeppdoer5 ixouv
rrporo0e[rpoxerpfvou vo petrrr<oOei 11 ]erroupyfo rou
ev6o0qtriou. Or rrto orlpowrrdg o116 ouriS neprlopr-
pdvouv 6iorra pre lopqld furropd, rpopporeurrrr]
cq'orYn, Xop4Ynoq prtop(vq5 E rqr C xor egoppoyr] ro-
rd}Iql45 oo:porrq5 dorr1or15. To releuroicr Xp6vro
6Io rqr rreproo6repo urromqp(eror pdocrr rqs Pl-
pfuoypogio5 6r q oumqporrx( doxqoq petrrriverrr1

lerroupyio rou ev6o0r1liou. Errlv epyooicr ourrl ova-
orore(ror q prpfuoypcrpio doov ogopd rov ro0opt-
op6 r<ov orroreleoporrrcc6v rropeprpdoetov rrporerpd-

vou vcx elqfi@0o6v 6yr<orpo or rup&yovreslrou su-

voo6v rqv 6uolerroupyicr rou ev6o0qlfou rst euvoofv
rqv er6rlltooq rcopEr oyyerorr6v rroOrloeolv.
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EI:ATOTH

To ev0o0t1),.r,o efvur dvq, ]"ent6 otgdpo ent0q-

LLsxriv xurr<igcrlv to ono[o tcrtr{ntet eootregtxti

61,cr ro, orpoqdpo oyye[o1. flagdtr, oto nagel.06v

Oeoporjwcrv 6vag ontrdg na0r1tr,x6E cppcryp6E peta-

fi1 tou a[po,tog xq,r rou cyyer.oxod roulc6paroE,

orippc,lvu pe trg oriylgoveg cn6rpeuE 0eopefrct dtt
crupperdlet oE pt([ oetqti ?ieurougyr6v nou na(ouv
evegl<i gdl,o on1 gri0pr,o4 rou cyyetoltwrlrlxof t6-
vou, orrl 6uu]qqor1 rrlg toogqorc(og petcrlri r,vro6d-

Iuoqg xar, Ogdpptooqg, tov dl.e11o u1E cpl.eypovr6-

6ouE ondvrqonE2,3. H ev6o0r1)'r,oxrj 6uo),e ttouqy(cr

xo:cd auv€xetcr qnorele( qv crcpen'1q(o yto' rnv
cvriarulq pr,cr oer,qdg na0ocpuor,ol.olr.xoiv 6r,egyu-

or,riv pe cnot6l.eopo rrlv ex6r{ir.roo'q xcrp8Lcryyeua-

xc6v vriorrrva To oyyeLaxd evEo0rjfu,o 61eu ng6oga-
rc, svcryvcoQr.ote( oE 6vog an6 touE nagtiyoweg
nou pzogoriv vo nofi,ouv orlpavrr,xti gdl.o o,qv
np<5lrypq trov ncr0{oeruv crutc6v.

Ta tel.eutq.fo 1g6vto 6],o rcsl negrodrego
tnoorrlg(,etar, 6tr, q ouonlpcrr,xri rioxrloq Belruc6-

vel rq l.enougy(a tou ev6o0qliou. flo)'J'dg 0ega-

neurrxdE rogeppdoer,g 61ouv npota0e[ rgoxer,p6-

vou vo, BeTttr.a:oe[ q i'er,rougyfo tou. Ot fito oTlpo-
,ttr,x€g an6 o.utdg negilo,pptivouv Siatta pe lcrplld
ILncrqd, gaqpcrxsr-rzr,xri oyoly(, Xoa{ylorl pr.ropG

vqE E xcr, C xat ecpogpoy{ xcruti},irqh1g otopcrtlxtiE

rioxqoqg2. Xrrlv no,goriocr egycroio cvaoxonefrcru 11

Bf).r.oypoq[a Soov oqogdrqv enf8pocrq qg doxl-
o'ng orrl )lertougyfo, tou ev6o01trfou xal ovo,Iferc[L

q onorel,aoparz6rpcr trov noqe pBtioeov exe [vo)v

nou el,o,rxc6vouv dyxcrtqcr toug ncgd,yowEE r[ou eu-

vooriv tr;v Ouol.ewougyftr rou ev6o0r1l[ou xaL euvo-

oriv rrlv ex6rjl"cooq xcpbtolyeuaxriv naOrioetov.

O POAOE TOY ENAOOHAIOY

O eveqy6g q6troE nou Drrr8gopar(el to ev6o-

Or{trro orqv griOpr,orl xu,t rov 6ley1o row xtrp8tay-
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πQ00CpoQd τωγ εvδ oOllλKlχ6γ χυττdQωv tt μ8τα―

CPOQd δしαCP6Qωv oυσし6V ttQog 7・αしαπ6 τoγ αυ扇
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λ臨o冗Qω■8"η LDL(low density lipoprotein).I抗 ←

Oη g,Ю εγδ001λL0 0tlμ βdλλ8し αχ6111 otnη  μετατQO冗晰

ηg avY8し0■ 8γσしνηg l σε II oτ o 8π ttεδo τωv LO■6V
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πt71 αγγεLOχ tVllτ概
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δQd07o,6πωg o εvδ oOηλしoγ 8-
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Dcr市ed Relaxing Factors,EDRF),η  ttQ00Tα χυχλ

`―

判 ,1 000μβOξdγη A2χαL η εVδ 00ηλ

"■

1(ET-1).

O EDRF,`γ α ε
`δ

og εvδoγ8V06g vLIQ6δ Oυg,

8御αL παQdγωγo τoυ γEQしX06 0ξεLδわυ (NO)%α L

αttOτελε

`■

oγ tttO γV00に6 αγγεしOδしαO“α)“ Lχ6冗αQd―

γOγτα・TO NO αδQαvo冗oしε
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Qttη,8V6η
`χ
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`ε
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`c町
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NO εχhttταt xαt颯6■v側ヒoμεbq割 gδし&α―

qg■Oυ 8γδ00ηλ6oυ tt6 Tll Q"・ Oυ α
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ατog(Shear
stress).´OταV αυヒdVεταLη QOI■Oυ α6ματog∝ηγ μL‐

χQOXυχλOΨOQtt εv6gし∝ oも 冗Ooχαλ8命αtうευτ8oO―

γ8ν6g α6ξη(羽 ηg δLαμ
`τ

QOυ τωV μεγdスoγ αlrγ 8←

ωV■lg π8QtOχllg δtαμ600υ τoυ EDRF πoυ απελευ―

08Q6V8■ CXt.

H OQoμβoξdvη も,■
0・0籠 παQdγεταt απ6 τα

αしμO響ετこλしα,冗Qoχαλε

`α

6ξ l10鴫 η g αγγεL00υCFZα―

σηg χαL τηg crUγχOλλγ
lτ
じχ6τηταg uDγ αしL10ttεταλ6o3γ ,

8γ6η ttQoo可αχυχλ
`vη

,η o■0`α παQdγεταL a」r6τα

εγδoOηλKlχ d χ6παQα αvα C隋

`λ

λεtτη oUγ%6VτQωση

αしいOπεταλ
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γ oTnγ  πεQLOχ ll χαしπQOχαλ8`αγγ8tO―

δほ ∝ oM.AN・ ■608τα,η εγ800η λ
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‐18″ αL`γα

Lσχl」Qd αγγεL00υOにαλτLχ 6 Jrεπr`δLO,■00■0`0`χ 8L

21 αLttvot`α  χαt δ6o δLσOυλΨLδしχ
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Oηλfvη g-l δ8γ
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εL χα00oしct8`λ 8■πOμεQ6g,ω oに6-

σO ε

"α

L γV00T6 6に しασχ86 LV6τQo.・ tn 7VαしχQOγ 6τQo‐

冗ll δQdoη ∝ o μυ07vdQδ LO,冗 QOχαλ86`VTOγη αγγ8し‐

ooもmσ η τωv oC8ΨαVLα

`ω

V αQ刊 Qし6γ Xα し6χεt ε冗←

σηg V8RJQ08Vδ OχQしγじx6g δQdσ 8しg,χα06g χtt δQd‐

σεしg∝ o vECpQ6,c町 oυ g ttVεづμOγ8g χαL C丸 O γαO“Q8-

γτεQLχ6 σωλ1lVα.H8γδoOηλttη -18γ 8Qγ O冗Ot86 8π

`―Oηg刊 γ ΨωσΨOλL冗60η A2 χαL αυζこγ8L τηV ttα Qα
¨

γωγ

“

ηg ttQo∝α%υ%λ

“

ηg χαL τηg o00μβOζ dνγlg

A2.Aχ6rtn,8術αL παo06oc∝ oα
`μ

α πtt χυχbΨo―

Q8`,αλλd σε τ6oo χαltalλll oυγχ

`Vτ

QOoll冗Oυ δεγ ε←
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`σαv 6vα g■o冗 Lχ6g,冗αQαχQLV`g Qυ Oμ L(ヌ1lg■Oυ αγ
―

γ8しαχ06 τ6νoυ τωV λ8`ωV μυtχ6v LV6V.
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oυv γ
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t Ψα
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νO囁χ8g■0 8Vδ001λし0

βOηed tt δLC“1lQ■ Oη η g αQη QLαχηg冗
`80η

g σ8

0■α08Q`ε冗軌 8δα,με Tη v απ8λευ06Q①q otJσし6v,

6πωg o εγδoOηλLOγεγ

`g aYYε
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`λ
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μOπ 8τこλLα.NIIε τηv πdQOδ O τoυ χQOγ Oυ 6Pω g τ8■oし―
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8ξαχQしβωμ由 O σε冗0しO βαOμ6 1tπ oQO`VVα  8■ηQεこ―

σOυV■0■ 8λι7v6 QJ6oI`λεσμα
5.

To εγδo04λしO απOτελ8`μ Lα OllllαVtLχη ttηγl
00oltβ oγ6γωγ χαしaVτLOQOぃβOγ6γωv παQαγ6γη節v

πoυ 8λ

`γ

χ8ι 硼 γ αλλγlλεπ

`δ

Qαση τωγ αtltOπ8ταλ

`ω

V
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Xd OFn OUσσωQ8υ O彎 τ①γ αLμO冗εταλ60V σ' αυτ6.

Atπ6 τo π87Uχα
`γ

8し με δ6o μηχαVしσlt06g,8“ 8`μ8-
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`g 
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`8g,6π

og o παQαγ6μεvog αtt6 τα αL‐

lLOπ 8■dλLG側 助 τLχ6g παQ匈OVταg(platelet¨ deri―

ved growth factor).壼 τω αtt6 cpυσしoλoγⅨ

`g 

συγ‐
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γτωv,6冗ωg τoυ ttαQdYO｀電α VOn Willebrand χαLτOtJ

LCttX06 πCXQα¬rOヽ町α (TF).O παQdγ Oγταg von Wil―

lebrand πoυ βQ`σx,ταL χυQ`ωg allv lJttε Vδ00ηλしα―

χ

`∝

Lβdδα χαL σε ΨυσしOλOγ Lχ

`g Oυ

γ01χεg δ8V αλ̈
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χdπ oしog τQαυματLσμ6g.Σ8冗εQttτωση ΨλεγμOνllg

χαL τQαυμCXtしσμ06冗αQdγεταL χαL O L∝ L7v6g παQd‐
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γOVταg(「F),o c120ぬg δL8γεぬεταしalt6 τしg xtlτ oχ←
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Qωq■o3V Ψα,rO,側πdQωv.H8λ860ε Qη oζεLδω―

μ
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 LDL(ox¨LDL)δQα ttπαQ∝Oζ ttd ttα 面 Trα―

Qα ■Otl εγδ00ηλ6oυ,αvoOt6)よεL ηγ απελευO`Qooη

■Oυ εVδ00ηλしoγ 8Vl αγγεしOχαんαQωτしxotl παQαγOVτα

(EDRF― n■ric o対 de)|■ o αδQαγO冗oLε

`.H 
αδυγα‐
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LOχα̈
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γ8徹 (FDD一 ■ow dependent dilation).H FDD8←
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脱 αVO冗OЩτしχd η δQα伊鴫 Qし6η τα ¶lg evδ oO■ λ【静

“

lg
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‐
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ABSTRACT

TSa・ヾ JOUん RO器hら 働 aFOkOpOs IV.The
irnPaCt Of exercise training on the vascular

endotheliumo Cardiologia 2007′ 2:117-123.

Cardiovascular disease is the most common

cause of death in industrial countries. lt has been
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proved that the limitation of possible risk factors re-

duces mortality related to cardiovascular diseases

and strokes. Coronary vascular endothelium appears

to be one of the most important factors for the pre-

vention of these diseases. Possible endothelial dy-

sfunction contributes to the pathophysiology of coro-

nary artery disease and acute cardiovascular events.

Endothelial dysfunction is associated with difficulties

in regulation of vasomotor tone, in the control of in-

flammatory response and in smooth-muscle cells

proliferation. Many therapeutical interventions have

been suggested in order endothelia[ function to be

improved. The most important of them are low fat

die! medicament instruction, vitamin E and C and

exercise training. Several studies during the last years

have shown that regular exer-cise training can en-

hance endothelial function. The purpose ofthis study

is to review the literature in order to determine effe-

ctive interventions to reduce the factors that favor

endo-thelial dysfunction and lead to the pathoge-

nesis of cardiovascular diseases.
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