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I Sesavali 

1. 1. koronaruli arteriebis daavadebis gavrceleba da prognozuli 

aspeqtebi [1,2] 

koronaruli arteriebis daavadeba-(kad) gul-sisxlZarRvTa sistemis 

daavadebebidan yvelaze gavrcelebuli daavadebaa da mosaxleobis 

sikvdilobis uxSires mizezs Seadgens. 

sxvadasva jgufis qveynebSi gulis iSemiuri daavadebis gamovlenis da misiT 

gamowveuli letalobis sixSire mniSvnelovnad gansxvavdeba.  

ekonomikuri ganviTarebis mixedviT qveynebi iyofa 2 jgufad:  

1) maRalSemosavlian qveynebad da  

2) saSualo- an maRalSemosavlian qveynebad. 

meore jgufi kidev iyofa 6 ekonomikur-geografiul regionad:  

aRmosavleT evropa da centraluri azia,  

aRmosavleT aziis da wynari okeanis auzis qveynebi, 

samxreT azia,  

subsaharuli afrika,  

Sua aRmosavleTi da CrdiloeT afrika,  

laTinuri amerika da karibis kunZulebi.  

 

Ggul-sisxlZarRvTa daavadebebiT gamowveuli  letalobisa da 

Sromisuunarobis wlebis procentoba saerTo letalobisa da 

Sromisunarianobis SezRudvis wlebTan mimarTebiT ekonomikur-

geografiul  jgufebSi:  

gul-sisxlZarRvTa daavadebebiTa da  kad-iT  gamowveuli   letalobis 

procentoba saerTo letalobasTan mimarTebiT ekonomikur-geografiul 

jgufebSi Semdegnairad aris ganawilebuli:  

 

gul-sisxlZarRvTa daavadebebiT gamowveuli letaloba: 

maRalSemosavliani qveynebi – 38.5%-s, 

saSualo- da dabalSemosavliani  qveynebSi erTad-27.6%, 

aRmosavleT evropa da centraluri azia-58.1%,  

aRmosavleT aziis da wynari okeanis auzis qveynebi-30.6%,  

samxreT azia-25.2%, subsaharuli afrika-9.7%,  
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Sua aRmosavleTi da CrdiloeT afrika- 35.0%,  

laTinuri amerika da karibis kunZulebi-27.8%.  

kad-iT gamowveuli letaloba  

maRalSemosavliani qveynebi – 17.3%-,  

saSualo- da dabalSemosavliani  qveynebSi erTad-11.8%,  

aRmosavleT evropa da centraluri azia-29.7%,  

aRmosavleT aziis da wynari okeanis auzis qveynebi-8.9%,  

samxreT azia-13.5%, 

subsaharuli afrika-3.2%, 

Sua aRmosavleTi da CrdiloeT afrika- 16.9%,  

laTinuri amerika da karibis kunZulebi-10.9% 

G 

gul-sisxlZarRvTa daavadebebiTa da kad-iT gamowveuli  Sromisunarianobis 

SezRudvis  wlebis procentoba  Sromisuuarianobis SezRudvis saerTo 

wlebTan mimarTebiT ekonomikur-geografiul jgufebSi Semdegnairad aris 

ganawilebuli:  

gul-sisxlZarRvTa daavadebebiT gamowveuli Sromisunarianobis SezRudva: 

maRalSemosavliani qveynebi- saerTo invalidobis 20% 

saSualo- da dabalSemosavliani  qveynebSi erTad-12.9% 

aRmosavleT evropa da centraluri azia- 32.8% 

aRmosavleT aziis da wynari okeanis auzis qveynebi-15.3 % 

samxreT azia-12.5 % 

subsaharuli afrika-14.5 % 

Sua aRmosavleTi da CrdiloeT afrika- 4.4% 

laTinuri amerika da karibis kunZulebi-11.3% 

kad-iT gamowveuli Sromisunarianobis SezRudva: 

maRalSemosavliani qveynebi- saerTo invalidobis 8.3% 

saSualo- da dabalSemosavliani  qveynebSi erTad-5.2% 

aRmosavleT evropa da centraluri azia- 15.6% 

aRmosavleT aziis da wynari okeanis auzis qveynebi-4.1% 

samxreT azia-6.3%  

subsaharuli afrika-1.3 % 
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Sua aRmosavleTi da CrdiloeT afrika- 6.6% 

laTinuri amerika da karibis kunZulebi-4.2% 

 

rogorc Cans, yvlaze maRali gul-sisxlZarRvTa daavadebebiTa da kad-iT 

gamowveuli  letaloba da invalidoba aRiniSneba aRmosavleT evropisa da 

centraluri aziis jgufSi, romelic yofili sabWoTa kavSiris 

qveynebisagan Sedgeba da am jgufs gardamavali ekonomikis qveynebsac 

uwodeben. Aam qveynebSi Sedis saqarTveloc. Aam jgufSi sikvdilobis 58% 

gamowveulia gulsisxlZarRvTa daavadebebiT da daaxloebiT 48% kad-iTa 

da cerebrovaskuluri daavadebebiT. 

Aam geografiul-ekonomikuri jgufSi Semaval qveynebSi gul-sisxlZarRvTa 

daavadebebiTa da kad-iT gamowveuli letalobisa da invalidobis sixSire 

aseve gansxvavebulia da gansakuTrebiT maRalia ruseTSi, ukrainaSi, 

belorusiasa da bulgareTSi. aRsaniSnavia isic, rom am qveynebSi kardio-

vaskularuli da kad letaloba-Sromisunarianobis SezRudvis maCvenebeli 

TandaTan izrdeba da iklebs sicocxlis saSualo xangrZlivoba. Mmag. 

ruseTSi 1986 wlis monacemebiT mamakacTa sicocxlis saSualo 

xangrZlivoba iyo 71.6 weli, axlandeli monacemebiT ki aris 59 weli. 

qalebSi sicocxlis saSualo xangrZlivobis maCvenebeli 1986 wlis 

monacemebTan SedarebiT ar Secvlila da Seadgens 72 wels. 

CexeTSi, ungreTsa da poloneTSiAki  gul-sisxlZarRvTa daavadebebiTa da 

kad-iT gamowveuli letalobisa da Sromisunarianobis SezRudvis sixSire 

90-iani wlebis Semdeg Semcirda, Tumca dasavleT evropis qveynebTan 

SedarebiT kvlav maRali rCeba.DA  

ar arsebobs zusti monacemebi Ggul-sisxlZarRvTa daavadebebiT da kad-iT 

gamowveuli letalobisa da Sromisunarianobis SezRudvis sixSiris Sesaxeb 

saqarTveloSi, Tumca savaraudod aqac  sxva postsabWour qveynebis 

msgavsad kad letaloba-Sromisunarianobis SezRudvis maCvenebeli dasavleT 

evropis qveynebTan SedarebiT maRali rCeba. Bbolo wlebSi Kkad-iT 

gamowveuli letelobis Semcireba 90-ian wlebTan SedarebiT gamowveulia 

koronaruli revaskularizaciis xelmisawvdomobiT. 

II. Lliteraturuli mimoxilva 



2. 1  sisxlZarRvTa endoTeliumi da misi disfunqcia 

2.1.1.Nnormaluri arteriis struqtura da fiziologia.                          

 aTerosklerozis paTogenezis gasarkvevad mniSvnelovania arteriebis 

normaluri anatomiisa da biologiis codna. Nnormaluri arteriebi 3 

Srisagan Sedgeba: SigniTa- intima, Sua- kunTovani Sre da adventicia. intima 

Sua kunTovani Srisagan gamoyofilia  SigniTa elastiuri firfitiT. Sua 

kunTovani Sre intimisagan gamoyofilia SigniTa elastiuri firfitiT da 

adventiciisagan gareTa elastiuri firfitiT. 

 

suraTi NN 2.1. elastiuri da kunTovani arteriebis agebuleba. [1] 

 

intima. 
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sisxlZarRvis SigniTa Srea intima. igi dabadebisas Txelia. intimas xSirad 

aigiveben erTSrian endoTeliumTan, romelic esazRvreba bazalur membranas. 

sinamdvileSi intimas agebuleba gacilebiT rTuli da heterogenulia. 

erTSriani endoTeliumi esazRvreba bazalur membranas, romelic Seicavs IV 

tipis kolagens, laminins, fibroneqtins da sxva eqstraceluluri 

matriqsis molekulebs. asakis matebasTan intimis agebuleba rTuldeba da 

Seicavs arteriuli gluvi kunTebis ujredebs da intersticiul (I da III 

tipis) kolagens. gluvkunTovani boWkoebis qmnian intimis matriqsul 

komponentebs. endoTeliumis struqtura da funqcia qvemoT iqneba 

ganxiluli. arsebobs paTologiuri-gasqelebuli intima-aTerosklerozis 

dros. arsebobs aseve fiziologiur pirobebSi gasqelebuli adgilebi 

arteriebSi, mag. marcxena koronaruli arteriis wina daswvrivi totis an 

saZile arteriis  intimis gasqeleba e. w. baliSi. Tumca es baliSebi 

SemdgomSi aTerosklerozis potenciuri adgilebia.  [3]  intimis difuzurad 

gasqeleba yovelTvis ar asocirdeba lipidebis dagrovebasa da 

aTeromasTan.  

 

 

suraTi 2.2. saZile arteriis intimis “baliSebi”. [3] 
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intima Sua kunTovani garsisgan gamoyofilia SigniTa elastiuri firfitiT 

Sua garsi moTavsebulia Sua da SigniTa elastiur membranebs Soris. 

arteriul gluvkunTovan ujredebs SekumSva da moduneba SeuZliaT, riTac 

sisxlZrRvTa tonuss aregulireben. gluvkunTovani ujredebi kompleqsur 

eqstracelulur matriqss asinTezeben, romlebic sisxlZarRvovani 

homeostasis SenarCunebasa aseve aTerosklerozuli dazianebis formirebas 

axdenen. am ujredebs migrirebisa da proliferaciis unari aqvT, iwveven 

aTerosklerozuli dazianebas, restenozsa da stentis stenozirebas. 

arteriuli gluvkunTovani ujredebis sikvdili aTeromatozuri 

folaqebisa da anevrizmebis formirebas. Eelastiuri arteriebs, mag. 

Aaortis  medias kargad ganviTarebuli koncentruli Sre aqvT, romelic 

gaxveulia elastiniT mdidari eqstraceluluri matriqsis or SreSi. Mmas 2 

ZiriTadi funqcia gaaCnia: marcxena parkuWis sistoliT warmoqmnilididi 

energiis Senaxva sqeli arteriebis kedlebis mier da arteriebis 

struqturuli integracia. kunTovani arteriebis Sua garss naklebad 

stereotipuri agebuleba aqvs. gluvkunTovani boWkoebis proliferacia 

iSviaTad xdeba.  

Sua kunTovani garsi adventiciisagan gamoyofilia gareTa  elastiuri 

firfitiT. 

arteriuli gluvkunTovani ujredebis embriogenezi.  

 arteriuli gluvkunTovani ujredebi sxvadasxva winamorbedebisagan 

warmoiqmneba. mas Semdeg, rac warmoiqmneba sisxlZarRvebis winamorbedebi- 

endoTeluri milebi, xdeba maTi migracia da gardaqmna pericitebad 

(gluvkunTovani ujredebis  msgavs ujredebad). Ddaswvrivi aortisa da 

sxeulis qveda arteriebis gluvkunTovani ujredebi mezodermidan miiReba, 

sxeulis zeda nawilis arteriebis gluvkunTovani ujredebi- 

neiroeqtodermidan, romlebic nervuli Reros daxurvamde gamoiyofa, 

koronaluri arteriebis gluvkunTovani ujredebi ki mezodermuli 

organodan-preepikarduli organodan. gluvkunTovan ujredebsac 

heterogenoba axasiaTebT. 
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adventicia. 

adventicia sisxlZarRvis gareTa Srea, romelic Sedgeba fibroblastebisa 

da poxieri ujredebisagan. Aaq ujredebi sxva SreebTan SedarebiT, 

meCxeradaa ganlagebuli. adventiciaSi lokalizebulia da nervuli 

daboloebebi. Bbolo periodSi dadginda, rom adventiciur garsSi 

arsebuli mastocitebi garkveul rols TamaSoben aTeromisa da anevrizmis 

ganviTarebaSi, magram es  aRmoCena zustad dadasturebuli ar aris 

adamianebSi. 

2.1.2 sisxlZarRvTa endoTeliumi. [1] 

sisxlZarRvTa endoTeliumis struqtura da funqcia. 

sisxlZarRvis sxva SreebTan SedarebiT, endoTeliums ukavia 

starategiulad mniSvnelovani pozicia da ganicdis  meqanikuri da 

hormonuli faqtorebis pirdapir zemoqmedebas. 70 wlis mamakacebSi 

endoTeliumi daaxloebiT 7 km sigrZisa da 1600-1900 gr. masis organoa. 

endoTeliumi moisazreba rogorc endokrinuli, autokrinuli da 

parakrinuli organo, romelic mTavar rols TamaSobs sisxlZarRvovani 

tonusis SenarCunebaSi.  

Aarteriis intimis amomfeni endoTeliociti pirdapir kontaqtSia 

sisxlzarRvSi mocirkulire sisxlTan. arteriuli endoTeliocitebs 

sisxlZarRvovani homeostazis mravali regulatoruli funqcia gaaCniaT. [4] 

endoTeliocitebi warmoadgenen erTaderT rogorc bunebriv, ise 

sinTezurad Seqmnil zedapirs, romelTan kontaqtis dros sisxli rCeba 

Txevad mdgomareobaSi. sisxlZarRvebSi sisxlis Txevad msgomareobaSi 

SenarCuneba Semdegi meqanizmebiT xorcieldeba: 

endoTeliocitis zedapirze xdeba heparinis sulfatis proteoglikanuri 

molekulebis eqspreisia. Ees molekulebi heparinis msgavsad antiTrombin III-

is kofaqtors warmoadgenen. Trombini axdens proteinebis endoTeliocitis 

S da C‐s sinTezs. 
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warmoqmnili Trombi SeiZleba daiSalos endoTeliumis  aqtivobis gamo. 

endoTeliumi warmoqmnis qsovilovan da urokinazas tipis plazminogeneis 

aqtivatorebs, romelic sxvadasxva fermentebiT gardaiqmneba plazminad, 

romelsac fibrinolizuri aqtivoba gaaCnia.  

 

endoTeliumis ZiriTadi funqciebia: 

vazoaqtiuri nivTierebebis sinTezi. 

antikoagulaciuri moqmedeba. 

fibrinolizSi monawileoba. 

imunuri reaqciebi. 

fermentuli aqtivoba. 

gluvkunTovani ujredebis zrdaSi monawileoba. 

gluvkunTovani ujredebis dacva vazokonstriqciuli zegavlenisagan. 

 

endoTeliumis mier gamomuSavebuli vazoaqtiuri nivTierebebi 

endoTeliumis mier gamomuSavebuli vazoaqtiuri nivTierebebi iyofa 2 

jgufad: 

1. endoTeluri endoTeluri vazodilataciuri faqtorebi da  

2. konstriqciuli da  zrdis promotori faqtorebi. 

 

endoTeluri vazodilataciuri faqtorebia: 

endoTeluri-relaqsaciis faqtiri NO 

prostaciklini PGI2 

endoTeluri hiperpolarizaciis faqtori EDRF 

 

endoTeluri konstriqciuli da  zrdis promotori faqtorebia: 

angiotenzin II (AII) 

angiotenzinis gardamqmneli fermenti ACE 

ciklooqsigenzuri gziT miRebuli nivTierebebi prostaglandini H2 PGH2 da 

Tromboqsani A2 (THA2) 
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endoTeluri vazodilataciuri faqtorebi 

NO‐azotis monoqsidi- endoTelium-damokidebuli      relaqsaciis faqtori- 

NO–s warmoqmna xdeba endoTeliocitebis  mier. NO –s warmoqmnis ZiriTadi 

reaqciaa  l‐argininis gardaqmna citrulinad, rasac ZiriTadad  III tipis NO‐

sinTaza akatalizebs. NO‐sinTazas garda NO‐sinTaza citrulinad 

gardaqmnis reaqcias akontrolebs Semdegi nivTierebebi: molekuluri 

Jangbadi, nikotinamid-adenin-dinukleotid-fosfati anu NADPH, 

tetrahidrobiopterini, adenozin difosfati-  ADP, flavin-adenin-

dinukleotidi da flavinmononukleotidi. 

NO‐s sinTezi 

azotis monoqsidis warmoqmna xdeba sxvadasxva qsovilebis ujredebis mier 

amdenad sxvadasxva saxis NO-sinTaza-NOS arsebobs.  endoTeliuri NOS-s 2 

ZiriTadi forma arsebobs: 1.  konstituciuri NOS(eNOS;  III  tipis)  da 2. 

inducirebuli NOS (iNOS; II tipis). cNOS‐s aqtivobaze gavlenas axdens kalcium-

kalmodinuri sistema. 

Aarsebobs cNOS‐s aqtivaciis 2 gza:  

1. nakad-damokidebuli. Ggadanacvlebis daZabulobis dros  nakad-

damokidebuli dilatacia xorcieldeba kalciumiT aqtivirebuli kaliumis 

arxebis agxsnis gziT. 

2. receptor-damokidebuli.  NO‐s sinTezi izrdeba sxvadasxva nivTierebis 

mag. acetilqolinis, adenozinis , P‐substanciis, bradikininis zemoqmedebisT 

specifikur receptorebze. jer kidev furgotma daadgina, rom 

acetilqolinis sapasuxod gamoiyofa specifikuri nivTiereba, romelic 

iwvevs vazodilatacias da am nivTierebas man endoTelium-damokidebuli 

relaqsaciuri faqtori uwoda. Aam aRmoCenisTvis furgotma nobelis premia 

miiRo. 1980-an wlebSi dadginda, rom furgotis mier aRmoCenili faqtori 

aris NO. 

3. iNOS‐s aqtivacia kalcium-damoukidebelia. Nnormis SemTxvevaSi misi 

aqtivoba Zalian dabalia. iNOS‐s aqtivacia xdeba baqteriuli 
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endotoqsinebisa (mag. lipopolisaqaridebis) da citokinebis- tumoruli 

nekrozuli faqtorisa (TNF) da interleikinebis  mier. anTebiTi reaqciebis 

dros iNOS‐s mier  inducirebulma NO‐s produqciam cNOS‐  s mier  

inducirebul NO‐s produqcias SesaZloa 1000 jer gadaaWarbos. 

NO-s moqmedebis ujredSida meqanizmebi: 

NO-s naxevrad daSlis periodi mxolod ramdenime wamia. radganac NO-sa da 

superoqsidur anions –orives gaCniaT dauwyvilebeli eleqtronebi, maT 

Soris arsebobs maRali afiniteti. superoqsiduri anioni amcirebs mis 

bioSeRwevadobas. sisxlZarRvis gluvkunTovan SreSi SeRwevis Semdeg NO 

ukavSirdeba guanilil-ciklazas da axdens mis aqtivacias. Ffermenti 

guanilil-ciklaza axdens guanilil-trifosfatis defosforilirebas da 

gardaqmnas ciklur- guanililmonofosfatad-  cGMP. guanilil-monofosfati 

ki gluvkunTovani boWkoebis relaqsaciis meoreul mesinjers warmoadgens. 

 

cGMP iwvevs gluvi kunTebis dilatacias Semdegi meqanizmebiT: 

1. amcirebs kalciumis influqss ujredSi da Sesabamisad kalciumis 

ujredSida koncentracias. ujredSida Tavisufali kalciumi ukavSirdeba 

specialur cilas-kalmodulins da warmoiqmneba kalcium-kalmodulinis 

kompleqsi, romelic aaqtivebs miozinis msubuqi jaWvis fosfatazas. 

miozinis msubuqi jaWvis fosfataza axdens miozinis msubuqi jaWvis 

defosforilirebas, ris Semdegac xdeba jvaredini xidakebis warmoqmna 

miozinis Tavebsa da aqtinis filamentebs Soris da gluvi kunTis SekumSva. 

2. axdens kaliumis arxebis aqtivacias, rac iwvevs hiperpolarizacias da 

gluvi kunTebis relaqsacias. 

3. aaqtivebs cGMP‐damokidebul protein-kinazas, romelic Tavis mxriv 

aaqtivebs miozinis msubuqi jaWvis fosfatazas. miozinis msubuqi jaWvis 

fosfataza axdens miozinis msubuqi jaWvis defosforilirebas da gluvi 

kunTis relaqsacias.  

NO‐damokidebuli vazodilataciaze gavlenas axens koronaruli 

sisxlZarRvebis gadanacvlebis daZabuloba. NO‐sinTazas afregulacia xdeba 
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koronaruli nakadis zrdis sapasauxod (magaliTad sportsmenebSi Zlieri 

fizikuri datvirTvisas). NO‐damokidebuli vazodilatacia daTrgunulia 

sxvadasxva daavadebis, maT Soris kad-is da misi risk-faqtorebis arsebobis 

dros. NO‐damokidebuli vazodilataciis daTrgunva gamowveulia 

oqsidaciuri stresis Sedegad miRebuli superoqsiduri anioniT NO‐s 

inaqtivaciiT. es meqanizmi aTerosklerozis, hipertenziisa da Saqriani 

diabetis paTogenezis gasaRebs  warmoadegns. 

endoTelium-damokidebuli hiperpolarizaciis faqtori 

endoTelium-damokidebuli hiperpolarizaciis faqtoris sinTezi xdeba 

endoTeliumis mier da miiReba araqidonmJavasgan. 

endoTelium-damokidebuli hiperpolarizaciis faqtori  axdens 

sisxlZarRvis gluvi kunTis hiperpolarizacias da sisxlZarRvebis 

dilatacias kalciumiT aqtivirebuli kaliumis arxebis gaxsnis gziT. [5-6] 

sxvadasxva kvlevebiT dadgenilia, rom endoTeliumis hiperpolarizaciis 

procesi darRveulia pacientebSi arteriuli hipertenziT. [7-8] 

aRmoCnda, rom  ,  L‐argininuli gzis inhibitorebis Seyvanisas endoTelium-

damokidebuli dilatacia ar wydeba. dadgenilia, rom individebSi L‐

argininuli gzis darRvevebiT, (kerZod, pacientebSi arteriuli 

hipertenziiT) NO sistemis darRvevis kompensireba endoTelium-

damokidebuli hiperpolarizaciiT xdeba. [9] 

 prostaciklini 

endoTeliumis mier prostaciklinis sinTezi gadanacvlebiTi daZabulobis 

sapasuxod xorcieldeba. prostaciklini (PGI2) miiReba araqidonmJavadan 

ciklooqsigenazuri gziT. [10] prostaciklinis moqmedebis meqanizmia camf-is 

gazrda gluv kunTovan boWkoebsa da TrombocitebSi, rac iwvevs mis 

antiagregaciul moqmedebas. [11] 

Aarsebobs sarwmuno monacemebi, rom prostaciklini iwvevs 

koronarodilatacias, Tumca ciklooqsigenazas inhibitorebis Seyvanisas, 

rac protaciklini sinTezis daTrgunvas iwvevs, koronaris poststenozur 

nawilSi sisxlis nakadi ar icvleba (ar mcirdeba), rac savaraudod sxva 

kompensatoruli meqanizmebiT regulirdeba.  NO-sgan gansxvavebiT, 



prostaciklini naklebad moqmedebs msxvili sisxlZarRvebis bazalur 

tonusze [12] magram  koronaruli kolateraluri tonusis ZiriTad 

determinants warmoadgens. ciklooqsigenazuri gzis inhibireba amcirebs 

kolateralur koronarul perfuzias ZaRlebSi. 

 

endoTeluri konstriqciuli da  zrdis promotori faqtorebi 

ciklooqsigenazuri kontraqtori endoTeluri faqtorebi 

sxvadasxva fiziologiuri Tu paTologiuri mdgomareobebis dros, 

endoTeliocitebis (gansakuTrebiT venuri endoTeliocitebis) aqtivaciis 

Sedegad gamoiyofa ciklooqsigenazuri kontraqtori faqtorebi, 

rogorebicaa  Tromboqsani A2  da prostaglandini H2.  [13] Tromboqsani A2  

da prostaglandini H2  moqmedeben gluvkunTovan ujredebsa  da 

Trombocitebze ganlagebul receptorebze da moqmedeben azotis 

monoqsidisa da prostaciklinis sapirispirod.   

Ggarda amisa cnobilia, rom ciklooqsigenazuri gza superoqsiduri 

anionebis wyaros warmoadgens, rac iwvevs  azotis monoqsidis  inaqtivacias 

da pirdapir vazokonstriqcias.  

Aangiotenzin II. 

 

suraTi N.2.3.angiotenzin II-is warmoqmna.  
13 

 



reninis monawileobiT angiotenzinogeni gardaiqmneba angiotenzin I-ad. 

angiotenzin I angiotenzingardamqmneli fermentis monawileobiT 

gardaiqmneba angiotenzin II. angiotenzinis gardamqmneli fementi 

endoTeliocitebis membranebze eqspresirdeba. Aangiotenzin II  moqmedebs 

endoTelur receptorebze. arsebobs 2 ZirTadi saxis angiotenzin II –is 

receptorebi AT1  da AT2.  AT1 receptorebis gaaqtiveba ganapirobebs   

endoTelinis sinTezs, romelic Tavis mxriv axdens sxvadasxva,  maT Soris 

Trombocituli zrdis faqtoris stimulacia da aZlierebs ujredul 

proliferacias. angiotenzini aaqtivebs specialur fermentebs NADPH 

oqsidazas da qsantinoqsidoreduqtazas, romlebic monawileoben 

superoqsiduri anionebis sinTezSi da Sesabamisad iwveven oqsidaciur 

stress endoTeliocitebSi, kardiomiocitebSi da fagocitebSi, rasac Tan 

axlavs sisxlZarRvis gluvkunTovani ujredebis qimiuri mizidulobis 

ganmapirobebuli nivTierebebis, citokinebis da sxva anTebiTi nivTierebebis  

sinTezi. [14,15] AT2 receptorebs ki sapirispiro moqmedeba gaaCniaT. arsebobs 

monacemebi, rom isini monawileoben apoftozis procesSi.  

 

angiotenzin II-is moqmedeba sqematurad asaxulia suraTze 

 

suraTi N.2.4.angiotenzin II-is aTerogenuli moqmedeba [16]

14 
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endoTelini 

funqciuri TvalsazrisiT NO‐s ziriTadi antagonisti endoTelinia. 

endoTelini aRmoCenili iqna  1988 wels Yanagisava  et  al  mier , rogorc 

endogenuri 21 aminomJavasagan Semdgari Zlieri vazokonstriqtori  peptidi. 

EendoTelini uSualo monawileobas iRebs aldosteronis, vazopresinis da 

adrenomodulinis sekreciis autoparakrinul kontrolSi. 

endoTelinebi (ET‐1,  ET‐2,  ET‐3)endoTeliumis mier sinTezirebul peptidebs 

warmoadgenen. ET‐1yvelaze aqtiuri endoTelinia 

Pprekursor-molekulis- pre-pro-endoTelinis gaxleCviT miiReba 

endoTelinis gardamqmneli fermentis monawileobiT. Aarsebobs  

endoTelinis 2 saxis ET‐A   da ET‐B  receptorebi. endoTelinis  ET‐A  

receptorTan dakavSireba iwvevs vazokonstriqcias gluv kunTSi 

proteinkinaza C –s gaaqtivebis gziT.  

ET‐B‐s konstriqciuli efeqti nakleb gamoxatulia da balansirdeba ET‐B‐iT 

gamowveuli endoTelium-damokidebuli NO‐s da prostaciklinis produqciis 

zrdiT. [17] 

endoTelinebi gavlenas ar axdenen normaluri gulis koronarul nakadze, 

magram aZlierebs sisxlZarRvovon tonuss paTologiuri mdgomareobebis, 

mag. gulis ukmarisobis dros. 

ET‐1 receptorebis antagobistis infuziis Sedegad  janmrTeli moxaliseebis 

mxris arteriaSi adgili aqvs vazodialatacias, rac miuTiTebs imaze, rom 

endoTelini mniSvnelovan rols asrulebs sisxlZarRvis bazaluri tonusis 

SenarCunebaSi [18]  

 

endoTeliumSi gamomuSavdeba antikoagulaciuri da prokoagulaciuri 

moqmedebis nivTierebebs: 

antikoagulaciuri moqmedebis nivTierebebi: 

1. heparinis sulfati 

2. Trombomodulini 

3.  PGI2 – prostaciklini 

4.  tPA – qsovilovani tipis plazminogeni 



prokoagulaciuri moqmedebis nivTierebebi: 

1. qsovilovani faqtori 

2. PAI‐1 –plazminogenis aqtivatoris inhibitori-1 

3. vWf –von-vilenbrandis faqtori  

 

suraTi N.2.5 endoTeluri koagulaciauri da antikoagulaciuri faqtorebi [1] 

endoTeliumis embriogenezi. endoTeliumis embrionuli winamorbedi 

ujredebis angioblastebis da sisxlis ukredebis prekursorebs erTi 

embriogenuli warmoSobis adgili aqvT- embrionis periferiaze arsebuli  

e.w. sisxlis kunZulebi. Canasaxovani sisxlZarRvebis formirebis dros 

xdeba  endoTeluri prekursorebis urTierTqmedeba garemomcvel 

ujredebTan, rac ukredis tipis heterogenobas ganapirobebs. 

endoTeliocitis heteogenobaze moqmedebs rogorc, epigenetikuri ise 

garemo faqtorebi.  

 Aarsebobs monacemebi imis Sesaxeb rom sisxlZarRvebis ujredebi 

embriogenezis garda warmoiqmneba postnatalurad Zvlis tvinidan. 

periferiuli sisxlis ujredebi Seicavs endoTeliumis winamorbed 

ujredebs da desqvamirebuli endoTeliumis aRdgena swored am ujredebiT 

xorcieldeba. dazianebul an transplantirebul arteriebSi gluvkunTovani 

boWkoebis aRdgena aseve Zvlis tvinidan xdeba. endoTeliumis winamorbedi 

16 
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ujredebi (EPCs) Seicavs CD133,  CD34  markerebsa da endoTeliumis zrdis 

faqtoris receptors-2. cirkulirebadi endoTeliumis winamorbedi 

ujredebi sxvadasxvanairia. aTerosklerozis maRali riskis mqone 

individebSi endoTeliumis winamorbedi ujredebi naklebia da maTi ricxvi 

korelirebs aTerosklerozuli pacientebis prognozTan   endoTeliumis 

winamorbedi ujredebi Semcirebulia asakovan individebSi.[20].  endoTeluri 

genis diferenciuli eqspresia sxvadasxva ujredebSi damokidebulia 

lokalur garemoze. Mmag. vilenbrandis faqtoris makodirebuli geni 

eqspresirdeba gulisa da tvinis mikrosisxlZarRvebSi da ara did 

arteriebSi. vilenbrandis faqtoris makodirebeli genis aqtivacia xdeba 

gulis miocitebis da ara sxva ujredebis zegavleniT. Aazotis monoqsidis 

sinTazas genis aqtivireba xdeba specifikuri, nakad-damokidebuli 

regulaciiT. Aarteriuli da ar venuri endoTeliumi da gluvkunTovani 

ujredebi asinTezeben efrin-B2, romlebic ferment protein-kinazas jgufSi 

Sedian.[19]. 

sisxlZarRvovani ujredebis heterogenobis darRvevas didi mniSvneloba 

aqvs aTerosklerozis progresirebisaTvis.[20].  

G 

2.1.3. gadanacvlebis daZabulobaL[gd] 

endoTeliumis gansakuTrebuli poziciis gamo, endoTeliocitebi ganicdian 

3 ZiriTadi  xasiaTis meqanikur zemoqmedebas:  

1. wneva, rasac qmnis sisxlis hidrostatikuri Zala sisxlZrRvebis 

SigniT. 

2. periferiuli (garSemowerilobiTi) daWimuloba. 

3. gadanacvlebis daZabuloba anu sisxlis nakadiT Seqmnili xaxunis 

Zala. 

Mmocemul ZalaTa Soris yvelaze mniSvnelovania gadanacvlebis 

daZabuloba, ragan igi astimulirebs vazoaqtiuri agentebis sinTezs, genTa 

eqspresias, ujredTa metabolizmsa da morfologiur cvlilebebs. [21] 

sxvadasxva nivTierebaTa meqanikur zewolasa da gaWimvas Soris arsebuli 

kavSiris sabaziso principebis aRweras pirvelad  Robert  Hooke (1635-1703) 

Seecada. 
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endoTeliumi moqmedebs rogorc meqanogadamcemi, romelic aRiqvams 

gadanacvlebis daZabulobis (gd)  cvlilebebs da gamoyofs dilataciur 

faqtorebs. sakiTxi imis Sesaxeb, Tu ra meqanizmebiT xdeba meqanikuri 

Zalebis deteqcia da biologiur impulsebad gardaqmna jer kidev 

auxsnelia. sxvadasxva mkvlevaris azriT, meqanikuri Zalebis deteqcia da 

biologiur inpulsebad gardaqmna e. w. meqanoreceptorebiT xorcieldeba.  

sisxlZarRvis SigniT moqmedi yvela  Zala zegavlenas axdens sisxlZarRvis 

samive Sreze. Ggadanacvlebis daZabuloba ki moqmedebs izolirebulad 

endoTelur Sreze. 

cnobilia, rom endoTeliocitebi mgrZnobiareba sisxlis nakadis siCqaris 

mimarT. gadanacvlebis daZabuloba iwvevs endoTeliocitebis deformacias, 

ris Sedegadac aqtivdeba endoTeliocitebis deformaciis mimarT 

mgrZnobiare kalciumis ionebis influqsis gamaaqtivirebeli kaliumis  

arxebi. [22‐24] 

Sesabamisad, sisxlis nakadis zrdisas magistaraluri arteriebi 

farTovdeba, xolo Semcirebisas-viwrovdeba. aRnisnuli fenomeni lokaluri 

xasiaTisaa da ar aris damokidebuli nervul da humorul zemoqmedebaze. 

normalur pirobebSi, janmrTeli individebis endoTeliumis 

vazodilatatoruli faqtorebiT stimulacia iwvevs azotis monoqsidis 

koncentraciis zrdas. SeaRwevs ra subendoTelur  SreebSi, NO  iwvevs 

vazodilatacias. [25] 

nakad-damokidebuli dilatacia damokidebulia ara mxolod NO-s 

warmoqmnaze, aramed mis inaqtivaciasa da qvemdebare gluvkunTovani 

ujredebis mgrZnobelobaze mis mimarT. endoTeliocitebigluvkunTovan 

boWkoebTan dakavSirebulia specialuri kavSirebiT, romlebic ara marto 

atareben eleqtrul gradients, mag. romelic warmoqmnilia  endoTeluri 

hiperpolarizaciis relaqsaciuri faqtoris sapasuxod, aramed am 

kavSirebis saSualebiT xdeba endoTeliumsa da gluvkunTovan Sres Soris 

ionebisa da sxvadasxva molekulebis (mag. Kkalciumis ionebisa da cikluri 

nuleotidebis) gacvla 

sisxlZarRvis diametris cvlileba sisxlis nakadis cvlilebis mixedviT 

ganisazRvreba gd-is doniT, rac damokidebulia kedlis elastiurobasa da 
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endoTeliumis funqciur mdgomareobaze. Verbeke  et  al-is mixedviT 

daqveiTebuli nakad-damokidebuli vazodilataciis  maCvenebeli SesaZloa 

ganpirobebuli iyos ara marto endoTeliumis disfunqciiT, aramed gd-is 

Semcirebuli mniSvnelobiTac. sisxlZarRvTa remodelirebis procesis 

ZiriTadi faqtoria da moqmedebs arteriebis meqanikur maxasiaTeblebze. 

Dammer et al- is kvleviT gamovlinda  pirdapirproporciuli damokidebuleba 

sisxlis wnevis simaRlesa da gadanacvlebis daZabulebas Soris. 

Dammer et al- is kvlevam janmrTel individebze aCvena, rom gd-is, iseve 

rogorc sisxlis siblantis mniSvneloba sisxlZarRvovani sistemis 

sxvadasxva doneze gansxvavebulia da gd-is regulacia lokalur doneze 

xorcieldeba. Fiziologiuri TvalsazrisiT, gd uzrunvelhyofs 

endoTeliocitebis sicocxlis unarianobasa da maT mier sxvadasxva 

nivTierebebis produqciaze. Aase rom, gd-is mudmiv doneze SenarCunebas 

udidesi mniSvneloba aqvs sisxlZarRvTa normaluri struqturuli da 

funqciuri Taviseburebesis SesanarCuneblad. 

Kamaya da Togava-m gamoavlines kavSiri gd-is mniSvnelobasa da arteriis 

diametris cvlilebas Soris. Aamdenad, sisxlZarRvis kedlis gd arteriuli 

diametris ZiriTadi determinantia, riTac xdeba gd-is garkveul doneze 

SenarCuneba.   [42-43] 

Framingham  Heart  Study  Offspring  Cohort  kvlevam gamoavlina mxris arteriis 

korelacia sawyis da gansakuTrebiT reaqtiuli hiperemiis Semdgom arsebul 

lokalur gd-sa da mxris arteriis FMDdiametris cvlilebas Soris. N 

 

nakad-damokidebuli vazodilatacia 

endoTeliumi ukiduresad mniSvnelobania sisxlZarRvTa tonusis 

mudmivobisaTvis. igi monawileobs sisxlis nakadis regulaciaSi 

qsovilovani da organuli moTxovnilebebis Sesabamisad. nakad-

damokidebuli vazodilatacia ganixileba, rogorc endoTelium –

damikidebuli procesi, romelic asaxavs kunTovani tipis sisxlZarRvTa  

relaqsacias gazrdili sisxlis nakadis sapasuxod., rasac Tavis mxriv Tan 

axlavs gadanacvlebis daZabulobis mateba. 
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sisxlZarRvis SigniT sisxlis nakadis zrdis sapasuxod ganviTarebul 

vazodilatacias nakad-damokidebuli vazodilatacia.--FMD  (flow‐mediated 

dilation) ewodeba.  FMD- is ZiriTadi mediatoria endoTelium-damokidebuli 

dilataciuri faqtori-NEDRF. 

nakad-damokidebuli vazodilatacia pirvelad Schrezenmayer  et  al. iqna 

aRwerili. nakad-damokidebuli dilatacia lokaluri sisxlZarRvovani 

pasuxia, romelic axasiaTebs adamianTa yvela msxvil arterias.  

erT-erTi umniSvnelovanesi stimuli, romelic iwvevs endoTelium-

damokidebul stimulacias aris swored gadanacvlebis daZabuloba, rac 

ganisazRvreba endoTeluri ujredebis gaswvriv sisxlis moZraobiT. 

gadanacvlebis daZabulobis sapasuxod  vazodilataciis zusti meqanizmi 

jer kidev ar aris bolomde garkveuli. cnobilia, rom endoTeliociti 

Seicavs specialur  ionur kalciumiT gaaqtivebul kaliumis arxebs, 

romlebic ixsnebian sisxlZarRvis daWimvis-stresis dros.  [26-27] kaliumis 

arxebis gaxsna iwvevs endoTeliocitis hiperpolarizacias, rac xels 

uwyobs  kalciumis influqss ujredSi (endoTeliocitSi ar aris voltaJ-

damokidebuli kalciumis arxebi). kalciumi aaqtivebs NO‐  sinTazas- e‐NOS, 

rac TavisTavad iwvevs NO warmoqmnis gaZlierebas [28-29].  Sesabamisad, 

endoTeliumiT gaSiSvleba an NOS inhibitorebiT mkurnaloba iwvevs .  FMD‐ is 

daTrgunvas. Tumca genuri inJineriiT modelirebul virTxebs, romelTac e‐

NOS nakleboba aReniSnebodaT, mainc gamouvlindaT nakad-damokidebuli 

dilatacia, rac savaraudod ganpirobebuli iyo endoTeluri 

prostanoidebiT, radganac dilataciis unari Semcirda indometacinis 

zemoqmedebiT. amdenad, nakad-damokidebul dilataciaze ramdenime sxvadasxva 

mediatori moqmedebs. jerjerobiT ucnobia, ramdenad SeuZlia  

endoTeliumis hiperpolarizaciis gamomwvev faqtors dilataciis gamowveva 

orive – azotis monoqsidisa da prostanoidebis naklebobisas. [30-31] 

sisxlZarRvSida wnevis matebisas azotis monoqsidis warmoqmnis 

stimulirebis ramdenime meqanizmia cnobili. Tavdapirveli yvelaze swrafi 

cvlileba-pirveli wamebi ganpirobebulia kalciumis endoTeliocitSi 

influqsiT. Semdegi periodi- ramdenime wT- is ganmavlobaSi sisxlZarRvis 

daWimvis sapasuxod xdeba e-NOS- s fosforilireba serin-treonin- protein-
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kinazas saSualebiT, ris Sedegadac izrdeba misi aqtivoba Tundac 

kalciumis dabali koncentraciis dros. es meqanizmi metad mniSvnelovania 

azotis monoqsidis uwyveti sinTezis uzrunvelsayofad. [32-33].  

garda amisa,  e‐NOS‐  s posttranslaciuri modifikaciebi  (miristilacia da 

palmitoilacia) an kaveolintan urTierTqmedeba gavlenas axdens  

fermentis ujredSida lokalizaciasa da  funqciaze. stresis 

gaxangrZlivebis SemTxvevaSi (wuTebi, saaTebi) aqtiurdeba e‐NOS‐  s genis  

transkrifcia, rac uzrunvelyofs NO‐s xangrZliv warmoqmnasa da  maRali 

doniT SenarCunebas.  

amasTan, kvlevebiT dadasturebulia, rom mxris arteriis nakad-

damokidebuli vazodilatacia damokidebuli rogorc gadanacvlebis 

daZabulobis cvlilebebze, ise sisxlis webovnebis doneze-[34] Leeson  et  al—

kvleviT gamovlinda, rom sisxlis nakadis cvlilebis piki maqsimalur 

mniSvnelobas sisxlZarRvis 1.5 wuTiani okluziis Semdeg aRwevs, maSin 

rodesac, sisxlZarRvis maqsimaluri dilatacia mxolod 4.5 wuTis Semdeg 

miiRweva. Ggarda amisa, Sorenson et al kvleviT gamovlinda, rom arteriis 4.5-5 

wuTze meti xangrZlivobiT okluzia ar zrdis vazodilataciis maqsimalur 

mniSvnelobas. Sesabamisad, rekomendaciis Tanaxmad, nakad-damokidebuli 

vazodilataciis miarwevad mizanSewonilia arteriis 4-5 wuTiani okluzia.  

Mmravali kvleviT dadgina, rom nakad-damokidebuli dilatacia 

mniSvnelovnadaa damokidebuli arteriaTa zomaze. [35-37]. nakad-

damokidebuli dilatacia farTod varirebs TviT janmrTel pirebSic ki 

[38]. sxvadasxva kvlevebiT dadgenilia damokidebuleba  kunTovani tipis 

sisxlZarRvis sawyis diametrsa da nakad-damokidebuli vazodilataciis 

procentul maCvenebels Soris KkerZod, rac ufro mcirea arteriis 

diametri, miT ufro Zlieria misi dilatacia. Silber  et  al  - monacemiT es 

aixsneba erTi da igive stimulze ufro Zlieri gadanacvlebis daZabulobis 

ganviTarebiT mcire zomis arteriebSi da es ar miuTiTebs mcire zomis 

arteriebSi endoTeliumis funqciis ukeTes mdgomareobaze [39-40] 

Pyke  et  al  [41]monacemebiT, nakad-damokidebul dilataciaze sisxlZarRvis 

diametris garda gavlenas axdens aseve gadanacvlebis daZabulobis done 

mosvenebis mdgomareobaSi.  rac ufro maRalia gadanacvlebis daZabulobis 



22 

 

done mosvenebis mdgomareobaSi, miT ufro maRalia nakad-damokidebul 

dilataciis maCvenebelic. 

Harris  et  al.  [42]  kvleviT dadginda, rom  nakad-damokidebul dilataciis 

mniSvneloba ar icvleba  kvlevis  orsaaTiani periodis ganmavlobaSi da 

ganmeorebiT miRweul  reaqtiul hiperemias  (kvlevisas ganmeorebedi 

hiperemia miirweoda dilis saaTebSi  orsaatian SualedSi  yovel 30 wuTSi 

erTxel) ar gaaCnia gavlena nakad-damokidebul dilataciaze.  

literaturaSi jer kidev ar arsebobs normuli nakad-damokidebul 

dilataciis FMD procentuli  maCveneblis mkacri mtkicebuleba. janmrTel 

adamianTa mxris arteriis maqsiamaluri cvlileba nakad-damokidebul 

dilataciis dros 10-20 %-s Seadgens-[43] 

sisxlZarRvTa funqciuri mdgomareobis Sefasebis mizniT, eqspertTa mier 

rekomendirebulia nakad-damokidebul dilataciis garda endoTelium-

damoukidebeli dilataciis gamokvlevac., rac sisxlZarRvTa gluvkunTovani 

ujredebis da ara endoTeliumis funqciuri mdgomareobis ganmsazRvrelia.-

[44] dadgenilia, rom kardiovaskuluri  risk-faqtorebis raodenobrivi 

mateba asocirebulia nitroglicerinis efeqtis SemcirebasTan, miuxedavad 

endoTelium-damokidebuli vazodiltaciis donisa, rac gansakuTrebiT 

mniSvnelovania riskis staratifikaciisaTvis.  

 

endoTeliumis funqciuri ritmuli variabeloba. 

dRe-Ramuri ritmis gavlena endoTeliumis funqciur mdgomareobaze. 

ZuZumwovrebsa da Sesabamisad adamianebSic, cirkaduli ritmi ganisazRvreba 

hipotalamusSi moTavsebul supraTalamur birTviT. Bbaduris 

fitoreceptorebidan miRebuli impulsiPretinohipoalamuri traqtiT  midis 

supratalamur birTvTan, romelic Tavis mxriv baduridan mirebuli 

impulsis sapasuxod astimulirebs pinealur jirkvals. pinealuri 

jirkvali gamoyofs  hormonebs: serotonins-dRisiT da melatonins-RamiT 

[45]D 

dadgenilia, rom sisxlZarRvovani sistemis zogierTi komponentis (mag. 

endoTeliocitis, leikocitebisa da Trombocitebis urTiertqmedeba, 

lipoproteinebis metabolizmi) aqtivoba dRe-ramur cikls eqvemdebareba, 
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kerZod-endogenur cirkadul saaTsa da egzogenur faqtorebs, rogoricaa 

sinaTle-sibnelis cikli. endoTelium-damokidebuli vazodiltaciac 

meryeobs dRis ganmavlobaSi. Ees ritmuloba ikargeba dadgenili 

koronaruli daavadebis mqone pirebsa da TviT aTerosklerozis adreul 

safexurebzec.— cirkaduli riTmi gavlenas axdens kad-is paTogenezzec. 

Miokaridumis mwvave infarqti, kardiuli ariTmiebi, uecari kardiuli 

sikvdilis pikuri maCveneblebi dilis saaTebSi aRiniSneba- 06.00-12.00, 

yvelaze dabali maCveneblebi ki Ramis saaTebSi 

Ees savaraudod gamowveulia leikocitebisa da Trombocitebis aqtivaciisa 

da endoTeliumis funqciis Sesabamisi gauaresebis damikidebulebiT 

cirkadul riTmTan. Ees procesebi savaraudod gamowveulia kateqolaminebsi 

gazrdili koncentraciiT dilis saaTebSi. 

 

menstrualuri ciklis gavlena nakad-damokidebul dilataciaze. 

sxvadasxva kvlevebiT dadgenilia kavSiri EmdedrobiT sasqeso hormonebsa 

da nakad-damokidebuli dilatacias da saertod endoTeliumis funqciur 

mdgomareobas Soris.  

cnobilia, rom stradiolis fiziologiuri koncentracia iwvevs 

koronarebis relaqsacias da astimulirebs  endoTeliocitebis mier 

azotis monoqsidis produqcias.—Walters  et  al/Hashimoto  et  al,  Taddei  et  al—mier 

Catarebuli kvlevebiT dadginda, rom mxris arteriis endoTelium-

damokidebu;li dilatacia izrdeba menstrualuri ciklis gviani luTeinuri 

fazidan gvian filikulur fazamde, mcirdeba adreul luTeinuri fazis 

dros. endoTelium-damokidebuli dilataciis maCveneblebis cvlilebebi 

absoliturad Seesabameba sisxlSi estrogenebis Semcvelobas menstrualuri 

ciklis ganmavlobaSi. [46-47] 

EendoTeliumis funqciuri mdgomareobis Sesafasebeli dReisTvis moqmedi 

rekomendaciis mixedviT, yvela zemoTaRnisnuli faqtori unda iqnas 

gaTvaliswinebuli klevis Catarebisas.  
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endoTelium-damokidebul–dilataciis eTnikuri Taviseburebebi. 

epidemiologiuri kvlevebiT dadgenilia, rom Savkanianebs TeTrkanianebTan 

SedarebiT ufro xSirad aReniSnebaT iseTi kardiovaskuluri risk-

faqtorebi, rogoricaa hipertenzia da Saqriani diabeti. [48] 

endoTelium-damokidebul–dilataciaze rasis gavlenis Sesaxeb monacemebi 

arasrulyofilia. Aam sakiTxis SesaxebKintensiurad tardeba kvlevebi, 

Tumca endoTeliumis disfunqciisadmi winaswarganwyobis hipoTeza 

SavkanianebSi mainc ar aris bolomde Seswavlili. kvlevebis erTi nawiliT 

dadasturebulia, rom axalgazrda janmrTel Savkanian pirebs aReniSnebaT 

rogorc endoTelium-damokidebul–dilataciis, ise endoTelium-

damoukidebeli vazodilataciis unaris darRveva. navaraudevi iqna, rom 

aseTi Taviseburebebi gamowveulia nakad-damokidebuli vazodilataciis 

darRveviT. Aam koncefciis sasargeblod miuTiTebs is faqti, rom 

axalgazrda SavkanianebSic ki nakad-damokidebuli vazodilataciis 

maCveneblebze endogenuri da egzogenuri azotis monoqsidis zemoqmedeba 

daTrgunulia TeTrkanianTa moxuc  populaciasTan SedarebiT [49]. 

cnobilia, rom SavkanianebSi NO-sinTazas maCveneblebi ufro maRalia 

TeTrkanianebTan SedarebiT. [50] Aamis miuxedavad, maTSi mainc aris 

darRveuli NO-s sinTezi. am paradoqsis savaraudo ujredul meqanizms 

warmoadgens NAD(P)H-oqsidazis mir Warbi O2
– warmoqmna, romelic axdens  

NO-s inaqtivacias da miiReba peroqsinitrati (ONOO–), aqtiuri damJangveli. 

igi protonirdeba ONOOH warmoqmniT, romelic O2
–-sTan erTad 

nitroqsidaciuris stresis sistemas qmnis. 

kvlevebis meore nawili ki endoTelium-damokidebul–dilataciaze eTnikuri 

faqtorebis gavlenas uaryofs. am kvlevebis mixedviT ar gamovlenila 

rasobrivi sxvaoba kunTovani tipis arteriebis nakad-damokidebuli 

dilataciis procentul maCveneblebs Soris.  

 

koronaruli tonusis endoTelium-damokidebuli regulacia 

acetilqolini sisxlZarRvTa gluv kunTebze axdens orgvar gavlenas. 

dauzianebeli da normalurad funqcionirebadi endoTeliumis pirobebSi 

acetilqolini iwvevs gluvi kunTebis relaqsacias NO‐s modulaciis gziT.  
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garda amisa,  acetilqolins gluv kunTebze moTavsebuli muskarinuli 

receotorebis gaRizianebis xarjze  SeuZlia vazokonstriqciis gamowvevac. 

sisxlZarRvis vazomotoruli funqcia faqtiurad  am ori efeqtis balansza 

damokidebuli. neirostimulaciis, autokoidebis da vazodilatatorebis 

endoTelium damokidebuli da pirdapiri moqmedeba izolirebul 

sisxlZarRvsa da rezistentuli arteriebis tonusze.  

 nivTiereba endoTelium-
damokidebul
eba 

normaluri 
pasuxi 

pasuxi  
aTerosklero- 
zis dros 

acetilqolini 
izolirebuli 
arteriebi 

NO  kapilaruli 
dilatacia 

konstriqcia 

koronaruli 
rezistentuli arteriebi 

NO, EDHF  dilatacia dilataciuri efeqtis 
gamofitva 

noradrenalini      
alfa-1   konstriqcia  konstriqcia 
beta-2 NO  dilatacia dilataciuri efeqtis 

gamofitva 
Trombocitebi      
Trombini  NO     

serotonini 
izolirebuli 
arteriebi 

NO  konstriqcia  konstriqcia 

rezistentuli arteriebi NO  dialtacia konstriqcia 
ADP    dilatacia dilataciuri efeqtis 

gamofitva 
Tromboqsani endoTelini konstriqcia konstriqcia 

parakrinuli agonistebi 
bradikinini NO, EDHF  dilatacia dilataciuri efeqtis 

gamofitva 
histamini  NO  dilatacia  dilataciuri efeqtis 

gamofitva 
substancia P  NO  dilatacia  dilataciuri efeqtis 

gamofitva 
endoTelinebi 

endoTelin-1 NO  kapilaruli 
konstriqcia 

konstriqciis  
zrda 

vazodilatatorebi      
adenozini   dilatacia dilatacia 
dipiridamoli   dilatacia  dilatacia 
papaverini   dilatacia  dilatacia 
nitroglicerini   dilatacia  dilatacia 
 

cxrili.N 2.1. NO‐azotis monoqsidi,    ADP‐adenozinmonofosfati,    EDHF‐ endoTelium-

damokidebuli hiperpolarizaciis faqtori.  [1] 
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nitrogliceriniT gamowveuli dilatacia 

nitroglicerini afarTovebs epikardiul izolirebul arteriebs da mcire 

zomis koronarul rezistentul arteriebs, magram normis SemTxvevaSi ar 

zrdis koronarul nakads. Tumca nitroglicerini ar zrdis koronarul 

nakads, NO-damokidebuli vazodilataciis darRvevis SemTxvevaSi igi iwvevs 

didi koronaruli arteriebis dilatacias da aumjobesebs subendokardiul 

perfuzias[51]. nitroglicerini aseve aumjobesebs subendokardul 

perfuzias marcxena parkuWis saboloo-diastoluri wnevis Semcirebis gziT. 

 

2.1.4. endoTeliumis funqciuri mdgomareobis kvlevis meTodebi 

endoTeliumis funqciuri mdgomareobis kvlevis meTodebs miekuTvneba: 

1. sisxlZarRvis kedlis anatomiuri-morfologiuri da meqanikuri 

maxasiaTeblebis gazomva (intima-medias sisqe, damyoloba, Wimvadoba, 

remodelirebis indeqsi). 

2. laboratoriuli meTodi anu endoTeluri markerebis gansazRvra 

sisxlis Sratsa da SardSi. azotis monoqsidi arastabiluri naerTia, misi 

naxevrad daSlis periodi sul ramdenime wamia da swrafad gardaiqmneba 

nitritis ionad, rkinis arsebobisas ki nitratis ionad. Nnitritebisa da 

nitratebis daaxloebiT 50 % organizmSi sakvebRTan erTad xvdeba da maTi 

gamoyofa TirkmelebiT xorcieldeba. Amadenad azotis monoqsidis 

laboratoriuli gansazRvris meTodi sakmaod arazustia.  

3. cirkulatoruli sistemis konkretul ubanze  sisxlZarRvis tonusis  

endoTelium-damokidebuli regulaciis Sefaseba, romelic izomeba, rogorc 

sisxlZarRvis vazodilataciuri pasuxi fizikur da farmakologiur 

stimulaciaze. (gadanacvlebis daZabuloba, acetilqolini, bradikinini, 

substanciaP,  serotonini). [52] arsebobs sisxlZarRvTa tonusis endoTeluri 

regulaciis Sesafasebeli 2 ZiriTadi meTodi: invaziuri anu pirdapiri 

(koronaruli da periferiuli arteriebis) da arainvaziuri anu 

arapirdapiri meTodi (venuri okluzoiri pletizmografia, marali 

rezoluciis ultrabgera, fazur-kontrastuli magnituri rezonansi). 

miuxedavad imisa, rom arsebobs nakad-damokidebuli dilataciis 

angiografiuli da fazur-kontrastuli magnitur-rezonansuli meTodebi,  
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[24‐25]  ultrasonografiuli meTodi rCeba yvelaze farTod gamoyenebul 

endoTeliumis funqciuri mdgomareobis Sesafasebel meTodad. [53-55] 

Aam meTodis upiratesobebia: realur droSi gamokvleva, dabli fasi,  

meTodis simartive, gamosaxulebis simkveTris gaZlierebis mizniT, 

pacientis riskisa da diskomfortis dabali done. Aam Tvisebebis gamo 

ultrasonografiul meTods mkvlevarTa umetesoba upiratesobas aniWebs 

endoTeliumis funqciuri mdgomareobis Sesafaseblad.[56] 

1992 wlidan 2001 wlamde Catrebuli daaxloebiT 250 ze meti kvlevis 

Sedegebze dayrdnobiT Bots  et  al  Seiswavles  endoTeliumis funqciuri 

mdgomareobis kvlevis ultrasonografiuli aspeqtebi da gamoavlines, rom 

kvlevaTa Soris FMD  maCveneblis mniSvneloba saSualod 1.9-19.2 % -si 

farglebSi varirebs (janmrTelebi, kad, Saqriani diabeti). Aarsebuli 

sxvaoba, avtorebis azriT, aixsneba gazomvaTa teqnikuri aspeqtebiT, kerZod 

okluziis xangrZlivobiTa da okluziuri manJetis lokalizaciiT da ara 

aparaturis tipiT, gazomvis adgiliTa da okluziuri wnevis sididiT. [57] 

 

2.1.5. endoTeluri disfunqciis [ed] prognozuli aspeqtebi: 

Hedbald B et al grZelvadiaii kvleviT (dakvirvebis periodi-21 weli), dadginda, 

rom darRveuli endoTeluri funqcia (rasac sazRvravdnen pulsuri 

talris amplitudiT reaqtiuli hiperemiis dros- venuri okluziis Semdeg) 

asocirebulia kardiovaskularuli garTulebebis ganviTarebisa da saerTo 

sikvdilobis maRal sixSiresTan. [58] 

Neunteufl T et al gamoikvlies nakad-damokidebuli  vazodilataciis xuTwliani 

prognozuli mnisvneloba gulmkerdis areSi tkivilis mqone pacientebSi. 

kvlevis Sedegad gamovlinda, rom pacientebs 10%-ze naklebi nakad-

damokidebuli dilataciiT, aReniSnebodaT statistikurad sarwmuno maRali 

kardio-vaskularuli riski. [59] 

sxvadasxva kvlevebiT dadgenilia mWidro korelacia koronaruli 

arteriebis disfunqciasa da kardio-vaskularuli garTulebebis 

ganviTarebis albaTobas Soris. [60-67] 
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Fathi  et  al    kvleviT dadginda, rom pacientebSi mniSvnelovani kardio-

vaskularuli riskiT, FMD‐is dabali maCveneblis SemTxvevaSi (FMD<2%) 

kardiologiuri garTulebebis riski maRalia im individebTan SedarebiT, 

romelTac aReniSnebaT normaluri (FMD>6.3%) an mcired darRveuli 

endoTelium-damokidebuli dilatacia.  (FMD>2.1<6.3%). [68] Suwaidi J, Hamasaki Sh, 

Higano  S  et  al  kvleviT dadgenilia, rom pacientebs koronarulia arteriebis 

daavadebiTa da mZime endoTeluri disfunqciiT gaaCnaiT  kardiologiuri 

garTulebebis ganviTarebis 14 %-iT momatebuli riski. 

Lind  L  et  al  kvlevis mixedviT, rogorc invaziuri, ise arainvaziuri 

ultrasonografiuli kvleva damoukideblad korelirebs momatebul 

koronarul rikTan.[69]  

Ddadgenilia, rom rezistentuli da kunTovani, maT Soris koronaruli 

arteriebis endoTeliumis disfunqcia saerTo da  kardiovaskularuli 

letalobis damoukidebeli prediqtoria kardiologiuri risk-faqtorebi, 

kerZod asaki, arteriuli hipertenzia (ah), simsuqne, hiperqolesterolemia, 

diabeti da mweveloba asocirebulia sistemur endoTelur disfunqciasTan. 

Clarson  et  al  daadgines, rom adreuli kardio-vaskuluri avadobis ojaxuri 

istoriis mqone janmrTel axalgazrdebs aReniSnebaT endoTelium-

damokidebuli dilataciis  darRveva kardio-vaskuluri risk-faqtorebis 

ararsebobis SemTxvevaSic ki. Celermajer  –is mixedviT, endoTeluri 

disfunqcia izrdeba risk-faqtorebis raodenobis zrdasTan erTad. 

zogierTi avtoris mixedviT, ki zogierT risk faqtors SesaZloa  erTad 

aRebul ramdenime  risk-faqtortan SedarebiT didi mniSvneloab gaaCndes. 

zogierTi avtoris azriT, endoTeluri disfunqcia kardio-vaskuluri 

garTulebebis momatebul riskTan asocirebul klinikur sindroms 

warmoadgens.  

Shroeder  et  al  monacemebiT, FMD  gulis koronaruli  daavadebis prediqciis  

mimarT 71 % sensitiurobiTa da 81%-iani specifikurobiT xasiaTdeba.   

Framingham Heart Study Offspring Cohort kvlevam gamoavlina mxris arteriis 

korelacia sawyis da gansakuTrebiT reaqtiuli hiperemiis Semdgom arsebul 

lokalur gd-sa da mxris arteriis FMDdiametrs Soris.
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2.1.6 sisxlZarRvTa  endoTeliumis funqciuri mdgomareoba arteriuli 

hipertenziisa da kardio-vaskuluri risk-faqtorebis arsebobis dros 

mecnierTa Soris ar arsebobs erTiani azri da sarwmuno mtkicebuleba ed-

is arsebobis Sesaxeb ah-is dros [70-74]. avtorTa umravlesoba adasturebs, 

rom  nakad-damokidebuli vazodilatacia darRveulia ah-is mqone 

periferiul da koronaruli cirkulaciis kunTovani tipis arteriebSi. 

amasTan, literaturaSi arsebobs aRniSnulis sawinaaRmdego monacemebic. 

Cockoroft  et  al [75] avtorTa jgufma kvlevis Sedegad aCvena, rom ah-is mqone 

pacientebs SenarCunebuli aqvT endoTelium-damokidebuli vazodilataciis 

unari da ed-is arsebobis ganzogadeba yvela hipertenziul pacientze, 

arakoreqtulad miiCnies. Sainani  da  Maru [76], romelTac kvlevis Sedegebze 

dayrdnobiT  daadgines, rom ed-s Tan axlavs ah-is TviT msubuq formebsac 

ki. amasTan, bolo drois   Framingham  Heart  Study‐[77]  ver gamoavlina ed-is 

mizezobrivi kavSiri ah-is ganviTarebaSi. 

mkvlevarTa Soris ar arsebobs erTiani  azri ed-s, ah-is xangrZliobasa da 

xarisxs Soris damokidebulebis Sesaxeb  Lauer et al kvlevisas ar gamovlinda 

kavSiri nakad-ganpirobebul vazodilataciasa da aw-is xangrZliobas Soris.  

aRniSnuli avtorebma axsnes imiT, rom ah-is xangrZlivoba  fardobiTi 

sididea da misi zusti gansazRvra  praqtikulad SeuZlebelia. 

ed-is ganviTarebis paTogenezuri meqanizmi ah-is dros ar aris srulad 

axsnili. literaturaSi   cnobilia, rom ed SesaZloa win uswrebdes da 

monawileobdes ah-is ganviTarebaSi. 

Plavnik et al} daaskvnes, rom janmrTel, aTerosklerozis tradiciuli risk-

faqtorebis armqone normotenziul populaciaSi sistoluri wnevis mcire 

matebasac ki SeuZlia endoTeliumis funqciuri mdgomareobis gauareseba. 

Bonetti et al., Harris et al  ed-s ganixilaven, rogorc maRali riskis pacientebis 

identifikaciisaTvis saWiro diagnostikur iaraRs. Liyama et al, Palmieri et al.,  

Zizek et al  monacemebiT, erT-erTi yvelaze  adreuli cvlileba, romelic 

vlindeba TviT pirveli xarisxis arteriuli hipertenziis an ojaxuri 
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istoriis mqone maRali normuli wnevis mqone individebSi, aris 

endoTeliumis dazianebuli pasuxi reaqtiul hiperemiaze. Lauer et al kvlevis 

Sedegad daaskvnes, rom ah-is mqone pacientebs  aReniSnebaT nakadis 

Semcirebuli rezervi. Rizzoni et al. kvlevis Sedegebze dayrdnobiT gaakeTes 

daskvna, rom ed damokidebulia ara sisxlZarRvTa ctruqturul dazianebasa 

da hipertenziis etiologiaze, aramed hemodinamikur cvlilebebze. Gokce et al. 

avtorebma gamoavlines, rom ah-is dros aRiniSneba  rogorc endoThelium-

damokidebuli, aseve endoThelium-damoukidebeli vazodilataciis darRveva, 

rac metyvelebs sruliad  sisxlZarRvovan da ara romelime konkretuli 

Sris disfunqciaxe. Lauer et al. azriT ah-is dros mxris arteriis endoTelium-

damoukidebeli vazodilataciis darRveva ganpirobebuli unda iyos ara 

sisxlZarRvTa gluvkunTovani ujredebis dilataciis unaris daqveiTebiT, 

aramed kunTovani tipis arteriebis remodelirebiT, KkerZod sisxlZarRvis 

gazrdili sawyisi diametriT mosvenebis mdgomareobaSi. Perticone et al. kvlevis 

Sedegad pirvelad dadginda, rom winamxris ed aris kardiovaskuluri 

garTulebebis ganviTarebis Zlieri prediqtori ah-is dros.  

Dzau da Gibbons Teoriis mixedviT, kardiovaskulur daavadebaTa praqtikulad 

yvela risk-faqtors SeuZlia sisxlZarRvovani endoTeliumis dazianeba,NO-s 

qronikuli deficitis gamowveva da aTeroTrombozisa da aTerosklerozis 

sruli CarTva dReisaTvis ar arsebobs erTiani azri endoTeluri 

disfunqciis pirveladi Tu meoradi ganviTarebis Sesaxeb ah-is dros. ed 

ganixileba, rogorc faqtori, romelic amZimebs ah-is mimdinareobas da 

auaresebs prognozs.  endoTelium-damokidebuli vazodilataciis 

dazianebis meqanizmi ah-is mqone pacientebSi SesaZloa aisxnas a) NO-s 

Semcirebuli warmoqmna da gamoyofa; b) NOs gazrdili 

inaqtivacia/degradacia Tavisufali radikalebis mier; g) membranuli 

receptorebis mgrZnobelobis Semcireba gadanacvlebis daZabulobis mimarT; 

d) vazokostriqtoruli nivTierebebis Warbi sinTezi.  

endoTeluri funqcia SesaZloa gauaresdes kardiovaskuluri sistemis 

tradiciuli risk-faqtorebis ojaxuri hiperqolesterinemiis mwevelobis, 

Saqriani diabetis da hiperhomocisteinemiis  aqtiuri da pasiuri 
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mwevelobis Tanaarsebobis dros. Vita et al mtkicebiT, kunTovani da 

rezistentulii tipis arteriebis vazodilatatoruli funqciis darRvevas 

gaaCnia udidesi prognozuli mniSvneloba. 

Taddei et al. ed-is arseboba gamoavlines hipertenziul pacientTa janmrTel 

STamomavlobaSi. Taddei et al., Некрутенко и др.  kvlevis Sedegad mividnen 

daskvnamde, rom asakis matebisas xdeba  endoTeliumis pasuxis Semcireba 

acetilqolinze, rogorc hipertonul aseve normotenziul pacientebSi.     
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2.2 aTerosklerozi 

meoce saukuneSi aTerosklerozis paTogenezSi uamravi aRmoCena moxda. 

aTerosklerozi uZvelesi daavadebaa. aTerosklerozis niSnebi aRmoCenilia 

TviT egvipturi mumiebis arteriebSi.  me‐19  saukuneSi daiwyo 

aTerosklerozis Seswavla. Arsebobda sxvadasxva urTierTsapirispiro azri 

aTerosklerozis Sesaxeb. virxovi aTerosklerozs proliferaciul 

daavadebad Tvlida, rokitanskis azriT ki aTeroma Trombis  rezorbciiT 

miiReboda. Mmeoce saukuneSi dadginda, rom aTerosklerozis CamoyalibebaSi 

lipidebs didi mniSvneloba aqvT. 

 

aTerosklerozis paTogenezi 

dReisTvis Camoyalibebulia aTerosklerozis paTogenezis ramdenime 

koncefcia. paTogenezis ori umTavresi rgolia endoTeliumis disfunqcia 

da  degeneraciul-proliferaciuli cvlilebebi da intimis lipoidozi. 

aqedan romelia pirveladi da romeli meoradi, anu romelia mizezi da 

romeli Sedegi, am sakiTxze kamaTi saukuneze metia grZeldeba da dRemde 

ar gadawyvetila. am kamaTis miuxedavad koncepciebs Soris saerTo ufro 

bevria, vidre gansxvaveba, amitom ganixilaven aTerosklerozis paTogenezis 

jaWvs anu “aTerogenezis jaWvs”. 

aTerosklerozis paTogenezis ZiriTadi etapebi: 1. lipoproteinebis 

dagroveba endoTeliumis zedapirze, maTi oqsidacia da glikacia. 2. 

oqsidirebuli lipoproteinebis mier citokinebis gaaqtiureba. 3. 

citokinebis mier  adheziuri molekulebis eqspresiis gazrda, romelebsac 

emagrebian leikocitebi TavianTi qimiurimizidulobis mqone molekulebiT, 

romlebic uzrunvelyofen maT Sesvlas intimaSi. 4. makrofaguli 

koloniebis mastimulirebeli faqtoris (M‐CSF)  zegavleniT monocitebis 

eqspresias gazrda skavenjer receptorebze da monocitebis migracia 

intimaSi monocituri qimiuri mizidulobis mqone molekula-1—s (MCP‐1) 

saSualebiT. 5. skavenjeri receptorebis mier modificirebuli 

(oqsidirebuli lipoproteinebis mimagreba endoTeliumze da qafiani 

ujredebis warmoqmna. qafiani ujredebis mier citokinebis da efeqtori 
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molekulebis, rogoricaa hidroqlormJava da superoqsiduri anionebis  (O2
−) 

da matriqsuli metaloproteazebis sinTezi. 6. intimis gluvkunTovani 

ujredebis dayofa da Sua garsidan gluvkunTovani ujredebis migracia 

intimaSi. 7. gluvkunTovani ujredebis dayofa da eqstraceluluri 

matriqsis ganviTareba, misi dagroveba mzard aTerosklerozul folaqSi. 

cximovani CanarTebis gardaqmna fibrozul-cximovan dazianebad. 8. 

mogvianebiT etapebze folaqebis kalcifikacia, fibrozis progresireba, 

zogjer Tanmxlebi ujreduli sikvdiliT, apoftoziT, lipiduri birTvis, 

dazianebuli da mkvdari ujredebisa da maTi detritebiT warmodgenili 

birTvisa da elastiuri kafsulis warmoqmna. 

ganasxvaveben aTerosklerozis Semdeg etapebs: iniciaciis, aTeromis 

progresirebis, fibroaTeromis warmoqmnis, aTerosklerozuli 

garTulebebis. 

aTerosklerozis iniciaciis faza 

eqstraceluluri lipidebis dagroveba. lipoproteinebi umagrdebian 

endoTeliumze arsebul proteoglikanebs da qmnian agregatebs. [78] 

proteoglikanebze mimagrebuli lipoproteinebi metad midrekilia 

modificirebisaken. lipoproteinebis oqsidireba SesaZlebelia 

aTerosklerozis sawyis rgolad CaiTvalos. [79] eqstraceluluri 

lipidebis dagroveba Tavdapirvel aTerosklerozul rgols warmoadgens 

lipidebiT mdidari dietiT nakveb cxovelebis sisxlZarRvebSi. [80] 

zogierTi mkvlevaris azriT, lipoproteinebis dagrovebis adgilas xdeba 

endoTeliumis ganvladobis zrda. oqsidaciur stress astimulireben 

sisxlZarRvovani ujredebis mier warmoqmnili oqsidazebi, infiltraciuli 

leikocitebis mier warmoqmnili lipooqsiganazebi an/ da 

mieloperoqsidazebi  [81‐84] 



 

suraTi N 2.6. lipidebis dagroveba eqstracelularulad. eleqtronuli 

mikroskopiT miRebuli suraTi [80] 

leikocitebis rekruiti. aTerosklerozis paTogenezis kidev erTi gasaRebia 

leikocitebis rekruiti, romelic dazianebis adreul etapze xdeba [85]. 

normalur endoTeliumSi ar xdeba adheziuri molekulebis moqmedeba 

leikocitebze. anTebiT qsovilebSic leikocitebis mobilizaciasa da 

trefikings adgili aqvs mxolod postkapilarul venulebSi da ara 

kapilarebSi. 

Hhiperqolesterolemiis dros ki xdeba leikocitebis adhezia 

endoTeliumze da diapedezi intimis SigniT endoTeliocitebs Soris 

sivrcidan, sadac xdeba maTi akumulireba da  qafiani ujredebis warmoqmna. 

adheziuri molekulebis gamonTavisufleba iwvevs  aseve   T‐limfocitebis 

akumulirebas da endoTeliumze adhezias. [86]A 

arsebobs adheziuri molekulebis 2 tipi: imunoglobulinebis da 

seleqtinebis qveojaxebi. imunoglobulinebis qveojaxSi Sedis: 

sisxlZarRvovani ujredis adheziuri molekula-1(VCAM‐1)  da ujredSida 
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adheziuri molekula-1(ICAM‐1).  VCAM‐1‐s gansakuTrebuli mniSvneloba aqvs 

aTerosklerozis adreul etapze, radganac igi urTierTqmedebs 

monocitebisa da T‐limfocitebis mier gamomuSavebul integrinTan (Zalian 

nel integrin-4-Tan  VLA‐4). ICAM‐1‐s ufro mravalmxrivi moqmedeba aqvs 

leikocitebTan dakavSirebisa da cirkulaciis sxvadasxva nawolze 

moqmedebis mixedviT. seleqtinebi. seleqtinebis jgufSi Sedis E‐seleqtini 

(endoTeluri seleqtini),  P‐seleqtini (Trombocituli seleqtini).  E‐

seleqtini naklebad aris CarTuli adreul aTerosklerozSi. Aaxlad 

ganviTarebuli aTeromaSi igi iSviaTad da mcire raodenobiT arsebobs mas 

leikocitebis mobilizaciis funqcia aqvs. [87]Lleikocitebis mobilizaciaSi 

ufro did funqcias  P‐seleqtini asrulebs da aTeromis mfarav 

endoTeliumze igi did raodenobiT eqspresirdeba. seleqtinebi 

uzrunvelhyofen endoTeliumze leikocitebis daleqvas da imobilizacias. 

aTeromaze sxvadasxva tipis mononukleuri fagocitebis dagroveba xdeba, 

rac jer kidev mniSvnelovani kvlevis sagans warmoadgens. [88-90]  

endoTeliumze adheziis Semdeg xdeba leikocitebis penetracia 

endoTeliocitebSi. leikocitebis penetracias anxorcieleben qimiuri 

mizidulobis mqone citokinebi anu qemokinebi. Aarsebobs leikocitebis 

endotaqsisSi monawile qemokinebis 2 ZiriTadi jgufi: monocitebis 

qemotaqsisSi monawile  da limfocitebis qemotaqsisSi monawile qemokinebi. 

monocitebis qemotaqsisSi monawile qemokinebia monocitebis qimiuri 

mizidulobis mqone proteini (MCP‐1), interleikin-8 da fraqtalkini. [91] 

oqsidirebuli lipoproteinebisa da sxva gamRizianeblebis-anTebiTi 

mediatorebis  sapasuxod endoTeliumi da gluvkunTovani ujredebi  

warmoqmnis MCP‐1‐s, romelic urTierTqmedebs ra leikocitur CCR‐2‐

receptorTan uzrunvelyofs mis qemotaqsiss. interleikin-8 ukavSirdeba 

leikocitur CXCR2  receptors. Limfocitebis qemotaqsisSi monawile 

qimokinebi IP‐10,  CXCL9,  I‐TAC,  da  MIG.  aTerosklerozuli folaqis mier 

gamomuSavebuli gama-interferoni axdens limfocitebis qemokinebis 

makodirebeli genebis induqcias. [92] 
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aTerosklerozuli dazianebis lokalizeba. miuxedavad imisa, rom 

aTerosklerozis gamomwvevi faqtorebis yvela sisxlZarRvze moqmedebs,  

aTerosklerozuli dazianebebi ZiriTadad lokalurad viTardeba. Amis 

mizezi jer kidev auxsnelia, Tumca arsebobs sxvadasxva hipoTezebi: 

aTerosklerozis multicentruli warmoSobis adgilis hipoTezis mixedviT, 

aTerosklerozuli dazianeba ganixileba, rogorc arteriis leiomiomuri 

kvanZi. Mmonoklonur hipoTezas anmtkicebs zogierTi molekuluri markeris, 

rogoricaa glukoz-6-fosfat-dehidrogenazas monotipia aTerosklerozul 

folaqSi. ukeT ganviTarebulia aTerosklerozuli dazianebis lokalizebis 

hemodinamikuri hipoTeza: aTerosklerozuli dazianebebi ZiriTadad 

viTardeba sisxlzarRvis bifurkaciis/totis gamoyofis midamoSi. im 

arteriebSi, romelTac naklebi totebi aqvT (mag. ZuZus SigniTa da sxivis 

arteriebi) aTerosklerozi naklebad viTardeba.  

sisxlZarRvSi sisxlis nakadis cvlilebis gavlena aTerosklerozis 

ganviTarebaze aixsneba 2 ZiriTadi koncefciiT: laminaruli dinebis 

darRveva xels uwyobs aTerosklerozs da piriqiT, sisxlZarRvebSi, sadac 

SenarCunebulia laminaruli dineba aTerosklerozi naklebad viTardeba, 

rasac aTeroproteqcia ewodeba [93]  

endoTeliocitebze moqmedebs gadanacvlebis daZabuloba, daWimvis Zala. In 

vitro laminaruli dinebis dros sisxlZarRvTa kedlis daWimvisas xdeba im 

genebis eqspresia, romlebic akodireben aTeroproteqtoruli nivTierebebis- 

mag. dismutazas zeJangisa da NO‐sinTazas warmoqmnas.   dismutazas zeJangi 

warmoqmnis reaqtiul superoqsidur anionebs.  NO‐sinTaza warmoqmnis 

endogenur vazodilatators- NO‐s.   NO  aseve  gamoimuSavebs 

aTerosklerozis anTebiT reaqciebSi monawile nivTierebebis, maT Soris  

VCAM‐1‐is makodeirebeli genis transkrifciis maregulirebeli birTvuli 

faqtoris kappa- B‐s (NFkB)  ujredSida inhibitors IkBa]. [94]  

 

 



Ggadanacvlebis daZabulobis moqmedeba Trombozul da anTebiT procesebze.  

 

suraTi N 2.7. [1] 

Llaminaruli Ggadanacvlebis daZabulobis dros xdeba  Krupple‐like  factor  2 

(KLF2)‐is gaaqtiveba, romelic transkrifciul faqtors warmoadgens da 

aaqtivebs eNOS‐s, romelic monawileobs rogorc NO‐s, ise 

Trombomodulinis (TM)   sinTezSi, romelsac anTebis sawinaaRmdego da 

antiTrombuli efeqtebi aqvs.  

KLF2 axdens aseve , ris agmoc VCAM‐1, plazminogenis aqtivatoris inhibitor-1 

(PAI‐1)  ,  qsovilovani prokoagulaciuri faqtoris makodirebeli genebis 

transkrifciis maregulirebeli birTvuli faqtoris kappa- B‐s  (NFkB) 

konkurentul inhibirebas anTebis sawinaaRmdego da antiTrombuli efeqtebi 

gaaCnia. [95]  

Llaminaruli dinebis dros xdeba aseve Tiredoqsinze moqmedi cilis- Txnip –

is inhibirebas, romelic iwvevs Tiredoqsinis inhibirebas. Tiredoqsini 

ainhibirebs apoftozis signal-maregulirebel kinaza-1-s (ASK1), Jun 

kinazasa(JNK) da kinaza p38-s, romelTac proinflamatoruli moqmedeba aqvT. 
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Aamdenad Txnip  –is inhibirebis gziT laminaruli dineba aaqtivebs 

Tiredoqsinis moqmedebas da amcirebs ASK1,  JNK  da  p38 kinaza-s anTebiTi 

moqmedebis Semcirebas. [96].  

lipidebis ujredSi dagroveba da qafiani ujredis warmoqmna. sisxlZarRvis 

intimaSi SeRwevis Semdeg monocitebi STanTqaven lipidebs da 

gardaiqmnebian qafian ujredebad. Qqafiani ujredebis warmoqmna lipidebis 

mierTebiT specialur skavenjer receptorebTan da ara Cveulebriv ujredis 

zedapirul receptorebTan, romelic TiTqmis yvela ujredze eqspresirdeba. 

[97‐99].  

skavenjeri receptorebi ZiriTadad uerTdebian modificirebul  

lipoproteinebs. ujredSida qolesterolis mateba Cveulebrivi LDL 

receptorebisagan gansxvavebiT ar axdens skavenjer receptorebis supresias, 

rac iZleva qafiani ujredebis warmoqmnis saSualebas. A 

arsebobs ramdenime saxis skavenjer receptori:                            1. 

1. skavenjer receptori A (SRA), 

2. CD36   

3.  makrosialini, romelsac gansakuTrebuli tropizmi aqvs oqsidirebuli 

LDL‐ isadmi. 

4.Aarsebobs aseve endoTeluri Lox‐1‐skavenjer receptori, romelic 

uerTdeba modificirebul lipoproteinebs da uzrunvelhyofs maT Sesvlas 

ujredSi.  

Qmakrofagebis qafian ujredebad gardaqmnis Semdeg xdeba maTi dayofa. maT 

dayofa gamravlebas astimulirebs e. w ko-mitogeni faqtorebi: 

1. makrofagebis koloniis mastimulirebeli faqtori(M‐CSF),  

2. interleikin-3 (IL‐3) 

3. granulocit-makrofaguli koloniis makrofaguli faqtori(GM‐CSF).[25] 

 

ase rom aTerosklerozis sawyis etapze aTeromis SemadgenlobaSi 

ZiriTadad lipidebiT gajerebuli makrofagebi Sedis, rac sxvadasxva 

kvlevebis Tanaxmad jer kidev Seqcevadi procesia. 

http://www.mdconsult.com/book/player/linkTo?type=bookPage&isbn=978-1-4160-4106-1&eid=4-u1.0-B978-1-4160-4106-1..50041-8--bib25&appID=MDC


 

suraTi N 2.8. suraTze mocemulia aTerosklerozuli folaqis warmoqmnis 

sqematuri gamosaxuleba. 1. pipoproteinebis dagroveba intimaSi. 

modificirebuli (daJanguli an glikirebuli) lipoproteinebi muqadaa 

Seferadebuli. 2. modificerebuli lipoproteinebis SemadgenlobaSi 

Semavali nivTierebebis urTierTqmedeba adgilobriv citolinebTan. 3. 

citokinebis mier adheziuri molekulebis sinTezis gaZliereba, rac iwvevs 

lipoproteinebis migraciis gaZlierebas intimisaken. 4. sisxlSi arsebuli 

monocitebis migracia ujredis kedelSi. 5. skavenjeri receptorebis mier  

modificirebuli lipoproteinebis mitaceba da qafiani ujredebis 

formireba, romlebic warmoadgenen citokinebisa daefeqtori nivTierebebis, 

hidroqlormJavasa da Jangbadis anionis, aseve matriqsuli 

metaloproteazebis wyaros. 6. gluvkunTovani ujredebis mitogenebi da 

specialuri qimiurad aqtiuri nivTierebebi, romlebic ganapirobeben 

gluvkunTovani ujredebis migracias intimaSi. 7. gluvkunTovani ujredebis 

proliferacia. 8. kalcifikacia [1] 

 

II aTeromis evolucia.  

Tavdapirveli  da adaptaciuri imunuri reaqciebi: aTerogenezis anTebiTi 

meqanizmebi Bbolo 20 wlis manZilze dagrovda mravali mecnieruli da 

klinikuri sarwmuno informacia, rom aTerosklerozis ganviTarebisaTvis 

ZiriTadi rols anTebiTi reaqciebi asrulebs. [100‐104] 
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anTebiTi reaqciebis dayofa aTerosklerozis SemTxvevaSi xdeba 2 jgufad: 

Tavdapirvel  da adaptaciur imunur reaqciebad. 

 

 

suraTi N 2.9. aTerosklerozis dros Tavdapirveli  da adaptaciuri 

imunuri reaqciebis sqematuri gamosaxuleba 

 

 

Tavdapirveli imunuri reaqciebi 

Tavdapirveli imunuri reaqciebi gulisxmobs antigen-damoukidebel 

anTebiTi reaqciebis stimulacias. aTerosklerozuli dazianebisas 

makrofagebi axdenen sxvadasxva saxis anTebiTi mediatoris warmoqmnas, 

rogoricaa proteinuli anTebiTi mediatorebi- citokinebi da qemokinebi, 

aseve sxvadasxva saxis eikosanoidebisa lipiduri nivTierebebis warmoqmnas, 

rogoricaa, mag. Trombocitebis gamaaqtivebeli faqtori-PAF. 

Ffagocitebi axdenen aseve damJangavi nivTierebebis sinTezs- superoqsiduri 

anionis sinTezs aTerosklerozulad dazianebis ubanSi. 
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Aadaptaciuri imunuri meqanizmebi 

Mmodoficirebuli lipoproteinebis, Termuli Sokis proteinebis, beta-2 

glikoprotein-  Ib da infeqciuri agentebis mier xdeba dendrocitebisa da B‐

limpocitebis gaaqtiureba, ris sapasuxod dendrocitebi warmoqmnian 

specifikur antigenebs.  

Aantigen-warmdgeni ujredebis (makrofagebi, dendrocitebi, 

endoTeliocitebi) saSualebiT xdeba antigenebis wardgena T‐limfocitebTan 

(T-helperebi) da maTi aqtivacia, ris sapasuxodac T‐limfocitebi warmoqmnian  

sxvadasxva saxis citokinebs, romlebic monawileoben aTerosklerozis 

procesis modulaciaSi. 

T-helperebi (CD4) 2 jgufad iyofa. 

I tipis T-helperebi warmoqmnian proinflamatorul  citokinebs: gama-

interferons, limfotoqsins, CD40 ligands da tumorul-nekrozul faqtors 

TNFα‐s. am citokinebis warmoqmna axdens sisxlZarRvovani kedlis aqtivacias, 

xels uwyobs folaqis destabilizacias da Trombogenobas. M 

2. II jgufis  T-helperebi warmoqmnian interleikin-10-s, romelic Trgunavs 

anTebiT procesebs aTeosklerozis dros. [106] citotoqsiuri T-ujredebi- T-

kilerebi (CD8) – axdenen citotoqsiuri faqtorebis sinTezs, romlebic 

iwveven endoTeliocitebis, gluvkunTovani ujredebisa da makrofagebis 

citolizsa da apoftozs. [107] 

regulatoruli  T-ujredebi (markerebi  CD4  da  CD25) gamoimuSaveben 

matransformacirebel zrdis faqtorsa(TGF)‐b da interleikin 10-s -IL‐10, 

romelTac anTebis sawinaaRmdego moqmedeba gaaCniaT.. regulatoruli  T-

ujredebis antiaTerosklerozuli efeqti damtkicebuli zogierTi in  vivo 

Catarebuli kvleviT.  [108]  B-limfocitebis mniSvneloba aTerosklerozis 

paTogenezSi jer kidev ar aris bolomde Seswavleli. Hhumorul imunitets 

sxvadasxva mdgomareobebis dros aqvs rogorc aTerogenuri, ise 

aTeroproteqciuli moqmedeba. 
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gluvkunTovani ujredebis migracia da proliferacia. 

aTerosklerozis Semdeg etapze xdeba gluvkunTovani ujredebis migracia 

intimaSi da maTi proliferacia. 

gluvkunTovani ujredebis migracia xorcieldeba gluvkunTovani 

ujredebisadmi qimiuri mizidulobis mqone specialuri molekulebis 

daxmarebiT, rogoricaa makrofagebis mier warmoqmnili Trombocituli 

zrdis faqtori(PDGF),  romelic Warbad gamoiyofa aTerosklerozuli 

dazianebis midamoSi.  

Tumca gluvkunTovani ujredebis dayofa aTerosklerozuli dazianebis 

drosac ki Zalian neli tempiT mimdinareobs (normasTan SedarebiT mxolod 

1 %-iT imatebs), aTwleulebis manZilze maTi proliferacia mainc 

mniSvnelovan cvlilebebs iwvevs.  

aTerosklerozuli dazianebis dros folaqSi dagrovil gluvkunTovani 

ujredebis SemadgenlobaSi Sedis miozinis embrionuli izoforma  [109]. 

romelic Cveulebriv miozinTan SedarebiT ufro didendoplazmuri badesa 

da nakleb kumSvad fibrilebs Seicavs. 

folaqSi gluvkunTovani ujredebis replikacia Tanabari siCqariT ar 

mimdinareobs. Tumca maTi dayofa Zalian neli tempiT mimdinareobs, 

arsebobs e. w. krizebi, rodesac gluvkunTovani ujredebis replikacia da 

migracia Zalian maRali sixSiriT xdeba, mag. folaqis mTlianobis 

darRvevisa da Semdgomi Trombozis dros. replikaciis aseT aCqarebas 

specifikuri mitogenebi ganapirobeben.  folaqis mTlianobis darRvevis 

SemTxvevaSi mitogenis funqcias Trombini asrulebs. 

 

gluvkunTovani ujredebis sikvdili aTerosklerozis dros 

gluvkunTovani ujredebis replikaciis garda aTeromis progresireba aseve 

gluvkunTovani ujredebis sikvdils SeuZlia. aTeromis SemadgenlobaSi 

zogjer Sedis ujredebis programirebuli sikvdilis-apoftozisaTvis 

damaxasiaTebeli birTvuli dnm-s naSTebi. [110]  

apoftozis provocirebas axdenen aTeromaSi Semavali citokinebi. 

gluvkunTovani ujredebis eliminaciaSi monawileoben aseve specialuri 
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jgufis T-ujredebi. Ees T-ujredebi dagrovilni arian folaqSi  da Tavis 

zedapirze gamoyofen specialur fas ligands, romlebic ukavSirdebian 

gluvkunTovan ujredebze moTavsebul aseTive ligands da citokinebTan 

erToblivi moqmedebis gziT  iwveven gluvkunTovani ujredebis daRupvas. 

[111-113] 

gluvkunTovani ujredebis akumulireba aTerosklerozul folaqSi 

damokidebulia am ujredebis replikaciisa da sikvdilis sixSireTa 

Tanafardobaze. jer kidev 150 wlis win virxovma SeniSna mravlobiTi 

birTvebis dagroveba aTerosklerozuli dazianebis adgilas, Tumca 

SeamCnia aseve ujredebis  sikvdilis momatebuli  siCqare. 

 

2.2.3 fibraTeromis warmoqmna 

Aarteriuli eqstraceluluri matriqsi 

aTerosklerozuli folaqis umetesi nawili warmodgenilia 

eqstraceluluri matriqsiT da ara TviTon ujredebiT.  

eqstraceluluri matriqsis SemadgenlobaSi Sedis 

1. intersticiuli kolageni (I da III tipis),  

2. proteoglikanebi: verzikani, biglikani, agrekani da dekorini[114]. 

elastiuri boWkoebi (zogjer). 

matriqsuli molekulebis sinTezi sisxlZarRvSi mimdinareobs rogorc 

normalur, ise aTerosklerozulad dazianebul arteriebSi. Warbi 

raodenobiT kolagenis sinTezs astimulireben Trombocituli zrdis 

faqtori,  Trombocituli granulelebis SemadgenlobaSi arsebuli-

transformatoruli zrdis faqtori-beta- TGF–β da sxvadasxva ujredebis, 

maT Soris regulatoruli T-ujredebi mier warmoqmnili nivTierebebi. 

Mmatriqsuli molekulebis Semcveloba aTerosklerozul folaqSi 

damokidebulia maT sinTezisa da daSlis siCqareebs Soris Tanafardobaze. 

Mam matriqsuli makromolekulebis daSlas akatalizebs specialuri 

fermentebi- matriqsuli metaloproteinazebi (MMP).  
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matriqsuli makromolekulebis destruqturizacia  

matriqsuli makromolekulebis destruqturizacia xels uwyobs 

gluvkunTovani ujredebis migracias intimaSi. metaloproteinazebis 

inhibitorebis hipereqspresia aferxebs  gluvkunTovani ujredebis 

dagrovebas dazianebuli sisxlZarRvis intimaSi.  [115].  matriqsuli 

makromolekulebis destruqturizacia mniSvnelovan rols TamaSobs aseve 

dazianebis Tanmxleb remodelirebis procesSi. Tavdapirvelad, axlad 

warmoqmnili aTeroma izrdeba abluminalurad, sisxlZarRvis SigniT, anu 

ise, rom ar iwvevs sanaTuris stenozs. intimas dazianebuli nawilis gareT 

mimarTuli zrda iwvevs sisxlZarRvis kalibris gazrdas, rasac pozitiuri 

remodelireba anu kompensatoruli gaganiereba ew, rac gulisxmobs 

eqstarceluluri molekulebis dagrovebas am ubanSi. sanaTuris stenozi 

viTardeba mxolod maSin, rodesac folaqis sisqe sisxlZarRvis ganakveTis 

40 %-s miaRwevs. 

 

folaqis angiogenezi 

gluvkunTovani ujredebis garda aTerosklerozul folaqSi xdeba 

endoTeliumis migracia da proliferacia, ris Sedegadac folaqebSi 

viTardeba mikrocirkulacia-axlad formirebuli sisxlZarRvovani wnuli-

rasac angiogenezi ew. Aam mikrosisxlZarRvebis warmoqmna xdeba aTeromis 

mier hipereqspresirebuli angiogenuri peptidebis mier. 

angiogenuri peptidebia: mJavuri da tute fibroblasturi zrdis faqtorebi, 

sisxlZarRvovani endoTeliumis zrdis faqtori (VEGF), placenturi zrdis 

faqtori (PlGF) da onkostatini [116-117]. angiogenezis Sedegad miRebul 

mikrosisxlZarRvebi maRalfunqciuria. terosklerozul folaqebSi 

agnviTarebuli mikrosisxlZarRvebi qmnian leikocitebis trefikingisaTvis 

mniSvnelovan farTo zedapirs.     garda amisa, mikrovaskuluri endoTeliumi 

gamoimuSavebs gacilebiT met VCAM-1-s makrovaskularul endoTeliumTan 

SedarebiT. 

mikrosisxlZarRvebis ujredebis dayofa xdeba ukontrolod, Semaferxebeli 

faqtorebis miuxedavad, simsivnuri ujredebis msgavsad da iseve rogorc 



diabeturi retinopaTiis dros ganviTarebul axladwarmoqmnili 

sisxlZarRvebi, midrekilia rupturisaken [118] 

mikrosisxlZarRvebis rupturis adgilas ganviTarebuli hemoragia da 

Trombozi astimulirebs gluvkunTovani ujredebis proliferacias da 

matriqsuli elementebis dagrovebas.  

 

suraTi N 2.10. suraTze gamoxatulia folaqSida hemoragia. von 

volenbrandtis faqtori aRmoCenili  endoTeliocitebSi, romlebic amofens 

mikrosisxlZarRvovan arxebs da gubeebs. eqstravazaturi von vilenbrandtis 

faqtoris lokalizacia Tanxvdeba folaqSida hemoragiis Sedegad 

gamoxatul hemosiderins. [119] 

 

Ffolaqis mineralizacia.  

aTeroslerozul folaqSi jer kidev virxovma da rokitanskim SeniSnes 

Zvlovani elementebi. aTerosklerozuli folaqis mineralizaciis-

kalcifikaciis meqanizmebi ukanasknel wlebSi iqna Seswavlili 

1. gluvkunTovani boWkoebis zogierTi populacia warmoqmnis specialur 

morfogenetikur TGF–β –s msgavs proteinebs [120] aTeroslerozuli 

folaqebi aseve Seicavs specialur cilebs gama-karboqsilat-glutaminis 
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mJavis Semcvel jgufebs, romlebic axdenen kalciumis sekvestrirebas da 

amdenad xels uwyoben folaqis mineralizacias. 

 

2.2.4 aTerosklerozis garTulebebi 

stenozi 

aTerosklerozis iniciaciisa da evoluciis procesi wlobiT grZeldeba da 

daavadeba asimptomurad mimdinareobs, sanam aTerosklerozuli folaqi ise 

ar gaizrdeba, rom daiwyebs sisxlZarRvis sanaTuris remodelirebas. 

sisxlZarRvis sanaTuris 60%-iT daxSoba iwvevs sisxlis nakadis Semcirebas 

moTxovnilebasTan SedarebisT mxolod DZlieri fizikuri datvirTvis 

dros, anu viTardeba daZabvis stenokardia an/da gardamavali koWloba.  

Zalian xSirad miokardiumis infarqti viTardeba iseT pirebSi, romlebic 

anamnezSi ar AaRniSnaven daZabvis stenokardias an/da gardamaval koWlobas, 

rac imas niSnavs, rom miokardiumis infarqti aseT pirebSi viTardeba iseTi 

aTeromebis dazainebiT, romlebic ar iwvevda nakadis Seferxebas. 

pacientebis  umetesobas miokardiumis mwvave infarqtiT, romelTac wina 

TveebSi Catarebuli hqondaT seleqtiuri koronaruli angiografia, 

aReniSnebodaT koronarebis arakritikuli stenozi. miokardiumis infarqtis 

mxolod 15 % viTardeba iseTi dazianebebis Sedegad, romelTac aReniSnebaT 

koronaris 50% ze metad Seviwroveba. arastebiluri stenokardiisa da 

miokardiumis infarqtis mizezi ZiriTadad xdeba  arakritikuli zomis 

aTeromis Trombozi. Catarebuli kvleviT pacientebSi, romelTac CautardaT 

Trombolizuri Terapia, dadginda, rom pacientebis daaxloebiT 50 %-s 

aReniSnebodaT koronaris 50%-ze naklebi stenozi.  

es monacemebi ar miuTiTebs imaze, rom didi zomis AaTeromebi naklebad 

iwvevs mmi-s. individebs koronarebis kritikuli okluziiT mmi-s 

ganviTarebis meti albaToba aqvT im individebTan SedarebiT, romelTac 

koronarebis arakritikuli okluzia aReniSnebaT. is faqti, rom individebs 

miokardiumis infarqtiT didi Rrma aTeromuli dazianebebis miuxedavad, 

xSirad ar aReniSnebaT koronaris kritikuli stenoziT, SesaZlebelia 

aixsnas sisxlZarRvis e. w. kompensatoruli gaganierebiT. 



aTerosklerozuli folaqis Trombozi da aTerosklerozis mwvave 

garTulebebi.  Trombozi warmoadgens kritikul gardamaval meqanizms 

qronikul da mwvave aTeosklerozs Soris. aTerosklerozuli folaqis  

destruqcias ZiriTadad Tan axlavs Trombozi [121-122] 

infarqtebis 2/3-Si aRiniSneba aTerosklerozuli folaqis fibrozuli 

kafsulis destruqcia. [123] 1/4¼-s pacientebis Mmiokardiumis infarqtiTa da 

uecari kardiuli sikvdiliT aReniSnebaT. [124] intimis zedapiruli erozia 

intimis zedapiruli erozia uecari sikvdilis mizezs ufro xSirad 

qalebSi warmoadgens. [125] 

aTerosklerozuli folaqis ruptura da Trombozi. aTerosklerozuli 

folaqis ruptura gamowveulia aTerosklerozuli folaqis kafsulis 

meqanikur Zalasa da masze moqmedi meqanikuri zemoqmedebis Zalas Soris 

Tanafardobis darRveviT.  

 

suraTi N 2.11. folaqis ruptura. B suraTze TeTri isrebiT  miniSnebulia 

fibrozuli kafsula. M asoTi aRniSnulia tunica media .  C. F asoTi 

miniSnebulia qafiani ujredebi. [124] 
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aTerosklerozuli folaqis rupturis 3 ZiriTadi meqanizmi arsebobs: 1. 

anTebiTi reaqciebi anTebiTi reaqciis gavlena aTerosklerozuli folaqis 

simtkiceze [126] anTebis mediatorebi sxvadasxvagvar gavlenas axdenen 

aTerosklerozuli folaqis simtkiceze. 

limfocitebi gamoimuSaveben gama-interferons (IFN–γ), romelic Trgunavs 

gluvkunTovani ujredebis mier kolagenis sinTezs. Trombocituli TGF–β da  

PDGF ki  aZliereben kolagenis sinTezs. 

2. oqsidirebuli lipoproteinebis sapasuxod gamomuSavenuli zogierTi 

citokini axdens aseve makrofagebis gaaqtivebas. Gaaqtivebuli makrofagebi 

gamoyofen kolagenis degradaciis unaris mqone  matriqsul 

metaloproteinazebsa da elastolizur fermentebs maT Soris arametalur 

fermentebs, rogoricaa katefsinebi S  da  K.    es fermentebi aaqtiveben 

matriqsis katabolizms. 

Aamdenad, anTebiTi reaqciis gamo eqstraceluluri matriqsi, romelic 

ganapirobebs aTerosklerozuli folaqis kafsulas simtkices, ormagi 

dartymis qveS imyofeba- Semcirebulia misi sinTezi da gaZlierebulia misi 

degradacia, rac iwvevs aTerosklerozuli folaqis kafsulis gaTxelebas 

da sabolood gaskdomas.  

3.Aapoftozi. Aapoftozis Sedegad xdeba aTerosklerozul folaqSi 

gluvkunTovani ujredebis ganleva. aseTi adgilebi folaqSi gaskdomis 

savaraudo wertilebi. [127‐128] 

gluvkunTovani ujredebis Semcireba iwvevs Sesabamisad kolagenisa da 

makromulekulebis sinTezis Semcirebas, rasac mohyveba aTerosklerozuli 

folaqis kafsulas gaTxeleba da gaskdoma. aTerosklerozuli folaqis 

rupturis savaraudo mikroanatomiuri wertilia makrofagebis akumulirebis 

da lipiduri “gubis” adgili. Mmakrofagebi gamoimuSaveben specifikur 

citokinebs, romlebic aZliereben matriqsis katabolizmsa da apoftozs. 

Aapoftozuri makrofagebi da gluvkunTovani ujredebi warmoqmnian 

specifikur qsovilovan faqtors, romelic iwvevs Trombozs folaqis 

destruqciis Semdeg. [129] 



aTerosklerozuli folaqis zedapiruli eroziiT gamowveuli Trombozi 

aTerosklerozuli folaqis zedapiruli eroziis ganviTarebis meqanizmi 

jer kidev bolomde ar aris garkveuli. aTerosklerozuli folaqis 

zedapiruli eroziis ganviTarebis ramdenime savaraudo meqanizmi arsebobs: 

1. endoTeliocitebis apoftozi da desqvamacia zedapiruli eroziis 

ubnebSi.  

2.  matriqsuli metaloproteinazebis, rogoricaa Jelatinazebi  mier 

endoTeliumis bazalur SreSi Semavali arafibriluri kolagenis (IV tipis 

kolagenis) degradacia, rac xels uwyobs endoTeliumis desqvamacias. [130].  

aTerosklerozuli folaqis zedapiruli erozia yovelTvis ar aris 

simptomuri. Aarakardiuli sikvdiliT gardacvlilTa gulebis Seswavlisas 

bevr individSi nanaxia aTerosklerozuli folaqebi zedapiruli 

eroziebiT mcire aRmaval TrombTan erTad. 

 

suraTi N 2.12. aTerosklerozuli dazianebis zedapiruli erozia. [131-132] 
49 

 



suraTze mocemulia eqsperimentuli aTerosklerozuli dazianebis 

zedapiruli erozia. suraTebi miRebulia eleqtronuli mikroskopiT. A. Cans 

endoTeliumis defeqti. subendoTeliumi dafarulia TrobocitebiT.  Cans 

aseve migrirebuli leikocitebi B.  erozirebul subendoTeliumze  Cans  

Trombocitebi da leikocitebi C. arteriis sanaTuri da Trombi.  D. 

zedapiruli eroziis Semdeg ganviTarebuli Trombozi. [131-132] 

 

 

suraTi N 2.13. suraTze sqematurad asaxulia eqstraceluluri matriqsis 

metabolizmi, matriqsis sinTezi da destruqcia. [133] 

aTerosklerozis difuzuri-sistemuri buneba. aTerosklerozi sistemuri 

procesia. Aautofsiebis Sedegad koronarebis Seswavlisas dadginda, rom 

maRali riskis aTerosklerozis dros aTerosklerozuli folaqebi 

aRiniSneba koronaruli xis sxvadasxva ubnebSi. Ddazianebuli folaqisaTvis 

damaxasiaTebeli niSnebic sisxlZarRvis did monakveTze vlindeba. Mmwvave 

koronaruli sindromis dros koronarebis intravaskuluri 

ultrasonografiT  daTvalierebiT dgindeba, rom umetes SemTxvevaSi –

daaxloebiT 80%-Si Setevisas aTerosklerozuli folaqebis dazianeba-

ruptura an Trombozi aRiniSneba or an met adgilze. 

50 

 



51 

 

2.3.lipiduri cvlis mniSvneloba aTerosklerozis ganviTarebisaTvis 

aTerosklerozis mravalricxovani risk-faqtorebidan endoTeliumis 

funqciis darRvevaSi gansakuTrebiT did rols TamaSobs dislipidemia. 

2.3.1 lipidebis bioqimia [1] 

sisxlis plazmaSi cirkulirebs ZiriTadad Semdegi saxis lipidebi: 

qolesteroli, fosfolipidebi da trigliceridebi.  trigliceridebi 

Sedgeba glicerolTan dakavSirebul 3 cximovani mJavasagan. cximovani 

mJavebi gansxvavdeba jaWvis sigrZiTa da ormagi bmebis arsebobiT 

(saturaciis xarisxiT). trigliceridebi arapolaruli molekulebia,  

wyalSi ar ixsnebian, amitom transportirdebian lipoproteinebis birTvSi. 

Trigliceridebis hidroliziT miRebuli tavisufali cximovani mJavebis 

daJangva energiis wyaros warmoadgens.    fosfolipidebi ujreduli 

membranebis ZiriTadi Semadgeneli nawilia. isini warmoadgenen nivTierebas, 

romelTanac glicerolis 2 naxSirbadi dakavSirebulia cximovani mJavasTan, 

mesame ki fosfatur jgufTan. fosfolipidebSi Semavali cximovani mJavebi 

gansxvavdebian jaWvis sigrZiTa da bmebis ricxviT (mono an 

poliarasaturirebuli). fosfolipidebSi Semavali fosfaturi jgufi ki 

dakavSirebuli 4-dan erT romelime molekulasTan. Eesenia: qolini 

(fosfatidilqolini anu lecitini), eTanolamidi  

(fosfatidileTanolamidi), serini (fosfatidilserini) da inozitoli 

(fosfatidilinozitoli). Ffosfolipidebi polaruli molekulebia. maTi 

wyalSi xsnadoba aRemateba trigliceridebisa da qolesterolis wyalSi 

xsnadobas. Ffosfolipidebs gamSvebi-sasignalo funqcia aqvT. Membranuli 

fosfolipidebis hidrolizis gziT miRebuli meoradi mesinjerebi, 

rogoricaa diacilglicerolebi, lizofosfolipidebi, fosfatidilmJavebi 

da Tavisufali cximovani mJava- araqidonmJava bevri ujreduli funqciis 

regulaciaSi monawileoben.   

qolesteroli ujreduli membranebis mniSvnelovan komponents warmoadgens. 

igi aseve steroiduli hormonebisa da naRvlis mJavebis ZiriTadi 

substratia. qolesteroli acikluri naerTia, romelic gavrcelebulia 
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Tavisufali da esTerificirebuli formiT. saxelwodeba “qolesteroli” 

gamomdinareobs berZnulidan- chole-naRveli , - stereos -   myari da –ol- qim. 

spirtebis damaxasiTebeli sufiqsi. qolesterolis aseTi saxelwodeba 

ganpirobebulia imiT, rom pirvelad- 1769w. igi aRmoCenili iqna naRvlis 

kenWebSi soliduri formiT fransua puletie de la salis mier (François 

Poulletier de la Salle). mxolod 1815 wels evgen Sevrelma (Eugene Sheureul) uwoda  

mas qolesterini. 

qolesterolis wyalSi xsnadoba Zalian dabalia. 25 gradus temperaturaze 

misi xsnadobis limiti 0.2 mg/dl-s Seadgens, janmrTeli adamianis plazmaSi 

qolesterolis koncentracia daaxloebiT 150-200 mg/dl-ia, rac orjer 

metia glukozis koncentracize. Qqolesterinis aseTi maRali koncentracia 

sisxlSi narCundeba plazmis lipoproteinebis meSveobiT, romlebic didi 

raodenobiT qolesterins Seicaven. plazmaSi arsebuli qolesterinis 30% 

warmodgenilia Tavisufali saxiT, xolo danarCeni 70 % 

esTerificirebulia. Qqolesterolis sinTezSi monawileobs fermenti 

lecitin-qolesterol-aciltransferaza-(LCAT), romelic fosfatidil-

qolinidan qolesterolze acilis jgufis gadamtans warmoadgens.  

2.3.2 qolesterinis sinTezi  

Qqolesteroli sinTezirdeba praqtikulad yvela ujredSi, magram 

gansakuTrebiT didi raodenobiT RviZlSi, nawlavebSi, Tirkmelzeda 

jirkvlis qerqovan Sresa  da reproduqciuli organoebis qsovilebSi. 

qolesterinis sinTezi iwyeba erTi molekula acetil-CoA da erTi 

molekula acetoacetil-CoA‐s dehidrataciiT, ris Sedegadac miiReba 3-

hidroqsi-3-meTilglutaril  CoA‐  (HMG‐CoA).  HMG‐CoA  endoplazmuri badis 

ferment HMG‐CoA‐reduqtazas saSualebiT gardaiqmneba qolesterinis 

sinTezis damaxasiaTebel pirvel produqtad-mevalonmJavad. qolesterinis 

sinTezis es safexuri Seuqcevadi procesia da statinebis (HMG‐CoA‐

reduqtazas inhibitorebis) moqmedebis samiznes warmoadgens.  HMG‐CoA‐

reduqtazas ZiriTadi funqciaa sisxlSi qolesterinis normaluri doniT 
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SenarCuneba. ujredSi qolesterolis gazrdili raodenoba astimulirebs 

HMG‐CoA‐reduqtazas fosforilirebas.  

qolesterolis sinTezi Semdegi safexuria mevalonmJavas gardaqmna 

farnezilipirofosfatad ramdenime etapad atf-is monawileobiT.  

atf-is2 molekulis terminaluri  fosfaturi jgufebis etapobrivi 

gadasvliT mevalonatze miiReba 5-pirofosfomevalonati. es procesi 

katalizdeba mevalonatkinazasa (fermenti I) da fosfomevalonatkinazas (II) 

mier. 5-pirofosfomevalonatis dekarboqsilebiT 5-pirofosfo-mevalonat-

dekarboqsilazas saSualebiT miiReba izopentenil-pirofosfati. 3 

izopentenilis erTeulis etapobrivi kondensaciiT miiReba 

farnezilipirofosfati. Tavdapirvelad izopentenil-pirofosfati 

gardaiqmneba Tavis alelur formad 3,3-dimeTilal-pirofosfatad, 

romelTan kondensaciiT miiReba geranil-pirofosfati. Semdeg xdeba mesame 

molekulis kondensirebac da miiReba farnezil-ipirofosfati. am reaqciebs 

aregulirebs citolizuri prenil-transferaza anu geraniltransferaza. 

qolesterolis sinTezis mesame etapze ori molekula farnezil-

pirofosfatis kondensirebiT xdeba sqvalenis warmoqmna. am procesSi 

monawileobs endoplazmuri badis  fementi sqvalensinTaza. sqvalenidan 

miireba lanosteroli sqvalenciklazas meSveobiT. 

qolesterolis sinTezis saboloo etapia lanosterolidan qolesterolis 

miReba, rac mravalsafexurovani proceisa.  

qolesterolisa da cximovani mJavebis metabolizmis meqanizmisa da 

regulaciis SeswavlisaTvis  1964 wels kornad bloCma (Kornad  Bloch) da 

feodor linenma (Feodor  Lynen) miiRes nobelis premia biologiisAda 

medicinis dargSi.   

2.3.3. qolesterolis sinTezis regulacia 

qolesterolis sinTezis regulaciis homeostazuri meqanizmebi mxolod 

nawilobrivad aris cnobili. sakvebiT mcire raodenobiT qolesterinis 

miRebisas misi endogenuri sinTezi izrdeba da piriqiT, alimentarulad  



54 

 

Warbi qolesterinis miRebisas qolesterolis endogenuri sinTezi 

mcirdeba. 

qolesterolis sinTezis regulacia xdeba 4 ZiriTadi gziT:  

1. endoplazmur badeSi qolesterolis sinTezis regulirebiT. 

(hidroqsimeTilglutaril koenzim A‐ reduqtazas doneze). 

2. LDL‐is receptor-damokidebuli endocitozi (es ori meqanizmi 

damokidebulia steroid-makontrolirebeli elementTan damakavSirebeli 

proteini [SREBP]‐ze. 

3. plazmuri qolesterolis dakavSireba qolesterolis mimarT mgrZnobiare 

nawilakebTan ABCA1 transporteris daxmarebiT. 

4. ujredSida qolesterolis eTerifikacia acil- CoA‐s mier.  

 

 qolesterolis regulaciis ZiriTadi meqanizmia ujredSida 

qolesterolisa da endoplazmuri badis cila- SREBP  (sterol  regulatory  element 

binding protein 1 and 2). kavSiri.N qolesterolis sakmarisis doniT  arsebobisas 

SREBP dakavSirebulia 2 sxva proteinTan SCAP (SREBP‐cleavage activating protein) da 

Insig‐1  (Insulin  Induced Gene‐1). ujredSida qolseterinis donis dacemisas xdeba 

Insig‐1‐ is disociacia SREBP‐SCAP kompleqsidan, rac saSualebas aZlevs SREBP‐

SCAP  kompleqss goljis aparatSi migraciis saSualebas aZlevs. goljis 

aparatSi xdeba SREBP‐is gaxleCa S1P  da S2P‐is   (site‐1    da ‐2  protease) 

saSualebiT. am fermentebis gaaqtiurebas axdens SCAP qolesterinis dabali 

koncentraciis dros. 

gamonTavisuflebuli-(qolesterinisagan gamoyofili)  SREBP  gadadis birTvSi 

da moqmedebs rogorc transkrifciis faqtori. igi ukavSirdeba SRE‐s (sterol 

regulatory  element), romelic axdens mravali genis transkrifcias, maT Soris 

LDL‐receptorisa da HMG‐CoA‐reduqtazas makodirebel genebs.  

LDL‐receptoris funqciaa sisxlidan qolesterinis gatana, HMG‐CoA‐

reduqtaza ki iwvevs qolesterolis endogenur produqciis zrdas 



55 

 

lipidebis formirebasa da metabolizmSi monawile genebis eqspresiis 

regulireba SREBP gziT pirvelad eqimebma maikl braunma (Michael S. Brown) da 

jozef goldSteinis (Joseph  L.  Goldstein) aRweres 1970 wels. 1985 wels 

qolesterinis sinTezis regulaciis sasignalo meqanizmebis Seswavlis 

saqmeSi mniSvnelovani wvlilisTvis maT fiziologiia da medicinis dargSi  

nobelis premia miiRes. qolesterinis sinTezi mcirdeba qolesterinis 

koncentraciis matebisas.  

 HMG‐  CoA‐reduqtaza Seicavs 2 domens- citolizurs, romelic 

pasuxismgebelia katalizur funqciaze da membranul domens, romelic 

aRiqvams signalebs, romlebic axdenen degradacias. qolesterolisa da sxva 

sterolebis koncentraciis mateba iwveva am domenis oligomeraciuli 

mdgomareobis cvlilebas, ris Semdegac Zlierdeba misi destruqcia 

proteosomis saSualebiT. HMG‐ CoA-reduqtaza-s inhibireba xdeba aseve misi 

fosforilirebis gziT, raSic monawileobs AMP‐ damokidebuli protein-

kinaza. ramdenadac, AMP‐ damokidebuli protein-kinazas aqtivacia xdeba 

AMP‐iT, qolesterinis sinTezi mcirdeba atf-is dabali koncentraciis 

dros. 

qolesterolis   Semcveloba membranebSi aregulirebs ACAT    gzas12. 

adamianebSi sinTezirdeba 2 tipis ACAT:  ACAT1  ,  ACAT2, romelTac sxvadasxva 

genebi akodirebs. ACAT1  ,  ACAT2      axdenen qolesterolis eTerifikacias 

citoplazmaSi.  Qqolesterolis  refluqsi damokidebulia ABCA1  gzaze, 

romelsac Tavis mxriv akontrolebs hidroqsisterolebi- RviZlis 

specifikuri receptoris [LXR] transkrifciuli regualtoruli faqtorebi.  

qolesterinis metabolizmi, cvla da eliminacia. RviZlSi xdeba 

qolesterinis daJangva da naRvlis mJavebis warmoqmna. Semdeg cdeba 

naRvlis mJavebis glicerinTan, taurinTan, glukuronilmJavasTan da 

sulfatTan  koniugacia.  koniugirebuli da arakoniugirebuli naRvlis 

mJavebi da qolesterinis eqskrecia xdeba RviZlidan naRvelis saxiT. 

naRvelis daaxloebiT 95% rebsorbcia xdeba nawlavebidan danarCeni ki 

eqskretirdeba.  
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lipoproteinebis transporti da metabolizmi  

trigliceridebs, qolesterols, qolesterolis eTerebs sisxli Seicavs 

iseTi raodenobiT, rac mkveTrad aWarbebs maT wyalSi xsnadobas. sisxlSi 

maTi aseTi koncentraciiT SenarCunebas xdeba xsnaris an kargi dispersiis 

saxiT, maTi CarTviT makromolekulur struqturebSi.- e.w. lipoproteinebSi. 

lipoproteinur satransporto sistemas 2 ZiriTadi funqcia gaaCnia: 1. 

trigliceridebis gadatana nawlavebidan da RviZlidan utilizaciis 

adgilas- kunTebsa da cximovan qsovilSi da 2. qolesterinis transporti 

periferiul qsovilebSi membranebis SenebaSi, steroiduli hormonebis 

sinTezsa da naRvlis mJavebis sinTezSi monawileobis misaRebad.  

L2.3.4.lipoproteinebi                                                       

lipoproteinebi momrgvalo nawilakebia, romelSic yvelaze hidrofoburi  

lipidebi, rogoricaa qolesterileTeri da trigliceridebi, moTavsebulia 

centrSi, wylisgan moSorebiT, xolo Tavisufali- araeTerificirebuli 

qolesteroli, fosfolipidebi da cilebi ganlagebulia zedapirze. 

amfipaTiuri fosfolipidebi da cilebi inaxavs wyalSi uxsnad lipidebs 

xsnaris saxiT. Nnawilakebis zedapirze arsebuli apoproteinebi asrulebs 

ligandis rols  ujredTa receptorebisaTvis da kofaqtoris rols 

fermentebisaTvis, romlebic monawileoben lipoproteinul metabolizmSi.          

lipoproteinebis  klasifikacia xdeba maTi simkvriveebis mixedviT, rac 

centrifugirebiT insazRvreba.                                             

 

suraTi N 2.14 lipoproteinis agebuleba [1] 
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lipoproteinebis struqtura. 

arsebobs lipoproteinebis 5 ZiriTadi jgufi:                     

maRali simkvrivis lipoproteinebi HDL  (high  density  lipopreoteins) saSualo 

simkvrivis lipoproteinebi IDL  (intermediate    density  lipopreoteins)  dabali 

simkvrivis lipoproteinebi LDL    (low  density  lipopreoteins)Zalian dabali 

simkvrivis lipoproteinebi VLDL  (very  low  density  lipopreoteins)                     

qilomikronebi                                                      

lipoproteinibis simkvrive, zoma, cilovani komponentis Semcveloba, 

ZiriTadi da sxva Semadgeneli apolipoproteunebi mocemulia cxrilSi:        

 simkvrive 

gm/ml 

zoma 

(nm) 

cila% ZiriTadi  

apolipo-

proteini 

sxva apo-

lipopro-

teini 

qilomik-ronebi <0.95 100-1000 1-2 B48 AI, C 

VLDL <1.006 40-50 10 B100 AI, C 

IDL 1.006‐1.019 25-30 18 B100, E  

LDL 1.019‐1.063 20-25 25 B100  

HDL 1.063‐1.210 6-10 40-55 B100, (a) AIV 

lipoproteini-a  1.051‐1.082 25 30-50 B100  

 

cxrili N 2.2 

 suraTi N 2.15 Pplazmuri 

lipoproteinebis SedarebiTi zomebi simkvriveebis mixedviT. [1] 
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TiToeuli saxis lipoproteinebi Seicavs fosfolipidebsa da erT an 

ramodenime saxis cilas, romelTac apolipoproteinebi ewodebaT.  

arsebobs 10 ZiriTadi apolipoproteini, romelTa daxasiaTeba da 

lipoproteinebis mixedviT ganawileba mocemulia cxrilSi  

apolipo- molekuluri  koncentracia lipoproteinis ganawileba 

proteini masa Mr 
plazmaSi 

mg/dl         

Apo A‐ I             28 000  90-160  HDL   

Apo a_II   17000  25-45  HDL   

Apo A‐IV  45000  10-20 HDL   

ApoB‐48   241000  0-100 qilomikronebi, HDL   

ApoB100  512000  50-150  VLDL,IDL, LDL     

Apo C‐I    6330   5-6  qilomikronebi 

Apo C_II  8840   3-5  qilomikronebi, VLDL  

Apo C III  8770   10-14  qilomikronebi, VLDL 

Apo D    33000   4-7 HDL      

ApoE     34000   2-8  qilomikronebi, IDL 

 

apolipoproteinebs 4 ZiriTadi funqcia gaaCniaT: :1.  monawileoba 

lipoproteinebis formirebaSi (apo  BB100  da  B48);  2.  monawileoba 

lipoproteinebis struqturul integraciaSi  (apo  B,  apo  E,  apo  AI,  apo  AII);  3. 

warmoadgenen fermentebis aqtivatorebs/an inhibitorebs (apo AI, CI, CII, CIII);   4. 

lipiduri komponentebis specifikur receptorebTan dakavSireba xdeba. (apo 

AI,  B100B ,  E)   zogierTi apolipoproteinebis funqcia jer kidev bolomde ar 

aris garkveuli (AIV, AV, D,  J). 
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apolipoprotein-(a)‐Sedgeba LDL –msgavsi nawilakisa da specifikuri 

apolipoproteini (a) –sagan-A[apo(a)], romelic LDL –msgavsi nawilakis apo- B –

sTan dakavSirebulia kovalenturi bmiT. Apo(a)  –s eqspresia xdeba 

hepatocitebSi da misi dakavSirebac LDL  nawilakebTan hepatocitebSi xdeba. 

apolipoprotein-(a)‐s funqcia jer kidev ucnobia. masSi Semavali Apo(a)  

plazminogenTan da tPA-qsovilovan plazminogenis aqtivatorTan 

struqturuli msgavsebis gamo mas koagulaciuri funqcia gaaCnia. garda 

amisa Aapolipoprotein-(a)  monawileobs angiogenezSi, qsovilovani 

dazaianebis da granulaciis procesSi. Aapolipoproteini-(a)‐  akumulirdeba 

sisxlZarRvis kedelze da Trgunavs (konkurentulad) plazminogenis 

dakavSirebas ukredis zedapirTan, rasac mohyveba plazminis sinTezis da 

Sesabamisad fibrinolizis daTrgunva. 

2.3.5 lipidebis metabolizmi 

normaluri kvebis dros adamiani yoveldRiurad iRebs daaxloebiT 2000 

kilokaloria, romelTa daaxloebiT 30% warmodgenilia cximebiT. 

yoveldRiurad adamiani iRebs daaxloebiT 66 g trigliceridebsa da 250 mg 

qolesterols. Ppankreatuli lipazas zemoqmedebiT trigliceridebi 

hidrolizdeba mono- da digliceridebad da Tavisufal cximovan mJavebad. 

naRvlis mzavebiT xdeba maTi emulsifikacia da intestinuri micelebis 

warmoqmna, romelic Seicavs Sedis fosfolipidebs, naRvlis mJavebs, mono- 

da digliceridebs, Tavisufal cximovan mJaveb da glicerols da 

SemadgenlobiT hgavs lipoproteinebs. Nnawlavebis mier  micelebis Sewovis 

procesi rTulia da bolomde ar aris Seswavlili.. cnobilia, rom 

micelebis Sewovis procesSi monawileobs nieman-pikis C1  msgavsi proteini, 

rac iTrguneba ezitimibis miRebiT.  Sewovili  Tavisufali cximovani 

mJavebidan miiReba trigliceridebi, romlebic enterocitebSi erTiandebian 

da warmoqmnian qilomikronebs, romliTac xvdebian portalur 

cirkulaciaSi. Qqilomikronebi Seicaven apo  B48, apo  B100    - amino-terminalur 

komponents. nawlavebSi xdeba genis modificireba mrnm-s transkrifciis 
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dros, raSic monawileobs warmomqmneli fermenti  ‐ApoBec, romlis eqspreisa 

mxolod enterocitSi xdeba. 

qilomikronebi uzrunvelhyofen lipidebis gadatanas  organizmSi. cximiT 

mdidari sakvebis miRebidan 1 sT-Si qilomikronebis plazmuri koncentracia  

izrdeba da qilomikronebis didi zomis gamo (0.08- 0.6mkm) plazma xdeba 

turbiduli da zogjer yviTelic ki. radganac qilomikronebis naxevrad 

daSlis periodi erTi saaTia, ramdenime saaTSi plazma kvlav gamWvirvale 

xdeba. 

qilomikronebis daSla xdeba adipozur qsovilisa da RviZlis kapilarebSi 

sisxlis nakadis gavlisas. rogorc adipozuri qsovilis, ise RviZlis 

qsovili Seicavs specifikur hormons- lipoprotein-lipazas- (LPL), romelic 

dakavSirebuli heparinis sulfatTan da aqtiuria mxolod kapilarul 

endoTeliumSi. LPL –is aqtivacias axdens apo CII, xolo mis inhibitors apo CIII   

warmoadgens. lipoprotein-lipaza axdens qilomikronebis trigliceridebis 

daSlas cximovan mJavebad.da glicerolad. membranaSi advilad gamavali 

cximovani mJavebi difundirdebian adipozur qsovilsa da RviZlSi, sadac 

kvlav warmoqmnian trigliceridebs, moixmarebian ujredebis mier beta-

oqsidaciuri daJangvis gziT an Sedian  fosfolipidebis SemadgenlobaSi 

membranis asagebad.  

lipoproteinlipaza axdens aseve fosfolipidebis hidrolizs, ris Sedegd 

miRebuli cximovani mJavebi analogiurad difundirdebian membranebSi, 

warmoqmnian trigliceridebs da inaxebian adipozur qsovilsa da RviZlSi. 

qilomikronebis umetesi nawilis eliminacia zemoT aRniSnuli meqanizmiT 

xorcieldeba, maTi narCenebis eliminirebas ki ZiriTadad RviZli axdens.  

Mmakrofagebsa da mraval sxva ujreds gaaCnia  specifiuri  receptorebi, 

romlebic cnoben qilomikronul narCenebs da STanTqaven maT. 

Qqilomikronuli narCenebis Apo‐E‐s cnobs  garkveuli receptorebi.   

Llipidebis maragis cirkulaciaSi gadasvla xdeba trigliceridebis 

hidrolizis Sedegad cximovani mJavebisa da  glicerolis warmoqmniT. 
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Tavisufali cximovani mJavebis nawili ukavSirdeba sprcialur gadamtan 

cilebs da transportirdeba RviZlSi, sadac gardaiqmneba trigliceridebad 

da monawileobs VLDL –is warmoqmnaSi. 

VLDL  ZiriTadi Semadgeneli nawili  trigliceridebia. maTi zoma 

qilomikronis zomaze naklebia. VLDL Seicavs  apo  B100‐  -s, romelic LDL 

receptorebis domens warmoadgens  (  apo B/E receptori).   VLDL  qilomikronebis 

analogiurad hidrolizdeba LPL mier. 

trigliceridebis  hidrolizis dros xdeba  fosfolipidebis, Tavisufali 

qolesterolisa da apolipoproteinebis apo  Cs da  apo  E gamonTavisuflebas 

zedapirze da maTi gadatanas sxva mocirkulire lipoproteinebze, 

ZiriTadad  HDL‐ze, sisxlis mimoqcevaSi HDL,  LDL  da VLDL‐s Soris 

qolesterolis eTerebisa da trigliceridebis mimocvla xdeba 

qolesterolis eTerebSi transferuli cilis CEPT  meSveobiT.    CEPT 

lipoproteinlipaza  HDL‐Tan da misi eqspresia regulirdeba xorcieldeba 

alimenturi hiperqolesterolemiiT.  

ILDL warmoiqmneba VLDL –dan trigliceridebis didi nawilis mocilebiT 

hidrolizis gziT , amitom Seicavs meti raodenobiT qolesterolsa da 

fosfolipidebs. Hradganac hepatocitebis menbranebize arsebuli 

receptorebi mgrZnobiareba ILDLis apolipoprotein B100‐is mimarT, RviZlis 

mier xdeba ILDLis didi nawilis, daaxloebiT 50 %-is mitaceba 

cirkulaciidan. 

LDLHwarmoiqmneba D  ILDL darCenili 50 %-dan Ltrigliceridebis mocilebiT, 

Seicavs maRali koncentraciT qolesterolsa da saSualod maRali 

komcentraciiT fosfolipidebs. normaSi LDLHSeicavs 4-8 % trigliceridebs, 

Tumca plazmaSi trigliceridebis matebisas maTi Semcveloba LDL  –Si 

izrdeba. LDL  –is zoma misi birTvis Semadgenlobis mixedviT varirebs. LDL  

adamiansa da umaRles ZuZumwovrebSi qolesterolis ZiriTad gadamtans 

warmoadgens. (mRrRnelebsa da kurdRlebSi qolesterolis ZiriTad 

gadamtans VLDL  da  HDL  warmoadgenen). Uujredebi LDL  –is dakavSireba   LDL  –
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receptorebis saSualebiT (LDL‐R)  xorcieldeba.  LDL  –receptorebi 

lokalizebulia ujredis membranaze, romelic Seicavs didi raodenobiT 

klatrins. LDL –is receptorTan mierTebis Semdeg klatrini polomerizdeba 

da warmoiqmneba endosonma, romelic Seicavs receptorTan dakavSirebul 

LDL  –s, membranis nawilsa da klatrins. ujredSi SeRwevis Semdeg 

Eendosomebi erwymian lizosomebs, romlis katalizuri fermentebis 

saSualebiT (qolesterol-eTer-hidrolaza, katefsinebi) xdeba Tavisufali 

qolesterolisa da degradirebuli apo B –s gamoyofa. LDL –is receptori ki 

gamocalkevdeba ligandisagan da lokalizdeba plazmur membranaze.  

LDL receptoris sinTezi SREBP‐  iT regulirdeba, imave ciliT, romelic 

monawileobs qolesterolis sinTezSi. ujredSi qolesterolis Warbi 

Semcvelobisas LDL receptorebis sinTezi mcirdeba, xolo qolesterolis 

dabali Semcvelobis dros ki izrdeba. 

LDL receptorebi aregulireben qolesterolis Sesvlas ujredSi. zogierTi 

receptori ukavSirdeba VLDL–s da ara LDL–s. LDL receptorTan dakavSirebuli 

peptidi, romelic aregulirebs qilomikronuli narCenebTan da VLDL-Tan 

dakavSirebas, ZiriTadad Seicnobs apo- E‐s  LDL receptorTan dakavSirebuli 

peptidi urTierTqmedebs lipoprotein-lipazasTan. [134] 

arsebobs aseve VLDL  ‐specifikuri receptori [135] hepatocitebsa da apo- 

Semcveli receptorebs Soris urTierTqmedebis meqanizmi Zalian rTulia da 

moicavs proteoglikanebsa da lipolizur fermentebs. [136‐138]  

makrofagebi axdenen specifikuri receptorebis eqspresias, romlebic 

ukavSirdebia modifcirebul- ZiriTadad oqsidirebul lipoproteinebs. Ees 

skavenjeri receptorebi aregulireben oqsidirebuli LDL –is Sesvlas 

makrofagebSi. 

LDL receptorebisagan gansxvavebiT, romelic axdens qolesterolis ujredSi 

Sesvlis regulacias, skavenjeri receptorebis supresia ar xdeba 

ujreduli qolesterolis maRali koncentraciiT, rac uzrunvelhyofs 

qafiani ujredebis, Semdeg ki cximovani laqebis warmoqmnas. 
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endoTeliumze arsebobs Lox‐1 receptorebi, romlebic uerTdebian aseve 

oqsidirebul LDL –s. [139] HDL‐s ukavSirdeba ZiriTadad 2 saxis receptori:  

1. CLA‐1 receptori, romelic mRrRnelebis B klasis skavenjer 

receptoris (SR‐B1)  analogia.   [140]  2. atf-dakavSirebuli kaseturi 

transporteri A1 (ABCA1). [141]  

CLA‐1  HDL-is garda aseve ukavSirdeba  LDL –s da VLDL –s, magram maTTan 

naklebi afiniteti gaaCnia. igi axdens steroidogenuli qsovilidan, 

hepatocitebidan  da endoTeliumidan  seleqtiurad HDL-Tan mierTebas.  

ABCA1  aregulirebs ujreduli fosfolipidebis da savaraudod 

qolesterolis refluqss da ZiriTad rols asrulebs HDL-is biogenezSi. 

2.3.6. HDL da qolesterolis Sebrunebuli tansporti 

qolesterolis gadatana periferiuli ujredebidan, rogoricaa 

makrofagebi, HDL  –qolesterolze, mniSvnelovan gavlenas ar axdens mis 

masaze, magram am process didi mniSvneloba aqvs aTeromis 

ukuganviTarebisaTvis. 

HDL‐is metabolizmi rTulia da bolomde ar aris garkveuli. Mmis aseT 

sirTules ganapirobebs is, rom HDL  Tavis Semadgenel komponentebs 

sxvadasxva wyarodan iRebs. HDL‐is 80% RviZlSi, 20 % ki nawlavebSi 

sinTezdeba. [142,143] igi  Seicavs Apo‐E  da  Apo  C‐II, romlebic 

lipoproteinlipazas aqtivatorebs warmoadgenen.   

 HDL  –is ZiriTadi apoproteinia apo AI. lipidebiT Raribi apo AI ukavSirdeba 

lipoproteinebis daSliT warmoqmnli an ujredul “SiSvel” 

fosfolipidebs. lipidebiT Raribi Apo  AI    axdens  ABCA1‐fosforilirebas, 

camf-is monawileobiT, rasac mohyveba qolesterolisa da fosfolipidebis 

gadatana masze da HDL‐is winamorbedis warmoqmna. 

HDL aregulirebs sisxlSi sxvadasxva lipoproteinebs Soris 

apoproteinebisa da lipidebis mimocvlas. HDL nawilakebi gadascems Apo‐E da 

Apo  C‐II‐s qilomikronebsa da VLDL‐s. mas Semdeg , rac moxdeba 
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qilomikronebisa da VLDL‐  Si arsebuli trigliceridebis gaZlierebuli 

hidrolizi da es lipidebi Sesabamisad gardaiqmneba LDL‐  ad da 

qilomokronebis narCenebad,  Apo‐E da Apo C‐II daubrundeba HDL‐s.  

makrofagebidan qolesterolis refluqsi xdeba apo  AI‐sa da apoE-ze, HDL  –

qolesterolis winamorbedebze ABCA1  transporteris saSualebiT da 

sferul HDL qolesterolze ABCG1 (atf-dakavSirebuli kaseturi G qveojaxis I 

genis mier kodirebuli transporteri) transporteris saSualebiT.    LCAT‐

lecitin-qolesterol-aciltransferaza- aqtivdeba apo  AI  mier da axdens 

qolesterolis eTerifikacias. qolesterolis eTerebi Tavisi 

hidrofoburobis gamo gadainacvleben HDL‐is siRrmeSi da HDL iRebs sferul 

konfiguracias da miiReba HDL3.  qolesterolis Semdgomi eTerifikaciis 

Sedegad HDL‐is zoma izrdeba da miiReba ufro gamZle HDL22.  qolesteril-

eTeris transferuli proteinis (CETP) daxmarebiT, HDL‐idan xdeba 

qolesterolis gadatana trigliceridebiT mdidar lipopriteinze da 

trigliceridis gadatana trigliceridebiT mdidari lipopriteinidan HDL‐

ze.  CETP‐ is inhibireba zrdis HDL‐is koncentracias sisxlSi da amdenad 

Terapiul samiznes warmoadgens. fosfolipidebis gadamtani paroteini  

(PLTP)  aregulirebs fosfolipidebis mimocvlas trigliceridebiT mdidar 

lipopriteinebsa da HDL‐s Soris. trigliceridebiT gamdidrebul HDL 

aRiniSneba rogorc  HDL2b.  hidrolizis RviZlis lipazas mier HDL2b‐is 

trigliceridebis da endoTeluri lipazas mier fosfolipidebis 

hidrolizis Sedegad miiReba kvlav HDL3.   

HDL  aseve monawileobs  ujredebidan Warbi qolesterinis mocilebasa da 

RviZlisken transportSi, rom moxdes misi gamoyofa qolesterolisa da 

naRvlis marilebis saxiT. Aamas “qolesterolis ASebrunebuli transporti” 

ewodeba. Llipoproteinebsa da plazmur ujredebs Soris swrafad  

mimoicvleba Tavisufali araeTerificirebuli qolesteroli. e.w. 

“moumwifebeli HDL –is“ misaRebad plazmuri membranebidan lipidebiT 

Raribi HDL –isken  Tavisufali qolesterolis gadatana xdeba atf 

damakavSirebeli kaseturi transporteris saSualebiT ABCA‐1  (ATP  binding 
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cassette  transporter). membranebidan moumwifebeli HDL–ze Tavisufal 

qolesterolTan erTad ABCA‐1 –s mier  gadaitaneaba fosfolipidebic HDL3‐

is warmosaqmnelad. HDL3‐ze eTerificirebuli qolesterolis damatebisas 

warmoiqmneba HDL2.   qolesterolis eTerificireba xdeba ferment lecitin-

qolesteroli-aciltransferazas –LCAT‐  meSveobiT. Mmisi warmoqmna xdeba 

warmoiqmneba RviZlSi da aqtiurdeba HDL –is  Apo‐A‐1  komponentiT. miRebuli 

qolesteroleTerebi gadaitaneba LDL  da VLDL‐ze HDL –Tan dakavSirebuli 

CEPT-is meSveobiT da sabolood moixmareba RviZlis mier. HDL –is daSla 

xdeba RviZlSi, sadac masSi arsebuli minimaluri trigliceridebis 

hidrolizs iwvevs ujredis zedapiris RviZlis lipaza. 

qilomikronebis narCenebis meqanizmi igive meqanizmiT mimdinareobs. Ggarda 

amisa, makrofagebi, romelTac aqvT specifikuri receptorebi, aseve 

STanTqaven maT.  
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2.4. miokardiumis infarqti [144] 

miokardiumis infarqti sikvdilobisa da invalidobis ZiriTadi mizezia 

mTels msoflioSi. koronaruli  aTerosklerozi qronikuli procesia 

stabiluri da arastabiluri periodebiT. miokardiumis infarqti 

aTerosklerozis arastabilur periodSi viTardeba da SesaZlebelia 

SeumCnevlad ganviTardes an katastrofiT dasruldes. miokardiumis 

infarqti SesaZlebelia koronaruli  aTerosklerozis pirveli an/da 

erTaderTi gamovlineba iyos an qronikulad mimdinare iSeiuri daavadebis 

fonze ganviTardes.  

 miokardiumis infarqti niSnavs iSemiiT gamowveuli miokardiumis nekrozs, 

ris mizezs warmoadgens disbalansi Jangbadis moTxovnilebasa da miwodebas 

Soris. miokardiumis infarqti gaxangrZlivebuli iSemiis Sedegad 

viTardeba. miokardiumis infarqtis paTomorfologiuri cvlilebebis 

ganviTarebas ramdenime saaTi sWirdeba. Mmiokardiocitebis kvdoma ramdenime 

saaTi (minimum 2-4 saaTi) grZeldeba da xangrZlivoba damokidebulia 

sxvadasxva faqtorze: 

1. iSemiuri zonis kolateralur cirkulaciaze. 

2. koronaris gardamavali okluziis xangrZlivobaze 

3. miokardiocitebis mgrZnobelobaze iSemiis mimarT. 

4. infarqtamde arsebul mdgomareobaze, 

5. Jangbadisa da sakvebi nivTierebis mimarT miokardiumis individualur 

moTxovnilebaze. 

 

 

Mmiokardiumis infarqtis definicia  

miokardiumis mwvave infarqtis diagnostikuri kriteriumebi 

Mtermini miokardiumis mwvave infarqti gulisxmobs miokardiumis iSemiiT 

gamowveul miokardiumis nekrozs, rasac Tan axlavs klinikuri 

gamovlinebebi. 

miokardiumis mwvave infarqtis diagnozis dasasmelad sakmarisia 

CamoTvlilidan erTi an meti kriteriumis arseboba: 
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1. kardiuli fermentebis donis mateba an/da kleba zeda normul 

zRvarze 99%-iT an metad CamoTvlilTagan erT-erTis an metis 

Tanaarsebobisas 

---  iSemiis simptomatika 

--- axlad ganviTarebuli iSemiis ekg niSnebi: ST  segmentisa da T  kbilis 

cvlilebebi an hisis konis marcxena fexis sruli blokada- LBBB 

--- ekg-ze paTologiuri q kbilis ganviTareba. 

--- axlad ganviTarebuli funqciuri miokardiumis kleba an /da axali 

kumSvadobis darRveva. 

miokardiumis infarqtis damaxasiaTebeli ST  segmentisa da T  kbilis 

cvlilebebi  

miokardiumis mwvave infarqtisaTvis  damaxasiaTebeli    ST  segmentisa da T 

kbilis cvlilebebi E hisis konis marcxena fexis sruli blokadis- LBBB an 

marcxena parkuWis hipertrofiis ararsebobisas  

ST segmentis elevacia 

ST  segmentis axlad ganviTarebuli  elevacia 2 an met kontagiozur 

ganxraSi j  wertilidan  >=0.2 mv mamakacebisa  da >=0.15 mv  qalTa 

populaciaSi- V2‐V3 ganxrebSi da >=0.1 mv sxva ganxrebSi. 

 

ST segmentis depresia da T kbilis cvlilebebi 

ST segmentis axlad ganviTarebuli  horizontaluri an daRmavali depresia j 

wertilidan  >=0.05mv 2 an met kontagiozur ganxraSi an/da T kbilis axlad 

ganviTarebuli  inversia >=0.1 mv   2 an met kontagiozur ganxraSi dadebiTi  

r (R) kbilis an R/S> 1 arsebobisas. 

 

2. uecari kardiuli sikvdili, parkuWebis fibrilacia da asistolia, 

rasac xSirad axlavs Tan iSemiis simptomatika, gadarCenis SemTxvevaSi ekg-

ze aRiniSneba axlad ganviTarebuli ST  segmentis elevacia an hisis konis 

marcxena fexis sruli blokada- LBBB,  koronaruli angiografiiT an da 

autofsiiT axlad formirebuli Trombis AaRmoCena, Tu letaloba 
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dadasturda markerebis analizisTvis sisxlis nimuSis aRebamde an im 

periodSi roca jer ar iqneba kardiuli markerebi momatebuli. 

 

3. koronaruli angioplastikis dros pacientebSi kardiuli fermentebis 

normaluri doniT fermentebis mateba zeda zRvarTan SedarebiT 99%-T an 

metjer, magram ara 3X99% fasdeba rogor periproceduruli miokardiumis 

nekrozi. kardiuli fermentebis mateba zeda zRvarTan SedarebiT 3X99%-iT 

da metad fasdeba, rogorc PCI‐T gamowveuli miokardiumis infarqti. calke 

jgufad aris gamoyofili stentis TromboziT ganpirobebuli miokardiumis 

infarqti. 

 

4. Suntirebisas pacientebSi kardiuli fermentebis normaluri doniT 

fermentebis mateba zeda zRvarTan SedarebiT 99%-T an metjer, magram ara  

5 X99% fasdeba rogorc periproceduruli miokardiumis nekrozi. 

kardiuli fermentebis zeda zRvarTan SedarebiT 5X99%-iT da metiT mateba 

Tu fermentebis matebis garda aRiniSneba CamoTvlilTagan erT-erTi mainc: 

axlad ganviTarebuli paTologiuri q kbili an hisis konis marcxena fexis 

sruli blokada- LBBB,  angiografiulad dadasturebuli axlad 

ganviTarebuli Trombozi Cveulebriv koronarsa Tu SuntSi, axlad 

ganviTarebuli funqciuri miokardiumis kleba an /da axali kumSvadobis 

darRveva, fasdeba, rogorc SuntirebiT gamowveuli miokardiumis infarqti. 

 

5. miokardiumis mwvave infarqtis paTomorfologiuri dadastureba. 

 

Ggadatanili miokardiumis infarqtis diagnostikuri kriteriumebi 

Ggadatanili miokardiumis infarqtis dasadgenad sakmarisia mocemuli 

kriteriumebidan erTi an meti kriteriumis arseboba. 

1. paTologiuri q kbilis ganviTareba simptomebis TanaarsebobiT an mis 

gareSe anamnezSi. 

2. araiSemiuri miziezis ararsebobisas gamokvlevis instrumentuli 

meTodebiT dadasturebuli funqciuri miokardiumis kleba an /da 

kumSvadobis darRveva. 
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3. paTomorfologiuri gamokvleviT dadasturebuli Sexorcebuli 

(fibrozirebuli) an/da Sexorcebadi miokardiumis infarqti. 

 

Ggadatanili miokardiumis infarqtisaTvis  damaxasiaTebeli    ST  segmentisa 

da T kbilis cvlilebebi: 

Q kbili > =0.02 wm V2‐V3 ganxrebSi an QS kompleqsi V2 an V3 ganxraSi. 

Q kbili >= 0.03 wm da >=0.1 mv an QS kompleqsi I, II, aVL, aVF, V2‐V6 ganxrebSi. 

kontagiozur jgufebis 2 an met ganxraSi (I, aVL,  V6;  V4‐V6;  II,  III,  aVF). (igive 

kriteriumebi gamoiyeneba V7‐V9 da kabreras frontaluri ganxrebisaTvis). 

R kbili  >= 0.04 wm V1-V2  ganxrebSi da R/S>  1  dadebiTi konkordantuli  T 

kbilis arsebobisas (gamtareblobis defeqtis ararsebobis SemTxvevaSi). 

 

miokardiumis infarqtis paTomorfologiuri klasifikacia 

miokardiumis infarqtis paTomorfologiuri klasifikacia xdeba 

nekrozuli ubnis zomis mixedviT, lokalizaciis mixedviT da infarqtuli 

ubnis qronologiurad ganviTarebuli  paTomorfologiiuri cvlilebebis 

mixedviT 

miokardiumis infarqtis paTomorfologiuri klasifikacia nekrozuli 

ubnis zomis mixedviT 

1. mikroskopuli miokardiumis infarqti (fokaluri infarqti) 

2. mcire zomis miokardiumis infarqti (marcxena parkuWis 

danekrozebuli ubani < 10%) 

3. saSualo zomis miokardiumis infarqti (marcxena parkuWis 

danekrozebuli ubani > 10% <30 %) 

4. didi zomis (marcxena parkuWis danekrozebuli ubani >30%) 

miokardiumis infarqtis paTomorfologiuri klasifikacia ganviTarebis 

drois mixedviT 

1. axlad dawyebuli miokardiumis infarqti- 6 sT-mde 

2. mwvave miokardiumis infarqti- 6 sT-dan 6-7 dRemde 

3. dasrulebadi miokardiumis infarqti – 7-28 dRe 

4. dasrulebuli (gadatanili) miokardiumis infarqti > 29 dRe. 
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Mmiokardiumis infarqtis klinikuri klasifikacia 

Aarsebobs 5 tipis miokardiumis infarqti. 

I tipis miokardiumis infarqti-  pirveladad, aTerosklerozuli folaqis 

mTlianibis darRveviT- rupturiT, zedapiruli eroziiT, gabzarviT an 

aSrevebiT gamowveuli miokardiumis spontanuri infarqti.  

II tipis miokardiumis infarqti- iSemiis Sedegad meoradad ganviTarebuli 

miokardiumis infarqti gamowveuli Semdegi sxvadasxva meoradi mizeziT, 

rogoricaa koronarospazmi, koronaruli embolia, anemia, ariTmia, 

hipertenzia an hipotenzia. 

III tipis miokardiumis infarqti- uecari kardiuli sikvdili, parkuWebis 

fibrilacia da asistolia, rasac xSirad axlavs Tan iSemiis simptomatika, 

gadarCenis SemTxvevaSi ekg-ze aRiniSneba axlad ganviTarebuli ST segmentis 

elevacia an hisis konis marcxena fexis sruli blokada- LBBB, koronaruli 

angiografiiT an da autofsiiT axlad formirebuli Trombis AaRmoCena, Tu 

letaloba dadasturda markerebis analizisTvis sisxlis nimuSis aRebamde 

an im periodSi roca jer ar iqneba kardiuli markerebi momatebuli 

IV tipis miokardiumis infarqti-  

IVa‐  tipi--PCI‐T gamowveuli miokardiumis infarqti. 

IVb‐   tipi- koronarografiulacd an autofsiiT demonstrirebuli stentis 

TromboziT gamowveuli miokardiumis infarqti. 

V tipis miokardiumis infarqti- SuntirebiT gamowveuli miokardiumis 

infarqti. 

 

 SesaZlebelia miokardiumis infarqtis calkeuli SemTxveva ver miesadagos 

winamdebare klasifikaciiT gansazRvrul mxolod erT tips. 

gasaTvaliswinebelia, rom miokardiumis infarqti ar gulisxmobs 

miokardiumis mieqanikuri dazianebiT mag. Suntirebisas an 

kardioqirurgiuli manipulaciis dros miokardiumis mTlianobis 

darRveviT, Tirkmlis an/da gulis ukmarisobiT, eleqtrokardioversiiT, 

eleqtrofiziologiuri ablaciiT, sefsisiT, miokarditiT, infiltraciuli 

daavadebebiT gamowveul nekrozs. 
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2.5 preparatebi, romlebic axdenen endoTeliumis funqciuri 

mdgomareobis gaumjobesebas.  

ramdenadac endoTeliumis disfunqcia aTerosklerozis ZiriTad substrats 

warmoadgens, bolo periodSi gansakuTrebiT didi yuradReba eTmoba 

preparatebis moqmedebis Seswavlas endoTeliumze. endoTelium-

damokidebul koronaruli vazodilataciis darRveva, romelic gvxvdeba 

aTerosklerozis dros, koronaruli arteriebis daavadebis mniSvnelovan 

prognozul faqtors warmoadgens. [145] 

 Aazotis monoqsidis fiziologiisa da aTerosklerozis procesSi 

monawileobis  garkvevis Semdeg didi roli daeTmo masze moqmedi 

preparatebis Seswavlas. Aazotis monoqsidze moqmedi preparatebi an misi 

potenciuri donorebia an aZliereben mis sinTezs.  Aazotis monoqsidis 

donorebis tipiuri warmomadgenlebia nitratebi. Bbolo periodSi Seiqmna 

e.w. hibriduli nitratebi (nikorqandili), romelic amavdroulad aaqtivebs 

kaliumis arxebs. NO‐s pirdapiri donorebia airovani azotis monoqsidi, 

diazeniumdiolatebi, sidnoniminebi da nitrosotiolebi. savaraudod es 

preparatebi gamoyenebas hpovebs aTerosklerozis samkurnalod. iqmneba 

hibriduli naerTebi, romelTac eqnebaT NO‐s pirdapiri donoruli da 

anTebis sawinaaRmdego moqmedeba. 

Aazotis monoqsidis warmoqmnas da misi moxmarebis SesaZleblobis gazrdas  

sxvadasxva meqanizmiT aZliereben sxvadasxva jgufis preparatebi: age 

inhibitorebi, kalciumis antagonistebi, vazodilatatoruli beta 

blokerebi, statinebi, Tiaziduri tipis zogierTi diuretiki (indapamidi), 

aldosteronis antagonistebi, sxvadasxva antioqsidantebi.  

farmakologiuri preparatebis saSualebiT  NO‐s gamoyenebis gazrda 

SesaZlebelia moxdes ramdenime ZiriTadi gziT:  

1. L‐argininis-  NO‐s sinTezis substaratis an misi kofaqtoris- 

tetrahidrobiofterinis (BH4) koncentraciis gazrdiT. 

2. NO‐s sinTezis gaZlierebiT receptoruli meqanizmiT. 



3. superoqsiduri Tavisufali radikalebis mocilebiT, romlebic 

iwveven azotis monoqsidis daSlas. [146] 

 

mokled ganvixiloT zogierTi jgufis preparatis moqmedeba endoTeliumze.  

 

2.5.1. nebivololi 

nebivololi mesame Taobis seleqtiuri beta-blokeria gamoxatuli 

vazodilataciuri aqtivobiT. nebivololis hidroqloridi 2 

enanTiomerisagan Sedgeba: 

d-nebivololi (SRRR‐nebivololi) da l-nebivololi (RSSS‐nebivololi). A 

am ori enanTiomeris kombinacias (1:1) dl-nebivololi ewodeba.   

 

suraTi N 2.16 nebivolols qimiuri struqtura 

 

d‐ da l‐ enanTomerebs gansxvavebuli farmakologiuri moqmedeba gaaCniaT.  d-

nebivololi Zlier seleqtiur beta adrenergul antagonists warmoadgens, 

l-nebivololi ki axdens vazodilatacias endoTeluri-damokidebuli 

relaqsaciur faqtorze moqmedebis, kerZod ki Larginin/- NO‐s gziT. 

Qqimiurad nebivololi (RSSS+SRRR)  –  [iminobis(meTilen)]  di-[6-ftor-3,4- 2H‐1-

benzopiran-2-meTanol] hidroqlorids warmoadgens. [147]  

Nnebivololi lipofiluri preparatia. misi ionizaciis konstanta  pKa=8.2  

da ganawilebis  koeficienti oqtanol/wyali=1.4 [148] Nnebivololi 
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struqturulad gansxvavdeba sxva standartuli beta-receptorebis 

mablokirebeli saSualebebisagan, romlebic  modelirebulia naturalur 

beta-adrenergul agonistebze-adrenalinsa noradrenalinze. 

Nnebivololi maRalseleqtiuri beta1-adrenoblokatoria. misi 

kardioseleqtiuroba dadginda in vitro sxva beta-blokerebTan SedarebiT. [149, 

151] 

Ddabali koncentraciis dros nebivololi  beta-1 adrenergul 

receptorebTan 0.88 Ki  ZaliT da beta -2 receptorebTan urTierTqmedeba 

xdeba nebivololis 50-jer maRali koncentraciis dros beta-1 

receptorebTan SedarebiT. maRali beta-1 seleqtiuroba damaxasiaTebelia 

nebivololis d-enanTemerisTvis. L‐enanTomers aqvs Zalian mcire afiniteti 

da ara aqvs beta-1 adrenoseleqtiuroba beta-1 receptorebis mimarT. 

nebivololis marali beta-1 adrenoseleqtiuroba demonstrirda aseve 

beta1/beta2 receptorebTan SekavSirebis fardobis gansazRvriT, rac 

Seadgens 288 da bevrad aRemateba sxva maRalseleqtiuri beta-blokerebis 

maCveneblebs. 

Aadrenerguli antagonistebis  kardioseleqtiuroba moyvanilia cxrilSi: 

beta-blokeri Bbeta1/beta2 fardoba 

nebivololi 288 

bisoprololi 70 

metoprololi 25 

atenololi 15 

praqtololi >3.5 

bucindololi 3.5 

pindololi 1.9 

bunololi 0.17 

cxrili N2.3. beta-blokerebis kardioseleqtiuroba 

 

kardioseleqtiuroba (beta-1 seleqtiuroba) es aris fardoba preparatis 

inhibitorul efeqtebs Soris beta-1 da beta-2 adrenoreceptorebze. Bbeta-1 

adrenoreceptorebis lokalizaciis adgilad miRebulia zRvis goWis 

marjveba winaguli, beta-2-is lokalizaciis adgilad ki zRvis goWis 
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traqea. [152] nebivolols ar gaaCnia membranostabilizatoruli moqmedeba 

TviT maRali dozis SemTxvevaSic ki. beta-mablokirebeli dozis SemTxvevaSi 

nebivolols ar aqvs alfa-adrenomablokirebeli da Sinagani 

simpatomimetiuri aqtivoba. [153]  

 

nebivolols gaaCnia mkveTrad gamoxatuli antioqsidanturi moqmedeba.  

nebivololi savaraudod aZlierebs azotis monoqsidis mier hidroqsid 

ionebis degradacias. Nnebivololis antioqsidanturi moqmedeba savaraudod 

dakavSirebulia mis stereospecifiurobis arqonasTan.  [154‐161]  

nebivololi superoqsiduri Jangbadis gauvnebelyofas axdens Semdegi 

gzebiT: 1. endoTeluri NADPH oqsidazas daTrgunva, romelic eukariocitebSi 

anionebis formirebis procesis ZiriTad ferments warmoadgens. 2. 

peroqsidur anionbTan pirdapiri moqmedeba. [162‐164] 

 

nebivololi iwvevs NO  ‐damokidebul vazodilatacias  NO  –s argininuli 

gzis aqtivaciiT. 

 

NO –s argininuli gziT warmoqmnis SesaZlo meqanizmebi  

1.atf-simpatikuri nervebis mier sinTezirebuli koneirotransmiteri 

moqmedebs sisxlZarRvebis gluvkunTovan Sreze arsebul 

P2XpurinoreceptorebTan da iwvevs vazokonstriqcias. meqanikuri 

gamRizianeblis an hipoqsiis sapasuxod warmoqmnili atf moqmedebs iwvevs 

gluvkunTovan Sreze arsebul P2X purinoreceptorebTan SeuRlebul 

endoTelur G proteinebTan da iwvevs NO sinTezis stimulacias. [165-167] 

2. serotoninergul receptorebze moqmedebis gziT. cnobilia, rom 

NO  ‐damokidebuli vazodilataciis blokireba virTagvebis Tirkmlis 

preparatsa da izolirebul aortaSi moxda  5HT1A‐  s mablokirebuli 

moqmedebis mqone -butoqsamiT saSualebiT [168] Tumca, marcxena daswvrivi 

koronaruli arteriis NO  ‐damokidebul vazodilataciaze  gavlenaAar 
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hqonda metisergids, romelic 5HT1A receptorebisa da 5HT serotoninerguli 

receptorebis araspecifiur blokators warmoadgens [168‐169] 

 3. Mmiuxedavad nebivololis maRali seleqtiurobisa, dadginda, rom in vivo 

metabolizirebuli  nebivololis mier  azotis monoqsidis sinTezis 

stimulacia Tagvebis aortaSi, gamowveulia nebivololis mier  beta-2-

adrenoreceptorebis stimulaciis gziT an Tavisufali kalciumis 

koncentraciis zrdiT endoTeliocitebSi. [170] amasTan, nebivololis aseTi 

efeqtis blokirebas axdens butoqsamini (seleqtiuri beta-2-

adrenoreceptorebis antagonisti) da ara NAN‐190  (seleqtiuri 5HT1A 

receptorebis antagonisti). 

4.Aaseve SesaZlebelia, rom NO –s argininuli gziT warmoqmnaSi monawileobs 

beta-3 da beta-4 adrenoreceptorebi. 

5. savaraudod,  nebivololis mier NO  –s warmoqmnis stimulacias da 

amavdroulad  endoTelinis sinTezis Semcireba ganpirobebulia 

nebivololis  antioqsidanturi efeqtiT. [171‐172]  

6.nebivololi zrdis fosfolipaza C‐s aqtivobas, rac Tavis mxriv zrdis 

ujredSida Tavisufali kalciumis koncentracias.  

nebivololis mier endoTeliumis funqciis da mxris arteriis dilataciis 

unaris gaumjobeseba rogorc pacientebSi kad-is risk-faqtorebiT, ise 

gamovlenili kad-is dros,  dadgenilia sxvadasxva kvleviT mixedviT. [173-

176] 

 

2.5.2. hidroqsimetil-gluteril-koenzim-A‐reduqtazas inhibitorebi- 

statinebi.   

simvastatini                                                    

statinebi aumjobeseben endoTeliumis funqcias sxvadaxva meqanizmiT. 

rogorc Zlieri antilipiduri preparatebi, statinebi amcireben saerTo,  

LDL, da VLDL qolesterolis Semcirebas da zrdian HDL qolesterolis 

dones.  statinebi ainhibireben HMG‐CoA  reduqtazas,  xels uSlian 

mevalonatis da Sesabamisad qolesterolis sinTezs. qolesterolis 

sinTezis Semcirebas saerTo qolesterinis SemcirebisaTvis udidesi 
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mniSvneloba aqvs, radganac rogorc cnobilia, qolesterinis umetesi 

nawili miiReba ara alimentaruli gziT, aramed warmoiqmneba RviZlSi. 

radganac qolesterinis sinTezi ZiriTadad RamiT mimdinareobs, 

rekomendirebulia xanmokle naxevraddaSlis periodis mqone statinebis 

saRamos an RamiT daniSvna. saerTo qolesterolis ufro intensiuri 

Semcireba dafiqsirda simvastatinis saRamos daniSvnisas, xangrZlivi 

moqmedebis  atorvastatinTan dakavSirebiT ki aseTi gansxvaveba ar 

gamovlenila. [177-179] 

hepatocitebSi qolesterolis donis daklebis sakompensaciod 

cirkulatoruli qolesterolis “gamosarecxad’’ specialuri fermentis 

membrana-dakavSirebuli sterolis regulatoruli proteinis daxmarebiT 

xdeba receptorebis afregulacia. gamravlebul receptorebs ukavSirdeba 

da xdeba qolesterolis gamoyofa naRvlis mJavebis saSualebiT. 180] 

amdenad, HMG‐CoA reduqtazas inhibireba iwvevs LDL‐is klirens plazmidan da 

RviZlSi  VLDL  da LDL‐is sinTezis Semcirebas. qolesterolis sinTezis 

garda, statinebi zrdian HDL‐is dones Semdegi meqanizmiT: sqvalinebis 

formirebis wina etapia fernizilpirofosfatis warmoqmna, romelic miiReba 

dimeTilalilpirofosfatis metabolizmiT  geranil-pirofosfatad da 

Semdeg fernizilpirofosfatad  prenil-transferazas monawileobiT.  es 

Sualeduri produqtebi- geranilgeranili da fernizili gamoiyenebian 

cilebis prenilaciisTvis, rac aucilebelia lipidebis 50 % -is 

kovalentur cilebTan (gtf SekavSirebuli cilebi  Rho  A,  Rac,  da  Ras ) 

misaerTeblad, rac saWiroa ujredSi Sesasvlelad. statinebi axdenen  Rho 

A‐s geranilgeranilaciisa da AI transkrifciis maregulirebeli faqtoris - 

PPARa‐peroqsimuli proliferaciul-aqtivaciuri alfa receptoris 

fosforilirebas. garda amisa, statinebi amcireben C‐reaqtiuli cilis 

dones,  astimulireben gluvi kunTebis apoftozis inducirebas, amcireben 

kolagenis Semcvelobas aTerosklerozul folaqebSi, aumjobeseben 

endoTeliumis funqcias da amcireben folaqebis anTebiT reaqcias. 

 

 

 



statinebis moqmedebis meqanizmi moyvanilia sqemaze: 

 

suraTi N 2.17 statinebis moqmedebis meqanizmi 

 

dislipidemiis koreqciis garda statinebi mniSvnelovan gavlenas axdenen 

endoTeliumis funqciaze, rac aseve dakavSirebulia maT mier 

hidroqsimeTil-gluteril-koenzim-A‐reduqtazas inhibirebasTan. statinebi 

aferxeben acetikoenzim A-dan mevalonatis warmoqmnas, romelic Tavis mxriv  

proetein kinaza Akt inhibirebis gziT amcirebs eNOS produqcias [181-186] 
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farnezil-pirofosfati da geranil-geranilis pirofosfatis prekursoria. 

es nivTierebebi ki monawileoben lipidebis modificirebaSi G proteinebad, 

rogoricaa rac, ras  , rho da   CDc42. Rho‐s mateba ki iwvevs endoTeluri azotis 

monoqsidisa da plazminogenis aqtivatoris Semcirebas, plazminogenis 

aqtivatoris inhibitorisa da endoTelimis eqspresiis gazrdas. [187-190] 

Sesabamisad statinebi fernizilisa da geranil-granilfosfatebis 

Semcirebis gziT ara amcireben oqsidaciur stress, aumjobeseben azotis 

monocitisa da qsovilovani plazminogenis aqtivatoris  produqcias, 

amcireben qsovilovani plazminogenis aqtivatoris  inhibitorisa da 

endoTelinis sinTezs, xels uSlian ujredebis degradacias. [191-194], 

ujredebis proliferacias da migracias.  [195-196]  

Ras donis mateba iwvevs ujredis zrdas, proliferaciasa da  degradacias. 

kvlevebiT dadasturebulia, rom fernizilze moqmedebis gziT statinebi 

pirdapir ainhibireben ujredebis progresias, zrdasa da dediferenciacias, 

[197-203], reendoTelizacias cirkulirebadi endoTeliocitebisa  migraciis, 

proliferaciisa da remodelirebis  da Zvlis tvinis endoTeliumis 

winamorbedi ujredebis warmoqmnisa da migraciis daTrgunvis gziT. 

statinebis miRebisas  mevalonatis warmoqmnis Semcireba Sesabamisad iwvevs 

eNOS produqciis, Zvlis tvinis endoTeliumis winamorbedi  da 

mocirkulire endoTeliocitebis ujredebis sinTezisa da angiogenezis 

gaaqtiurebas. [204-211] 

 

statinebi axdenen aTerosklerozuli folaqis stabilizacias. matriqsuli 

metaloproteazebis gaaqtivebas axdens fagocitebis mier warmoqmnili 

anTebiTi nivTierebebi. statinebi amcireben folaqSi metaloproteazebis 

eqspresias, aseve qsovilovani faqtorisa da adheziuri molekulebis 

eqspresias, romlebic monawileoben metaloproteazebis aqtivaciaSi.   [212-

216] statinebi axdenen adheziuri molekulebis (mag.  interleikinis 

adheziuri molekula-1) da citokinebis (interleikin 6 da 8) inhibirebas , 

romlebic iwveven mtaloproteazebis destabilizacias [217-220] 

interleikin6-is daTrgunvis gziT statinebi aseve amcireben reaqtiuli 

cilis raodenobas [221-222] 
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statinebi axdenen aseve apoftozis Semcirebas Semdegi meqanizmiT: 

Akt/PKBwarmoadgens serin-Tironinis proteinkinazas, romelic ainhibirebs 

BAD (Bcl‐2‐associated  death  promoter  )  da Bcl‐2  (B‐cell  lymphoma  2)ojaxis cilebs, 

romlebic apoftozur faqtorebs warmoadgenen. statinebi axdenen 

Akt/PKBaqtivacias da Sesabamisad apoftozis daTrgunvas.  Akt/PKBaqtivaciaSi 

monawileobs acetilqolini, Tumca zusti meqanizmi dadgenili ar aris.  

simvastatinis mier endoTeliumis funqciuri mdgomareobis da Sesabamisad 

mxris arteriis dilataciis unaris gaumjobeseba damtkicebulia sxvadasxva 

kvlevebiT. 

 

 

2.5.3.angiotenzinis gardamqmneli fermentis inhibitorebi da angiotenzin II 

receptoris antagonistebi  

agf inhibitorebi amcirebs angiotenzin II – Zlieri vazospastiuri agentis 

sinTezs, rac AT1 receptorebis inhibirebis gziT iwvevs  endoTelinis 

eqspresiis Semcirebas. agf inhibitorebi oqsidazas inaqtivacias da 

Sesabamisad gaaCniaT Zlieri antioqsidanturi moqmedeba. antioqsidanturi 

Tvisebebisa , aseve endoTelinis eqspresiis Semcirebis gziT  gamo agf 

inhibitorebi amcireben NOoqsidacias da Sesabamisad zrdian azotis 

monoqsidis moxmarebas, endoTeluri NOS aqtivacias. agf inhibitorebis 

miRebisas mcirdeba qimiuri mizidulobia ganmapirobebeli molekulebis 

eqspresia, citokinebisa zrdis faqtorebis sinTezi, mcirdeba aseve 

gluvkunTovani boWkoebis proliferacia da migracia, eqstracelularuli 

amtriqsis sinTezi. agf inhibitorebi aumjobeseben aseve endoTeliumis 

Trombozul statuss : zrdian qsovilovani plazminogenis aqtivatoris  da 

amcireben  qsovilovani plazminogenis aqtivatoris inhibitoris sinTezs.  

 

 

 

 

 



angiotenzin II-is moqmedebis meqanizmi motanilia Semdeg sqemaze.  

 

 

suraTi N 2.18. angiotenzin II-is moqmedeba 

agf inhibitorebis mier endoTeliumis funqciuri mdgomareobis 

gaumjobeseba dadgeniliamravali kvleviT,maT Soris  HOPE , TREND  da 

SOLVD kvlevebiT. [223-229] 

 

2.5.4. kalciumis antagonistebi:  

 kalciumis antagonistebi axdenen voltaJ damokidebuli kalciumis L  

tipis arxebis inaqtivacias da Sesabamisad gluvkunTovani ujredebis 

modunebas. 

garda amisa, kalciumis antagonistebs gaaCniaT pirdapiri moqmedeba 

endoTeliumze. endoTeliumis mier azotis monoqsidis, hiperpolarizaciis 

faqtorisa da endoTelinis sinTezisaTvis aucilebelia kalciumis 

ujredSida koncentraciis gazrda. Ddadasturebulia, rom kalciumis 

antagonistebi arteriuli wnevis daqveiTebis Sedegad amcireben 

gadanacvlebis daZabulobas da Sesabamisad aumjobeseben endoTeliumis 

funqciur mdgomareobas. garda amisa, arsebobs monacemebi, rom kalciumis 

antagonistebs gaaCniaT pirdapiri moqmedeba enoTeliumze: ujredis 

transkrifciul meqanizmebze moqmedebiT gavlenas axdenen ujredebis 
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migracia-proliferaciasa da apoftozze. kalciumis arxebis inaqtivacia 

amcirebs intimasa da gluvkumTovani ujredebis proliferacias. [230-235] 

kalciumis antagonistebis  mier azotis monoqsidis produqciis uanri 

sqematurad motanilia suraTze 

 

 

suraTi N 2.19. kalciumis antagonistebis aldosteronis antiaTerogenuli  

moqmedeba  

arsebobs monacemebi, rom kalciumis antagonistebi amcireben 

aTerosklerozuli dazianebis intensivobas arteriuli wnevisa da 

lipiduri speqtris mniSvnelovani cvlilebebis ararsebobis SemTxvevaSic. 

[236] arsebobs sapirispiro monacemebic, rom kalicumis antagonistebi ar 

aferxeben aTeromis  warmoqmnas  [237-238]. zogierTi kvlevis mixedviT ki 

kalciumis antagonistebis endoTeliumpoteqtoruli Tviseba 

ganpirobebulia misi antioqsidanturi moqmedebiT  [239- 240]. arsebobs 

monacemebi, rom kalicumis antagonistebi aumjobeseben endoTeliumis 

funqciur mdgomareobas aTerosklerozis sawyis etapze. [241] kalicumis 

antagonistebis endoTeliumze moqmedebis efeqturobis Sesaxeb klinikuri 

kvlevebiT miRebuli Sedegebi gansxvavebulia. koronaruli angiografiis 

gamoyenebiT Catarebuli 3 ZiriTadi kvlevidan: Montreal Heart Institute-is mier 
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Catarebuli,  International Nifedipine Trial on Antiatherosclerotic Therapy (INTACT)  

Prospective Randomized Evaluation of the Vascular Effects of Norvasc Trial (PREVENT) 

kvlevebis mixedviT kalicumis antagonistebis miRebam ar Seamcira 

aTeromebis zoma da koronaris uwvrilesi diametri, Tumca  Montreal Heart 

Institute-is mier Catarebulma kvleviT placebosTan SedarebiT aRiniSna mcire 

dazianebebis progresirebis, INTACT kvlevaSi ki axali dazianebebis 

ganviTarebis Semcireba. [242-244] CAMELOT kvlevis mixedviT amlodipinis 

miRebiT placebosTan SedarebiT Semcirda kardiovaskuluri garTulebebi, 

aTeromis zomis cvlileba ki ar dafiqsirebula. [245sxvadasxva kvleviT 

dadasturebulia, rom kalciumis antagonistebi sxva antihipertenzul 

prepaatebTan SedarebiT mniSvnelovnad amcireben  aTerosklerozis adreul 

markers- saZile arteriis intimas sisqes [246-249] .  

kalicumis antagonistebis mier endoTeliumis funqciaze mxolod 

aTerokslerozis adreul etapze moqmedeba SeiZleba aixsnas imiT, rom 

aTerosklerozis mogvianebiT stadiebis dros xdeba gluvkumTovani 

ujredebis dediferenciacia,rasac Tan axlavs  L tipis kalciumis arxebis 

Semcireba da maTi kompensireba TRP (Transient Receptor Potencial) arxebiT, 

Sesabamisad mcirdeba kalciumis antagonistebis moqmedeba. [250-253]  

 

  

2.5.5 aldosteronis antagonistebi 

aldosteroni ukavSirdeba mineralokortikoidebis receptorebs, 

eleqtrolitebis influqss ujredSi da iseTi vazokonstriqtori 

mediatorebis gaaqtivebiT, rogoricaa ciklooqsigenaza 2, endoTelin-1, 

angiotenzin is gardamqmneli fermenti, aseve angiotenzin 2 receptorebis 

afregulaciis gziT axdens  ujredSida sasignalo funqciebis gaaqtivebas, 

Sesabamisad  iwvevs ujredis rigiduloba, ujredSorisi kavSirebis gazrdas 

da  endoTeliumis barieruli funqciis Semcirebas. aldosteroni aaqtivebs 

NADPH oqsidazas aZlierebs reaqtiuli Jangbadis produqcias da amcirebs 

glukoz-6-fosfatis dehidrogenazas, Zlieri antioqsidantis sinTezs, 

amdenad gaaCnia Zlieri oqsidaciuri moqmedeba. [254-261] 

 



 

 

aldosteronis moqmedeba endoTeliumze sqematurad asaxulia suraTze: 

 

 
suraTi N 2.20. aldosteronis aTerogenuli  moqmedeba 

aldosteronis aTeroprteqtoruli moqmedeba dadasturebulia sxvadasxva 

kvlevebiT[262-265] 

 

2.5.6 indapamidi 

Tiazidur Sardmden indapamids aseve gaaCnia aTeroproteqtoruli moqmedeba 

indapamidi aZlierebs bradikininis mier cgmf-is sinTezs, zrdis azotis 

monoqsidis eqspresias. garda amisa, indapamids gaaCnia antioqsdanturi 

moqmedeba. igi 5 -OH jgufis Semcvelobis xarjzeaxdens hidroqsilis 

radikalebis “mitacebas” da amcirebs oqsidaciur stress [266-268] 
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III kvleva 

3. 1. kvlevis miznebi 

warmodgenili naSromi daigegma ultrasonografiuli meTodiT Sefasebuli 

mxris arteriis dilataciis unaris, rogorc endoTeliumis funqciuri 

mdgomareobis amsaxveli parametris damokidebulebis gamosavlenad 

koronaruli arteriebis daavadebis simZimesa da fizikuri datvirTvis 

mimarT tolerantobasTan, aseve endoTeliumis funqciaze moqmedi 

preparatebis gavlenis Sesaswavlad mxris arteriis dilataciis unarisa da 

fizikuri datvirTvis testis Sedegebze gadatanili miokardiumis infarqtis 

dros.  

1. aTerosklerozis morfologiur substrats endoTeliumis disfunqcia 

warmoadgens. endoTeliumis funqciis amsaxveli sxvadasxva laboratoriuli 

da instrumentuli meTodi arsebobs, romelTa monacemebi metad 

diskutabeluria. ultrasonografiuli meTodi rCeba yvelaze farTod 

gamoyenebul endoTeliumis funqciuri mdgomareobis Sesafasebel meTodad. 

am meTodis  aseTi popularoba ganpirobebulia misi Catarebis simartiviTa 

da naklebi diskomfortiT. endoTeluri funqciis Sesafasebeli meTodebiT 

miRebuli monacemebi farTod varirebs  eTnikuri da rasobrivi 

kuTvnilebis mixedviT. Cvens mizans warmoadgenda endoTeliumis funqciuri 

mdgomareobis Seswavla qarTuli populaciis magaliTze, rogorc 

janmrTel individebSi, ise pacientebSi gadatanili miokardiumis 

infarqtiT. aRniSnuli miznis qvemizans warmoadgenda  kavSiris gamovlena 

koronaruli arteriebis daavadebasa da endoTeliumis funqciur 

mdgomareobas Soris.  

 

mxris arteriis ultrasonografiuli kvlevis Tanamedrove gaidlainis 

mixedviT, endoTeliumis funqciuri mdgomareobis gansazRvrisaTvis yvelaze 

mniSvnelovani parametria nakad-damokidebuli dilataciis procentuli 

mniSvneloba. NNnakad-damokidebuli dilatacia gamoiTvleba, rogorc 

diametris stimulis Semdgomi cvlilebis procentoba sawyis diametrTan 

SedarebiT. nakad-damokidebuli dilataciis procentuli mniSvnelobis 
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garda gamoiyeneba mxris arteriis  nakad-damokidebuli dilataciis 

ricxobrivi absoluturi maCvenebeli, Tumca misi mniSvneloba naklebia 

procentul maCvenebelTan SedarebiT da literaturaSi ar arsebobs misi 

daaxloebiTi normuli maCvenebelic ki. rac Seexeba nitroglicerin 

damokidebul dilatacias, igi ar aris dakavSirebuli endoTeliumis 

funqciur mdgomareobasTan da ganpirobebulia nitroglicerinis Tavad 

gluvkunTovan ujredebze moqmedebiT. Tumca arsebobs sapirispiro 

monacemebic, romlis mixedviT nitroglicerini-damokidebuli dilatacia 

Semcirebulia kad-is risk faqtorebis dros.  

amdenad gadavwyviteT, Cvens kvlevaSi gamogveyenebina mxris arteriis nakad-

damokidebuli diltaciis procentuli da absoluturi ricxobrivi 

maCvenebeli da aseve nitroglicerin-damokidebuli dilatacia.  

  

2. literaturaSi arsebobs sakmarisi monacemebi imis Sesaxeb, rom 

samkurnalo preparatebi, romlebic axdenen kardio-vaskularuli riskis 

koreqcias da Sesabamisad endoTeliumis funqciuri mdgomareobis 

gaumjobesebas, mniSvnelovnad aumjobeseben mxris arteriis dilataciis 

unars. Tumca  aseve arsebobs sapirispiro monacemebic. kvlevaSi SevecadeT 

gangvesazRvra statinebis, kerZod simvastatinisa da mesame Taobis 

betaadrenoblokatoris- nebivololis  gavlena endoTeliumis funqciur 

mdgomareobis amsaxvel mxris arteriis ultrasonografiuli kvlevis 

monacemebze  qarTvel populaciaSi.  

 

3. literaturaSi arsebobs aseve sakmarisi monacemebi imis Sesaxeb, rom 

samkurnalo preparatebi, romlebic axdenen kardio-vaskularuli riskis 

koreqcias da Sesabamisad endoTeliumis funqciuri mdgomareobis 

gaumjobesebas, aseve aumjobeseben fizikuri datvirtvis testis monacemebs. 

gansakuTrebiT mniSvnelovani informacia arsebobs statinebis dadebiTi 

gavlenis Sesaxeb fizikuri datvirTvis testis monacemebze. Tumca arsebobs 

kvlevebic, romlebic am mosazrebas ar adasturebs. rac Seexeba beta-

blokerebs, am SemTxvevaSi monacemebi ufro sadavoa da ar aris sakmarisi 

monacemebi. garda amisa SedarebiT naklebia informacia statinebis da 
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nebivololis miRebisas endoTeliumis mdgomareobis gaumjobesebis Sesaxeb 

pacientebSi koronaruli arteriebis daavadebiT da miT ufro gadatanili 

miokardiumis infarqtis dros. am  kvleviT SevecadeT gangvesazRvra 

simvastatinisa da nebivololis gavlena fizikuri datvirTvis testis 

monacemebze pacientebSi gadatanili miokardiumis infarqtiT. 

 

4. literaturaSi ar moiZebneba mtkiceba imis Sesaxeb, ramdenad axdens 

gavlenas endoTeliumis funqciuri mdgomareoba fizikuri datvirTvis 

monacemebsa Tu subieqtur TviTSegrZnebaze. Aam kvlevaSi SevecadeT 

gagverkvia damokidebuleba am maCveneblebs Soris. 
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3.2. masala da meTodebi 

sakvlevi populacia 

ZiriTadi sakvlevi jgufi Seadgina orive sqesis (37 mamakaci da 23 qali) 

ambulatoriulma pacientma gadatanili miokardiumis infarqtiT. kvlevaSi 

CarTuli pacientebis saSualo asaki ganisazRvra 40- dan 70 wlamde 

(saSualo asaki 59.40+/- 9.10 weli ).  

  

kvlevaSi CarTvis kriteriumebi iyo:  

asaki 40-70 weli 

sqesi- orive 

pacientebi gadatanili miokardiumis infarqtiT. (>=1 Tve< 1 weli) 

sinusuri riTmi 

mkurnalobis statusi: pacientebi romlebic kvlevaSi CarTvamde ar iRebdnen 

statinebs da nebivolols an Sewyvetili hqondaT maTi miReba 1 Tvis an 

meti periodis ganmavlobaSi (subieqturi mizeziT). 

 

kvlevidan gamoricxvis kriteriumebi iyo:  

Saqriani diabeti. 

metaboluri sindromi 

reinos daavadeba an sindromi. 

gulis ukmarisoba III‐IV (NYHA)  

gulis sarqvlovani daavadeba 

riTmis rTuli darRveva. 

cerebro-vaskularuli daavadeba 

periferiul sisxlZarRvTa daavadebebi 

koagulopaTia 

RviZlis da Tirkmlis daavadebebi 

dadgenili meoradi hipertenzia. 
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3.3. kvlevis dizaini 

skriningis procesSi CarTuli iqna 124 pacienti gadatanili miokardiumis 

infarqtiT. kvlevaSi CarTul pacientebSi gadatanili miokardiumis 

infarqtis definicia xdeboda ESC/ACCF/AHA/WHF samuSao jgufis mier  2007 

wels SemuSavebuli miokardiumis infarqtis universaluri definiciis 

mixedviT, rac aRwerilia meore (2.4) TavSi. [144]   

skriningis pirvel etapze kvlevidan gamoiricxnen pacientebi 70 welze meti 

asakiT. skriningis pirveli etapis Semdeg skriningis meore etapSi CaerTo 

102 pacienti.  

skriningis meore etapis ganmavlobaSi gamoiricxa pacientebi , romelTac 

aReniSnebodaT CamoTvlilTagan erT-erTi: Saqriani diabeti., metaboluri 

sindromi,reinos daavadeba an sindromi, gulis ukmarisoba III‐IV (NYHA), gulis 

sarqvlovani daavadeba, arasinusuri riTmi, cerebro-vaskularuli 

daavadeba, periferiul sisxlZarRvTa daavadebebi, koagulopaTia, RviZlis 

da Tirkmlis daavadebebi, dadgenili meoradi hipertenzia. SerCeuli iqna 

iseTi gamoricxvis kriteriumebi, romlebic kad-is arsebobis miuxedavad 

iwveven endoTelium-damokidebuli dilataciis mniSvnelovan gauaresebas an 

mniSvnelovan gavlenas axdenen fizikuri datvirTvis testis Sedegebze. 

skriningis meore etapis mier SeirCa 60 pacienti gadatanili miokardiumis 

infarqtiT.  
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3.4.meTodebi: 

anamnezis detalurad Seswavlis Semdeg yvela pacients Cautarda 

anTropometruli gazomvebi,  fizikuri gamokvleva, maRali rezoluciis 

sisxlZarRvovani dopler-eqoskopia da fizikuri datvirTvis testi. 

sakvlevi pirebis jgufebad dayofis Semdeg pirveli jgufi itarebda 

mkurnalobas simvastatiniT (40 mg), meore jgufi ki iRebda rogorc 20 mg 

simvastatins, aseve nebivolols-5mg.  

3 Tviani mkurnalobis  Semdeg pacientebs kvlav CautardaT mxris arteriis 

dimetrisa da nakad-damokidebuli dilataciis gansazRvra 

ultrasonografiuli meTodiT da aseve fizikuri datvirtvis testi 

(tredmili) briusis protokoliT.  

 

 

3.4.1. mxris arteriis dilataciis unaris gansazRvra dupleqs-skanirebis 

meTodiT. 

endoTeliumis funqcia mniSvnelovan rols asrulebs AaTerosklerozis, 

gulis ukmarisobis da arteriuli hipertenziis paTogenezSi. 1990 –ian 

wlebSi ganviTarda ultrasonografiulad arteriuli nakad-damokidebuli 

vazodilataciis gansazRvris meTodika, rac yvelaze metad mosaxerxebelia 

mxris arteriaze. [269-272] 

ramdenadac zemoTaRniSnuli kvleva arainvaziuria, SesaZlebelia misi 

mravaljeradi Catareba da sxvadasxva preparatis gavlenis gansazRvra 

vazomotorul funqciaze. 

sxvadasxva kvlevebiT dadginda, rom mxris arteriis dilataciis unari 

mcirdeba kad-is risk-faqtorebis arsebobisas, rogoricaa arteriuli 

hipertenzia, diabeti,   metaboluri sindromi, hiperqolesterolemia, 

mweveloba da sxva organoebis preklinikuri dazianebebis (mag. 

sisxlZarRvovani daavadebebi) dros [273-277].  

aseve dadgenilia, rom Mmxris arteriis dilataciis unari umjobesdeba kad-

is risk-faqtorebis modifikaciiT da im preparatebis miRebiT, romlebic 

amcireben kardio-vaskularul sikvdilobis risks. Sesabamisad arsebobs 

hipoTeza, rom  endoTeliumis funqcia warmoadgens yvela risk-faqtorebis 
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integrirebul indeqss da endoTeliumis disfunqcia SeiZleba ganixilos 

aTerosklerozis preklinikur gamovlinebad.  [278-279] 

Tumca jer kidev daudgenelia, endoTeliumis funqciuri mdgomareoba 

pirdapir kavSirSia Tu ara gamosavalTan. jer ara aris dadgenili, 

ramdenad SesaZlebelia mxris arteriis dilataciis unaris gansazRvis 

gamoyeneba preparatebis moqmedebis Sesafaseblad da pacientis 

individualuri riskis modifikaciis gansasazRvrad. [280-281] 

mxris arteriis garda aseTive gamokvlevis Catareba SesaZlebelia sxivis 

Zvlis. iiRliis da barZayis zedapirul arteriebze. 2.5 mm-ze naklebi 

diametric mqone arteriebis gazomva teqnikurad garTulebulia, 5 mm-ze 

meti diametris mqone arteriebs ki dilataciis naklebi unari aqvT. 

 

imisTvis rom klinikur kvlevaSi ganisazRvros nakad-damokidebuli 

dilataciis  gaumjobeseba, jvaredini dizainis kvlevaSi saWiroa 

monawileobdes 20-30 sakvlevi piri, xolo paraleluri jgufebisagan 

Semdgar kvlevaSi 40-60 sakvlevi piri. Kminimalur statistikurad sarwmuno 

gaumjobesebad iTvleba FMD maCveneblebis cvlileba 1.5-2.0-%-iT. 

 

intervenciul kvlevebSi  mniSvnelovani parametria FMD‐s 

reproduqciuloba. magaliTad, ZiriTad placebo jgufSi mkurnalobamde da 

mkurnalobis Semdeg FMD  maCveneblebi ar icvleba. Tumca Tu or gazomvas 

Soris gansxvaveba mniSvnelovnad didia, es miuTiTebs, rom  cvlilebebi 

ganpirobebulia teqnikis sxvadasxvaobiT da am monacemebis kvlevaSi CarTva 

mizanSewonili ar aris 

FMD  maCveneblebis zrda placebos jgufSi an samizne jgufSi >10%, es 

niSnavs rom pacienti ar aris mizanSewonili intervenciul kvlevaSi 

CasarTvelad. 

statistikurad sarwmuno FMD  maCveneblebis saSualo cvlileba gazomvebs 

Soris aris  daaxloebiT 2-3 % (cvlileba sawyisi maCveneblidan 10%)  
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3.4.1.1.Nnakad-damokidebuli vazodilataciis kvlevis teqnika  

Nnakad-damokidebuli vazodilataciis kvleva tardeboda moqmedi 

gaidlainis mixedviT. [282] 

G 1. gamosakvlev pirTa momzadeba 

AsisxlZarRvis reaqtiulobasa da nakad-damokidebul diltaciaze moqmedi 

faqtorebis SezRudvis mizniT, kvlevis dawyebamde gaTvaliswinebuli iyo 

mxris arteriis reaqtiul dilataciaze moqmedi  faqtorebi: 

1. Zilis xarisxi gasuli dRe-Ramis ganmavlobaSi 

2. menstrualuri ciklis faza. 

3. gonebrivi datvirTva Ramis saaTebSi. 

4. Tambaqos moweva, rogorc aqtiuri, ise pasiuri. Gamosakvlev pirs ar 

unda hqondes moweuli Tambaqo gamokvlevamde sul cota 4-6 saaTis 

ganmavlobaSi. 

5. vazoaqtiuri medikamentebis miReba. Yyvela vazoaqtiuri preparatis 

miReba wydeboda  maTi naxevraddaSlis periodis 4-jeradi drois 

ganmavlobaSi. 

6. pacientebs gamokvlevamde   sul cota 4-6 saaTis ganmavlobaSi. 

kofeinis Semcveli sasmelebi 

7. pacients gamokvlevamde 8-12 saaTis ganmavlobaSi ar hqondaT miRebuli 

sakvebi. 

8. ramdenadac dadgenilia C-vitaminis gavlena Nnakad-damokidebuli 

vazodilataciaze, misi miRebis SemTxvevaSi  preparatis miReba wydeboda 

gamokvlevamde sul cota 4-6 saaTis ganmavlobaSi  

9. gamokvleva tardeboda mSvid garemoSi   normaluri temperaturis 

oTaxSi (daaxloebiT 23 gradus celcius temperaturaze) 

10. mxris arteriis kvlevis tardeboda ZiriTadad diliT. 

11. gamokvlevis dawyebamde xeboda pacientis daaxloebiT 15 wuTiani 

aklimatizacia. 

12. mxris arteriis diametri da sisxlis nakadis siCqare izomeboda 

marjvena xelze. 

13. gamokvleva ar tardeboda menstrualuri sisxldenis dros 

 



3.4.1.2. aRWurviloba   

gamokvleva tardeboda   @2D reJimSi maRali sixSiris ultrasonografiuli 

aparatiT ormelic arWurvili iyo, ekg-monitoriTa da  da maRali sixSiris 

sisxlZarRvovani – linialuri gadamwodi,  minimaluri sixSiriT 7MHz.  

 

3.4.1.3.gamosaxulebis miReba  

gamokvlevisas avadmyofi imyofeboda supinatorul- mwoliare  poziciaSi 

da mxari moTavsebuli iyo komfortul poziciaSi, ise, rom gaadvilebuliyo  

mxris arteriis monaxva. mxris arteriis reaqtiulobis analizi 

mniSvnelovnadaa damokidebuli eqoskopiuri gamosaxulebis xarisxze. 

Mmxris arteriis gamokvleva xdeboda antekubituri fosos zemoT sigrZiv 

WrilSi. gamokvlevisaTvis SeirCeodaa sisxlZarRvis segmenti mkveTri wina 

da ukana kedlis gamosaxulebiT. mxris arteriis diametri izomeba iq, sadac 

yvelaze kargad Cans  orive - winada ukana kedlebis intima, rac realur 

diameters Seesabameba. arteriis gamokvleva ar xdeboda jvaredin WrilSi, 

radgana aseT proeqciaSi lateraluri kedlebi kargad ar gamoisaxeba, 

diametri insazRvreba mxolod erT konkretul monakveTSi da ver miiReba 

mxris arteriis maqsimalur diametrs. Ggarda amisa, jvaredin ganakveTze 

warmoqmnili irib artegrafTa jgufebi arTuleben  diametris gansazRvras.   

 

 

suraTi N 3.1 mocemulia mxris arteriis ultrasonografiuli suraTi. [282] 
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3.4.1.4.endoTelium-damokidebuli dilatacia 

 mxris arteriaSi wnevis momatebis mizniT gamosakvlev pirs mxarze 

antekubituri fosos  zemoT an winamxarze eWireboda tonometris manJeti. 

Tavdapirvelad iRebdnen mxris arteriis eqosuraTs mosvenebis 

mdgomareobSi. Ppulsuri dopleriT sazRvravdnen mxris arteriaSi sisxlis 

dinebas arteriis Sua nawilSi. Aamis Semdeg Catumbaven haers, ise rom 

Catumbvis Sedegad warmoqmnilma wnevam gadaaWarbebda pacientis arteriul 

wnevas minimum 50 mm/Hg‐  iT. amis  Sedegad xdeboda mxris arteriaSi 

sisxlis nakadis SedarebiT Semcirdeba, rac iwvevda iSemias da Sesabamisad 

autoregulaciuri meqanizmebiT rezistentuli arteriebis dilatacias. 

sisxlZarRvSida wnevis matebisas xdeba NO  –damokidebuli hiperemia-- 

manJetis moSveba gamoiwvevs reaqtiul hiperemias. miRebuli  reaqtiul 

hiperemiis dros mxris arteriis diametris gazomva xdeboda manJetis 

moSvebidan 30wm-2wT-is ganmavlobaSi. xolo hiperemiis dros sisxlis 

nakadis gansazRvris  mizniT dopleruli signalis  dafiqsireba xdeba 

manJetis moSvebisTanave. 

 

suraTi N 3.2 suraTze mocemulia manJetis moWeris SesaZlo adgilebi mxarsa 

da winamxarze da transduseris proeqcia. [282] 

 

cnobilia, rom MmanJetis moSvebis Semdeg mxris arteriis dilataciis unari 

izrdeba manJetis moWeris xangrZlivobis paralelurad 3 dan 5 wT-mde 

manJetis moWeris SemTxvevaSi. xolo 5dan 10 wT-mde manJetis moWerisas 
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mxris arteriis dilataciis unari ar izrdeba. Aamitom ZiriTadad manJetis 

moWera grZeldeboda 5 wT-is ganmavlobaSi rac subieqturad SedarebiT  

kargad gadaitaneboda. 

 

3.4.1.5 endoTelium-damoukidebuli dilatacia nitrogliceriniT 

reaqtiuli hiperemiis gansazRvridan 10 wT-is Semdeg kvlav izomeboda mxris 

arteriis diameteri da fiqsirdeboda misi dabruneba sawyis doneze.  Amis 

Semdeg pacients eZleoda NO‐s egzogenuri donori, rogoricaa 

nitroglicerinis 0.04 mg sprei an sublingvalur abi da amis Semdeg kvlav 

xdeboda mxris arteriis diametric gazomva. am sinjiT isazRvreboda 

endoTeliumis  maqsiamaluri dilataciis unari anu endoTelium-

damoukidebul dilataciis unari.  

nitroglicerin-damokidebuli dilataciis gansazRvra xdeboda 

nitroglicerinis miRebidan 3-4 wT-is Semdeg, pikuri vazodilataciis dros.  

gamokvlevis gamavlobaSi uwyvetad xdeboda  mxris arteriis diametris 

dakvirveba. 

nitroglicerinis meti doziT micemisas ganviTarebuli dilatacia ar 

gamodgeba endoTelumis funqciis Sesafaseblad, radgan ganpirobebuli 

iqneba nitroglicerinis gluv kunTebze uSualo moqmedebiT an kompliansze 

zemoqmedebiT. Tumca arsebobs monacemebi, romlis mixedviT nitroglicerin 

damokidebuli dilataciis mimarT azrTa didi sxvadasxvaoba arsebobs. 

arsebobs mosazreba, rom kardio-vaskularuli risk-faqtorebis dros 

mcirdeba nakad-damokidebuli dilataciac. es ufro TvalsaCino xdeba 

doza-damokidebuli dilataciis gansazRvrisas. [283-285] 

 

3.4.1.6 mxris arteriis diametris gazomvis zusti dro 

reaqtiuli, anu endoTelium-damokidebuli  hiperemia maqsimalurad 

vlindeba manJetis moSveidan 60 wm-is Semdeg an pikuri reaqtiuli dinebidan 

(pulsuri dopleriT dafiqsirebuli maqsimaluri talRa) 45-60 wm-Si, 

nitroglicerin-damokidebuli dilatacia ki nitroglicerinis miRebidan 3-4 

wuTSi. amdenad, nakad-damokidebuli dilatacia izomeboda manJetis 
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moSveidan 60 wm-is Semdeg, nitroglicerin-damokidebuli dilatacia ki 

nitroglicerinis miRebidan 3-4 wuTSi. 

 

3.4.1.7 gazomvebis kavSiri gulis ciklTan. 

 mxris arteriis diametric unda ganisazRvros gulis ciklis erTsa da 

imave dros, rac kg-monitoriT aris SesaZlebeli. Eekg-ze R‐talRebis 

dasawyisi diastolis bolos miuTiTebs, xolo   T-kbilis  piki-sistolis 

bolos. mxris arteriis pikuri sistoluri diametri aRemateba saboloo 

sistolur diametrs, radgan sistolis dros sisxlZarRvi axdens marcxena 

parkuWis SekumSviT warmoqmnil wnevisa da sisxlis moculobis 

akomodacias.  sistolur dilataciaze moqmedebs kompliansi, rac TandaTan 

mcirdeba asakis matebasa da arteriuli hipertenziis dros, risi mizezic 

savaraudod  NO‐s bioSeRwevadobis SemcirebiT. ase rom, sistolis bolos 

FMD  maCveneblebze SeiZleba gavlena hqondes mxris arteriis funqciur 

mdgomareobas. Tumca es farTomasStaburi kvlevebiT damtkicebuli ar aris. 

amis miuxedavad, mxris arteriis gazomvas amTxvevdnen R kbils. 

  

3.4.1.8 gamokvlevis interpretacia 

FMD maxasiaTeblebi. 

reaqtiuli hiperemia gamoixateba, rogorc diametris stimulis Semdgomi 

cvlilebis procentoba sawyis diametrTan dakavSirebiT  

amdenad, reaqtiuli hiperemia Semdegnairad gamoisaxeba: 

 

arteriis diametris cvlileba reaqtiuli hiperemiis dros X 100%  

                  arteriis sawyisi diametri 

 

arteriis sawyisi diametric aseve axdens gvalenas reaqtiul hiperemiaze 2 

gziT: 1. rac ufro metia arteriis sawyisi diametric, miT ufro mcirdeba 

reaqtiuli hiperemia. 2 mcire arteriebs msxvil arteriebTan SedarebiT 

dilataciis meti unari aqvT. 

 



 

suraTi N 3.3nakad damokidebuli dilataciis magaliTi. pirvel suraTze 

mxris arteriis diametri gazomilia mosvenebis mdgomareobaSi, meore 

suraTze ki reaqtiuli hiperemiis gamomwvevis stimulidan 1 wuTSi. [282] 

 

 

3.4.2 Ffizikuri datvirTvis testi 

fizikuri datvirTvis testi gamoiyeneba iseTi kardiovaskularuli 

daavadebebis gamosavlenad, romlebic ar aisaxeba mosvenebiT ekg-ze. 

ramdenadac Ffizikuri datvirTvis testi arainvaziuri meTodia, Zalian 

xSirad gamoiyeneba pacientebSi dadasturebuli an saeWvo kad-iT. 

 

Ffizikuri datvirTvis testis Catarebis protokoli 

Aarsebobs  ZiriTadi saxis fizikuri datvirTvis testi: izotonuri anu 

dinamiuri, izometruli anu statikuri da kombinirebuli-izometruli da 

izotonuri. statikuri testi tardeba dinamometrze xeliT maqsimaluri 

Zalis ganviTarebiT 3-5 wT-s ganmavlobaSi. am dros ufro gamoxatulia 
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arteriuli wnevis cvlileba, wuTmoculoba ki ar icvleba ganviTarebuli 

sisxlZarRvovani rezistentobis gamo. dinamiuri datvirTvis testebia  

mxris ergometria, siarulis testi,   veloergometria da tredmili-sarbeni 

biliki.  M 

Cvens kvlevaSi gamoyenebuli iyo fizikuri datvirTvis sinji tredmilze 

yvelaze gavrcelebuli standartuli brusis (Bruce) protokoliT,  

 

tredmilis protokoli 

tredmilis ramdenime sxvadasxva protokoli arsebobs. aqedan yvelaze 

gavrcelebulia standartuli brusis (Bruce) protokoli, romlis drosac 3 

wuTian etapebad xdeba datvirTvis –bilikis moZraobis siCqarisa da 

daxrilobis kuTxis gazrda.  

pacientebis gamokvleva xdeboda moqmedi gaidlainisa da misi Semdgomi 

Sesworebebis Sesabamisad. [286-287] 

 

pacientebi gamokvlevis Catarebamde 3 saaTiT adre ar iRebdnen sakvebs, 

kofeinis Semcveli sasmelebs, ar eweodnen sigarets.  

gamokvlevamde pacients ezomeboda arteriuli wneva. xdeboda 12-ganxriani 

ekg-s Cawera  supinatorul da vertikalur mdgomareobaSi, radgan  

vertikaluri mdgomareobis miRebisas SesaZloa gamovlindes ST  segmentisa 

da T kbilis labiluri  cvlilebebi. A 

gamokvleva tardeboda 18 o-22o gradus (64 f -72f) temperaturaze, sadac 

tenianoba naklebi iyo 60%-ze. 

datvirTvis dawyebamde xdeboda  gamokvlevis meTodis demonstrireba 

pacientTan. Ggamokvlevis dawyebisa da dasrulebisTanave, testis yoveli 

etapis bolos, iSemiis ganviTarebis dros, gamokvlevis 1 wuTis intervaliT 

dasrulebis Semdeg  minimum 5-10 wuTis ganmavlobaSi xdeboda arteriuli  

wnevis gansazRvra. 12 ganxriani ekg-s monitoringi tardeboda mTeli 

gamokvlevis ganmavlobaSi.  

fizikuri datvirTvis testi ar tardeboda gaidlainiT gansazRvruli 

absolituri da SedarebiTi ukuCvenebebis arsebobis SemTxvevaSi, romlebic 

CamoTvlilia qvemoT:A 
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absoluturi ukuCvenebebia: 

miokardiumis mwvave infarqti (2 dRis ganmavlobaSi) 

arastabiluri stenokardia maRali riskiT. 

arakontrolirebadi ariTmiebi simptomebiT an hemodinamikuri  

arastabilobiT. 

mwvave pulmonuri embolea an filtvis infarqti 

mwvave miokarditi an perikarditi 

aortis mwvave diseqcia 

 

SedarebiTi  ukuCvenebebi 

marcxena koronaruli arteriis stenozi 

gulis sarqvlovani zomieri stenozi  

eleqtrolituri disbalansi 

mkveTri arteriuli hipertenzia(sistoluri arteriuli wneva <200 mm/Hg 

an/da diastoluri arteriuli wneva> 110 mm/Hg) 

taqiariTmiebi an bradiariTmiebi 

hipertrofuli kardiomiopaTia an gamomavali traqtis obstruqciis sxva 

formebi  

metaboluri an fizikuri darRvevebi, rac SeuZlebels xdis testis 

adeqvaturad Catarebas.  

maRali xarisxis atrio-ventrikularuli blokada. 

 

F 

fizikuri datvirTvis testis Sewyveta 

fizikuri datvirTvis testis Sewyveta xdeboda gaidlainiT gansazRvruli 

fizikuri datvirTvis testis Sewyvetis absolituri da SedarebiTi 

Cvenebebis SemTxvevaSi. pacientebs eZleodaT rekomendacia maqsimalurad 

gaegrZelebinaT datvirTva sruli datvirTvis testis misaRebad da testis 

informatiulobisaTvis.  

 

fizikuri datvirTvis testis Sewyvetis Cvenebebi. arsebobs fizikuri 

datvirTvis testis Sewyvetis Ffizikuri datvirTvis testis Catarebis 
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absolituri da SedarebiTi ukuCvenebebi. absoluturi da SedarebiTi 

Cvenebebi. 

 

absoluturi Cvenebebia 

sistoluri arteriuli wnevis sawyisTan SedarebiT datvirTvis zrdis 

miuxedavad 10 mm/Hg -iT da metiT daqveiTeba Tu mas axlavs iSemiis sxva 

gamovlinebebic. 

saSualo an mZime stenokardiuli Seteva. 

nervuli sistemis mxriv simptomatikis gazrda (mag. Aataqsia, Tavbrusxveva 

an presinkope). 

perfuziis gauaresebis niSnebi (cianozi an sifermkrTale). 

teqnikuri sirTuleebi sistemuri arteriuli wnevisa da ekg 

monitorirebisas.  

pacientis mier testis Sewyvetis moTxovna. 

mdgradi parkuWovani taqikardia. 

ST segmentis elevacia (>= 1.0 mm Q kbilis gareSe ganxrebSi (garda V1, aVR). 

 

SedarebiTi  Cvenebebi. 

sistoluri arteriuli wnevis sawyisTan SedarebiT datvirTvis zrdis 

miuxedavad 10 mm/Hg -iT da metiT daqveiTeba Tu mas Tan ar axlavs iSemiis 

sxva gamovlinebebic 

ST segmentis an/da QRS kompleqsis cvlilebebi, rogoricaa ST segmentis 2 mm-

ze meti horizontaluri an daRmavali depresia an RerZis cvlileba. 

ariTmiebi, mdgradi parkuWovani ariTmiis garda, rogoricaa 

multifokaluri parkuWovani eqstrasistolia,  parkuWovani tripletebi, 

supraventrikuluri taqikardia, atrio-ventrikularuli blokada an sxva 

bradiariTmiebi. 

daRla, taqipnoe, qveda kidurebis krampi an gardamavali koWloba. 

hisis konis fexis blokada an parkuWTaSoris gamtareblobis Seneleba., 

romelic Znelad ganirCeva parkuWovani taqikardiisagan.  

gulmkerdSi tkivilis gaZliereba. 
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hipertenzuli reaqcia. (sistoluri arteriuli wneva >250 mm/Hg an/da 

diastoluri arteriuli wneva> 115 mm/Hg.). 

  

fizikuri datvirTvis testis Sedegebis interpretacia 

kvlevisaTvis gamoiTvleboda metaboluri eqvivalentebis raodenoba, 

datvirTvis xangrZlivoba wamebSi da ST   segmentis cvlilebis 1 mm-iT  

depresiis dro. iSemiis specifikur ST  segmentis cvlilebad iTvleboda ST 

1mm depresia 0.08 wm-is ganmavlobaSi da elevacia 0.06 wm-is ganmavlobaSi. 
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IV Sedegebi: 

kvlevis Sedegebi damuSavda SPSS 15‐iT. 

 

cxrilSi # 1 warmodgenilia kvlevaSi monawile 60 pacientisa da amdenime 

janmrTeli individis mxris arteriis dilataciis unaris monacemebi 

janmrTel individebs infarqtgadatanil pacientebnTan SedarebiT 

aReniSnebodaT nakad-damokidebuli dilataciisa da  reaqtiuli hiperemiiT 

ganpirobebuli sisxlZarRvovani  diametris sarwmunod maRali  

cvlilebebis maCveneblebi. nitroglicerin-damokidebuli dilataciis 

maCvenebeli ki am or jgufs Soris mniSvnelovnad ar gansxvavdeboda.  

cxrili #4.1  

FMD  maxasiaTeblebisa da mxris arteriis diametris cvlilebis Sedareba  

reaqtiuli hiperemiis dros janmrTel individebsa da pacientebSi 

miokardiumis mwvave infarqtiT. 

 

 

janmrTelebi Ppacientebi gadatanili 

mmi-T  

  

saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli 

standartuli 

gadaxra 

P 

FMD %  12.1 2.9 6.8 2.1 <0.001 

diametris 

cvlileba 
0.4 0.04

0.2 0.03 <0.001 

NNTG D%  7.8 1.7 7.6 1.25 <0.6 
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cxrilSi # 2 warmodgenilia warmodgenilia kvlevaSi monawile 60 

pacientis demografiuli da klinikuri maxasiaTeblebi. rogorc cxrilidan 

Cans, am or jgufs Soris asakobrivi da sqesobrivi sxvaoba ar gamovlenila. 

ar iyo mniSvnelovani gansxvaveba arc kardio-vaskularuli riskis 

faqtorebs (simsuqne, maRali masis indeqsi, sistoluri da diastoluri 

arteriuli wnevis cifrebi, mweveloba, koronaruli arteriebis daavadebis 

ojaxuri istoria, wel-TeZos fardoba) Soris. Ees monacemebi miuTiTebs  am 

ori sakvlevi jgufis homogenurobaze.  

cxrili 4.2. kvlevaSi monawile 60 pacientis demografiuli da klinikuri 

maxasiaTeblebi. 

jgufebi jgufi I jgufi II  

maCveneblebi saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli

standartuli 

gadaxra 

P 

Ddemografiuli maxasiaTeblebi 

raodenoba 30  30   

asaki 59.9 7.9 59.9 7.6 0.535 

sqesi(mamr/mdedr.) 18/12  19/11   

klinikuri maxasiaTeblebi 

DdatvirTuli 

memkvidreoba 

33% (10)  37% (11)   

mweveloba 37% (11)  40% (12)   

simsuqne (BMI>30) 23%(7)  28%(8)   

sistoluri 

arteriuli wneva 

122.7 14.9 126.0000 11.5 0.067 

diastoluri 

arteriuli wneva 
75.3 

8.3  

77.2 

9.1 0. 334

Mmasis indeqsi 25.5 4.96 26.2 5.43 0.34 

weli/ TeZos 

indeqsi 

0.8 0.03 0.83 0.04 0.271 
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FMD  maxasiaTeblebi da reaqtiuli hiperemiis dros mxris arteriis 

dilataciis maCveneblebi kvlevis dawyebisas orive jgufSi iyo daaxloebiT 

Tanabari. aseve daaxloebiT Tanabari tredmilis monacemebi aReniSnebodaT 

gamokvlevamde orive sakvlev jgufs (cxrili# 3 da 4).  

 

cxrili # 4.3  

FMD  maxasiaTeblebisa da  mxris arteriis diametris cvlilebis Sedareba  

reaqtiuli hiperemiis dros  sakvlevi individebis pirvel da meore 

jgufebSi. 

 

I jgufi II jgufi  

saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli

standartuli 

gadaxra 

 

P 

FMD %  6.9 2.0 6.7 2.32 0.567 

Ddiametris 

cvlileba(mm) 
0.2 0.03 

0.25 0.05 0.767 

NNTG D%  7.7 1.8 7.6 2.7 0.808 

 

cxrili # 4.4  

fizikuri datvirTvis testis monacemebi kvlevis dawyebisas orive jgufSi 

 

I jgufi II jgufi  

saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli

standartuli 

gadaxra 

 

P 

MET  7.0 2.0 6.7 2.06 <0.52 

datvirTvis  

xangrZlivoba 

(wm) 

544 124 

530 162 <0.512

ST  segmentis 

1 mm-iT  

depresiis 

dro (wm) 

249 98 

 

247 

 

105 

 

<0.23 
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3 Tvis Semdeg aRiniSna  rogorc FMD  maxasiaTeblebisa da reaqtiuli 

hiperemiis dros mxris arteriis dilataciis maCveneblebis, ise tredmilis 

maCveneblebis sarwmuno gaumjobeseba. II jgufSi aRiniSna I  jgufTan 

SedarebiT ukeTesi maCveneblebi. 

 

cxrili # 4.5 FMD  monacemebi (%) kvlevis dawyebamde da mkurnalobidan 3 

Tvis Semdeg orive jgufSi 

Kkvlevis dasawyisSi 3 Tvis Semdeg  

saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli

standartuli 

gadaxra 

 

P 

I jgufi  6.9 2.0 9.7 2.3 <0.001 

II jgufi 6.7 2.32 11.4 3.3 <0.001 

 

 

cxrili # 4.6  

mxris  arteriis diametris cvlilebebi (mm)    kvlevis dawyebamde da 

mkurnalobidan 3 Tvis Semdeg orive jgufSi 

Kkvlevis dasawyisSi 3 Tvis Semdeg  

saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli

standartuli 

gadaxra 

 

P 

I jgufi  0.25 0.03 0.4 0.07 <0.001 

II jgufi 0.2 0.05 0.4 0.04 <0.001 

 

cxrili # 4.7 NTG  dilataciis monacemebi (%) kvlevis dawyebamde da 

mkurnalobidan 3 Tvis Semdeg orive jgufSi 

Kkvlevis dasawyisSi 3 Tvis Semdeg  

saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli

standartuli 

gadaxra 

 

P 

I jgufi  7.7 1.8 8.7 2.2 <0.05 

II jgufi 7.6 2.7 9.4 2.1 <0.045 
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tredmilis monacemebis Sedareba orive jgufSi mkurnalobis dawyebamde da 

mkurnalobis Semdeg I da II jgufebSi:  

cxrili # 4.8 MET  monacemebi kvlevis dawyebamde da mkurnalobidan 3 Tvis 

Semdeg orive jgufSi 

Kkvlevis dasawyisSi 3 Tvis Semdeg  

saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli

standartuli 

gadaxra 

 

P 

I jgufi  7.0 2.0 9.2 2.1 0.214 

II jgufi 6.7 2.1 9.4 2.0 0.52 

 

 

cxrili # 4.9   datvirTvis  xangrZlivoba(wm) kvlevis dawyebamde da 

mkurnalobidan 3 Tvis Semdeg orive jgufSi 

Kkvlevis dasawyisSi 3 Tvis Semdeg  

saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli

standartuli 

gadaxra 

 

P 

I jgufi  544 124 600 120 0.320 

II jgufi 530 162 630 110 0.512 

 

cxrili #4.10    ST   segmentis 1 mm-iT  depresiis ganviTarebis dro (wm) 

kvlevis dawyebamde da mkurnalobidan 3 Tvis Semdeg orive jgufSi 

 

Kkvlevis dasawyisSi 3 Tvis Semdeg  

saSualo 

maCvenebeli 

standartuli 

gadaxra 

saSualo 

maCvenebeli

standartuli 

gadaxra 

 

P 

I jgufi  249 98 300 105 0.35 

II jgufi 247 105 330 100 0.23 
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V diskusia da daskvnebi 

5.1. diskusia 

Cvens mier Catarebuli kvlevis mixedviT dadginda mxris arteriis 

diametris nakad damokidebuli dilataciis unaris procentuli maCveneblis 

sidide janmrTel qarTul populaciaSi, rac daaxloebiT Seadgenda 12.11+/-

2.9%  

dReisTvis ar arsebobs zustad  ar arsebobs sayovelTaod aRiarebuli 

normebi mxris arteriis diametric cvlilebisa da nakad-damokidebuli 

dilataciisaTvis. FMD—s maCveneblebi normisa da paTologiuri 

mdgomareobebis dros meryeobs daaxloebiT 1.9-19.2%-is farglebSi. 

janmrTel individebSi ki sxvadasxva kvlevis mixedviT nakad-damokidebuli 

dilataciis maCvenebeli sxvadasxvagvaria. zogierTi kvlevis mixedviT 

normad iTvleba mxris arteriis  nakad-damokidebuli dilataciis 10%-ze,  

zogierTis mixedviT ki 16%-ze meti maCvenebeli. mecnierTa umetesoba mxris 

arteriis  nakad-damokidebuli dilataciis minimalur normalur 

maCveneblad 7-10 %-s Tvlis. mxris arteriiis diametrisa da nitroglicerin-

damokidebuli dilataciis maCveneblebis normis Sesaxeb ki monacemebi ki 

Zalian mcirea. [288-293] 

amdenad,  Cvens mier gamokvleuli 60 janmrTeli individis FMD—s saSualo 

maCvenebeli normis farglebSi iyo. aRsaniSnavia, rom nakad –damokidebuli  

maCveneblis procentuli  maCvenebeli mainc SedarebiT dabalia, rac ar 

aris moulodneli, radgan saqarTvelo Sedis aRmosavleT evropisa da 

centraluri aziis ekonomikur-geografiul  jgufSi, sadac yvelaze maRali 

kad-gamowveuli sikvdiloba da avadobaa gavrcelebuli msoflioSi. 

mxris arteriis diametris nakad-damokidebuli dilataciis ricxobrivi 

maCvenebeli janmrTel individebSi Seadgenda 0.4+/-0.04mm, nitroglicerin-

damokidebuli dilatacia ki 7.8 +/-1.7%.  

rogorc mosalodneli iyo, janmrTel populaciaSi aRiniSneboda ukeTesi 

FMD  procentuli maCveneblisa da mxris arteriis diametric cvlilebis 

sidideebi infarqtgadatanil pacientebTan SedarebiT, nitroglicerin-
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damokidebuli dilataciis procentuli maCvenebeli ki am or jgufs Soris 

mniSvnelovnad ar gansxvavdeboda.  

infarqtgadatanil pacientebSi aRiniSneboda endoTeliumis funqciis 

mniSvnelovani darRveva FMD‐is saSualo maCvenebeli naklebi iyo normasTan 

SedarebiT yvela kvlevis mixedviT (6.8+/-2.1 p<0.001). mxris arteriis nakad-

damokidebuli dilataciis absolituri maCveneblisa da nitroglicerin-

damokidebuli procentuli maCveneblis Tundac savaraudo normebis 

ararsebobis gamo am sidideebis  interpretacia SeuZlebelia.    

 

3 Tviani mkurnalobis Semdeg aRiniSna FMD maCveneblisa da mxris arteriis 

diametric cvlilebis sidideebis gaumjobeseba orive I da II jgufebSi. II 

jgufSi 3 Tviani mkurnalobis Semdeg aRiniSna FMD  maCveneblisa da mxris 

arteriis diametric cvlilebis saSualo sidideebi sarwmunod aRemateboda 

I jgufisas.  I jgufSi FMD saSualo sidide gaxda 9.7+/-2. 3, rac zogierTi 

monacemis mixedviT normas Seesabameba, zogierTis mixedviT ki kvlav 

dabali rCeba. meore jgufSi miRebuli   FMD maCvenebeli (11.4+/-3.3) ki umetesi 

kvlevis mixedviT normaluri gaxda.  

rac Seexeba mxris arteriis dilataciis maCvenebels reaqtiuli 

hiperemiisas, misTvis  ar arsebobs Tundac daaxloebiTi normis 

ganmsazRvreli maCvenebeli, Tumca mocemul kvlevSi orive jgufSi moxda 

misi maCveneblebis sarwmuno gaumjobeseba.  

gasaTvaliswinebelia, rom dakvirveba grZeldeboda mxolod 3 Tvis 

ganmavlobaSi, amdenad, SesaZloa xangrZlivi miRebisas momxdariyo 

endoTeliumis funqciis ufro mniSvnelovani gaumjobeseba. sadavoa 

monacemebi  imis Sesaxeb, Tu ra droa saWiro endoTeliumis funciuri 

mdgomareobis gaumjobesebisaTvis. zogierTi kvlevis mixedviT, statinebs 

SeuZliaT endoTeliumis funqciuri mdgomareobis gaumjobeseba diabetian 

pacientebSi 3 dReSi [294]. arsebobs monacemebi, rom diagnostirebuli 

koronaruli arteriebis daavadebis dros statinebi aumjobeseben 

endoTeliumis funqciur mdgomareobas da Sesabamisad mxris arteriis 

dilataciis unars 8 kviraSi, maSin rodesac 4 kviraSi aseTi efeqti ar 

mJRavndeba [295]. umetesi kvlevebis mixedviT ki endoTeliumis funqciisa da 
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tredmilis Sedegebis gaumjobeseba statinis miRebidan 4 -6kviraSi xdeba 

[296-299].  nebivololis miRebisas ki mxris arteriis dilataciis unarisa da 

tredmilis Sedegebis gaumjobeseba ZiriTadad 3 TveSi xdeboda [300-304] 

nitroglicerin-damokidebuli dilatacia aseve gaizarda orive 

jgufSi,Tumca meore jgufSi misi cvlileba metad iyo gamoxatuli. 7.7 +/- 

1.8---8.7+-2.23 P<0.001 da 7.6 +/- 2.7---9.4+-2.1 P<0.001. nitroglicerin -

damokidebuli Pdilataciis aseTi mniSvnelovani zrda meore jgufSi 

savaraudod ganpirobebuli iyo nebivololis rogorc endoTeliumze, ise  

uSualod gluvkunTovan ujredebze moqmedebiT. 

I jgufi: FMD%: 6.9+/-2.0 vs 9.7+/- 2.3 P<0.001, FMD-(mm-Si): 0.25+/- 0.03 vs 0.4+/-0.07 

P<0.001, NTG%:7.7+/-1.8 vs 8.7+/-2.2 P=0.05 

II jgufi: FMD%: 6.7+/-2.32 vs 11.4+/- 3.3 P<0.001, FMD-(mm-Si): 0.2+/- 0.05 vs 0.4+/-0.04 

P<0.001, NTG%:7.6+/-2.7 vs 9.4+/-2.1 P=0.045 

mkurnalobis dawyebidan 3 TveSi  Ggaumjobesda aseve tredmilis monacemebi 

orive jgufSi: gaizarda maqsimaluri metaboluri eqvivalentebis 

raodenoba, datvirTvis dro da aseve ST segmentis 1 mm-iT depresiis dro. 

meore jgufSi aRiniSna tredmilis monacemebis ufro gamoxatuli 

gaumjobeseba pirvel jgufTan SedarebiT.  

I jgufi: MET: 7.0+/-2.0 vs 9.2+/- 2.1 P=0.214, datvirTvis xangrZlivoba (wm): 544+/-

124 vs 600+/- 120 P=0.32, ST  segmentis 1 mm-iT  depresiis dro: 249+/-98 vs 300+/-

105 P=0.35 

II jgufi: MET: 6.7.0+/-2.1 vs 9.4+/- 2.0 P=0.52, datvirTvis xangrZlivoba (wm): 530+/-

162 vs 630+/- 110 P=0.512, ST  segmentis 1 mm-iT  depresiis dro: 247+/-105 vs 330+/-

100 P=0.23 

beta-blokerebis gavlenaze fizikuri datvirTvis testis Sedegebze azrTa 

sxvadasxvaoba arsebobs. aris monacemebic, rom beta-blokerebi auareseben 

fizikuri datvirTvis testis monacemebs, rac gamoixateba ZiriTadad 

maqsimaluri metaboluri eqvivalentebis SemcirebaSi. beta-blokerebis 

aseTi moqmedeba ganprobebulia datvirTvisas gSs-s matebis siCqaris 

SemcirebiT, ris gamoc Semcirebuli MET-ebis maqsimaluri raodenobis 

Semcireba realurad naklebad mniSvnelovania. aris sapirispiro, Tumca 
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mwiri monacemebic, rom zogierTi beta-blokeri, maT Soris nebivololi 

aumjobesebs fizikuri datvirTvis mimarT tolerantobas.   

 

5.2 daskvnebi 

eTnikurad qarTveli infarqtgadatanili pacientebis SeswavliT mocemuli 

kvlevis mixedviT Cven gavakeTeT Semdegi daskvnebi: 

1. qarTuel populaciaSi nakad-damokidebuli dilataciis maCvenebeli 

janmrTel individebSi = 12.1+/-2.9%. mxris arteriis diametric cvlileba 

reaqtiuli hiperemiis dros 0.4+/- 0.04, nitroglicerin-damokidebuli 

dilataciis maCvenebeli ki- 7.8 +/-1.7%.  janmrTel qarTul populaciaSi 

miRebuli nakad-damokidebuli dilataciis saSualo maCvenebeli Seesabameba 

yvela arsebuli kvleviT dadgenil normebs. 

2. rogorc mosalodneli iyo,  infarqtgadatanil populaciaSi aRiniSneba 

endoTelium-damokidebuli dilataciis darRveva. FMD‐is saSualo 

maCvenebeli- 6.8+/-2.1%. mxris arteriis diametric cvlileba reaqtiuli 

hiperemiis dros aris 0.24+/- 0.04. amdenad, normalur individebs aReniSnebaT 

FMD‐is da mxris arteriis diametric cvlilebis ufro maRali maCveneblebi 

infarqtgadatanil pacientebTan SedarebiT: 12.1+/-2.9% vs  6.8+/-2.1%, p<0.001  

(FMD)  da  0.4+/-0.25mm vs  0.2+/-0.03mm   p<0.001.  nitroglicerin-damokidebuli 

dilataciis maCvenebeli ki am or jgufSi mniSvnelovnad da sarwmunod ar 

gansxvavdeboda. 7.8+/-1.7% vs 7.6+/-1.25% p=0.6 

3.  3 Tviani mkurnalobis Semdeg orive jgufSi aRiniSna mxris arteriis 

dilataciis absolituri da procentuli maCveneblebis da aseve 

nitroglicerin-damokidebuli dilataciis procentuli maCveneblis 

gaumjobeseba, rad gansakuTrebiT gamoxatuli iyo meore jgufSi. :  

I jgufi: FMD%: 6.9+/-2.0 vs 9.7+/- 2.3 P<0.001, FMD-(mm-Si): 0.25+/- 0.03 vs 0.4+/-0.07 

P<0.001, NTG%:7.7+/-1.8 vs 8.7+/-2.2 P=0.05 

II jgufi: FMD%: 6.7+/-2.32 vs 11.4+/- 3.3 P<0.001, FMD-(mm-Si): 0.2+/- 0.05 vs 0.4+/-0.04 

P<0.001, NTG%:7.6+/-2.7 vs 9.4+/-2.1 P=0.045 

3 Tviani mkurnalobis Semdeg orive jgufSi aRiniSna tredmilis Sedegebis 

gaumjobesebac: gaizarda maqsimaluri metaboluri eqvivalentebis 

raodenoba, datvirTvis dro da aseve ST segmentis 1 mm-iT depresiis dro. 
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amasTan  meore jgufSi aRiniSna tredmilis monacemebis ufro gamoxatuli 

gaumjobeseba pirvel jgufTan SedarebiT. G 

I jgufi: MET: 7.0+/-2.0 vs 9.2+/- 2.1 P=0.214, datvirTvis xangrZlivoba (wm): 544+/-

124 vs 600+/- 120 P=0.32, ST  segmentis 1 mm-iT  depresiis dro: 249+/-98 vs 300+/-

105 P=0.35 

II jgufi: MET: 6.7.0+/-2.1 vs 9.4+/- 2.0 P=0.52, datvirTvis xangrZlivoba (wm): 530+/-

162 vs 630+/- 110 P=0.512, ST  segmentis 1 mm-iT  depresiis dro: 247+/-105 vs 330+/-

100 P=0.23 

 

radganac mxris arteriis dilataciis unaris gaumjobesebas Tan axlda 

tredmilis Sedegebis gaumjobeseba. SeiZleba vivaraudoT, rom mxris 

arteriis dilataciis unari SeiZleba ganvixiloT, rogorc koronaruli 

arteriebis daavadebis simZimis parametric pacientebSi gadatanili 

miokardiumis infarqtiT.  

Cvens mier kvlevis dawyebamde wamoyenebuli hipoTeza, rom endoTeliumis 

funqciuri mdgomareobis gaumjobesebam SesaZloa moaxdinos kad-is 

simptomebis koreqcia, garkveulwilad damtkicda. endoTeliumis funqciuri 

bevri kvleva iyo Catarebuli statinebis mier endoTeliumis funqciuri 

mdgomareobis gaumjobesebis Sesaxeb, rac ZiriTadad statinebis mier 

azotis monoqsidis modulaciis unariT iyo ganpirobebuli. Nnebivololi, 

romelic azotis monoqsidis modulacias argininuli gziT axdens, aseve 

aumjobesebs endoTeliumis funqcias. Tumca jer ar arsebobs sakmarisis 

sarwmunoeba nebivololis gamoyenebis Sesaxeb kad-is dros da iSemiur 

pacientebSi arCevis beta-blokerebad moqmedi gaidlainebis Tanaxmad jer 

kidev bisoprololi, metoprololi da karvediloli moiazreba. radgan 

kad-is morfologiuri substarati aTerosklerozi da endoTeliumis 

disfunqciaa, eWvs ar iwvevs nebivololis upiratesoba mis samkurnalod. 

Cveni kvleviT damtkicda simvastatinis da simvastatinisa da nebivololis 

kombinaciis maRali sargebloba endoTeliumis funqciisa da kad-is 

simptomatikis gaumjobesebisaTvis. 

 

 



VI danarTi 

 

 

grafiki N 1 

FMD % maxasiaTeblis   reaqtiuli hiperemiis dros janmrTel individebsa da 

pacientebSi gadatanili miokardiumis mwvave infarqtiT. 

 

 

 
 

 

  FMD% maCvenebeli  janmrTel individebSi  (12.1%) 

  FMD% maCvenebeli  pacientebSi gadatanili miokardiumis infarqtiT. (6.8%) 
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grafiki N 2 

mxris arteriis diametris cvlilebis maCvenebeli (mm)    reaqtiuli 

hiperemiis dros janmrTel individebsa da pacientebSi gadatanili 

miokardiumis infarqtiT. 

 

 

 

 

 

   mxris arteriis diametris cvlilebis maCvenebeli (mm)  janmrTel 
individebSi (0.4mm) 

   mxris arteriis diametris cvlilebis maCvenebeli (mm)  pacientebSi 
gadatanili miokardiumis mwvave infarqtiT. (0.2mm) 
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grafiki N 3 

mxris arteriis diametris nitroglicerin-damokidebuli dilataciis % 

maCvenebeli janmrTel individebsa da pacientebSi gadatanili miokardiumis 

infarqtiT. 

 

 

 

 

 

 

   mxris arteriis diametris nitroglicerin-damokidebuli dilataciis % 

maCvenebeli janmrTel individebSi (7.8%) 

   mxris arteriis diametris nitroglicerin-damokidebuli dilataciis % 
maCvenebeli pacientebSi gadatanili miokardiumis infarqtiT. (7.6%) 
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grafiki N 4 

mxris arteriis   FMD monacemebi (%) kvlevis dawyebisas da mkurnalobidan 3 

Tvis Semdeg pirvel da meore jgufebSi 

 

 

 

 

  mxris arteriis  FMD monacemebi (%) kvlevis dawyebisas I jgufSi(6.9%) 

 mxris arteriis  mxris arteriis   FMD monacemebi (%) mkurnalobidan 3 Tvis 

Semdeg pirvel jgufSi (9.7%) 

 mxris arteriis  FMD monacemebi (%) kvlevis dawyebisas I jgufSi (6.7%) 

 mxris arteriis  mxris arteriis   FMD monacemebi (%) mkurnalobidan 3 Tvis 

Semdeg meore jgufSi (11.4%) 
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grafiki N 5 

mxris arteriis diametris cvlilebis maCvenebeli (mm)    reaqtiuli 

hiperemiis dros kvlevis dawyebisas da mkurnalobis dawyebidan 3 Tvis 

Semdeg pirvel da meore jgufebSi 

 

 

 

 

  mxris arteriis  diametris cvlilebis maCvenebeli (mm)kvlevis dawyebisas 

I jgufSi (0.25mm) 

 mxris arteriis  mxris arteriis   diametris cvlilebis maCvenebeli (mm) 
mkurnalobis dawyebidan 3 Tvis Semdeg pirvel jgufSi (0.4mm) 

 mxris arteriis  diametris cvlilebis maCvenebeli (mm)kvlevis dawyebisas I 
jgufSi (0.2mm) 

 mxris arteriis  mxris arteriis   diametris cvlilebis maCvenebeli (mm)  

mkurnalobis dawyebidan 3 Tvis Semdeg meore jgufSi (0.4mm) 
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grafiki N 6 

mxris arteriis diametris nitroglicerin-damokidebuli dilataciis % 

maCvenebeli  kvlevis dawyebisas da mkurnalobis dawyebidan 3 Tvis Semdeg I 

da II jgufebSi. 

 

 

 

 

  mxris arteriis diametris nitroglicerin-damokidebuli dilataciis % 
maCvenebeli kvlevis dawyebisas I jgufSi (7.7%) 

 mxris arteriis diametris nitroglicerin-damokidebuli dilataciis % 

maCvenebeli mkurnalobidan 3 Tvis Semdeg II jgufSi (7.6%) 

 mxris arteriis diametris nitroglicerin-damokidebuli dilataciis % 

maCvenebeli kvlevis dawyebisas I jgufSi (8.7%) 

 mxris arteriis diametris nitroglicerin-damokidebuli dilataciis % 
maCvenebeli mkurnalobidan 3 Tvis Semdeg II jgufSi (9.4%) 
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grafiki N 7 

Sesrulebuli MET-is raodenoba kvlevis dawyebisas da mkurnalobis 

dawyebidan 3 Tvis Semdeg pirvel da meore jgufebSi 

 

 

 

 

  Sesrulebuli MET-is raodenoba kvlevis dawyebisas I jgufSi (7.0 MET) 

 Sesrulebuli MET-is raodenoba mkurnalobis dawyebidan 3 Tvis Semdeg I 

jgufSi (9.2 MET) 

 Sesrulebuli MET-is raodenoba kvlevis dawyebisas II jgufSi (6.7 MET) 

 Sesrulebuli MET-is raodenoba mkurnalobis dawyebidan 3 Tvis Semdeg II 

jgufSi (9.4 MET) 
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grafiki N 8 

datvirTvis saerTo xangrZlivoba kvlevis dawyebisas da mkurnalobis 

dawyebidan 3 Tvis Semdeg pirvel da meore jgufebSi (wm) 

 

 

 

 

 

 

  datvirTvis saerTo xangrZlivoba kvlevis dawyebisas I jgufSi (544wm) 

  datvirTvis saerTo xangrZlivoba mkurnalobis dawyebidan 3 Tvis Semdeg 

I jgufSi (600wm) 

  datvirTvis saerTo xangrZlivoba kvlevis dawyebisas II jgufSi (530wm) 

  datvirTvis saerTo xangrZlivoba mkurnalobis dawyebidan 3 Tvis Semdeg 

II jgufSi (630wm) 
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grafiki N 9 

ST segmentis 1 mm-iT depresiis dro kvlevis dawyebisas da mkurnalobis 

dawyebidan 3 Tvis Semdeg pirvel da meore jgufebSi (wm) 

 

 

 

 

  ST segmentis 1 mm-iT depresiis dro kvlevis dawyebisas I jgufSi (249wm) 

  ST segmentis 1 mm-iT depresiis dro mkurnalobis dawyebidan 3 Tvis 

Semdeg I jgufSi (300wm) 

  ST segmentis 1 mm-iT depresiis dro kvlevis dawyebisas II jgufSi (247wm) 

    ST segmentis 1 mm-iT depresiis dro mkurnalobis dawyebidan 3 Tvis 

Semdeg II jgufSi (330wm)  
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