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ANA'EKOIIIKO AP8PO 

LaxxaQW()ll~ ()La~~'tll~ 'tunou 2 xaL o'tEcpavLa(a v6oo~ 

r.E. MJtouvTwva£ 

B' IlUeOAOYLX~ KALVLX~, A.Il.e., htn:oxQal:ELO fEVLXO NOOOXOIlELO eEOOUAOVLXl]~ 

IIEQ1A'l1J''l. H OTjIlUOLU "tou ouxxaQw(\T] (\LU~lj"tT] run:ou 2 (L8-2) W~ n:aQayoVLa xLvMvou OLE<puvLuLa~ vooou (LN) 
ELVaL yVWOLlj. Ta "tEAEmaLu XQovw OIlW~, un:aQXEL IlLa n:AT]OwQa EV(\E~EWV O"tL T] aUv(\WT] amlj ELVaL n:oM ~aOu"tEQT] 

XaL mOuvov m UQXLXE~ IlE"ta~oALxE~ uvwllaA(E~ n:ou o(\T]Youv O"tL~ (\uo n:aOljoEL~ vu dVaL xmvE~. L"tT]V avuoxonT]OTj 
amlj, IlELa an:o aUVLOIlT] uva<poQa OLT]V naOoyEVELU "tOu L8-2 XaL OLL~ Em(\T]IlLOAoYLXE~ OUOXE"tLOEL~ nou XULU(\EL
xvuouv "tTl OXEOT] "tOu IlE "tTl LN, E~ELa~OVLaL AEmollEQw~ m naOoyEvE"tLXOL llT]xaVWIlOL IlEOW "twv onoLwv m IlE"ta
~OALXE~ (\LULUQUXE~ nou o(\T]Youv OLO L8-2lj O<pELAOV"taL OE amov o(\T]Youv OLT]V aOT]Qwlla"tw0T] XaL "tTl LN yEVLxO
"tEQa. EL(\LXO"tEQU, uva<pEQELaL T] OUOXE"tLOTj "tT]~ aVLLOLuOTj~ O"tT]V LVoouA(VT] XaL "tT]~ ouvo(\oU unEQLvoOUALVaLll(a~ IlE 
"tT]V aOT]QoyEVWT], 0 QOAO~ "tT]~ IlELaYEUIlULLxlj~ XaL "tT]~ umQYAUXaLIlLU~ VT]OLE(U~, "tT]~ xaAlj~ QU8IlLOTj~ "tou oaxxaQou 
(IlE XQLLljQLO "tTl YAUXO~UALWIlEVT] aLIlOO<PaLQ(vT], HbA1c) xuOw~ XaL 0 QOAO~ "tT]~ O~E((\WOTj~ - YAUXO~EL(\WOTj~ "twv 
nQWLElvwV XaL "twv "tEALXWV nQoi:oVLwv "tT]~ YAUXO~UALWOTj~ OLOU~ IlT]XUVLOlloU~ "tT]~ aOT]Qwlla"tWOTj~. TEAo~ UVa<pEQELaL 
T] mOuvlj OUOXELLOTj l:WV nOAUIloQ<pLOIlWV "twv yOVL(\LWV O"tT]V n:aOOyEVEOTj "tT]~ aOT]Qwlla"tWOTj~ OLOU~ uoOEvd~ IlE L8
2. <I>aLVELaL OLL T] uV"t(OLaOT] OLT]V LVOOUALVT] nou ano"tEAEL "tT]v UQXLXlj (\LU"tUQUXlj OLO L8-2 XaL "to IlELa~OALXO 

aUV(\QOIlO YEVLxo"tEQa XaL T] ~Ari~T] "tOU EV(\OOT]ALOU nou unO"tEAd ~amxlj nQoiinoOwT] "tT]~ uOT]Qwlla"twoT]~, dVaL 
mwnT]AoL ouvEQya"tE~ noM nQLV ano "tT]V XALVLXlj EX(\ljAWOTj "twv (\uo naOljoEwv XaL W~ EX "tOU"tOU T] uvaYXT] OLQULl]
yLXWV nQwLIlT]~ (\LayvWOTj~ XaL aVLLIlE"twmol]~ "tOu~ ELVaL Em"tax"tLxlj. brnoxQCr.ma 2005, 9 (2): 73-79 

Abstract. Boudonas G.E. Diabetes meUitus type 2 and coronary heart disease. It is well known that type 2 diabetes is a 
major risk factor for atherosclerosis and coronary artery disease. Recently, a large amount of evidence, suggests that 
this relation possibly is deeper and the metabolic disorders initiating both diseases may be common. This article is a 
review of the pathogenetic mechanisms by which the metabolic disorders leading to or caused by type 2 diabetes are 
leading to atherogenesis and coronary artery disease. The pathogenesis of type 2 diabetes and the epidemiological 
evidence confirming the correlation between diabetes and atherogenesis are also briefly discussed. 

Particularly, the relationship between insulin resistance with the concomitant hyperinsulinaemia and the athero
genesis is reviewed; the effect of fasting plasma glucose, postprandial hyperglycaemia, good glycaemic control (mea
sured by means of HbA1c) as well as the oxidation and glycosylation of plasma and cell membrane proteins on the 
mechanisms of atherogenesis is discussed. Finally, the possible relation between gene polymorphisms and pathogen
esis of atherosclerosis in type 2 diabetic patients is reviewed. It seems that insulin resistance, the initial perturbation 
of type 2 diabetes mellitus and metabolic syndrome, and the impaired endothelial function, central component of 
atherogenesis, are often silent partners that present many years before the onset of type 2 diabetes mellitus. There
fore, strategies of early diagnosis and management of both diseases is of increased importance. Hippokratia 2005, 9 
(2): 73-79 
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o oaxxuQw(\T]~ (\LU~lj"tT]~ "tunou 2 (L8-2) uno"tEAEL n:o XQOVT] 10 ll<pavwT] xm "twv (\uo nuOljoEwV, lj(\T] uno "tT]v
 
AU ouxvlj m"tLa VOOTjQO"tT]"tu~ XaL OVT]"tO"tT]"ta~ OLO (\ULL EVUQ~lj "tou~.
 

xo XOOIlO. H OUOXE"tLol] "tOu IlE "tT]v UOT]QOyEVEOTj XaL "tTl H ouxvO"tT]"ta EIl<p<iVLol]~ "tOU au~avELaL XaL OLO (\La

OLE<puvLaLa VOOO (LN) yEvLxo"tEQa, ELVaL YVWOLlj. Ta O"tT]llu 1958-1994 (\LaJUOLWOT]XE nEVLan:Aamuollo~ "tT]~ 10

"tEAEmaLu XQOVLU OIlW~ OUVEXW~ n:AT]OaLvouv OL EV(\EL nLmWOTj~ "twv (\LuyvwollEVWV nEQLmwoEwv OLO yEVLXO
 
~EL~ yLa "tT]v un:aQ~T] EVO~ ~UOU"tEQOU, OLEVO"tEQOU XaL nAT]9uOIlO, EVW La "tEAEu"tuLa XQOVLU nUQa"tT]QEL"taL EnLOT]~
 

mOuvw~ xmvou llT]xaVWIlOu nou o(\T]yd OLT]V "tamo- OTllluVLLXlj aU~T]OTj "tT]~ EIl<pavLOTj~ VEWV nEQLmWOEWv1
•
2

•
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r.E. MflOYNTONAI 

H avtLaWOl] Otl]V lVOOUALVl], onw£ E(Val yvwOto, 
XatEXEl XEvtQlXO QOAO Otl]V naEloyEvEOl] tou oaxxa
Q<O[ll] bw~~tl] tvnou 2. Qe; aVT{araa17 ar17v Ivaov)JvrJ 
oQ{~Eral 17 )laraaraGYJ )lara r17v ono{a rta r17v EnirEV~17 

cpvalO).OYI)lrje; {31O).Orl)lrjc; anavr17a17C; anatrdral ,uqa).v
rEQ17 noaar17ra Ivaov).{vrJC; ana r17 cpvmo).OYlxrjJ. 'Onw£ 
lpaLVEtat OtO ~X~lla 1, l] Eillpavl0l] aVtLOtaOl]£ Otl]v 
lVOOUALVl] Obl]yEL, IlEOW tl]£ xax~£ avox~£ Otl] yAuxo
1;l], ElpOOOV bEY UlpLOtUtat axolla bla~l]nX~ blUtaQa
X~, Otl]v unEQLVoouAlVatll(a (m(tEu~l] EUYAuXalIlLa£ IlE 
EXXQlOl] au~rIIlEvl]£ noootl]ta£ LVOOUALVl]£) Xal Otl] O'U
VEXEla Otov nQwlllo bla~*l] IlEOW tl]£ EAAlnov£ ava
YVWQlOl]£ tl]£ yAux61;l]£, EVW l] O'UVEX~£ unEQnaQaywy~ 

lVOOUALVl]£ Obl]yEL OE avmaQxua tWV ~-xmtaQwv tou 
nayxQEUtO£ Xal tl]v ElllpaVlOl] tou o\jJlllOU bla~~tl]4. 

H avtLOtaOl] O'tl]v lVOO'UALVl] nO'U Obl]yEL tEAlxa Oto 
~~-2 Xat tl£ O'UvalpEL£ xataOtaOEl£, OlpELAEtat OE XAl]
Qovolllxa aLtla, tl]v JtaxuoaQxLa Xal tl]v xaEllOtlx~ 1;w~, 

tl] y~QavOl] Xal bla<pOQE£ xUtaOtaou£ onw£ l] aXQoIlE
yaALa, l] vooo£ 'tOu Cushing, l] AmobuOtQOlpLa Xat l] 13

7JtaQ~l] avtWWllatWV Evavtl LVOOUAlVlXWV unoboxEwv5- • 

EJtlbrIIlLOAOYlXE£ IlEAEtE£ Otl£ HITA EbEl~av otl 0 
~~-2 EUElVVEtat Yla bmAaOla EW£ tEtQanAama a13~l]Ol] 

tWV xaQbLOayyuaxwv mmA.oxwv, IlELWOl] tl]£ EJtl~LW
ol]£ xUta 5 EW£ 10 Etl], ~Aa~l] VEVQWV OtO 60%-70% 
tWV aoElEvwv Xat aJtotEAEL tl]V JtQWtl] attLa VElpQlX~£ 

aVEJtaQxna£, tVlpAWOl]£ Xal Ill] tQaUIlUtlxov aXQwtl]
QlaollOVs. 

Ol xaQbloayynaxE£ EJtlJtA.OXE£ aJtotEAoVV tT] O'U
XVOtEQT] altLa Elavatou Otou£ aoElEVEL£ IlE tVnou 2 oax
xaQwbT] bla~~tl] (TICvaxa£ 1)9 Xat, auyxQltlxa IlE 'tOu£ 
avbQE£, Ol yuva(XE£ Elllpav(1;ouv U\jJT]A.OtEQO (uJtEQbl
nAamo) XLvbuvo xaQbLOaYYElaXWV EJtlJtAOXWV IO • 

'EIlIlEOl] aJtobn~l] tl]£ auOXEnOT]£ 'tOU bla~*T] IlE 
n£ xaQbLOayyuaxE£ JtaEl~ou£ aJtOtEA.EL l] IlELWOl] tWV 
mnoobLWV OtElpaVlaLa£ vooou IlE tl] Q13EllllOl] tOu oax
xaQou aLllatO£, OJtW£ au~ aJtobnxvVEtat aJto tl] IlELW
0T] tWV nllWv tT]£ yA.UX01;UAlWIlEVT]£ alIlOOlpatQLVT]£ 
(HbA1c). QOtooo, naQa tl]V xaA~ QvEllllOl] tou oaxxa
QOU, naQatl]QELtat aV~T]Ol] tWV EJtEwobLWV OtElpaVlaL

I:Xtllla 1. H ,uera{3oAI)lrj araowno{l]al] TOV aa)lXaeWOI] 
Ota{3rjTI] Tvnov 2 ana rl]v an{amal] GTl]v Ivaov).{V1] we; roy 
61/JI,uo olaf3rjTI]. 

AvtLOtaOlj OTrJv lvoouALVl]
 

J.. YnEQlvoouALvmllLa
 

nLVal(a~ 1.Alr{Ee; eavarov aa8Evwv,uE aa)lXaeWOI] Ota{3rjTI] 
Tvnov 2 

8livatol% 

~tElpaVLaLav600£ 40 

AME£ xaQbLaXE£ nae~on£ 15 

~La~*l]£ (O~ELE£ EnIJtAoXE£) 13 

NEOnMollata 13 

KQavLoEyxEljJaAlx~ v60o£ 10 

IlvEUllov(a / YQLnnll 4 

'OAE£ at UAAE£ mtLE£ 5 

a£ vooou mav au~avEtal T] blaQxna 'tOU bla~~tT] ll. 

H auOXEnOl] toU oaxxaQwbT] bla~~tT] IlE tT]v aElT]
QWllatWOT], nQoxvntEl EnLOT]£ ano Embl]llloAoylxE£ 
IlEAEtE£ aVlllpwva IlE n£ OJtOLE£, to 80% JtEQLJtOU tT]£ 
ElvT]tOtl]ta£ tOU bla~~tl] aJtobLbEtm OE aut~v xat nbl
X6tEQa to 75% OE OtElpaVlaLa aElT]QwllatWOl] Xat to 
25% OE EYXElpaAlX~ ~ JtEQllpEQlX~ ayynax~ JtaElT]oT]. 
EmJtQooElEta, T] aElT]QwllanxE£ ~Aa~E£ EUElVvovtat yw 
noooOto >75% tWV vOOl]AEUOIlEVWV Yla mmAoxE£ tou 
bla~~tT], EVW JtoooOto IlEyaA13tEQo 'tOU 50% tWV aoElE
vwv IlE JtQoolpata blayvwollEVO ~~-2 EXOUV ~bl] ~N12. 

EJtmQooElEta 0 ~~-2 lpaLVEtal on EXn allWl] au
oXEnOT] IlE tT]v Em~(wOT] tWV aoElEvwv. ElblXOtEQa, 
blaJtlotwElT]XE on Ol aoBEvEL£ IlE ~~-2 XWQL£ JtaAlo 
ElllpQaYlla lluOxaQbLOU (TIEM) ~QLOXOVtat OE JtaQo
1l0l0 xLvbuvo IlE tou£ aoBEvEL£ IlE TIEM aA.Aa XWQL£ 
bla~~tTJ Xal ~E~ata Ol aoBEvEL£ IlE 6la~~tl] Xat TIEM 
EXOUV xata JtoM XElQOtEQT] JtQoYVWOl]13. 

EJtLOl]£, lpaLVEtal ml Ol yuva(xE£ IlE ~~-2 ElllpaVL
1;ovv aU~l]IlEVO xLvbvvo aVWrru~l]£ OtElpaVlaLa£ vooou 
(~N). 'Etm Otl£ bla~T]nxE£ yuvaLxE£ 0 xLvbuvo£ Eillpa
VLOT]£ ElllpQaYllUto£ 'tOu lluoxaQbLou (EM) ELVat tQl
JtAaOlO£ aJto tl£ 1lT] blapT]tlXE£, EVW 0 IlEOO£ XQovo£ 
mEA.EuOl]£ EM ~ BavUtl]lpoQou OtEljJaVlaLou muoobL
ou ELvm 5,1 Xal 8,1 Etl] avtLOtOlxa. ME amo toy tQoJtO, 

o oaxxaQwbTJ£ bw~tltl]£ Elllpav(1;Etal va JtEQLOQ(1;n tl]v 
nQOEIlIlT]VOnaumax~xaQblO-JtQoOtUtEunx~bQaOl] Jtou 
uJtaQxn Otl£ yuvaLXE£14.15. 

Ano tT] IlEAEtl] Framingham, IlEta 30Et~ JtaQaxo
wVEll]oT], JtQOEXU\jJE Otl Ol yuvaLxE£ IlE oaxxaQwbl] bla

~~tT] ElllpaVLOaV IlEYaMtEQl] auxvotl]ta xaQbLOaYYEla
xwv mnoobLwv OE 0XEOl] IlE 'tOU£ av&QE£ ExtO£ aJto ta 
ayyElaxa EYXElpaAlxa mnoobla Ota oJtoLa unEQELxav 
Ol avbQE£16. TEAo£, ano tTJ IlEAEtl] Paris Prospective 
Study blaJtlOtwBl]XE on T] unEQlvooUAlValllLa aJtOtE

AEL aVE~aQtl]to JtaQayovta aU~T]IlEVT]£ xaQbLOaYYEla
x~£ BVT]totl]ta£ xat llaAlOta tOOO T] vTJOtELa£ 000 Xal TJ 
IlEta IpOQtlOl] IlE yAuxo1;l]17. 

AvtCBEta aJto blalpoQE£ IlEAEtE£ JtQoxvJttn otl 0 
xaA.6£ EAEYXO£ tOu oaxxaQou aLllato£ (onw£ aUto nQo
XVntEl aJto tl£ IlElWIlEVE£ tlllE£ tl]£ HbA1c) obT]yEL OE 
OT]llaVtlX~ IlELWOl] tWV xaQbLOaYYElaXwv EJtlnAOXWV 
(vElpQoJtaBEla£, alllpl~Al]OtQoElbonaBEw£, vEuQoJta
BEla£ xat IllxQoayynax~£VOOOU)lS-21. 

~tTJv XALVlX~ Ila£, blEQEUV~Bl]XE TJ vJtaQ~l] UJtE
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QtvoouALVm!!LW:; moue:; a08EvELe:; !!E mEcpaVLaLa vooo 
xm aQTl]QLax~ uJtEQtaOTj (AY). ~Lammw8TjXE OtL to 
48% twv a08Evwv !!E ~N xm to 41,6% tWV a08Evwv !!E 
A Y E!!cp6.vLl;,av UJtEQLVooUALVm!!La, U1)~TjOTj tOU OELXtTj 
LVOOUALVOyEVEOTje:; xm !!UW!!EVTj avox~ mTj yAUXOl;,Tj. H 
aU~TjoTj tOU OELXtTj LVOOUALVOyEVWTje:; UJtOOTjAWVU OtL 
ta 6.to!!a aut6. XQu6.l;,ovtm aU~Tj!!EVTj JtooOtTjta LVOOU
ALVTje:; yLa JtaQO!!OLO YAuXm!!LXO EQE8LO!!a, YEYovoe:; Jtou 
auVEn6.yEtm tTjv uJtaQ~Tj avtLmaOTje:; mTjv LVOOUALVTj. H 
tE"-tUtaLa, !!al;,L !!E tTjv UJtEQLVooUALVm!!La m8avoAo
yELtm OtL E!!JtAEXEtm mTjv Jta80yEvEOTj tTje:; ~N xm tTje:; 
Ay22• 

TIU90YEVE'tlXOl IJTJXUVU1IJOl U9TJQOYEV£OTJ; (J'to I:A-2 

KEvtQLXO QOAO mTjv a8TjQoyEVEOTj mo oaxxaQwbTj 
OLa~*Tj cpaLVEtm OtL OLaOQa!!at(l;,u Tj avtLmaOTj mTjv 
LVOOUALVTj. 'OJtwe:; cpaLVEtm mo ox~!!a 2, Tj aVtLmaOTj 
mTjv LVOOUALVTj Eu8uvEtm yLa !!La JtAu6.oa !!Eta~OAL
xwv OLataQaxwv (aQtTjQLax~ uJtEQtaOTj, JtaxuoaQxLa, 
UJtEQLVoouALVm!!La, OLa~*Tje:;, UJtEQtQLYAuxEQLOm!!(a, 
!!LXQ6.-JtUxv6. !!oQLa LDL, !!UW!!EVTj HDL, UJtEQJtTjXtL
x6tT]ta) OL OJtOLEe:; auvOEOvtm 6.!!wa !!E tTjv JtQoaywy~ 

tTje:; a8TjQw!!6.tWOTje:;. 
ME ~6.0Tj tLe:; JtaQrut6.vw OLataQaXEe:;, EXOUV JtQOta

8EL, OJtwe:; cpaLVEtm mov TILvaxa 2, bL6.CPOQOL Jta80yE
VEtLXOL !!TjxaVLO!!OL !!E lOue:; oJto(oue:; 0 ~~-2 auvOEEtm 
!!E Tl]v a8TjQw!!6.twOTj. Bamxoe:; QOAOe:; rutoOLOEtm mLe:; 
bLataQaXEe:; tWV ALJtOJtQwtt"tvwv xm rutoJtQwtEIvwv tOU 
oQou, mTj yAUXOl;,UALWOTj tWV JtQwtEIvwv tOU JtAao!!a
toe:; xm tOU aQtTjQLaxou tOLXW!!atOe:; xa8we:; xm ta tEAL
x6. JtQoLovta tTje:; yAUXOl;,UALWOTje:; Jtou Q(pECAOvtm mTjv 
aU~Tj!!EVTj yAUXOl;,Tj, mTj YAUXO~ELOWOTj xm O~ELOWOTj 

aumatLxwv tOU aL!!atoe:; oJtwe:; Jt.X. Tj LDL ALJtOJtQwtEL
vTj, tTjv JtQOJtTjXtLX~ xat6.maOTj Jtou JtaQatTjQELtm mo 
~~-2, tTjv avtCmaOTj mTjv LVOOUALVTj xm tTj auvoM u
JtEQLVooUALVm!!La xm tEAOe:; mTjv JtaQaywy~ oQ!!OVWV, 
aU~TjtLXWV JtaQayovtwv xm xUttaQoxLvwV Jtou OOTjYouv 
mov JtoMrutAamaO!!O tWV "-tLWV !!ULXWV XUtt6.Qwv xm 
to OXT]!!atLO!!O tWV acpQwowv XUtt6.QWV23. 

o QOAOe:; tTje:; LVOOUALVTje:; xm tTje:; UJtEQLVooUALVm!!(
ae:; mTjv a8TjQoyEVWTj E(vm a!!cpLO~TjtOU!!EVOe:;. MOAo
VOtL OE JtOAAEe:; !!EAEtEe:; uJtomTjQ(l;,Etm Tj a8Tjl'oyovoe:; 
oQ6.0Tj Tl]e:; (Tj LVOOUA(VTj ~ Xat6. 6.AAOUe:; Tj JtQoLvoouA(vTj 

I:XtlflU 2.l:vaxiT:t<Jrj avr{omoIJr; OTIJV tvoov).iV1J xat 
a()IJew/1arWOIJr; 

AVTiOTaUI'\ OTI'\V IvuouAiVI'\ 

A9I'\pWI·lClTWUI'\ 

EXU oQuOTj aU~TjtLx~e:; oQ!!ovTje:; xm JtQo6.yu tOY JtoAAa
JtAamaO!!O tWV AE(WV !!uIxwv XUtt6.Qwv xa8ole:; xm tTj 
!!EtaVUmEu~ tOue:; ruto tOY !!EOO mov EOW XLtolva tWV 
ayyECwv) Tj 8EwQ(a aut~ OEV EXEL rutOOUX8EL. Ano tTjv 
6.AATj JtAEUQ6. uJtuQXouv avt(8EtEe:; rutO'l\'ue:; xm EQWtTj
!!atLXU Xat6. Jtooov Tj LVOOUALVTj ELvm a8TjQoyovoe:; xm 
EmJtQo08Eta, ELvm yvwmo OtL Tj LVOOUALVTj in vitro E
Xu aYYEwOLaOtaAtLX~ OQ6.0Tj OE !!E!!OVW!!EVa JtaQa
oxEu6.0!!ata 24, 25, 

TTj xaQaXtTjQLmLx~ OLataQax~ tWV ALmOLWV OtO 
~~-2, tOOO moue:; 6.vtQEe:; 000 xm mLe:; yuvaLxEe:;, rutOtE
AEL XUQLWe:; Tj aU~TjOTj tWV tQLYAUXEQLOLWV !!E tTj auvoM 
U1)~TjOTj tTje:; VLDL ALJtOJtQwtELVTje:; xm tTj !!ELWOTj tTje:; 
HDL ALJtOJtQWtELVTje:; Myw tTje:; aQVTjtLx~e:; auOXEtLO~e:; 

tTje:; !!E ta tQLYAUxEQLOLa, EVW OEV EnTjQE6.l;,Ovtm OTj!!a
vtLX6. OL tL!!Ee:; tTje:; OALX~e:; XOATjmEQoATje:; xm tTje:; LDL 
ALJtOJtQwtELVTje:; tou OQ01J26. 

Qmooo, Tj aU~TjOTj tOU oaxx6.Qou aL!!atoe:; xm tTje:; 
LVOOUALVTje:; lOU oQou Jtou JtaQaTl]QELtm !!Et6. cpoQtwOTj 
!!E yAUXOl;,Tj, OOTjYE( OE !!EYaMtEQo ~a8!!0 mo OXTj!!atL
O!!O tWV !!LXQolV Jtuxvolv !!OQLWV tTje:; LDL ALJtOJtQwtEL
vTje:; tOU oQou ta oJtoLa we:; yvwmov E(vm E~mQEtLx6. 

a8TjQoyova EcpOOOV EXOUV !!EYaAVtEQTj OLUOOUtLXOtTj
ta moue:; Lmove:; xm ucp(mavtm EUxoAOtEQa O~ELOWOTj, 

EJto!!Evwe:; Tj !!Tj aU~TjOTj tTje:; LDL ALJtOJtQWtELVTje:; Jtou 
JtQoavacpEQ8TjxE moue:; a08EvELe:; !!E ~~-2, avtLma8!!(
l;,Etm mTjv JtQoOL6.8EOTj yLa a8TjQw!!6.tWOTj rutO to OXTj
!!ano!!o autWV tWV !!LXQWV JtUXVWV !!OQCWV tTje:; LDL 
ALJtOJtQwtELVTje:;21. 

H auOXEtLOTj tTje:; OUOALmOm!!(ae:; tOU ~~-2 !!E tLe:; 
xaQOwayyuaxEe:; EnLJtAOXEe:; JtQOXVJttEL xm aJto to yE
YOVoe:; OtL OL OLa~TjtLXOL a08EVELe:; !!E mEcpaVLaLa VOOO 
JtOU UJto~6.AAOvtm OE UJtOALmOm!!LX~ aywy~, EXOUV !!E
yaAVtEQTj wcpEAua auyxQLtLx6. !!E lOue:; !!Tj OLa~TjtLXoue:;, 

OJtwe:; rutEou~av tOOO Tj !!EAEtTj 4S yLa tTjV OALX~ SvTjtO
tTjta xm ta !!E(l;,ova xaQowayywx6. au!!~6.!!!!ata 000 
xm Tj !!EAEtTj CARE yLa ta mEcpavLaLa EnUOOOLa28,29. 

o QOA.O; 'tTJ; lJ£'tuy£uIJU'tlxt1; U:lt£QyA.UXULlJlU;. 
~lOue:; a08EvELe:; !!E ~~-2, EXtOe:; aJto tTjv aU~TjOTj tTje:; yAU
xol;,Tje:; VTjmELae:; JtA6.0!!atOe:;, JtaQatTjQELtm xm aU~Tj!!E
vTj YAUXOl;,Tj mo JtA6.0!!a Tj oJtoLa OLaQxEL xm !!EtU tTjv 
JtaQEAEUOTj OLolQOU aJto tTj A~'l\'Tj YEU!!atOe:; (!!EtaYEu
!!atLx~ UJtEQyAuXm!!La). H aU~TjOTj aUt~ tTje:; yAUXOl;,Tje:; 

IIlvUXUi; 2. L1vvIJrtxo{ /1IJXavto/1o{ a()IJQoyevf<Jrjr; oro 
oaxxaeWOIJ Otaf3rjrIJ rvnov 2. 

- AVW!!aALEC:; xatavo!!~c:; tWV ALJtOJtQWtEIvolv xm UJtoJtQw
t{(volv 

- D.uxol;,uACwOl] xm tEALX6. JtQoIovta yI.UxotUI.LWOTjC:; tWV 
Jt!!'otEIvolv tOU JtI.6.o!!awc:; xm tOU aQTl]Qwxou tOLXol!!a
toc:; 

- 'TI.UXO!;EL6wor]" itaL O~EL6wOl] 

- TIQompttLXtl xat6.otaOl] 

- AvtLotaOl] otT]v LVOOUI.LVTj, UJtEQLVOOUI.LVm!!La 

- TIaQaywytl OQf.lOVolV, aU~TjtLXolV JtaQayovtwv, XUttaQO-
XLVolV, JtoMaltl.amaof.l0c:; i\MK XaL OXT]!!atL0f.l0c:; acpQw
6wv XUtt6.QWV 



76 f.E. MrIOYNTONAI 

mo'Uc; btu~TjtlxOUC; Ua8EVELC; wwbLbEtm aE b'Uo JWQU

IlEtQo'UC;: 1) IlEtWVEtm Tj O~ELU UU~TjOTj tTlC; tvao'UAlvTjC; 

ltO'U ltuQatTjQEltm mu <p1JaWAoytXa atOIlU ullEaooc; IlE

ta t11 A~tjJTj yEUllatOC;, lloAov6tl tU ~umxa EltlltEbu tV

aO'UAlvTjC; ltA6.allatOC; ELvm 'UtjJTjAOtEQU30 xm 2) Tj Evbo

YEV~C; ltuQuyooy~ YA'UXO~TjC; UltO to ~ltuQ, Tj OltOLU uvu

mEAAEtm mu <p1JmOAoytXa atOIlU UltO tT]v UU~TjOTj tTjC; 

YA'UXO~TjC; IlE tTj A~tjJTj YEUllatOC;, mo'Uc; Ua8EVElC; IlE ~~

2 auvEX~Etm ltuQa tTlv UU~TjOTj tTjC; YA'UXO~TjC; IlE tTj A~
tjJTj yEUllatOC;31. 

H O~ElU UU~TjOTj tTjC; YA'Ux6~TjC; ltA6.allatOC; u'U~avEt 

to o~EtbootlxO stress xm ObTjYEL aE U'U~TjIlEVTj ltuQuyoo

Y~ EAEUBEQooV Qt~WV IlE 3 tQOlto'UC;: 1) IlE umu8~ yA'UXO

~'UALooaTj, 2) IlE u'Utoo~ElbooaTj tTjC; YA'Ux6~TjC; xm 3) IlE 

Evbox'UttaQLa EVEQYOltOLTjaTj tTjC; obou tTjC; ltOA'UOATjC;: 

YltOmTjQ~Etm Otl Ol EAEU8EQEC; Q~EC; EllltAEXOVtm mTjv 

ltU80yEVEtU tTjC; 'UltEQtUOTjC; xm tTjC; U8TjQoyEVEaTjC;. ~E 

ltQ6a<patEC; IlEAEtEC; uvmpEQEtm Otl Tj IlEtuYE'UllatlX~ 

'UltEQYA'UxmIlLU UltOtEAEL XUAUtEQO bElXtTj xaQbLOay

yuuxou xtvMvo'U UltO Otl Tj YA'UXO~Tj VTjmElac; ltAaalla

tOC; xm 0 axEtlXOC; xLvbuvoC; 8uvato'U u'U~avu IlE tTjv 

UU~TjOTj tTjC; IlEta bLooQO y A'UXO~Tjc; ltAaallatOC; aVE~aQ
tTjtU UltO tTj YA'UXO~Tj VTjmELUC; ltA6.allatOc;32.33. 

H EIl<paVlOTj IlEtUYE'UllatlX~C; 'UltEQYA'UxmIlLUC; u'U~a

vu IlE tTjv ltaQobo tTjC; TjAtXLUC; xm <puLVEtm OU EXU 

lblULtEQTj aTjlluaLu YlU tT]v EIl<paVlOTj XUQbLOUYYuuxwv 
EltlltAOXWV mo'Uc; TjAlXlooIlEVO'UC; ua8EvELC; IlE ~~_234. 

EltLOTjC; Tj IlEtUYE'UJ.lUtlX~ 'UltEQYA'UxmIlLU axEt~Etm 

IlE tTjv ltQoXATjaTj Evb08TjAlUX~C; ~A6.~TjC;. H 'UltEQYA'U

xmllLU EVEQYOltOlEl tTjv ltQwtE'lVlX~ XlVaOTj C-u (PKC

u) mu Evb08TjAlUxa XUttuQu Tj OltOLU blEYELQU tTjv EV

box'UttaQlu EX<pQaaTj 1l0QLooV ltQoaXOAATjaTjC; (ICAM

1) blE'UXOAuvoVtac; tTjv ltQoaxoAATjaTj tooV AE'UXOX'Ut

taQoov xm tTjv ELaoM to'UC; mo IlEao Xltwvu. DUQaA

ATjAU, Tj 'UltEQYA'UxmIlLa IlUWVU tTjv EXXQWTj uyyuo

btUmUAuxwv o'Umwv ano to Evb08~AW OltooC; to 1l0VO

~ELbw to'll U~Wto'U (NO) xm Tj ltQomux'UxALVTj xm U'U

~avEt tTjv anEAE'U8EQooaTj ayyuoaualtuauxwv o'Umwv 

OltooC; Tj Evb08TjALVTj xm u'U~TjUXWV ltuQuyOVtooV OltooC; 

o u'U~TjUXOC; ltuQayoVtUC; tooV mll0ltEtUAlooV (PDGF). 

AU~TjaTj tTjC; Ex<pQuaTjC; tooV 1l0QLooV ltQoaXOAATjaTjC; 

(ICAM-l) uvu<pEQ8TjXE EJtLaTjC; xata tTj boxlllualu u

VOX~C; YA'UXO~TjC; xm tEAOC;, Tj IlEtUYE'UIlUUX~ 'UltEQYA'U

xmllLU ~QE8TjXE vu auvbEEtm IlE ltuQobtx~ 'UltEQltTjXTl

XOtTjtu. EtbtxOtEQU, btultlmw8TjXE U'U~TjIlEVTj UltE),E'U

8EQooaTj mTjv X'UXAO<pOQLU tooV d-dimers xm tooV XAU

allatooV 1+ 2 tTjC; ltQ08QOIl~LVTjC; (F 1+ 2) lto'U anobLbo

vtm aE uU~TjaTj tTjC; uJtEAE'U8EQooaTjC; 8QOIl~LVTjC; atTjv 

X'UXAO<pOQLU. H EJtUVUAUIl~UVOIlEVTj EVEQYOltOLTjOTj tooV 

IlTjXUVtallWV tTjC; lt~~TjC; xm tvooMA'UOTjC; IlltOQEL VU ltU~U 

alto'UbuLO QOAO mTjv u8TjQooIlatooaTj xm tTjv EIl<paVtaTj 

O~EOC; EIl<PQaYIlUtOC; tOU ll'UoxuQbLO'U (OEM) xm uY
yuuxou EYXE<pUAtXOU EJtUaObLo'U (AEE). AVtLeEtu Tj 

XOQ~YTjaTj uxuQ~O~TjC; ~QE8TjXE Otl IlUWVU tTjv UltE

AE'U8EQooaTj atTjv X'UXAO<pOQlU tooV d-dimers xm toov 

xAuallatooV 1+2 tTjC; ltQ08QOIl~lVTjC;35. 

'OltWC; ~bTj uvu<pEQ8TjXE, Tj IlEWYE'UJ.lattX~ 'UltEQYA'U

xmllLU ltQOXUAEL YAUXlJ~lJALWOTj tooV ltQwtE'lVWV to'll ltAa

allUtoC; xm tooV x'UttuQtXWV IlEIl~QUVWV. H YA'UXO~'UALoo

0Tj tooV IlEIl~Qavwv tooV EQ'U8Qwv mlloa<pmQLoov ltQoxu

AEl IlElooOTj tTjC; E'UEAt~LUC; to'Uc; IlE anotEAEaIlU tTlv ltUYL

bE'U~ to'UC; ma tQtxoEtb~ uyyElU xm tTjv ltQOXATjOTj Ilt

xQoEIl~OAWV. Alto tTjv aAATj ltAE'UQa, Tj YA'UXo~'UALooaTj 

tTjC; LDL AtJtOltQwtELVTjC; obTjYEl aE <ptooX~ uvuyvwQw~ 

tTlC; ano 'UltoboXElC; tTjC; LDL IlE tEAtXO anotEAEaIlU tTj 

IlELooOTj tTjC; ltQoaATjtjJ~C; UltO tU XUttuQu. Tu'UtoXQovu, 

IlEtWVEtm Tj ltQ6aATjtjJ~ tTjC; ano to'UC; Exxu8uQtmEC; (scav

engers) xm u'U~aVEtm ano W lluxQo<payu tU OltOlU IlE

tatQEltOVtm aE u<pQwbTj xUttUQU36. 

EltlltQoa8EtU, Tj YA'UXO~'UAtooIlEVTj HDL AlltOltQwtE

tVTj EIl<PUV~U IlUoollEVTj tXUVOtTjtU IlEtu<poQac; XOATj

mEQoATjC; xm YA'UXO~'UAtooIlEVOU tvwbouC; UltO to'Uc; t

mouc; ltQoC; to ~ltuQ Olto'U IlEtU~OA~OVtm. 

TEAoC;, Tj 'UltEQYA'UxmIlLU u'U~avEt to axTjIlUuallo tooV 

tEAtXWV ltQo'lOVtooV YA'UXo~'UALooaTjC; (advanced glycation 

end products - AGEs) Tj auaawQE'UOTj tooV OltOLooV ltQo

aYEt tTjv u8TjQoollatoo0Tj36. 

'Etm aE ua8EvELC; IlE ~~-2 IlEta llEt~ ltUQUXOAOU

8TjOTj, btultlmw8TjxE OU Tj UU~TjOTj tTjC; IlEtUYE'UJ.lattX~C; 

YA'UXO~TjC; auvb'UaGtTjXE IlE OTjIlUVttX~ uU~TjaTj tTjC; EJtL

JttooaTjC; tTjC; 8vTjtotTjtUC; IlEta UltO EIl<PQUYIlU to'll 1l'U0

XUQbLO'U, aE UVtLeEOTj IlE tTjv uU~TjaTj IlOVO tTjC; yA'UXO

~TjC; vTjmELuc; ltA6.allatoc;36. 

Qmoao, ltuQa tU bEOOIlEVU ama ltO'U 'UltoGtTjQ~o'Uv 

Ott Tj IlEtUYE'UllatlX~ 'UltEQYA'Uxmllla axEt~Etm IlE tlC; xUQ

btoayyEtUXEC; ltu8~auc;, ltUQallEVEt Tj EQWtT]GTj XAEtbL: a'UV

bEEtm umoAoYtXa IlE xux~ EX~aOTj (anotEAEL bTjAUb~ 

UVE~aQtT]tO ltuQayoVtu xtvMvo'U) ~ anotEAEl anAO bEl

xtrl EltlXtvb'UVOtTjtUC;, bEboIlEVO'U Ott 'UltEu8uvTj ytU tTjV 

IlEtUYE'UllattX~ UltEQYA'UxmlllU ELVal Tj aVtlmUGTj GtTjV tv

aOUALVTj Tj OJtOLU auvb£nm xm IlE aMEC; IlEta~OAtXEC; btU

tUQUXEC;, OltooC; Tj IlEtUYE'UllattX~ 'UltEQtQtYA'UXEQtbmIlLU, 

ltO'U axEt~OVtm EJtLGTjC; IlE u'U~rIIlEVO xUQbwuYYEtuxO XlV

buvo. 'Etat Tj UU~TjGTj tooV VLDL AtJtOltQwtE'lVWV ltOU au

VObEUEt tT]V 'UltEQtQtYA'UXEQtbmlllU, aull~aMEt GtTjV ltU

xuaUQXla xm tT]V UVtLmUGTj GtTjV tVaO'UALYTj at OltOlEC; IlE 

tT] aUQa tOUC; EJtTjQEa~ouv tT] AEltOUQYLU tOU Evb08TjALOU, 

ltQoayo'Uv tTjV U8TjQOYEVEOTj xm auvbEOVtm IlE tTj ~N. 

Alto tTlV aMTj ltAE'UQa ELvm yvoomo Ott at E~aQauc; tT]C; 

YA'UXO~TjC; mo ltA6.allU u'U~avouv to o~ubwttxostress, ltQO

XaMUV b'UaAUtouQYlU to'll Evb08TjAlO'U, u'U~avouv to axTj

llattallO AGEs xm ltQOXUAoUV ltuQatuOTj to'll btU~IlU

toC; GTc mo HKr/IlU. 

fLa to AOYO u'UtO tE8TjXE to EQWtTjIlU xata ltoaov Tj 

IlnuYE'UllatlX~ 'UltEQYA'UxmIlLU ltQEltU vu UltotEAEl 8E

QUltE'UUXO moxo ~ UQXEL 0 YEVtXOtEQOC; YA'Uxm~uxoc; 

EAEYXOC; OltooC; ltQOKOJttEl UltO tTj IlElooGTj tTjC; YA'UXO~'U

AtooIlEVTjC; mlloa<pmQLvTjC; (HbAlc). Km ltQaYllau, aE 

ltQOTjYOUIlEVTj IlEAEtTj 'UltOmTjQ~Etm Otl Tj IlEwYE'Ulla

UX~ 'UltEQYA'UxmlllU UltOtEAEl bElXtTj 'UltOXElIlEVTjC; IlE

tU~OAtX~C; UVooIlUALUC; xm 0Xt 8EQUltE'UUXO moxo tOY 

OltOLO ltQEltU vu UltOtEAEL 0 XUAOC; EAEYXOC; tTjC; yA'U

XO~TjC;37. NEOtEQU bEbollEVU 0llooC; bElXvo'Uv OU Tj IlEta

YE'UJ.lattX~ 'UltEQYA'UxmIlLU UltOtEAEL uVE~aQtTjto ltuQa

yOVtU xtVMvo'U xm Tj Qu8llt~ tT]C; IlEtWVU toy xlvb'Uvo 

EIl<paVtOTjC; xUQbtuyyuuxwv EltlltAOXWV3B. 
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Tu n:ALxu JtQoIovtu tlle; YAuxo~uALOJOl']e; anon:Aouv 
~LOxrl~Lx~ uVOJ~uALu mo ~A XaL tll lpAEY~ov~ XaL uJto
mllQ~EtaL on uJtuQXEL m8uv~ mJvbE<Jll tOUe; ~E tuXECu 
ESEALSll tlle; u8llQOJ~UtOJOlle;. H uJtEQYAUXaL~LU ~U~L ~E 

to OSELbOltLXO stress obllYoUV OE UUSllOll tlle; JtuQuyOJ
y~e; tOJV AGEs. H mJVbEO~ tOUe; ~E to xonuyovo mo 
uyynuxo tOLXOJ~U JtQoxuAEL JtuYLbEUOll tOJV JtQOJtEI
vwv tOU JtMo~utoe;, ~ELOJOl'] tlle; bQumLXOtlltae; tOU NO 
XaL UnllAEJtLbQuOll ~E bLUlpOQOUe; uJtoboxECe; EmlpEQo
vtUe; EtOL tQOJtOJtOLlloll ~EyuAou aQL8~ou xunuQLxwv 
AntouQYLwv. H EJtLbQuo~ tOUe; mllv LDL JtQoxaAEL E
vaQSll ta OSELbOJ~e; tlle; XaL tll bll~LOuQYLa OSELbOJ~E

vlle; LDL ~E tU YVOJmu EJtuxoAou8a. 
EmJtQo08Eta, II UnllAEJtLbQa~ tOUe; ~E tU Evbo

8llALaxu xa8we; XaL tU una xunaQu tlle; a8llQOJ~atL
x~e; JtMxae; (~uxQOlpuyu, AECu ~uIxu xunaQa) obllYEL 
OE uyynux~ bUOAELtouQyLu. LtO ayynaxo tOfXOJ~a uu
scivouv tll bLUJtEQatOtlltU, tllV JtQOJtllXtLx~ bQamllQLo
tlltU XaL tll yEvEOll QL~WV O ~E tEALXO aJtotEAEO~a tllV2 

EXlpQUOll ~OQLOJV JtQOOXOnllOl']e; ma Evb08llALaxci xm
tUQu (I-CAM XaL V-CAM). 

YJtomllQ~EtaL on II bll~LOuQYLa tOJV AGEs JtQo
xaAEC tQoJtoJtoflloll tOJV UQXLXWV mabLOJv tlle; a8llQOJ
~UtOJOl']e; ~EOOJ: 1) anllAEJtLbQuOl']e; tOU uyyELUXOU tOL
XW~atOe; XaL tOU UL~atOe;, 2) JtUQobOtllOlle; tlle; lpAEy~O
vwboue; XaL UUslltLX~e; bLEQyaoLue; XaL 3) bLUboOlle; tlle; 
lpAEy~ov~e; XaL tlle; uYYELUX~e; bLataQax~e;· 

fLa tOUe; Myoue; autOUe; II XatavOllOl'] tOJV ~llXUVL
o~wv bQuOl']e; tOJV AGEs ELVaL buvatov va ~Oll8~oEL 

Oto oXEbLUO~O tOJV 8EQUJtEUtLXWV XaL mQatllYLXWV 
OtOXOJv mll bLu~llnx~ u8llQoyEvEOll39. 

IIQoolpata, bLummw8llxE on umiQXEL ELbLXOe; u
JtoboXEae; tOJV tEALxwv YAuxo~uALOJ~EvOJv JtaQuywyOJv 
(AGE receptor, RAGE), XaL OtL ~a~f ~E tOue; JtQOlpAEy
~ovwbELe; OUVbEtEe; tOU (ta AGEs) XaL tLe; SlOO xUA
YXQavouAfvEe; (calgranulins) ou~~cinouv mllv ayyELu
x~ bLatuQax~ II OJtOLU ExbllAWVEtaL ~E UUSll~EVll a8ll
QOyEvEOll XaL EmtaXUvo~EVll EJtavUOtEvOJOll ~EtU 

PTCA. 
AvtfBEtu, II avamoA~ tOU RAGE OE uJtEQYAUXaL

~Lxci JtOvtLXLa, uJtomllQ~EtaL on ~ELWVEL tllV uYYELU
x~ uJtEQbLaJtEQatOtllta, tllv a8llQOJ~citOJOll XaL JtQo
AU~~UVEL tllV UJtEQtQOlpLU tOU EOOJ XLtWVU tOJV aYYELOJv 
XaL OtL ~JtoQEf va uJtOtEAEOEL ~EnOvtLXO moxo 8EQa
JtELae;4D. 

H EJtfbQaoll tlle; OSELbOJ~EVlle; LDL moue; ~llxavL
o~oue; tlle; a8llQOJ~atOJOlle; ELVaL YVOJOt~. IIQoolpata, 
uJtomllQLx8llxE OtL UUsavEL XaL tllV anomOJoll tOJV EV
b08llALUXWV xunaQOJv ~E uJtOtEAEO~u tllV aYYELux~ 

bUOAELtOuQYLu XaL tllV JtQoobo tlle; u8llQOyEvEOlle;. 
~to ~A-2, EXtOe; uJto tllv 0sECbOJOll tlle; LDL, uJtaQ

XEL XaL II YAuxo~uALOJo~ tlle;. H tUUtOXQovu YAuxo~u
ALOJ~Evll XaL OSELbOJ~EVll LDL EXEL mo EvtOVll bQaoll 
EVUVtL tlle; aJtAwe; OSELbOJ~EVlle; LDL. 'EXEL bLUmOtOJ
8EL on II YAuxo~uALOJ~Evll- OSELbOJ~EVll LDL aUsavEL 
tllv TUNEL 8EnXOtllta XaL EVEQYOJtOLEC tllV caspase-3 
auscivovtae; EtOL ne; uJtomOltLXEe; bLUbLXUofEe; XaL ~E
000 autwv ne; a8llQOJ~atLXEe; XaL ayyELaXEe; EmJtAoxEe; 

tOU ~A-2. IIQoolpatu bE bLummw8llxE OtL II ~EAtfOJOl'] 

tOU EAEyXou tlle; YAUXO~lle; ~ELWVEL tllV anllAEJtLbQuOl'] 
tlle; LDL ~E ne; UQtllQLUXEe; JtQOJtEOyAUXUVEe;41-43. 

EfVaL ~E~ULO OtL tOOO 0 xALvLxoe; 000 XaL 0 JtQoxAL
VLXC; ~A-2, ouvEJtayOvtaL UUSll~EVO xLvbuvo 8uvatou 
ano xaQbLOayyELaXEe; Jtu8~oELe;. Amo ob~YlloE mllv u
Jt08EOl'] OtL uJtaQXEL XOLVO ~Eta~oALxo EnEL~~U JtOU 0
bllyEf tumoXQovu OE ~ELOJ~Evll UVOX~ mll YAUXO~ll ~E 

tllV EJtaxoAou8ll uvtfmaOl'] otl]v LVOOUALVlj XaL OE JtQo
lpAEy~ovwbll - JtQ08QO~~OltLX~ xatcimuOl'], Evb08llALU
x~ bUOAELtOuQYLu XaL EmtuXUVoll tlle; a8llQOJ~citOJOl']e;. 

Ano tllV anll JtAEuQa, II u8llQoyEVEOl'] XaL II XUQbLU
x~ bUOAELtauQYLu bLanLmWVovtaL tOOO mu JtQobQo~u 

ou!tJttw~ata 000 XaL mov ExbllAO bLU~~tll, YEYOvoe; Jtou 
Ol']~afvEL OtL aJtaLtELtaL JtQWL~ll EvaQsll tOJV mQatllYL
xwv ~ECOJOl']e; taU xaQbLOuyyELUXOU xLVMvou XaL tlle; ~EC
OJOl']e; tlle; JtQoobou tOU ~A-2 yLa vu EJtEA8EL ~EAtLOJOl'] 

tlle; ~uxQoXQovLae; Ex~aolle; tOJV bLU~lltLXWV a08Evwv. 
OL moxOL um~e; tlle; JtaQE~~aOl']e; ECvaL II uJtEQtaOl'], II 
buoALmbaL~La, II ~EAtfOJOll tlle; bLaLtae;, II ~ELOJOll tOU 
OOJ~atLXOU ~aQoue; XaL II OOJ~atLX~ ciOXll0l']44. 

LtO LA-2 bLUmmWVEtaL EJtfOlle; UUsllOl'] tOU tovou 
tOU ou~Jtu8llnxou VEUQLXOU oum~~atOe; (LN~) II 0

Jtofa JtQoxaAEL ~Eta~OAEe; tlle; xUQbLax~e; XaL tlle; ay
YELax~e; AELtouQyfue; JtOU obllYOUV mllv E~lpcivLOll uQ
tllQLUX~e; UJtEQtUOl']e; (AY), buoAELtouQyfae; tlle; uQLmE
Q~e; xOLALae; (AK) XaL xaQbLax~e; vEuQoJtci8ELae; ~E tE
ALxo uJtotEAEO~a tllv E~lpavLoll aQQu8~LWV, OLOJJtllAOU 
E~lpQciy~atoe; tOU ~uoxaQbLou XaL aLlpvLbLOU XUQbLU
xou 8avatOu. 

OL ~Eta~oAEe; Jtou JtUQatllQOUvtaL mo umovo~o VEU
QLXO mJmrl~a XaL OL ~Eta~oALxEe; bLatUQUXEe; MyOJ taU 
LA-2 JtQoxuAouv UUsllOll tOU lpAEy~ovwboue; XaL 8Qo~
~OltLXOU O~~atOe; XaL JtQoayouv tllV xUQbLax~ XaL ay
YELUX~ UVUbLU~OQlpOJOl'] (remodeling) Jtou EJtEQXEtaL ~E
tU ano ~M~ll xu8we; XaL tllV uvavlltj!ll XaL bLat~QllOl'] 

tlle; AELtOUQYLxOtlltae; taU JtQOO~E~All~EVOU oQYcivou. 
IIQoolpata bLummw8llxE OtL II UUSllOll tlle; yAuxo

~lle; EmbQa mllv EXlpQaOl'] XaL EVEQYOJtOlllOll tOJV ~E
tUnoJtQOJtEIvuowv (MMP) uJto ta Evb08llALuxci XUt
taQu. ELbLXOtEQU, uusavEL II EXlpQUOll tlle; xonuyova
Ol']e; (~EtanoJtQOJt{(vaOl']-l, MMP-l), tlle; ~EAanvaOl']e; 

(MMP-2) XaL ~ELWvEtaL II EXlpQUOll tlle; mQOJ~uAuof
vlle; (MMP-3). EJtLOl']e; uusaVEtaL II EXlpQUOl'] XaL II bQa

mllQLOtlltU tlle; MMP-9 ano tU ~axQolpaya XOJQle; vu 
EJtllQEa~EtaL II EXlpQUOll tOU Lonxou uvamoAEu tOJV 
~EtanOJtQOJtEIvuowv (TIMP-l). Ta JtaQaJtavOJ (auSll
all MMP-l, MMP-2, MMP-9 XaL ~EfOJOl'] MMP-3, TIM
P-l) EXOUV Ole; uJtotEAEO~a tllV UUSllOl'] tlle; uJtoM~ll
0lle; tlle; 8E~EALae; OUOLUe; (matrix), tllv EmtcixuvOl'] tlle; 
a8llQOJ~atOJOl']e; XaL tEAOe; tll ~ELOJOl'] tlle; mu8EQOtlltUe; 
tlle; u8llQOJ~atLx~e; JtMxue;. H tEAEutaLu EXEL LbLUftEQll 
oll~uoLa ElpOOOV ECvaL YVOJmo OtL II mu8EQOtlltU tlle; 
a8llQOJ~unx~e; JtMxae; Jtu~EL Ol']~UVtLXO QOAo mll Q~
Sll tlle; XaL tllV JtQoXAllOll tOJV OSEOJV mElpUvLufOJv ouv
bQO~OJV45,46 . 

1:u(JXEtl(JTJ I-l£ta;u ltOA.UI-l0QqJWl-lwv tlllV yovlbllllV 
Kal tTJ(; £l-lqJavl(JTJ(; £:J'UltA.OKWV (JtO 1:.'\-2. Tu yovlbLa 
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nou EXOUV EA.EYX8EL nQo~ to naQov a<poQouv to aUOtl]

!J.a QEVLVl]~ - aYYELOtaaLVl]~ - aAOoOtEQOVl]~ (~PAA), 

tl] auV8EtUOl] tOU !J.OVO~ELOLOU tOU a~oJtou (NOS) XaL 

to XOAJtLXO VatQLOUQl]tLXO JtEJttLOLO (hNAP). 

~toU~ aa8EvEL~ !J.E ~~-2, <Uto tOU~ noAu!J.oQ<PLO!J.OU~ 

tWV yOVLOLWV tOU ~P AA, EXOUV EAEYX8EL LOLaLtEQa 

aUtoL nou OXEt~OvtaL !J.E to !J.EtatQEntLXO EV~U!J.O tl]~ 

aYYELOtaaLvl]~ (MEA). ~UOXEtLOl] !J.E tl]v E!J.<paVLOl] ~N 

ava<pEQ8l]XE !J.E noAU!J.oQ<PLa!J.ou~ Ota yovLoLa tOU ME

A, toU unoOoXEa ATl tl]~ aYYELotaaLvl]~ (AT1R), tOU 

ayyELOtEVmvoyovou, xa8w~ XaL !J.E aQxEtoU~ noAu!J.oQ

<pw!J.ou~ tl]~ NOS. EnLal]~, EXEL nEQLYQa<pEL auOXEtLOl] 
!J.Eta~U tWV noAu!J.oQ<PW!J.wv tWV yOVLOLWV toU MEA, 

tl]~ NOS, toU ATlR XaL toU hNAP XaL tl]~ E!J.<pUVLOl]~ 

aQtl]QLait~~ unEQtaal]~ l] onoLa anotEAEL al]!J.avtLxo 

nQooLa8EtLXO naQayovta yLa tl]v avaJmJ~l] tWV !J.LXQO

ayyELaitwv itaL !J.aitQoaYYELOXWV EmnAoxwv OtO ~~-2. 

TIQoa<pata EJtLOl]~, nEQLYQa<pl]XE <Uto OQW!J.EVOU~ EQEU
Vl]tE~ auOXEtLOl] tWV noAu!J.oQ<PW!J.wv tWV yOVLOLWV toU 

MEA XaL tOU AT1R !J.E tl] OLa~l]tLX~ vE<pQona8ELa itaL 

unOOtl]Q~EtaL OtL OtOU~ aa8EvEL~ autou~ E!J.<paV~EtaL 

al]!J.avtLit~ EmtaxuvOl] tl]~ a8l]Qw!J.atwOl]~. 

<1laLVEtaL EJtO!J.EVW~ OtL 0 aaxxaQwOl]~ ~~-2 itaL l] 

a8l]Qw!J.utwal] anOtEAOuV nOAuyovLoLaxa nQoaOLOQL

~O!J.EVE~ na8~aEL~ XaL W~ EX toUtOU unuQXEL avuYXl] 
!J.EAEtl]~ tWV nOAU!J.OQ<PW!J.WV tWV yOVLOLWV itaL xa80

QLa!J.O~ tWV aMl]AEmOQaaEWV nou ELVaL unEu8uVE~ yLa 

tl]V av6.ntu~l] tWV !J.LXQO- itaL !J.axQoaYYELaitWV EJtLJtAO
itWV Oto ~~_247. 

To !J.Eta~OALitO aUvOQo!J.o (M~) anotEAEL nOAu au

xv~ itaL nOAunQoawnl] !J.Eta~OALx~ ovtotl]ta l] onoLa 

nQoEQXEtaL <Uto tl]v aMl]AEJtLOQaOl] yEVEtLitWV itaL oQ
!J.OVLXWV naQayovtwv xa8w~ XaL tOU tQonou ~w~~. Ka

80Q~EtaL ano !J.La nAELUOa avw!J.aALwv nou nQoaYEL 

XaL nQoOLita~EL tl]v E!J.<paVLOl] <pAEY!J.OV~~ XaL aU~TI!J.E
vl]~ nl]XtLitOtl]ta~, OL onoLOL anOtEAOuV WxuQou~ na
QuyovtE~ xLvMvou nou auvbEOVtaL !J.E tl]v naxuaaQxLa 
XaL tl]v avtLOtaOl] Otl]v LvaouALvl] (nou anOtEAOuV XaL 

tL~ ~amxE~ naQa!J.EtQou~ tOU M~) XaL EXOUV EnLal]~ 

auVEQYLX~ OQUOl] !J.E toU~ naQaoomaitou~ TIK !J.E tEAL

xo anOtEAw!J.a tl]v aU~l]al] tOU xaQOLOaYYELaXou itLV
Mvou. 

H EvaQ~l] itaL l] nQoooo~ tl]~ a8l]Qw!J.atwOl]~ <paL
VEtaL OtL EXEL tL~ Q~E~ Otl] ~A6.~l] tOU Evo08l]ALOU l] 
onoLa ELVaL naQouaa ano ta aQXLxa OtaOLa tOU auv

OQo!J.ou itaL OtL ta ~amitu OtOLXELa tOU M~ itaL l] EJtLta

XUVO!J.EVl] <pUOl] tl]~ a8l]QoYEVWl]~ ELVaL mWnl]AOL au

VEQYUtE~ noM nQLV tl]V E!J.<pavLOl] tOU ~~-2. 

H OUvatotl]ta nQwL!J.l]~ oLayvwOl]~ XaL naQaxoAou

8l]0l]~ tl]~ unOXALVLit~~ aYYELax~~ voaou W~ anOtEAE
a!J.a tWV noAAanAwv naQayovtwv nou au!J.~aAAouv Otl]V 

ayyELaxtl ~Aa~l], nQEnEL va anOtEAEaEL al]!J.avtLx~ 

OtQatl]YLX~ nQoAl],!,l]~ tOU xaQoLOaYYELaXou xLvMvou 

OtOu~ aa8EvEL~ !J.E ~~-2. 0 avaL!J.aittO~ nQoaoLOQw!J.o~ 

tl]~ aYYELax~~ ~AU~l]~ 8a oOl]y~aEL atov ita80Qw!J.o~ 

tWV UQLOtWV 8EQanEUtlXWV naQE!J.~oAWV yLa tl]V ay

YELax~ nQoOtaaLa ato !J.Eta~OALXo aUvoQo!J.o XaL to 
~~-2 YEVLXOtEQa4B 

• 
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