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                            Sesavali 

 

aortis sarqvlis kalcinozi da stenozi erTerTi xSiri 

paTologiuri procesia gulis sarqvlebis SeZenil avadmyofobaTa Soris, 

romlis mkurnalobis erTaderTi meTodia meqnikuri an biologiuri 

proTeziT aortis sarqvlis qirurgiuli Canacvleba-remodelireba(1). 

aortis sarqvlis SeZenili stenoziT avdmyobTa ricxvi asakTan erTad 

izrdeba, mas II adgili uWiravs ararevmatuli genezis gulis sarqvlebis 

saerTo paTologiaTa Soris da guli-sisxlZarRvTa daavadebebidan mas 

mxolod hipertonuli avadmyofoba Tu uswrebs (Piera-Velazquez S;Li Z;et.,al 

2011). F 

sarqvlis karedebis fibrozuli gasqeleba da kalcinozi 

warmoadgens nebismieri etiologiis aortis sarqvlis stenozis 

klinikuri simptomebis gamovlinebis mizezs, ararevmatuli genezis 

aortis sarqvlis stenozis CaTvliT. Kklinikuri simptomebis 

manifestacia damokidebulia aortis sarqvlis stenozis xarisxze, rac 

metia sarqvlis Seviwroeba, miT ufro metadaa gamoxatuli hemodinamikuri 

darRvevebi, gansakuTrebiT, mZime klinikuri Sedegebia mosalodneli 

rodesac aortis sarqvlis farTobi 3sm-is mesamedze naklebs Tu Seadgens 

(Ruel M;Kulik A;et.,al.2005)  

aortis sarqvlis stenozi warmoadgens TandaTanobiT progresirebad, 

dinamiur process, romelsac axasiaTebs ramdenime aTeuli wlis 

ganmavlobaSi xangrZlivi asimptomuri mimdinareoba, rasac mohyveba mokle 

simptomuri fazebi, rogorc wesi, dakavSirebuli aortis sarqvlis 

xvrelis SeviwrovbasTan misi kalcinozisgamo, (Jonson RC; Leopold JA at.,al 

2006).  

2015 wlis monacemebiT, amerikis SeerTebul StatebSi, yovelwliurad 

daaxloebiT 15,000 avadmyofi iRupeba aortis sarqvlis daavadebebis gamo, 
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maT Sorisaa aortis sarqvlis ararevmatuli genezis, kerZod, ki 

senilur/distrofiuli da aTerogenuli etiologiis aortis sarqvlis 

karedebis kalcinozi da stenozi, Sesabamisad, am daavadebiT 

sikvdilianoba yovelwliurad  2% _ 4% mde meryeobs (Fox CS, Vasan RSetal., 

2003;Dyakova M,Shantikumar S. et., al., 2016). 

Aararevmatuli aortis sarqvlis kalcinozi da sarqvlovani stenozi 

viTardeba pacientebSi, rogorc normuli samkarediani sarqveliT, aseve 

aortis orkaredi sarqvlis pirobebSi. arsebuli monacemebiT, im 

pacientTa 70%-s, romelTac aqvT Tandayolili orkarediani aortis 

sarqveli, uviTardebaT aortis sarqvlis stenozi da sicocxlis 1-2 

dekadaSive esaWiroebaT aortis sarqvlis qirurgiuli remodelireba 

aortis samkaredi sarqvlis stenoziT davadebul pacientebTan SedarebiT, 

romelTa Soris sarqvlis kalcinozi da stenozi ZiriTad SemTxvevaSi 

asakzea damokidebuli. 

Kpirvelad aortis sarqvlis kalcificikaciuli stenozi, aRweril 

iqna 1904 wels da igi im droisTvis miiCneoda, rogorc iSviaTi daavadeba,  

ar iyo aRiarebuli, rogorc damoukidebeli nozologiuri erTeuli, 

radganac paTologanatomiuri kvlevebiT dasturdeboda mxolod aortis 

sarqvlis karedebis gasqeleba da sklerozi. mxolod mogvianebiT, 

mravali aTwleulis ganmavlobaSi aortis sarqvlis sklerozi da 

stenozi ganixileboda, rogorc sxvadasxva paTologiuri mdgomareoba, 

Tumca, bolo mtkicebulebebiT irkveva, rom isini erTi da imave procesis 

sxvadasxva etaps warmoadgens.zogierTi mkvlevaris azriT aortis 

sarqvlis ara revmatuli stenozi, es aris - asakze damokidebuli 

dinamikuri, duned mimdinare progresirebadi procesi (Nalini M; Fank J; et.,al 

2011). 

gansakuTrebul sirTules warmoadgens ararevmatuli genezis aortis 

sarqvlis stenozis diferenciuli diagnostika: warmoadgens Tu ara 

aortis sarqvlis stenozi asakovan an moxucebul pacientebSi 

aTerosklerozis fonze ganviTarebul daavadebas, Tu igi gvevlineba – 

rogorc sarqvlis karedebis pirveladi-degeneraciuli cvlilebaTa 

kompleqsi, misi Semdgomi kalcinoziTa da fibroziT, romelic asakis 

matebazea damokidebuli. ismeba kiTxva maSin ratom ar viTardeba aortis 

sarqvlis stenozi Tundac umetes asakovan pirebSi? cnobilia, rom 
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marcxena parkuWis hipertrofiuli miokardi aortis sarqvlis stenoziT 

daavadebul pacientebSi iwvevs subendokardiuli sisxlZarRvebis da 

koronaruli arteriebis stenozs, rasac mosdevs koronaruli 

ukmarisobis klinikuri suraTis ganviTareba bevrad ufro adre vidre, 

gulis ukmarisobisa, romelic saerTod araa dakavSirebuli sarqvlis 

aTerosklerozul gadagvarebasTan (Groot E; Hoving GK;et.,al 2004; Poggianti E; 

Venneri L;et.,al2003). 

ukanasknel periodamde, rogorc aortis, aseve misi sarqvlis 

karedebis kalcifikaciisa da stenozis ganviTarebis ZiriTad mizezad 

cnobili iyo eg.w. “wear and tear” – is Teoria, romelic afasebs daavadebas, 

rogorc asakze damokidebul paTologiur process, Tanamedrove 

mtkicebulebebi ki miuTiTebs, rom aortisa da misi sarqvlebis stenozi 

SesaZloa gamowveuli iyos aqtiuri anTebiTi procesiT, romelic moicavs 

da aerTianebs bioqimiur humorul da genetikur risk-faqtorebs. 

Otto da misma kolegebma (1994) aCvenes, rom gul-sisxlZarRvTa 

daavadebebSi 50%-iT imatebs miokardiumis infarqtis riski. helsinkis 

“asakze damokidebuli daavadebebis kvlevis” SedegebiT aseve varaudoben, 

rom pacientebs zomieri da mZime aortis stenoziT hqondaT sikvdilobis 

yvelaze maRali xelSemwyobi riski gul-sisxlZarRvTa daavadebebis 

arsebobis gamo, kerZod ki, maRalia insultTan dakavSirebuli 

sikvdiloba, aseve am pacientebis umravlesobas aReniSnebodaT 

winagulebis TrTolva. U 

arsebobs mosazreba, rom gulis sarqvlebis “degeneraciuli” 

daavadebebi dakavSirebulia sarqvlis firfitebis miofibroblastebis 

osteogenur diferenciaciasTan, romelic warmoadgens dabali simkvrivis 

lipoproteinebis receptorebis gaaqtivebasTan dakavSirebul meorad 

proces (Frank C.Caira BSc,Stuart R at. Al..2006). 

epidemiologiuri kvlevebis SedegebiT dadginda, rom asakze 

damokidebuli aortis sarqvlis stenozis klinikuri risk-faqtorebi 

analogiuria gul-sisxlZarRvTa aTerosklerozuli daavadebis Sedegad 

gamowveuli aortis sarqvlis stenozisa, rogoricaa: mamrobiTi sqesi, 

hiperqolesterolemia, hipertenzia, diabeti, mweveloba, garda amisa,  

meqanikuri, stresuli da aseve sxvadasxva aTerogenuli zemoqmedeba, 

rogoricaa: dabali simkvrivis lipoproteinebi, angiotenzin II da 
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lipopolisaqaridebi, romelic astimulirebs endoTeluri ujredebis 

apoptozs, rasac, SesaZloa, mosdevdes cirkulaciaSi myofi 

osteoblasturi klonis ujredebis dagroveba da dazianebuli ubnis 

kalcifikacia. amdenad endoTeliumis meqanikuri da humoruli dazianeba 

warmoadgens gulis sarqvlovani daavadebis adreul fazas (Bostrom KI; 

Rajamannan NM et.,al 2011; MohlerER; Gannon F,et.,al 2011) . 

ATanamedrove kvlevebis SedegebiT, asakdamokidebuli adamianis 

aortis sarqvlis stenozi aris Sedegi Zvlovani matriqsis aqtiuri 

formirebisa aortis sarqvelSi, garda amisa, histopaTologiuri 

mtkicebulebebi miuTiTebs, rom aortis sarqvlis adreuli dazianeba ar 

aris mxolod meoradad mimdinare asakdamokidebuli paTologiuri 

procesi, aramed warmoadgens aqtiur ujredul dinamikas, romelic 

mosdevs klasikur “dazianebaze sapasuxo reaqcas”, igi analogiuria 

aTerosklerozis ganviTarebis Teoriisa. aqve aRsaniSnavia, rom gulis 

iSemiuri an aTeroskleroziT daavdebul yvela avadmyofs ar uviTardeba 

aortis sarqvlis kalcinozi da stenozi (ieJovanen J;Jovanen T; Laurila T et.,al 

1998; Owens DS;Katz R;et.,al 2010).  

aortis sarqvlis normuli karedebi makroskopulad aris gluvi, 

Txeli, opalesciuri. mikroskopulad Cans mkafiod gansazRvruli 

qsovilovani fenebi da mcire ujredebi. asakis mateba xels uwyobs 

aortis sarqvlis qsovilis gasqelebas, adipocitebis momatebas. 

kalcificirebuli stenozisTvis damaxasiaTebelia afrebis gasqeleba 

lipiduri kvanZovani masebis dagrovebiT. mikroskopuli kvleviT Cans 

endoTeliumis bazaluri membranis dazianeba. dazianeba moicavs: 

dezorganizebul kolagenis boWkoebs, qronikul anTebiT kerebs, 

lipoproteinebs, lipidebs, Zvlovani matriqsis cilebs da Zvlovan 

mineralebs. xazgasasmelia, rom aortis sarqvlis karedebi normulad 

usisxlZarRvoa da misi JangbadiT momarageba xdeba difuziiT.  

normaSi usisxlZarRvo aortis sarqvlis firfitebSi daavadebis 

ganviTarebis adreul etapzeve aRiniSneba neoangiogenezi da endoTeluri 

ujredebis aqtivacia, Sesabamisad, viTardeba paTologiuri 

neovaskularizacia, romelsac mosdevs daavadebis progresireba (Senqupta 

DP;Narula J; et.,al 2017).  
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sakiTxis aqtualoba: aortis sarqvlis stenozi yvelaze xSiri 

paTologiuri procesia gulis sarqvlebis SeZenil daavadebaTa Soris. 

ararevmatuli genezis aortis sarqvlis stenozis gamomwvev mizezTa 

Soris umTavresi adgili uWiravs aTerosklerozs da senilur 

kalcinozs. 65 wlis zeviT da ufrosi asakis pacientebSi – aortis 

sarqvlis kalcifikacia gxvdeba 20 – 30%, xolo 85 wlis zeviT ki 48% – 

Si.  

sakiTxis aqtualobas da kvlevisadmi samecniero interess 

gansazRvravs is garemoeba, rom aortis sarqvlis stenozi ganixileboda,  

rogorc duned mimdinare asakdamokidebuli procesi, magram Tanamedrove 

klinikur – morfologiuri kvlevis monacemebze dayrdnobiT ukanaskneli 

15 wlis ganmavlobaSi gavrcelda mosazreba, rom aortis kalcinozi 

aqtiuri procesia, igi inicirebulia sxvadasxva, zogjer daudgeneli 

etiologiuri  faqtorebiT, aseve, anTebiT an operaciis Semdeg 

cvlilebebiT (aortis sarqvlis Canacvleba meqanikuri an biologiuri 

proTeziT), proTezirebis Semdeg savaraudod, maRali biomeqanikuri 

datvirTvis arsebobis gamo SemTxvevaTa 30-60%-Si aRiniSneba sarqvlis 

struqturuli degeneracia da restenozi, romelic, nawilobriv, 

sarqvlis kalcifikaciis Sedegia. intra-da postoperaciul  garTulebaTa 

riski 3 – 10%–mde aRwevs.  

aortis sarqvlis stenozis mainicirebel faqtors warmoadgens 

persistiuli anTebiTi reaqcia, romlis Sedegia aortis sarqvlis 

seniluri da aTerogenuli kalcifikacia, zemoTqmul etiologiasTan 

mimarTebaSi da saWiroebs postoperaciul etapze diferenciul 

samkurnalo midgomas, SesaZloa karedebis imunohistoqimiuri profilis 

gaTvaliswinebiT operaciamde, rac sakuTari kvlevis Sualeduri 

SedegebiT dasturdeba. gamomdinare aortis sarqvlis stenozis 

Tanamedrove Sefasebidan da ori damoukidebeli procesis koncefciidan, 

kvlevis mizania aTerosklerozuli da seniluri genezis kalcinozis 

madiferenciaciebeli morfologiuri kriteriumebis gamovlena: rac 

SeiZleba gaxdes aortis sarqvlis stenozis xelSemwyobi 
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zogadracionaluri da imunomorfologiuri faqtorebis gamovlenis 

winapiroba. 

K 

kvlevis amocanebi: 

 

1) aortis sarqvlis aTerogenuli dazianebis (kalcifikaciis) 

diferenciacia histopaTologiuri da imunohistoqimiuri 

kriteriumebis dazustebiT, eqvivalenturi klinikur–

morfologiuri paralelebis gamovlena asakisa da sqesis 

gaTvaliswinebiT. 

2) aortis sarqvlis stenozis degeneraciuli(seniluri) tipis 

damaxasiaTebeli histopaTologiuri da imunohistoqimiuri 

profilis gamovlena, Sefaseba da Sesabamisi klinikur–

morfologiuri paralelebis dadgena asakisa da sqesis 

gaTvaliswinebiT. 

3) orive paTologiuri procesis damaxasiaTebeli 

imunohistoqimiuri da histopaTologiuri cvlilebebis 

morfometruli da statistikuri damuSaveba, aortis 

sarqvlis kalcinozuri degeneraciis klinikuri, 

histopaTologiuri da molekulur-biologiuri 

kriteriumebis Camoyalibebis mizniT. 

 

meTodologiuri midgoma da kvlevis dizaini iTvaliswinebs 

diferenciulad SeviswavloT: aortis sarqvlis endoTeliumSi 

neoangiogenezisa da neoendoTeliogenezis fenomeni, asakze da sqesze 

damokidebuli Taviseburebebis SefasebiT sarqvlis stenozis dros; 

neovaskularizaciis kavSiri anTebiTi procesis persistenciasa da 

kalcifikaciis CamoyalibebasTan. Cveni kvlevis specialuri amocanebidan 

gamomdinare, mizanmimarTulad Seswavlilia angiogenezuri zrdis 

faqtorebis: CD34, CD31 da panendoTeluri zrdis faqtoris-VEGF 

receptorTa aqtivoba aTerogenuli da seniluri tipis aortis sarqvlis 

stenozis dros. aseTi midgoma mniSvnelovani da ganmsazRvrelia, radgan 

ori dasaxelebuli nozologiuri erTeuli gansxvavdeba funqciuri da 

struqturuli Zvrebis aqtivobiT, magram paTogeneziT da klinikuri 
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suraTiT erTi  daavadebis gamovlenis or saxeobas warmoadgens. amave 

dros, SeiZleba vupasuxoT kiTxvaze: aris Tu ara seniluri aortis 

sarqvlis stenozi asakdamokidebuli dazianeba Tu igi warmoadgens 

aTeroskleroziT provocirebul asakdamokidebul process, romelic 

principulad msgavsia aTerogenuli stenozisa.  

 

                  

 

                  

                naSromis mecnieruli siaxle 

 

 

 

1. gamovlenili iqneba degeneraciuli/seniluri da aTerogenuli 

genezis kalcinozis madiferenciaciebeli morfologiuri 

kriteriumebi 

2. aseve, dadgenili iqneba aortis sarqvlis 

degeneraciuli/seniluri da aTerogenuli genezis 

kalcifikaciis imunohistoqimiuri profili operaciamde da 

maTi SedarebiTi analizi, rogorc ori damoukidebeli 

nozologiuri dazianebisa. 

3. naCvenebia neovaskularizaciisa da neoendoTeliocitebis 

aqtivaciis done aortis sarqvlis stenozis 

degeneraciuli/seniluri da aTerogenuli genezis dros 

kalcificirebuli sarqvlis endoTeliumSi operaciamde. 

4. gamovlenilia degeneraciuli/seniluri da aTerogenuli 

genezis aortis sarqvlis stenozis dros arsebuli makro- da 

mikroskopiuli cvlilebebis da aseve, imunohistoqimiuri 

kvlevis Sedegebis damokidebuleba asaksa da sqesze. 
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naSromis praqtikuli Rirebuleba:  

 

 

1. degeneraciuli/seniluri da aTerogenuli genezis kalcinozis 

madiferenciaciebeli morfologiuri kriteriumebis gamotanis  

safuZvelze SesaZlebelia Camoyalibdes rogorc pre- aseve 

postoperaciul etapze diferenciuli samkurnalo midgoma, 

romelic SesaZlebelia CarTuli iqnas klinikur praqtikaSi 

damatebiTi medikamentozuri Terapiis optimizaciisaTvis. 

2. imunohistoqimiuri kvlevis Sedegebs SesaZlebelia 

davukavSiroT prognozuli Rirebulebebi, romelic 

korelaciaSia operaciis Semdgomi recidivebis prognozis 

SesaZleblobasTan, rac, aseve, gaTvaliswinebuli unda iyos 

klinicistebis mier mkurnalobis efeqturobis gansazRvris da 

dinamikuri meTvalyureobisTvis.  

 

                 

 

 

 

 

 

 

 

 

 

 

 

 

 

ავტორის სტილი დაცულია



12 
 

disertaciis Temaze gamoqveynebulia 4 samecniero naSromi  

 

1. Age Depending Characteristics of Aortic Valves Stenosis: Senile versus 

Atherosclerotic Diseases According to Immuno-histochemical 

Study.Academia Journal of Scientific Research; 4(8): 249-255;August- 2016 

(Tamar Saladze and Liana Gogiashvili);(Impact factor). 

2. Histological and Immunohistochemical studies of atherosclerotic and senil 

calcific aortic valve stenosis. Georgian Medical News , 2015, N 7-8, 94-99 . 

(T.Saladze, L.Gogiashvili, Z.Tsagareli, Z.Bakhutashvili, et.,al) 

(PubMed;Scopus). 

3. Особенности экспрессии иммуномаркеров CD34  и  VEGF в клапане 

аорты при сенильной  и атеросклеротической кальцификаци 2014 . 

“Сборник  материалов” – Международной научной конференции, 

посвещенной 95- лнтному юбилею создания кафедры анатомии 

человека Азербайджанского медицинского университета ( Саладзе Т. 

М.  Гогиашвили Л.Е Цагарели З.Б ). 

4.  Clinical-morphological study of aortic valves in senile and atherosclerotic lesions. 

Euromedica-Hannover-2015 “Modern Aspects of diagnostics, treatment and 

rehabilitation” Hannover, Germany (T.Saladze, L.Gogiashvili, Z. Bakhutashvili, 

Z.Tsagareli).  

 

                   

 

 

 

 

 

 

 

 

 

 

 

 

ავტორის სტილი დაცულია



13 
 

 

                Tavi I. literaturis mimoxilvaG 

N1.1 normuri aortis sarqvlis makro da mikro struqtura 

 

aortis sarqvlis makro da mikrostruqtura aRwerilia mravali 

avtoris mier (Anderson R.H. (2000), Baset A.L, Fenegolio J,J, Wit a.l. (1976) 

Bellhouse B.J (1968 0) , Choo  S.J (1999), Edvards M. B, Taylor K.M. (1999),Hokken 

R.B. ,Bartelings M. M,  Bogers  A.J.(1997), Icardo J.M. Colvee E. (1995)) aseve, 

vrclad aris ganxiluli aortis sarqvlis anatomiur-funqciuri 

Taviseburebani (Walmskey T,Simington J, Bryce TH(1929),  Carg A Ogilvie BC, 

Mcleod AA (2000), Walmsley R). aRsaniSnavia is faqtic, rom arsebobs gulSi 

arsebuli oTxi sarqvlis, rogorc anatomiuri-histologiuri msgavseba, 

aseve mkveTri gansxvaveba, romelic aRwerilia Martin Misted and Hans-

Hinnch Severs (2007) is mier. Aaortis sarqvlis struqturuli 

Taviseburebis (sarqvelSi Semavali namglisebri afrebis raodenoba) da 

masSi Semavali komponentebis raodenobis codnas mniSvnelovani adgili 

uWiravs aortis sarqvlis qirurgiuli remodelirebis teqnikur marTvasa 

da qirurgiuli mkurnalobis taqtikis SemuSavebaSi Anderson R.H.(1982). G 

gulis fibrozuli ConCxi (Fibrous skeleton), romelic aerTianebs 

gulSi Semaval oTxive sarqvels,  uzrunvelyofs maT mWidro urTierT 

kavSirs, aseve gansazRvravs gulSi sarqvlebis adgilmdebareobas,  es 

anatomiuri Tavisebureba aRweril iqna Yacoub and Cohn (2004) –is mier,  mas 

hqonda fundamenturi mniSvneloba aortis sarqvlis dazianebaTa 

qirurgiuli mkurnalobis ganviTarebisaTvis.   

miuxedavad mWidro urTierTkavSirisa da saerTo fibrozuli 

ConCxisa,  romelic, erTis mxriv, sarqvlebis safuZvels qmnis, meores 

mxriv ki, kunTovani boWkoebis didi umravlesobis mimagrebis adgils 

warmoadgens, gulis fibrozuli ConCxi, misi mkvrivi SemaerTebeli 

qsovilis struqtura, membranuli Zgide,  fibrozuli Zafebi da 

fibrozuli rgolebi oTxive sarqvlisTvis individualurad yalibdeba. 

oTxive sarqvlis struqturuli Tavisebureba aRwerilia Misfeld M, Sievers 

H.H. (2007) –is mier.  
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zogierTi avtori aortis sarqvels  gamohyofs aortis fesvis 

Semadgenlobidan da maT cal-calke ganixilavs.  nawili avtorebisa  

aortis sarqvels (Valva aortae) aortis fesvis nawilad Tvlis (Hokken, 

(1997), xolo Semadgenel struqturebs   individualuri, mxolod misTvis 

damaxasiaTebeli forma da agebuleba aqvT, rac maRal koordinirebul 

dinamikur funqcias uzrunvelhyofs (Bellhouse & Bellhouse et. al. 1968;  

Brewer  et. al.1976; Thubrikar   et. al. 1980;   1976;  Thubrikar   et. al. 1980; et.al. 

1999) anatomiuri Taviseburebebis mixedviT, qirurgiul praqtikaSi 

dadginda aortis sarqvlis komponentebis qirurgiuli terminebic (Choo 

1999). Aaortis sarqvlis moculobisa da funqciis gazomvas, 

mniSvnelovani adgili uWiravs mkurnalobis taqtikis SerCevaSi, es 

parametrebi 2D eqokardiografuli diagnostikiT (Akhtar M, Tuzcu Em, 

Kapadia SR, Svensson LG, Greenberg RK, Roselli EE, Halliburton S, Kurra V, 

Schoenhagen P, Sola S.(2009)) dgindeba, magram miuxedavad am meTodisa, 

sarqvlis komponentebis sruli vizualizacia xSir SemTxvevaSi 

arasakmarisad xdeba (Moss RP, Ivens E,  PasupatiS, Thompson CR,  Munt B,  

Sinha l A, Webb JG(2008),  Sesabamisad, ukeT diagnistikisaTvis, kerZod, ki 

aortis sarqvlis  da sarqvelSi Semavali komponentebisa geometriis 

dasadgenad  (Anderson RH(2000)), mowodebulia mravalSriani 

kompiuteruli tomografia, romlis meSveobiTac ukeT xdeba 

vizualizacia aortis sarqvelis fesvisa da masSi Semavali 

komponentebisa da Sesabamisi anatomiuri erTeulebis paTologiis 

diagnostika (Zheng Y, John M, Liao r, Nottling A, Boese J, Kempfert J, Walther 

T, Brockmann G, Comaniciu D. (2012). A sarqvlSi Semavali komponentebis 

mkveTri konturis mosaxazad aqtiuri gamoyeneba hpova 3D  diagnostikam, 

romelic uzrunvelyofs xarisxian da saimedo gamosaxulebas (Yushkevich 

Pa, Piven J, Hazelett HC et. al. (2006)). 

aortis sarqvlis histologiuri suraTi mravalgzis aris aRwerili.  

Tavdapirvelad – Benninghoff is (1930) mier, Tanamedrove literaturaSi 

aRwerilia aortis sarqvlis struqturuli elementebi sinaTlisa da 

eleqtronuli mikroskopiT da imunohistoqimiuri meTodebiT. 

Jane A. Leopold-is monacemebiT, adamianis aortis sarqveli 

avaskuluria da aortas fibrozuli rgoliT emagreba. aortas 1mm sisqis  
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namglisebri afrebi emagreba, romelic Sedgeba gareTa endoTeluri 

ujredebis firfitisa (VECs)  da sami SigniTa firfitisgan, romelic 

yalibdeba sarqvlis intersticiuli ujredebisgan  (VICs), amasTan, 

gluvkunTovani ujredebi da miofibroblastebis raodenoba ar aRemateba 

5%-s. 

  Otto CM, Cuusisto J, Reichenbach DD. et. al. (1994) ganmartebiT, es 

firfitebi cnobilia, rogorc fibrosa, spongioza, ventricularis, raTa aisaxos 

maTi anatomiuri mdebareoba, ujreduli da ujredgare matriqsis 

Semadgenloba da biomeqanikuri maxasiaTeblebi. 

Martin M. and Sivers  H.H.(2007)_ mohyavT monacemebi aortis fesvSi 

Semavali komponentebis fiziologiuri, anatomiuri da  histologiuri 

suraTi cal-calke, aseve, maT pirvelad Seafases sarqvlis 

fiziologiuri daWimulobisa da neironuli Semadgenlobis suraTic.   

 A 

 

 

 

1.2. aortis sarqvlis struqturuli komponentebi 

 

I. Annulus   _ aortis sarqvlis karedebi sarqvlis kedels emagreba 

mWidrod dajgufebuli kolagenuri boWkoebis qselis meSveobiT, 

romelsac –Annulus- uwodeben (Missirlis & Armeniades 1977). es aris zona, 

sadac sarqvlis afrebSi kolagenuri boWko specifikuradaa ganlagebuli,  

aortis sarqvels hyofs parkuWovan da sisxlZarRvovan nawilebad. 

ganakveTze uSualod am nawilSi  ikveTeba xrtilovani saxis struqtura, 

romelic kolagenuri boWkos wriuli ganlagebis gamo iqmneba (I, II, V, VI 

tipis kolageni) Wolinsky H, Glagov S. (19676) -is mixedviT. parkuWovani 

nawili Sedgeba endoTeluri firfitebisgan, xolo arteriuli nawili ki 

gadadis sisxlZarRvis (aortis) struqturaSi. mikrosisxlZarRvTa 

SemaerTebel qsovilSi  igi dakavSirebulia elastikuri boWkoebiT, aseve 

SesaZlebelia maTSi identificirebuli iqnas umielino nervuli 

boWkoebic. 
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II. Commissures _ Peskin & McQueen (1994) – is gadmocemiT, aortis 

sarqvlis, kerZod, ki sarqvlis afrebis funqciis Zala pirdapir 

dakavSirebulia kolagenuri boWkos sistemasTan, romelic uSualod 

axorcielebs am funqcias, mas specifikuri ganlageba aqvs,  igi 

sxivuradaa ganlagebuli, rogorc intimaSi, aseve mediaSic, swored es 

specifikuri agebuleba uzrunvelyofs wnevis optimalur gadanawilebas 

sarqvelidan aortis kedlisken, am areSi eleqtronuli mikroskopiiT 

kvlevisas vnaxulobT bazalur membranas, romelic Semofarglavs  

endoTelur ujredebs da gamoyofs kolagenur da elastikur boWkoebs. 

III. Interleaflet riangels _   endokardi, Tavisi furclebis gaormagebiT, 

endokardis dublikaturiT, qmnis namglisebr afrebs, xolo maT 

(marjvena, marcxena da ukana) namglisebr afrebs Soris ki samkuTxedebs, 

romlebsac histologiurad fibrozuli struqtura aqvT (Yacoub,(1999); 

Anderson (2000)). Aavtorebma aseve aCvenes namglisebr afrebs Soris 

samkuTxedSi citoConCxuri da kumSvadi cilebis:  vimentinis, desminis da 

gluvkunTovani aqtinis eqspresia. Dreger(2003)-is azriT, SesaZloa swored 

es struqturebi  iyos aortis fesvis funqciis maregulirebelni. 

IV. Sinus of Valsalva _ Antonio Maria Valsalva(1666 – 1723), Sauren (1980). 

arteriebi guls fibrozuli rgolis meSveobiT ukavSirdebian. maTi 

SeerTebis adgilas, sadac sisxlZarRvebi gulis winagulebSi gadadis, 

sisxlis regurgitaciis SeCerebis mizniT gvxvdeba anatomiuri 

gamoberiloba, romelsac struqturulad da histologiurad iogis 

msgavsi agebuleba aqvs, igi pirvelad italieli mecnieris Valsalva - s 

mieraa aRwerili da misive saxels atarebs. valsalvas sinuss aortis 

kedlis msgavsi agebuleba aqvs da isic Sedgeba: Tunica intima, tunica media 

da tunica externa (adventitia)–sgan. SigniTa Sre (T.Intima)Sedgeba sqeli 

endoTeluri da subendoTeluri Sreebisgan, romelTac sigrZivi 

orientacia aqvT da erTmaneTisgan SigniTa elastikuri membraniTaa 

gamoyofili.        

Sua Sre (T.Media) Sedgeba cirkularulad ganlagebuli 

gluvkunTovani ujredebis, elastikuri boWkos, II da III tipis kolagenuri 

boWkoebisa da proteoglikanebisgan. elastikuri membranebis raodenoba 

asakTan erTad matulobs.gareTa (T.Adventicia) Sre ki_mediisgan gareTa 
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elastiuri membraniTaa gamoyofili da igi ZirTadad warmodgenilia:  I 

tipis kolageniT. 

 

V. Sinotubular  junction  - Bairati  A., Debiasi  S.(1981),  Bargman  W. (1963)_ 

maTi monacemebiT, aortis sarqvlis am ares aswvrivi aortis msgavsi 

ujreduli agebuleba aqvs, mxolod diametriT aris ufro didi vidre 

aswvrivi aortis kedeli. 

VI. Leaflets -  rogorc zemoT ukve aRiniSna, aortis sarqvlis 

endoTelur  da subendoTelur SreebSi kolagenur da elastikur 

boWkoebs sigrZivi mimarTuleba aqvT,  aortis sarqvlis namglisebri 

afrebi ki sapirispirod ganlagebuli ujreduli elementebisagan Sedgeba, 

es aris endoTeluri ujredebis lateraluri membranebi, romlebic  

erTimeores gadafaraven, Deck, (1986), Tvlis, rom am ganlagebis mizezia 

biaqsialuri winaaRmdegobis Zala. parkuWovan da aortul nawilebs 

Soris SemaerTebeli qsovilis daaxloebiT xuTi firfitaa ganlagebuli: 

Lamina  ventricularis, Lamina radialis, Lamina spongiosa, lamina fibrosa, lamina arterialis , 

sadavod iTvleba firfitebis zusti raodenoba (Gross and Kugel(1931).  

SemaerTebel qsovilSi elastikuri da kolagenuri boWkoebis 

membranebi koncentriulad gadafaravs erTmaneTs da fenestrirebul 

Rrublisebr struqturas qmnis (Scott & Vesely (1995 – 1996), Vesely (1998), 

Adamczyk (2000)). Aaortis fesvisaken datvirTvis gadanawilebas swored am 

ares ujreduli kombonentebis Taviseburi ganlageba uzrunvelhyofs 

(Clark& Finke(1974); Missirlis & Armeniades(1977); Broom 1978 ; Peskin & McQueen(1994); 

Connolly(1997) Tvlis, rom ujredgare komponentebidan aortis sarqvlis 

normul funqcias ganapirobebs gluvkunTovani ujredebi (Bairati(1978); 

Bairati & Debiasi(1981)) da  miofibroblastebi, (Brown(1996).  

aortis sarqvlis JangbadiT momarageba sisxlZarRvis kedlidan 

xorcieldeba, JangbadiT momarageba da metaboluri aqtivoba, aseve, 

uSualod sisxlmilis kedlis sisqezea damokidebuli (Weind, 2000; 2002).   

 

1.3. aortis sarqvlis kalcifikaciis meqanizmi 

kalcificirebuli aortis sarqvlis stenozi pirvelad frangma 

fiziolgma Lazare Riviere_ma aRwera (1663). pirveli cnobebi 

ავტორის სტილი დაცულია



18 
 

kalcificirebuli aortis Sesaxeb aseve aRwerilia Vaslef  SN, Roberts-is 

WC  (1465_ 1474) mier. kalcifikacia ganixileboda rogorc asakTan 

dakavSirebuli procesi, mxolod 1846 wels Seicvala da Camoyalibda 

Teoria, romelic gulisxmobs, rom igi aris degeneraciuli progresulad 

ganviTarebadi procesi. 

Tumca Virchow-ma 1863 wels aRniSna, rom mineraluri komponentebi, 

romelic yalibdeba kalcifikaciis dros, ufro metad Seesabameba 

osifikacias, vidre kalcifikacias. sisxlZarRvis kedelSi 

kalcifikatebis Calageba sisxlZarRvis sisqeSi mimdinare anTebiTi 

procesis Sedegia, romelic sklerozuli xdeba, mas mohyveba osifikacia 

da sabolood Zvlis msgavsi qsovilis Camoyalibeba. 

aortis sarqvlis degeneraciuli daavadebebi mravali mkvlevaris 

samecniero interess warmoadgenda (Rajamannan NM, Subramaniam M, Rickard D, 

et. al.2002; Steiner  I, Kasparova P. et. al. 2007 ) .  umetesi mkvlevaris azriT, 

aortis sarqvlis kalcifikaciis paTogenezSi  aqtiuri anTebiTi 

procesis Sedegia da mTavrdeba  osteogeneziT, Zvlis formirebiT xdeba 

adventiciuri ujredebis aqtivaciiT (Isner JM, Chokshi SK. et  al, Braimen J, 

Slovenki GA.1990). Lindroos M, Kupari M, et. al. (1993) monacemebiT, aortis 

stenozis ganviTareba dakavSirebulia asakTan,  asakobrivi cvlilebebi 

stenozis manifestacias axdens, magram, maTi azriT, asakis mateba da 

klinikuri gamovlinebebi sinonimebad ar moiazreba;  arasworia aseve 

mosazreba, rom kalcinozuri degeneracia,  asakTan dakavSirebuli 

garduvali procesebia. maT aseve aCvenes mniSvnelovani ricxviTi 

monacemebi asakovani pacientebisa, romelTac sisxlZarRvis an sarqvlis 

kedlis sisqeSi degeneraciuli procesebi ar axasiaTebdaT. avtorTa 

azriT, ufro marTebulia mosazreba - “kalcifikacia, rogorc 

qsovilovani pasuxi zogierT mastimulaciebel faqtorze”. 

    Sauren AAHJ, Kuijpers W, da Tanavt. (1980);gamokvlevebiT arsebobs 

sapirispiro azri - meqanikuri stresis hipoTeza, romlis mixedviTac 

gamaRizianebeli (mastimulacebeli) faqtori iwvevs aortis sarqvlis 

stenozs am hipoTeziT; aortuli sarqveli, misi anatomiuri agebulebidan 

gamomdinare, naklebad mdgradia meqanikuri stresis mimarT, ris gamoc 

anTebiTi procesi masSi advilad viTardeba da progresirebs. 
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Beppu S, Suzuki S, Matsuda H, da Tanavt.,(1993) gadmocemiT, aortis 

orkarediani sarqveli, savaraudod, unda yofiliyo stresisadmi ufro 

metad rezistentuli, magram gamokvlevebiT dadginda, rom aortis 

orkarediani sarqveli  ufro advilad ziandeba, vidre aortis normuli 

struqturis mqone samkaredi sarqveli. 

 C M Otto, J Kusisto , D D Reichenbach,  (1994)   histologiuri da 

imunohistologiuri kvlevebis moncemebiT ganaxorcieles, histologiuri 

cvlilebebis Sejameba 46_82 wlamde pacientebSi. normuli samkaredi 

aortis sarqvliT (n=6) ,saSualod gasqelebuli aortis sarqvliT(n=15) 

da klinikuri aortuli stenoziT (n=6), rom daedginaT aortis sarqvlis 

adreuli dazianebis niSnebi.  gamokvlevam gamoavlina, rom aortis 

sarqvlis  adreul dazianebas aqvs Semdegi struqturuli cvlilebebi: 

lipidebis, cilebis da kalciumis akumulacia da qronikuli anTebiTi 

infiltracia, romelic aseve gvxvdeba klinikurad gamovlenili stenozis 

dros, magram  ar aris dakavSirebuli asakovan transformaciasTan.  

aqedan gamomdinare , kidev erTxel ikveTeba Sexeduleba, rom aortis 

sarqvlis stenozi  aqtiuri procesia, nawilobriv inicirebuli 

qronikuli anTebiTi reaqciebiT.  

 Kaden JJ, Dempfle CE, Grobholz R, da Tanavt., (2005) kvlevebSi aseve aCvenes, 

rom aortis sarqvlis kalcifikacia, aris Zvlis firfitebis aqtiuri 

CalagebiT mimdinare procesi, da ara sarqvlis dazianebul ubanSi 

kalciumis fosfatebis pasiurad CalagebiT mimdinare asakze 

damokidebuli cvlilebaTa kompleqsi.  

1.4 aortis sarqvlis kalcifikaciis ujreduli meqanizmebi 

aortis sarqveli, rogorc makroskopul, aseve ujredul doneze 

pasuxismgebelia sisxlis mimoqcevis wris normul funqcionirebasa da 

xangrZliv meqanikur stressze. 

 (W. David Merryman.Frederick j schoen 2013) avtorebma SeZles 

gamoekveTad meqanokineturi (meqanikuri Zalis moqmedeba sarqvlis 

qsovilze da ujredebze) da meqanodinamikuri (meqanikuri Zalis Sedegad 

ganviTarebuli qsovilovani paTologiebi) procesebi aortis sarqvelSi, 

Tu rogor xdeba meqanikuri Zalis sinergia anTebiT citokinebsa da sxva 
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biomineralur signalSi, romelsac aortis sarqvlis kalcifikaciis 

Camoyalibeba mohyveba.ramdenime aseuli mikroni  sisqis aortis sarqvlis 

3 naxevarmTvarisebri afra 3 firfitisgan Sedgeba (fibroza, spongiosa, 

ventricularis). aortis sarqvlis struqturuli specializacia da 

qsovilovani dinamika detaluradaa aRwerili mravalricxovani avtoris 

mier (Schoen FJ. 2008  Sacks MS. Merryman WD. Schmidt DE. 2009).  

sarqvlis maRaldiferencirebuli funqcia ganpirobebulia qsovilSi  

Semavali ujreduli komponentebiT: 1)sarqvlis endoTeluri ujredebi  

[VECs] , 2)sarqvlis intersticiuli ujredebi [VICs],  3)ujredgare 

matriqsi [ECM] kolagenis, elastinis da glikozaminoglikanebis CaTvliT  

[GAG ]). 

sarqvlis fibrozuli Sre I tipis kolageniTaa mdidari, romelic 

specifiur da anizotropur biomeqanikur funqcias asrulebs, aseve, 

yalibdeba SemaerTebeli qsoviliT da glikozaminoglikanebiT (GAG), am 

Sris. ZiriTad funqcias warmoadgens datvirTvis Semcirebis 

uzrunvelyofa gare SreebTan Sexebisas (Merryman WD, J Biomech, 2010, 

Stephens EH, Chu CK, Grande-Allen KJ. 2008). garsi, romelic akravs 

ventrikulur firfitas, elastiniTaa mdidari. savaraudod, swored igi 

ganapirobebs sarqvelSi afrebis hermetul daxurvas (Schoen F,  1997). A 

intersticiuli ujredebi, romlebic aortis sarqvelis afrebSi 

mdebareoben, mkveTradaa gamoyofili endoTeluri ujredebisgan (Butcher  

JT., Nerem RM. 2004, 2007, Young  EW. wHeeler AR, Simmons CA. 2007). Fibrosa-

s da ventricularis safari gansxvavdebian  erTmaneTisgan sxvadasxva genis 

esqpresiiT da SesaZloa monawileobas iRebdes sarqvlis kacifikaciis 

ganviTarebaSi, radganac fibrosa-s mfarav, sarqvlis endoTelur 

ujredebs(VECs) aqvT maRaldiferencirebuli cilebi, romelic 

provocirebas uwevs kalcifikacias, xolo VECs ujredebs, romelic 

dakavSirebulia ventricularis-Tan, aReniSnebaT `aTeroproteqtuli” 

“atheroprotective“ Kruppel-like factor2 (KLF2) transkripciis faqtoris espresia, 

Sesabamisad, am genis gaaqtiurebas  savaraudod kalcifikaciis Semcireba 

mohyveba  (Weinberg EJ, Mack PJ, Schoen FJ, 2010). 
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sarqvlis intersticiuli ujredebi (VICs) heterogenuli xasiaTis 

populacias warmoadgens, romelTac  fibroblastis, gluvkunTovani 

ujredisa da miofibroblastis msgavsi maxasiaTeblebi aqvT (Liu AC, Jaog 

vr, Gotlib AI 2007). normul aortis sarqvelSi sarqvlis intersticiuli 

ujredebi ZiriTadad warmodgenilia fibroblastebis msgavsi fenotipiT, 

xolo rodesac sarqvlis intersticiuli ujredebi reagireben zogierT 

biomeqanikur an bioqimiur gaRizianebaze, isini xdebian aqtiuri da 

warsdgebian miofibroblasturi fenotipiT. Ees ukanaskneli iWmuxneba da 

axdens cilebis sinTezs. gamomdinare aqedan irkveva, rom sarqvlis 

intersticiul ujredebs aqvs osteoblastis msgavsi fenotipi(Hinz E, 

Whittaker P,Farber M ,Mendelson k et.at(2006). aqve aRsaniSnavia, rom asakTan 

erTad sarqvlis qsovilSi mniSvnelovnad iklebs sarqvlis intesticiuli 

ujredebi da maTi raodenoba daaxloebiT 10% rCeba,Akolagenuri boWko 

xdeba ufro metad gadasworebuli, aseve asakTan erTad sarqveli myife, 

aradrekadi xdeba(Christie GW, Barratt- Boyes BG 1995). A  

kvlevebis ZiriTadi nawili aortis sarqvlis daavadebebis gamomwvevi 

mizezebis dasadgenad fokusirebulia meqanokinetikaze, rogor xdeba 

ujredebis transformacia meqanikuri Zalis zemoqmedebis Sedegad. 

rogorc irkveva, stresuli garemo pirdapir zemoqmedebs da iwvevs 

sarqvlis intersticiuli ujredebis diferenciacias, aseve, kvlevebiT 

dadgenilia stresis gavlena sarqvlis endoTeluri ujredebis funqciaze 

da sarqvlis endoTelur_intersticiul ujredTa urTierTqmedebaze 

(Butcher JT, Nermer RM. 2006). 

aortis sarqvlis kalcinozuri daavadebis kriteriums sarqvlis 

afrebSi kalcificirebuli folaqis arseboba warmoadgens (kalciumis 

fosfati, Zvlis hidroqsiapatitis msgavsi), romelic Semdgom Zvlad 

transformacias ganicdis e.w. Zvlovani metaplazia (Osseous metaplasia) 

(Mohler ER, Chawla MK, Chang AW… at.et 1999).     

sarqvlis intersticiuli ujredebSi warmoiqmneba kalcificirebuli 

folaqebi, romlebic warmodgenilia Zvlis msgavsi fenotipiT, Semdgom ki 

iwvevs ujredgare matriqsis Zvlis cilis eqspresias. ujreduli 

meqanizmi, romelic dakavSirebulia aortis sarqvlis kalcificirebuli 
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folaqis morfogenezTan, uaRresad mniSvnelovania da jer kidev sakamaTo 

(NHLBI) (Rajamannan NM, Evans Fj, Aikawa E at.et …2011). 

avtorTa (Gu x, Masters KS.2011) azriT, arsebobs kalcificirebuli 

folaqis Camoyalibebis ori meqanizmi:  

I. apoptozur/ distrofiuli da II. Oosifikaciuri.  

I-Teoriis mixedviT ujredis biomeqanikur an bioqimiur  dazianebas 

mohyveba sarqvlis intersticiuli ujredebis gaaqtiveba, rac aris 

kalcifikaciis Camoyalibebis sawyisi procesi. Ees meqanizmi gamokveTs 

adamianis sarqvlis bioproTezirebis gaumarTleblobas, biosarqvlebSi, 

sadac perikardiuli ujredebi winaswar aris glutaraldehidiT 

gauvnebelyofili, kalcifikacia Tavidan iwyebs inicirebas (Schoen FJ, 

Levy RJ. 2005). 

distrofiuli kalcifikacia, romelic pasiur fenomenad ganixileba, 

mimdinareobs arafunqciuri ujredebis membranebze, xolo ujredgare 

sivrceSi arsebuli kalciumi ukavSirdeba fosforis Semcvel membranebs 

da mimdinareobs dazianebuli an mkvdari ujredebis kalcifikacia. 

citokinebis, maT Soris, transformaciis zrdis faqtorebis arseboba, 

xelsuwyobs swraf kalcifikacias, romelic ganixileba pasiur fenomenad, 

da distrofiuli kalcifikacia ewodeba. ZiriTadi procesebi 

mimdinareobs kalciumis Semcvel eqstracelulur matriqsSi, romelic 

ukavSirdeba arafunqciuri ujredebis fosforis-Semcvel membranebs.  

avtorTa (Clarc- Greuel JN,Connolly JM, Sorichillo E,2007) (fisher Cl, Chen 

J,Merryman WD  2013)  in vitro kvlevebiT nanaxi iqna transformaciis 

zrdis faqtori b-1 (TGF b-1),  romelic aris apoptozuri procesis 

gamSvebi, rasac swrafi distrofiuli kalcifikacia mohyveba. II 

sawinaaRmdego, osifikaciis Teoriis Tanaxmad ki arsebobs Zvlis 

morfogenezuli cila 2 da Zvlis morfogenezuli cila 4(BMP2-BMP4), 

romelTac SeswevT sarqvlis intersticiuli ujredebis osteogenur 

ujredebad diferencirebis unari, rac sarqvlis kalcinozuri daavadebis 

Camosayalibeblad iTvleba ufro Zlier gamSveb meqanizmad, vidre 

ujredis meqanikuri dazianeba. Tumca, ucnobia aris Tu ara es ori 

procesi erTi-meoresTan kavSirSi, an Tu Seswevs romelime maTgans 

damoukideblad procesis inicirebis unari. aseve sakamaToa, Tu rogori 
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gziT xdeba sarqvlis intersticiuli ujredis transformacia 

osteoblastis fenotipad _ igi uSualod Tavad iRebs am funqcias Tu 

Tavdapirvelad miofobroblastis fenotipad gadaiqceva (Monzack 

EL,Masters KS.2011).  

Mohler Er ,Gannon F, Reynolds C.2001 Rajamannan NM, Subramaniam M, Rickard D. 

(2003) kvlevebiT rogorc adamianis, aseve cxovelis ujredul 

kultivirebul modelze,  gviCvenes, rom aortis sarqvelSi 

osteoblastis ujredebi warmodgenilia miofibroblastis 

osteoblastis-msgavsi fenotipiT es ujredebi ujredebi Warbad 

gvxvdebian, aseve, kalcificirebul sarqvelSi, romlebsac unari aqvT 

gadaiqcnen Zvlis warmomqmnel ujredebad. aqve aRsaniSnavia, rom arsebobs 

SesaZlebloba progenitori ujredebis gadanacvlebisa sisxlZarRvis 

anTebad qsovilSi, romelsac TanmimdevrobiT mosdevs Sesabamisi, 

anTebiTi osteogenezi.     

 kvlevebiT avtorebma (Rodriguez Klj,Masters KS. 2009) aCvenes kalcificirebul 

folaqSi apoptozuri ujredebi da mineralizaciis sxvadasxva tipebi, 

maSin, rodesac  Chen JH, Yip CY. (2009) aRweres osificirebuli firfitebi, 

romlebic ar Seicaven apoptozur ujredebs, aqedan gamomdinare, 

SegviZlia davaskvnaT, rom kalcificirebuli lipiduri folaqis 

morfologia, gansakuTrebiT ki sarqvlis intersticiuli ujredebis da 

maTi urTierTqmedebis (ujred-ujreduli daWimulobis) meqanizmi, jer 

kidev saWiroebs detalur Seswavlas.  

Kristina L., Bostrom, Nalini M.et.,al. (2011) Catarebuli kvleviT aCvenes, Tu 

rogor xdeba osteogenuri morfogenezis gziT sarqvlovani da 

sisxlZarRvTa kedlis sklerozis regulacia. Zvlis formirebisas 

parakrinuli, epiTelur-mezenqimuri da endiTelur-mezenqimuri 

urTierTqmedebiT kontrolirdeba osteoqondrocitebis diferenciacia 

multiprofilur mezenqimur progenitor ujredebad, es parakrinul- 

osteogenuri signali ki provocirebulia Zvlis morfogenezuli cilisa 

da Wnt-cilebis mier, romlebic aseve aqtivdebian arteriuli 

osteoprogenitori ujredebis programirebisas sarqvlebis da 

sisxlmilebis kalcificirebis dros. anTebiTi citokinebis arseboba da 

lipidebis oqsidacia  xels uwyobs aTerosklerozis, Saqriani diabetisa 

da uremiis klinikuri suraTis Camoyalibebas, rasac aTerosklerozuli 
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kalcifikacia mohyveba, yovelive am procesis Sedegad sarqvlebsa da 

sisxlmilebSi ikveTeba eqtopiuri kalcifikacia osteogenuri rigis 

morfogeneziT. amavdroulad nanaxi iqna Zvlis morfogenezuli cilis 

specifikuri ujredSida da ujredgareTa inhibitorebi, romlTa 

arsebobac daavadebis ganviTarebaze metyvelebs. 

H. Clarke Anderson-ma (1970) SeZlo tute fosfatis identifikacia, 

romesac ujreduli matriqsis vezikulebi Seicaven da provocirebas 

uweven sisxlZarRvTa da sarqvlebis mineralizacias, aqedan irkveva, rom 

aqtiurad regulirebuli osteogenezis procesi monawileobs 

sisxlZarRvTa da sarqvlebis matriqsis mineralizaciaSic. M 

Marshall Urist-ma ki daadgina “morfogenezuli matriqsi Zvlis 

qsovilis diferenciacisTvis” (Urist MR, Strates BS.1970), xolo Vicky Rosen(1993)  

mier klonirebuli da aRwerili iyo BMP -Zvlis morfogenezul cilaze 

pirveli kodirebuli genebi, Zvlis morfogenuli cila2-is(BMP2) 

CaTvliT (Wozney JM, Rosen V, Celeste AJ, 1988). kalcificirebul 

aTerosklerozul folaqSi pirvelad aRwelilia BMP –s eqspresia da 

aRweril iqna misi unari sisxlZarRvebSi osteogenuri procesis 

programirebisa. mas Semdeg, mkveTrad gamoikveTa osteoqondrogenebis 

monawileobis meqanizmi zemoTaRweril procesSi. 1993 wlidan ki es 

Teoria damtkicda bostromis, demerisa da sxva avtorTa mier. Kristina L. 

Bostrom, Nalini M. Rajamannan,Dwight A. 2011 sisxlZarRvebisa da 

sarqvlebze Catarebul kvlevebSi, aCvenes osteogenuri faqtorebiT 

kalcifikaciis regulirebis procesi da gamokveTes maTi moqmedebis 

meqanizmi, riTac kidev erTxel aRniSnes qirurgiuli mkurnalobis 

medikamenturi mkurnalobiT Canacvlebis SesaZlebloba.  

Keven P. Egan, Jung-Hoon kim, Emil R. et.,at (2011)gamoikvlies 

mocirkulacie osteogenuri progenitori ujredebis (COP-cells) gavlena 

aortis sarqvlis daavadebis ganviTarebaSi. sakvlev masalad gamoyenebul 

iqna 1994-1998 wlebSi aortis sarqvlis stenozis an regurgutaciis 

arsebobis gamo naoperaciebi (a.s. proTezireba) pacientebis aortis 

sarqvlis qsovili, romelSic aRiniSneboda heterogenuli 

osifikacia(HO), masalis histoqimiuri da imunohistoqimiuri 

gamokvlevebiT identificirebuli iqna mocirkulacie osteogenuri 
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progenitori ujredebi (COP cells,) CD45-sa da I tipis kolagenis 

koeqspresiiT, romelTac aqvT Zvlad formirebis unari, da savaraudod, 

monawileoben aortis sarqvlis stenozis CamoyalibebaSi. COP-ujredebi 

nanaxi iqna mxolod HO–iis mqone qsovilSi, xolo HO-iT dauzianebel 

regionebSi ki saerTod an umniSvnelod aRiniSneboda. Aam kvlevidan 

irkveva, rom mocirkulacie osteogenuri progenitori ujredebi(COP) 

xvdebian sisxlZarRvis dazianebis adgilze da maTi arseboba 

dakavSirebulia heterogenul osifikaciasTan (HO). am kvlevaSi moxda 

testireba hipoTezisa, rom COP ujredebi monawileoben  gulis 

sarqvlebis stenozis morfogenezSi. Sesabamisad, gamokvleuli iqna maTi 

arseboba heterogenuli osifikaciis mqone naoperaciebi gulis 

sarqvlebSi. COP ujredebi osteogenuri markerebis eqspresias axdenen 

rogorcaa: I tipis kolageni, alkalinis fosfati, specifikuri cilebi: 

osteoneqtini, osteopontini da osteokalcini, aseve hematopoezuri tipis 

markerebis, rogoricaa CD45,CD34,CD13; irkveva, rom arsebobs Zvlis 

formirebisaTvis saWiro surogati markerebis nairsaxeoba, iseTi 

rogoricaa: osteopontini, osteoneqtini, matriqs-gala-proteini da Zvlis 

morfogenezuli cilebi (BNPs). kvlevebiT naTelia, rom swored es 

markerebi ukavSirdeba sisxlZarRvebisa da sarqvlebis dazianbis, 

asakobrivi cvlilebebisa da aseve miokardiumSi kalcifikaciis 

procesebs RK, billings PC, Egan KP,(2009),.Rubin MR, Manavalan 

JS,(2011),Dempster Medbury HJ, Tarran SL, Cuiffre AK,(2008). 

  

1.5 aortis sarqvlis seniluri genezis kalcifikaciis ujreduli 

meqanizmi 

iseve, rogorc sxvadasxva organoebis mag.: filtvis alveoluri 

septis, Tirkmlis milakebis, sisxlZarRvebis, aseve aortis sarqvlis 

kalcifikacia viTardeba im SemTxvevaSi, rodesac Sesabamisi organos 

ujredebs ar Seswevs unari SeinarCunos kalciumis normuli gradient. 

qsovilSi eqstracelulurad viTardeba kalciumis deponireba, romlis 

erTerT gamomwvev mizezad SratSi kalciumis gazrdili koncentraciac 

SeiZleba CaiTvalos, rasac mohyveba Sesabamisi qsovilis mkvdari 

ujredebis  Canacvleba kalcifikaciis kerebiT.  
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Rathans, Yoqanathan AP, O’Neill CW,(2014) mier Catarda kvleva, rom 

SeemowmebinaT orTofosfatisa da pirofosfatis roli aortuli 

sarqvlis stenozis CamoyalibebaSi. rogorc cnobilia, orive zemoT 

aRniSnuli faqtori monawileobs sisxlZarRvTa kedlis kalcifikaciaSi. 

kvleva Catarda Roris aortis sarqvelze, romelic kultivirebuli iyo 

Sratisgan Tavisufal saSualo statikur pirobebSi, sadac SenarCunebuli 

iyo sarqvlebis sicocxlisunarianoba, izomeboda kalcifikaciis xarisxi 

dadasturebuli Alizarin Red –iT SeRebviT.Sedegebma aCvena, rom sarqvlis 

kalcificirebas esaWiroeba orive tipis fosfatis orTo-da -piro maRali 

koncentracia, Sesabamisad, alkalin fosfatisa da araorganuli 

pirofosfatebis  gadanawilebiT. aortis sarqvlis afrebSi kalcifikacia 

upiratesad fibrozul SreSi viTardeba. 

 aortis sarqvlis kalcifikaciis modelSi in vivo nanaxi iqna 

eqstraceluluri pirofosfati (PPi), producirebuli sarqvlis qsovilis 

mier, romelic sarqvlis kalcifikaciis Zlieri inhibitoria. garda amisa, 

aRiniSna qsovilovani araspecifikuri alkalinfosfatis mier 

ganxorcielebuli hidrolizi romelic aseve akontrolebs 

pirofosfatisa da kalcifikaciis dones Sesabamis areSi. Aamdenad, 

kvlevis Sedegebi uCvenebs, rom pirofosfatis daqveiTebulma sinTezma an 

momatebulma hidrolizma SeiZleba xeli Seuwyos sarqvlovan 

kalcifikacias, gamomdinare aqedan, qsovilovani araspecifikuri 

alkalainfosfatis inhibitorebi (Tissue non-specific alkaline phosphatase -TNAP ) 

warmoadgenen prevenciuli strategiisaTvis gamosayenebel potenciur 

elements. 

aortis sarqvlis sklerozi da aortis sarqvlis stenozi garkveuli 

drois manZilze ganixileboda, rogorc erTidaigive daavadebis 

sxvadasxva paTologiuri mdgomareoba, Tumca, bolo wlebSi Catarebuli 

kvlevebiT dgindeba, rom es aris erTidaigive paTologiuri procesis 

sxvadasxva safexuri. sklerozi viTardeba rogorc sarqvlis kalcinozis 

Sedegi, romelic progresirebs aortis sarqvlis stenozis 

ganviTarebasTan erTad Stewart BF, Siscovick D, Lind BK et.al.(1997). aortis 

sarqvlis sklerozi 65 wlis individebSi gxvdeba 20-30%-Si, 85 wlis da 

ufros asakovan pirebSi 48%, Sesabamisad ararevmatuli genezis aortis 

sarqvlis stenozi aRiniSneba aortis sarqvlis saerTo daavadebaTa 2-4% 
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SemTxvevaSi Otto CM Lind bK, Kitzman DW et.al.(1999). aortis orkaredi 

sarqvlis mqone pirebs, aortis sarqvlis stenozi uviTardebaT 

daaxloebiT 70%-Si, da ufro xSir SemTxvevaSi saWiroeben aortis 

sarqvlis qirurgiul remodelirebas Lindroos M, Kupari M, Heikkila J, Tilvis 

R,(1993).aortis sarqvlis kalcifikacia ganixileba, rogorc 

asakdamokidebuli sarqvlis degeneraciuli procesi, sadReisod aortis 

sarqvlis kalcifikacia da stenozi, 80 welze zeviT asakis yoveli mesame 

individis klinikuri diagnozia, romelic eqokardiografiulad 

dasturdeba. aseve arsebobs hipoTeza, romlis mixedviTac kalcifikacia 

da aortuli sarqvlis stenozi aqtiuri Sedegia anTebiTi procesisa, 

romelic moicavs bioqimiur, humorul da genetikur risk-faqtorebs 

Lindroos M, tilvis R,heikkila J(1996).  

makroskopulad normul aortis sarqvels aqvs Txeli, swori- 

erTgvarovani “dabinduli” Sesaxedaoba, romelic mikroskopulad 

gamoxatulia mkveTrad Semofargluli qsovilovani firfitebiT (Otto CM, 

Kusisto J, RechenbachDD et.,al, (1994). asakis matebasTan erTad, aortis 

sarqvlis afrebSi kideebidan iwyeba misi araspecifiuri gasqeleba, 

cximovani ujredebis raodenoba izrdeba, aseve adgili aqvs qsovilovani 

firfidebis gasqelebas. sazogadod dazianebuli aortuli sarqvlis 

afrebisMmikroskopuli daTvalierebiT warmodgenilia Semdegi: 

endoTeliumis da misi bazaluri membranis difuzuri dazianeba, 

subendoTeluri gasqelebiT. Ddazianebis kera TavisTavad moicavs: 

araorganizebul acelulur matriqss, qronikuli anTebis ujredul 

populacias, lipoproteins, lipidebs, Zvlovani matriqsis cilas da 

Zvlis mineralebs, aseve, kolagenis araorganizebul ujredovan 

fibrilebs (Otto CM, Kusisto J, RechenbachDD et.al(1994)) . 

 

1.6 anTeba da anTebiTi mediatorebi aortis sarqvlis stenozis dros 

 Tanamedrove koncefciaTa Soris anTebiT meqanizms wamyvani adgili 

uWiravs aortis sarqvlis aTerogenezSi, Sesabamisad, aTerogenuli tipis  

kalcifikaciuri stenozis Camoyalibebasa da progresiaSi. anTeba iTvleba 

biologiurad aqtiur fenomenad, rasac aortis sarqvlis kalcifikacia 

mohyveba. lipidebi ki TamaSoben ZiriTad rols sasignalo ujredebis 
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gaaqtiurebasa da mozidvaSi, rasac xSirad Tan axlavs aortis sarqvlis 

transformaciis kerebi, es momoxilva eyrdnoba monacemebs, romelic  

eqsperimentSi cxovelebsa da adamianebze Catarebuli kvlevebis Sedegad 

aris miRebuli (Parisi V,Leosco D, Ferro G, Pagano G. et.,al,(2015). miTiTebulma 

kvlevebma gamoavlina lipidebisa da maTTan dakavSirebuli aTerogenuli 

cvlilebebis intensivoba aortis sarqvlis stenozis da Semdgomi 

kalcinozuri degeneraciis paTogenezSi. 

 dadgenilia dabali simkvrivis lipoproteinebis roli, rogorc 

sisxlZarRvTa, aseve aortis sarqvlis aTerosklerozuli dazianebis 

paTogenezSi. Tavis mxriv, aTerosklerozi CarTulia Sesabamisi qsovilis 

paTogenur Zvlovan demineralizaciaSi, romelic asakobrivi Zvrebis 

tipiur niSanTvisebad SeiZleba CaiTvalos (Carra, Stock et.,al. 2006). yvela 

dasaxelebuli cvlileba dakavSirebulia eqtopiur kalcifikaciasTan 

sisxlZarRvis da sarqvlis qsovilebSi.  

 cxovelebze Catarebulma kvlevebma xeli Seuwyo imis demonstracias, 

rom aortis stenozis ganviTarebaSi ujredis sasignalo molekulebis 

Wnt/Lrp5 da PANK/PANKL/Osteprotegrin gaaqtiveba iwvevs sarqvlovani 

miofibroblastebis osteogenur fenotipad gardaqmnas, Sesabamisad, 

osteogenuri kerebi viTardeba da lagdeba aortis sxvdasxva nawilSi da 

sarqvelSi. am kvlevaSi wamaxalisebeli Sedegebia miRebuli im 

mimarTulebiT, rom fizikurma aqtivobam SesaZloa Seanelos aortis 

sarqvlis degeneraciis gamomwvev biologiur cvlilebaTa aqtivoba, Ees 

monacemebi miuTiTeben, aseve, lipidebisa da proanTebiTi mediatorebis 

Zlier urTierTdamokidebulebaze aortis sarqvlis kalcinozis 

paTogenezSi (De Lucia, Perrone Filardi, Ferrara N et. al... 2015), (ix.sqema gv.27). 

aortis sarqvlis stenozi erT-erTi yvelaze xSiri paTologiuri 

procesia asakovan pacientebSi. rogorc ukanaskneli gamokvlevebiT 

irkveva, aortis sarqvlis stenozi moicavs anTebiT da 

fibroproliferaciul procesebs, romelic, Tavismxriv, aTerosklerozis 

msgavsia (Safinaz Salah, et.,al, 2010). stenozirebul aortis sarqvlebSi adgili 

aqvs iseTi faqtorebis gazrdil eqspresias rogoricaa: prokoagulaciuri 

cilebi da maTi inhibitorebi, plazmis koagualantebi: proTrombini, XIII 

faqtori, fon-Willebrand-is faqtori; kalcificirebuli midamos irgvliv 

dominireben makrofagebi da miofibroblastebi. aortis sarqvlis 
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stenozis dros aRiniSneba, aseve, plazminogenis aqtivatoris inhibitor-1 

momateba sisxlis plazmasa da sarqvlebis SemaerTebel qsovilSi da 

aseve sistemuri fibrinolizisi, romelic Tavis mxriv damokidebulia 

daavadebis simZimeze da stadiaze. arsebobs mosazreba, romlis 

mixedviTac anTebisa da Sededebis procesebis aqtivoba stenozirebul 

aortis sarqvlis qsovilSi qmnis wina pirobas Sesabamisi midamos 

kalcifikaciisa da mineralizaciisTvis (J. Natorska, A. Undas  2015). 

 Aam mimoxilviT SevajameT arsebuli monacemebi, romlebmac 

gamoavlina urTierTqmedeba erT mxriv sisxlis Sededebas, fibrinolizis 

procesebsa da meore mxriv- anTebasa da kalcifikaciis progresirebasTan 

aortis sarqvlis stenozis pirobebSi.  

 

 

 

sqema- 

A-aortis sarqvlis karedebi kalcifikaciis minimaluri doniT            

B- marjvniv - aortis sarqvlis adreuli dazianebis suraTi; marcxniv - 

dazianebis gviani stadia, “kvanZovani kalcifikaciis”kerebi. (Jane A,Leoppold 

2012). 
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 rogorc ukve aRvniSneT, lipoproteinebis dagroveba da maTi 

modifikacia, anTebiTi reaqcia, ujredgare matriqsis remodelireba da 

misi kalcificacia aris aortis stenozisTvis damaxasiaTebeli 

cvlilebebi. angiogenezi aris kalcificirebuli aortuli sarqvlis 

stenozis kidev erTi damaxasiaTebeli niSanTviseba.  

aortis sarqvel usisxlZarRvoa an SesaZloa hqondes Zalian mcire 

raodenobiT sisxlZarRvebi, Sesabamisad maTi JangbadiT momarageba 

xorcieldeba difuziiT sisxlis nakadidan. PPerotta da Tanaavt. (2015) 

kvlevis mizans warmoadgenda gamoevlinaT kapilarebisa/ 

mikrosisxlZarRvTa ganviTarebisa da zrdis molekuluri safuZvlebi, 

stenozirebul aortis sarqvelSi, aseve HIF – 1a da VEGF trigeruli roli 

arsebul paTologiur procesSi. imunohistoqimiuri, morfologiuri da 

ultrastruqturuli analizi Catarda aortis sarqvlebze, romlebic 

miRebul iqna qirurgiuli operaciis Semdeg 19 pacientisagan, am 

kvlevidan Cans aortis sarqvlis gasqelebul afrebiSi HIF -1a da VEGF 

maRali eqspresia, aseve kalcifikaciis midamosTan fiqsirdeba 

angiogenezis kerebi. irkveva, rom matriqsis struqturuli remodelirebis 

kompleqsurma reaqciebma SesaZlebelia Seamciros Jangbadis 

xelmisawvdomoba sarqvelis qsovilSi, romelsac Tavis mxriv  HIF – 1a –as 

stabilizacia iwvevs, es ukanaskneli warmoadgens VEGF -is aqtivobis da  

axali sisxlZarRvebis  formirebis gamSveb meqanizms hipoqsiis 

sawinaaRmdegod, magram imavdroulad xels uwyobs aortis sarqvlis 

qsovilis kalcifikaciasac (Perrotta, Moraca FM, Scianqula A, Aquila S, Mazzulla S. 

2015). 

avtorTa azriT, aTerosklerozi warmoadgens fibrozul- 

proliferaciul anTebiT process sisxlZarRvTa kedelSi (Stampler M.J 

2001).  anTebiTi komponentebi warmodgenilia adgilobrivi anTebiTi 

infiltraciiT, romlis Camoyalibebas plazmuri lipoproteinebis 

arsebobas ukavSireben (Judith A.Berliner, Mohamed Navab, et., al.2015 ). aqedan 

gamomdinare Camoyalibda Sexeduleba anTebaze, rogorc sxvadasxva 

etiologiuri faqtorebiT gamowveul qronikuli procesze. baqteriuli, 

parazituli, virusuli infeqciebis fonze yalibdeba sisxlZarRvis 

endoTelis mwvave dazianeba, rasac SemdgomSi ganmavlobis matebis da 

lipoproteinuli infiltraciis Sedegad mohyveba aTerogenuli 

ავტორის სტილი დაცულია



31 
 
dazianebis mTeli rigi cvlilebebisa da kalcinozis  Camoyalibeba. aqve 

aRsaniSnavia isic, rom aortis sarqvlis  kalcinozis  Camoyalibeba da 

progresireba metwilad damokidebulia revmatul anTebasTan, romelsic 

gulis  sarqvlebis Seuqcevad dazianebas iwvevs mankis saxiT. aortis 

sarqvlis seniluri kalcinozis gamomwvev mizezebs Soris, sarqvlis 

asakobrivi cvlilebebis garda, aqtiurad CarTulia sarqvlebis 

daudgeneli etiologiis anTebiT gamowveuli Seuqcevadi dazianebis 

roli, anTebiTi komponentebis arseboba, romelic SeiZleba gamowveuli 

iyos sxvadasxva infeqciuri, aseve, aseptikuri anTebiT. iseve, rogorc 

aTerosklerozi, seniluri kalcifikaciac iwyeba endoTeliumis 

bazaluri membranis da subendoTeluri Sris dazianebiT, lipidebisa da 

lipoproteinebis dagrovebiT, meore mxriv, seniluri kalcifikacia ufro 

did ares moicavs, vidre aTerogenuli. xolo fibrokalcifikatebis 

Camoyalibeba iwvevs klinikuri suraTis manifestacias. 

 

Ddaskvna  

 zemoTqmulidan gamomdinare Cans, rom aortis sarqvlis karedebis 

kalcifikacia aqtiuri procesia ufro, vidre kalciumis depozitebis 

pasiuri Calageba. es Teoria ukanasknel wlebSi sul ufro met momxresa 

da dadasturebas naxulobs. kargadaa cnobili, rom degeneraciuli 

cvlilebebi msgavsia aTerogenuli kalcifikaciisa (valvulopaTiisa), 

magram gansxvavdeba ujreduli meqanizmiT da paTologiuri procesebis 

aqtivobiTac. aortis sarqvlis struqturis ujreduli cvlilebebi, 

endoTeluri da mezenqimuri disfunqcia, rogorc ujredTa dinamika da 

maTi transformaciis sakiTxebi, anTeba da anTebiTi pasuxis ujreduli 

formebi, kalcinozisa da Zvlovani mineralizaciis pasiuri depozitebis 

nacvlad, aortis sarqvlis karedTa qsovilSi mimdinare permanentuli 

procesebi degeneraciuli da aTerogenuli warmoSobis stenozis dros, 

warmoadgenen paTologiuri procesis ganmaviTarebel da klinikuri 

suraTis Camoyalibebaze pasuxismgebel mdgomareobebs. 

zemoaRniSnulidan gamomdinare saWiroa davakvirdeT kolagenis da 

elastinis degradaciis suraTs sarqvlis karedebis yvela zonaSi- 

rogorc centrSi, aseve periferiaze; saxeldobr, boWkoebis ganleva da 

ავტორის სტილი დაცულია



32 
 
trabekulur-badisebr transformacias, fibrinoiduli nekrozis suraTs, 

rac normuli sarqvlis struqturizaciis mkveTr cvlilebas iwvevs. 

unda davaskvnaT, rom neovaskularizacia qmnis axal qsels, romlis 

sisxlZarRvebi CarTuli arian anTebiTi ujredebis swraf ganawilebasa 

da prokalcifikaciuri sasignalo molekulebis mozidvis procesSi. 

 

 

              II. gamokvlevis dizaini, masala da meTodebiK 

 

2.1 klinikuri masalis SemTxvevaTa SerCeva da Sefaseba  

(or Sesadarebel jgufSi) 

 

gamokvlevis relaciur monacemTa bazas warmoadgens orive sqesis 

pacientebidan miRebuli operaciuli masala aortis sarqvlis karedebis 

proTezirebis Semdeg.  

mTlianad Seswavlilia aortis sarqvlis karedebis kalcinozis 100 

SemTxveva. masala miRebuli iqna akad. g. CafiZis saxelobis gadaudebeli 

kardiologiis centridan (Tbilisi 0159, CaCavas q.3). pacientebidan–54 

mamakaci da 46 qali. warmodgenil kvlevaSi pacientebis saSualo asaki 

iyo75 weli (54-dan 92 wlamde) pacientebs CautardaT aortis sarqvlis 

karedebis proTezireba meqanikuri an biologiuri proTeziT.  

 

 

iv.javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis 

bioeTikuri komisiis moTxovnebi, gaTvaliswinebul iqna morfologiuri 

masalis, aseve laboratoriuli monacemebis gamoyenebis procesebi. 

A 

aortis sarqvlis karedebis kliniko-laboratoriuli monacemebi 

dakvirvebaSi CarTuli iyo 100 pacienti aortis sarqvlis saSualo an 

mZime stenozis diagnoziT. Aasaki 54 dan 92 wlamde, aqedan mamakaci 54, 

qali 46. SemTxvevaTa 80% -Si aRiniSneboda aortis sarqvlis mZime, 20%-Si 

ki saSualo simZimis stenozi, aortis stenozis simptomatikiTa da 

sindromebiT (cxrili #1). 
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klinikidanKmiRebuli masalis kvleva mimdinareobda Cvens mier 

SemuSavebuli anketis mixedviT, romelSic gaTvaliswinebuli iyo: 1) sqesi, 

2) asaki, 3)klinikuri diagnozi, 4) makroskopiuli da 5) mikroskopiuli 

kvlevebis Sedegebi.  

 

 

cxrili #1K 

klinikur monacemTa sixSire aortis sarqvlis karedebis stenozis dros  

 

 

            asaki <75 -75> 

Aaortis sarqvlis stenozi 100% 

1.HmZime 80% 

2.MsaSualo 20% 

ATanmxlebi daavadebebi 60% 

1. hipertenzia 90% 

2.Saqriani diabeti (II tipi) 60% 

3. hiperqolesterolmia 50% 

4.HhipoTireozi 40% 

HZiriTadi daavadebis garTuleba 50% 

   

 

 

KCveni kvlevaSi CarTuli pacientebis klinikuri monacemebis analizis 

safuZvelze aRsaniSnavia, rom pacientebis naxevarze mets aReniSnebodaT 

ZiriTadi daavadebebis garTuleba da klinikas orive asakobrivi jgufidan (I 

jgufi-54-75 weli da II.-75-92 weli) mimarTavdnen TiTqmis Tanabari 

raodenobis pacientebi. Aaqve aRsaniSnavia, rom sxva klinikuri kvlevebisgan 

gansxvavebiT, Cvens masalaSi Tanmxlebi daavadebebidan mniSvnelovani 

adgili uWiravs hipoTireozs, romelic SesaZlebelia CaiTvalos, rogorc 

endemuri Tavisebureba da, aseve, sainteresoa ZiriTad daavadebasTan misi 

kavSiric. 
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               2.2 histologiuri kvlevis meTodebi 

aortis sarqvlis karedebidan aRebuli qsovilovani nimuSebi 

fiqsirdeboda 10%-iani formalinis buferul xsnarSi (PH=7.35). 

dehidrataciis Semdeg masalis Cayalibeba xdeboda parafinis blokebSi. 5-

7mkm sisqis seriuli anaTlebi iRebeboda hematoqsiliniTa da eoziniT 

(H&E),   zogierT SemTxvevaSi pikrofuqsiniT SemaerTebeli qsovilis 

boWkoebze van gizonis wesiT. masalis Seswavla da fotografireba 

xdeboda triokularul mikroskopSi Daffodil, “MCX”-100, (avstria) masalis 

kompiuterul (cifrul) versiaSi konvertaciiT (programa MikroSkan 5.0). 

 

2.3 imunohistoqimiuri kvlevis meTodebi 

kvlevis mizans warmoadgenda sisxlZarRvTa panendoTeluri zrdis 

faqtoris (VEGF), endoTeluri ujredebis markeris (CD34, CD31) eqspresiis 

aqtivobis kvleva stenozirebuli aortis sarqvlis karedebis yvela 

xarisxis dazianebis  dros. gamoyenebulia 10%-ian formalinSi 

fiqsirebuli, parafinSi Cayalibebuli nimuSebis anaTlebi, sisqiT 5-7mkm.  

yvela Sesadarebel jgufSi antigenis demaskireba imunohistoqimiuri 

reaqciisTvis warmoebda mikrotalRur RumelSi (600W) -20 wuTis 

ganmavlobaSi, procedurebs Soris 5-5 wuTiani intervaliT citratul 

buferSi masalis gacivebis mizniT (PH=6.0). 

inkubacia tardeboda mono da poliklonur antisxeulebTan: anti-  

VEGF-165,CD34,CD31(1:50ganzavebiT) antisxeulebTan (“Biogenex”–aSS). 

Ggarecxvis Semdeg anaTlebs vamuSavebdiT streptavidin-peroqsidazis 

standartuli xsnariT (“DAKO”, LSAB, dania, kat.#3468) 20 wuTis 

ganmavlobaSi. signalis vizualizaciis mizniT xdeboda masalis inkubacia 

Semdegi Semadgenlobis xsnarebSi: 250 ml citratis buferSi (PH=6.0); 

2.5ml oTxqloriani diaminobenzidini (DAB) da 1.7ml 3%-iani  H2O2,  

gamoxdili wyali 5ml 2 wuTis ganmavlobaSi. Yyvela procedura 

tardeboda oTaxis temperaturaze. 

CD34, CD31 eqspresiis Sedegebis gansazRvra xdeboda 

imunohistoqimiuri meTodiT, parafinis blokebidan damzadebul 
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anaTlebze, winaswari fiqsacia-4% formalinis buferul xsnarSi, 

anaTlebis sisqe 4mkm. Aantigenis demaskirebis Semdeg mikrotalRur 

reJimSi (600W) 20 wuTiT 0.01 centratul buferSi gacivebis 5-5 wuTiani 

intervalebiT, fostatur buferSi garecxva.  

am miznebisaTvis gamoyenebuli iqna triokularuli mikroskopi 

Daffodil MCX100, okular-mikrometri MOB-1 15X . yvela metriuli procedura 

tardeboda obieqtivi 90X, okulari 7X gadidebis pirobebSi. 

TiToeul asakobriv jgufSi nanaxi da paTologiaSi iTvleboda 100 

mxedvelobis velze ganlagebuli pozitiuri ujredebis raodenoba da 

aqtivoba. aqtivoba gamosaxulia 4 quliani SefasebiT raodenoba %-iT. 

statistikuri kvlevis mizniT gamoyenebulia paketi IBM SPSS versia 

22.0. Man-Whitney-s koeficientis gamoTvla. Sesadarebel jgufebs Soris 

zRvari P<0,05 iTvleboda statistikurad sarwmunod.  

yvela gamokvleuli maCvenebeli Sedarebulia Seswavlil jgufebs 

Soris. 

 kvlevis mizani iyo sisxlZarRvTa panendoTeluri zrdis faqtoris 

(VEGF) da endoTeluri ujredebis CD34 da CD31 eqspresiis intensivobis 

kvleva  stenozirebuli aortis sarqvlis karedebis yvela dazianebis 

dros. 

sisxlZarRvTa endoTeliumis zrdis faqtori (VEGF) warmoadgens 

endoTeliocitebis sasignalo cilas da SeuZlia gaaaqtiuros maTi zrda 

rogorc fiziologiur, ise paTologiur pirobebSi (Senino,  2012; Tohyama, 

Matsui, Kodama et al, 2014).  

angiogenezi asrulebs sakvanZo rols aortis sarqvlis paTologiis- 

stenozis formirebisa, aseve daavadebis progresSi, rogorc anTebiTi   

procesis erTerTi komponenti. 

cila CD34- warmoadgens endoTeluri ujredebis proliferaciis 

mTavar xelSemwyob faqtors. VEGF da CD34 prognozuli Rirebuleba 

ukavSirdeba operaciis Semdgomi recidivebis prognozis SesaZleblobas.  

Cveni kvlevis specialuri amocanebidan gamomdinare mizanmimarTulad 

Seswavlilia VEGF, CD34 da CD31  eqspresiis Taviseburebani ararevmatuli 

genezis: aTerogenuli da seniluri aortis sarqvlis stenozis dros. 

aseTi midgoma mniSvnelovani da ganmsazRvrelia, radgan ori 

dasaxelebuli nozologiuri erTeuli gansxvavdeba funqciuri aqtivobiT, 
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magram paTogeneziT, klinikuri monacemebiTa da daavadebis morfogeneziT 

erTi  daavadebis gamovlenis or saxeobas warmoadgens. amave dros, 

SeiZleba vupasuxoT kiTxvaze: aris Tu ara seniluri aortis sarqvlis 

stenozi mxolod asakze damokidebuli daavadeba Tu igi warmoadgens 

aTeroskleroziT provocirebul asakze damokidebul process, romelic 

aviTarebs aTerogenul aortis sarqvlis stenozs.  

yvela anaTali aRebulia poli-L-lysine-iT dafarul sasagne minaze. 

reaqciis msvleloba Semdegia:  

1) deparafinizacia, rehidratacia da inkubacia 30 wT 3% H2O2xsnarSi;  

2) 20 wT fosfatur buferSi dayovneba (PBS),  

3) antigenis demaskireba mikrotalRuri Rumelis reJimSi (600W) 20 wT) 

citratul buferSi gacivebis fazebiT (0.01µ;PH 6.0) 

anaTlebis inkubacia xdeboda pirvelad antisxeulebTan 1 saaTiT 

oTaxis temperaturaze, 3-jeradi garecxviT PBS oTaxis temperaturaze, 

meoradi antisxeulebiT zemoqmedeba da imunuri kompleqsebis 

identifikacia streptavidinperoqsidazas saSualebiT. inkubacia xdeboda: 

1) poliklonuri anti-VEGF -165 antisxeulebiT 1:50 ganzavebiT 

2) monoklonuri-anti- CD31-clone (BioGenex, aSS) 

3)Mmonoklonuri anti CD34-clone QBEnd/10 – ganzaveba 1:20 (BioGenex, aSS) 

Sedegebis vizualizacia tardeboda 0,05% 3,3 diaminobenzidinisa da 

wyalbadis zeJangis garemoSi, birTvebis daRebva xdeboda hematoqsiliniT, 

gamWvirvalobis uzrunvelyofa – DPX. yvela proceduras vatarebdiT 

mwarmoebeli firmis rekomendaciiT (“BioGenex”). 

CD34, CD31 da VEGF eqspresiis intensivobas viTvlidiT naxevrad 

raodenobrivi meTodiT (Rydlova et al., 2008) Semdegi sqemiT: uaryofiTi (0), 

1=≤10%; 2=11-50%; 3=51-80%; 4=>80%. crudadebiTi da cruuaryofiTi 

Sedegebis gamoricxvis mizniT imunohistoqimiuri reaqciebi Catarda 

ganmeorebiT reJimSi. 

         statistikuri analizisTvis gamoiyeneboda programa Microsoft Excel 7.0, 

aseve SPSS/PS versia 22.0 Windows-Tvis, saWiroebis dros CarTuli iyo X2 

kriteriumi, ranguli, man-uitnisa da livinis dispersiuli parametrebi. 

Sesadarebel jgufebs Soris zRvari P≤0.05 iTvleboda statistikurad 

sarwmunod. 
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masalis ganawileba gamoyenebuli morfologiuri kvlevis meTodebis 

mixedviT naCvenebia cxrilSi #2: 

 

 

cxrili #2 

masalis ganawileba gamoyenebuli morfologiuri kvleviTi  
meTodebis mixedviT 

 
 Aasaki sqesi           

Ddegener/seniluri 
     aTerosklerozi 

CD31 CD34 VEGFGF CD 31 CD 34 VEGFG
F 

1 65 mamakaci 

 
 

 
 

 
 

 
4 

 
2 

 
4 

2 57 mamakaci     
4 

 
2 

 
4 

3 68 mamakaci    4 
 

1 
 

4 
 

4 72 mamakaci    4  3 

5 74 mamakaci    4 0 3 
6 83 mamakaci 2 4 3    
7 87 mamakaci 2 4 3    
8 81 mamakaci 0 4 3    
9 68 mamakaci 0 4 2    
10 66 mamakaci 2 3 3    
11 73 mamakaci 2 3 3    
12 86 mamakaci 1 2 3    
13 75 mamakaci 1 2 4    
14 89 mamakaci 1 2 4    
15 82 mamakaci 1 1 3    
16 80 mamakaci 2 2 4    
17 78 mamakaci 2 3 3    
18 92 mamakaci 2 3 4    
19 76 mamakaci 0 3 4    
20 67 mamakaci 2 2 4    
21 77 mamakaci 2 3 3    
22 72 mamakaci 1 3 4    
23 64 mamakaci 2 3 3    
24 69 mamakaci 2 3 3    
25 82 mamakaci 2 3 3    
26 78 mamakaci 2 3 4    
27 74 mamakaci 1 3 4    
28 81 mamakaci 1 3 4    
29 76 mamakaci 0 2 4    
30 72 mamakaci 0 4 3    
31 74 mamakaci 0 4 3    
32 69 mamakaci 0 4 3    
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33 71 mamakaci 0 4 3    
34 71 mamakaci    2 1 4 
35 69 mamakaci    3 0 4 
36 81 mamakaci    3 0 4 
37 76 mamakaci    2 1 4 
38 72 mamakaci    3 0 4 
39 82 mamakaci    3 0 4 
40 74 mamakaci 0 3 4    
41 69 mamakaci 1 3 3    
42 68 mamakaci 0 3 4    
43 74 mamakaci 1 4 3    
44 74 mamakaci 1 4 4    
45 72 mamakaci 1 4 4    
46 83 mamakaci 1 3 4    
47 70 mamakaci    2 1 4 
48 83 mamakaci    3 0 4 
49 69 mamakaci    2 0 3 
50 82 mamakaci    2 1 4 
51 69 mamakaci    3 0 4 
52 70 mamakaci    3 0 3 
53 75 mamakaci    2 1 4 
54 73 mamakaci    3 0 4 
55 82 qali 1 3 4 3 0 4 
56 75 qali 1 3 3    
57 78 qali 1 3 4    
58 80 qali 1 4 4    
59 67 qali 1 2 4    
60 74 qali 2 3 4    
61 79 qali 1 2 3    
62 69 qali 0 4 4    
63 81 qali 0 4 3    
64 83 qali 0 3 4    
65 87 qali 0 2 3    
66 88 qali 1 4 4    
67 75 qali 1 3 3    
68 87 qali 2 4 4    
69 74 qali 2 3 4    
70 76 qali 2 4 3    
71 87 qali 2 3 4    
72 83 qali 2 4 4    
73 74 qali 2 4 3    
74 83 qali 2 3 4    
75 85 qali 1 2 3    
76 86 qali 1 2 4    
77 79 qali 2 3 3    
78 87 qali 2 4 3    
79 85 qali 1 2 4    
80 77 qali 2 3 4    
81 76 qali 1 4 3    
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82 86 qali 2 3 4    
83 67 qali    4 1 4 
84 85 qali    3 2 4 
85 75 qali    3 1 3 
86 98 qali 2 4 3    
87 78 qali       
88 91 qali 1 3 4    
89 84 qali    3 0 4 
90 89 qali    3 0 4 
91 74 qali    2 0 4 
92 76 qali    2 1 3 
93 67 qali    2 1 4 
94 69 qali    3 0 4 
95 73 qali    3 0 4 
96 70 qali    2 0 4 
97 83 qali    2 1 3 
98 76 qali    2 1 4 
99 73 qali    3 0 4 
100 68 qali    3 0 4 

 

 

 

 

               Tavi III sakuTari gamokvlevis Sedegebi. 

3.1 aortis sarqvlis stenozis dros pacientTa klinikur- 

laboratoriuli monacemebis Sefaseba procesis aqtivobis TvalsazrisiT 

qirurgiuli wesiT amokveTili aortis sarqvlis karedebis 

qsovilovani fragmentebi fiqsirebul iqna formalinis 10%-ian 

neitralur buferul xsnarSi da Cayalibda parafinSi. seriuli anaTlebi 

(5-7mkm sisqis) yvela gamokvleuli blokidan iRebeboda hematoqsiliniT 

da eoziniT, aseve imunohistoqimiuri meTodebiT. ori paTologanatomis, 

z.c da l.g-is mier Seswavlilia TiToeuli SemTxvevidan  hematoqsiliniT 

da eoziniT SeRebili anaTali. erTi blokis principiT SerCeuli iyo 

masala imunohistoqimiuri markerebisTvis. yuradRebas vaqcevdiT Semdeg 

histologiuri Taviseburebebs: endoTeluri simWidrovis darRvevas, 

limfomakrofagul infiltracias, hialinozs, anTebiTi ujredebiT 

infiltracias, lipidur CanarTebs, endoTeliumis bazaluri membranis 

gaxleCas, kalcifikatebis grovebs. dasaxelebuli kriteriumebis 
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gamoyeneba xels uwyobs  fibrozis, nekrozis, anTebisa da kalcinozis 

etapis  Sefasebas. amasTan, Sefasebuli iqna makrofaguli infiltraciis 

ubnebi da axali sisxlZarRvebis warmoqmnis intensivoba. 

 mogvyavs winasaoperacio da operaciis stadiis damaxasiaTebeli 

tipiuri SemTxvevis aRwera. SemTxveva 1. 

 klinikuri da laboratoriuli monacemebis analizi:  

pacients (istoriis #237 mamrobiTi, 64w) anamnezSi diagnostirebuli 

aqvs aortis sarqvlovani stenozi - naklovanebiT. 2010 wels Catarebuli 

aqvs koronaruli stentireba. 13.03.14 -Si Catarebulia koronarografiuli 

kvleva – koronaruli arteriebi lokaluri stenozis gareSe. klinikidan 

gaewera stabilur mimdinareobaSi, kardioqirurgiis rekomendaciiT. 1 

wlis Semdeg CautardaT eqokardioskopiuli kvleva mkurnalobis 

Semdgomi taqtikis gansazRvris mizniT. Ppacienti imyofeba 

medikamentozur Terapiaze, ris fonzec gauRrmavda gulis ukmarisobis 

movlenebi da tolerantobam fizikuri aqtivobisadmi mniSvnelovnad 

iklo. pacientma mimarTa klinikas morigi ambulatoriuli 

konsultaciisTvis. Cautarda eqokardiografiuli kvleva 2016.06.30. 

rekomendirebuli iqna aortis sarqvlis Secvla da koronarografiuli 

kvleva operaciis sruli moculobis gansazRvrisaTvis. anamnezi, 

angiografiuli da eqokardioskopiuli monacemebis dinamika ganxilulia 

kardioqirurgis z. baxutaSvilis mier: saerTaSoriso rekomendaciebis 

mixedviT mas esaWiroeba aortuli sarqvlis Secvla biologiuri 

proTeziT, xolo operaciis sruli masStabis gansazRvris mizniT-

winasaoperacio kvlevebis farglebSi- seleqciuri koronarografia. K 

klinikuri diagnozi: aortis sarqvlis stenozi naklovanebiT, 

koronaluri stentirebis Semdgomi mdgomareoba, hipoTireozi. 

Ooperacia: aortis sarqvlis karedebis proTezireba bioproTeziT 

gamosakvlevi masala:  (operaciuli) aortis sarqvlis karedebi da 

10% formalinSi fiqsirebuli nimuSebis histologiuri anaTlebi. 

masalis makroskopia: fibrozulad Secvlili aortis sarqvlis 

karedebi, endokardiumi SemRvreuli, gauxeSebuli 

H&E mikroskopia: gamosakvlev masalaSi aRiniSeba aortis sarqvlis 

karedebis mkveTri dazianeba, gansakuTrebiT avaskulur, centralur 

spongiozur zonaSi, sadac aris kolagenuri boWkoebis lizisi, 
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elastikuri boWkoebis ganSreveba, rac qmnis ustruqturo badisebr 

Sesaxedaobis qsovils, romelic mkveTrad eozinofiluria. periferiul 

zonebSi gamoxatuli hemosiderozi da makrofaguli infiltraciis ubnebi. 

daskvna aortis sarqvlis karedebis sklerozul-fibrozuli 

dazianeba, qsovilebSi sisxlCaqcevebiT (sur. 1) 

 

 SemTxveva 2  

 klinikuri da laboratoriuli monacemebis analizi:  

pacients (istorias #189, mdedrobiTi, 72w) diagnostirebuli aqvs 

mZime aortuli stenozi naklovanebiT, aris simptomuri, uCivis tkivils 

gulmkerdis areSi, advilad daRlas, haeris ukmarisobas, sisutes mcire 

fizikur datvirTvaze da zogjer mosvenebul mdgomareobaSi. Aaqvs 

gonebis dakargvis epizodebic. mimarTa klinikas ambulatoriulad. 

Ppacientis klinikuri da eqokardioskopiuli monacemebis 

gaTvaliswinebiT naCvenebia aortuli sarqvlis Secvla biologiuri 

proTeziT. winasaoperacio kvlevis farglebSi operaciuli Carevis 

saboloo moculobis gansazRvrisTvis aucilebelia koronarografiis 

Catareba. 18.08.16-Si pacientma mimarTa klinikas gegmur ambulatoriul 

winasaoperacio gamokvlevebze. pacientis mdgomaroba Sefasda mZimed, 

radganac gamoxatuli iqna kardiuli asTmis movlenebi, erCia saswrafo 

hospitalizacia. Catarebuli mkurnalobis fonze  mdgomareoba 

gaumjobesda (maqsimalurad ganitvirTa). pacienti gaewera klinikidan 

Sesabamisi rekomendaciebiT da daniSnulebiT. Ppacientma ganmeorebiTi 

momarTa klinikas winasaoperacio koronarografiisa da operaciuli 

Carevis mizniT. 

klinikuri diagnozi: aortis sarqvlis stenozi naklovanebiT, 

mitraluri sarqvlis mZime stenozi, arteriuli hipertenzia, Saqriani 

diabeti (II). 

operacia: aortis sarqvlis karedebis proTezireba bioproTeziT. 

gamosakvlevi masala:  (operaciuli) aortis sarqvlis karedebi da 

10%-ian formalinSi fiqsirebuli nimuSebis histologiuri anaTlebi. 

Mmakroskopia: karedebi gasqelebuli, deformirebuli, Seicavs 

kalcifikatebs, endoTeliumis safari parkuWovani da winagulovani 

mxridan Seicavs moyviTalo feris laqebs, wertilovan sisxlCaqcevebs.  
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H&E mikroskopia: gamosakvlev masalaSi aortis sarqvlis karedebis 

anatomiuri struqtura mkveTrad Secvlili, centrSi kolagenuri 

boWkoebis ustruqturo grovebi mkveTrad acidofiluri, kalcifikatebis 

wvrili multifokaluri grovebi, periferiul zonebSi fibrinoiduli 

nekrozis kerebi irgvliv makrofaguli infiltraciiT (sur.:2). 

Ddaskvna: aortis sarqvlis kalcinozuri daavadeba, karedebis 

fibrinoiduli nekrozis kerebiT. 

 

qvemoT moyvanil suraTebSi warmodgenilia qirurgiuli wesiT 

amkveTili aortis sarqvlis karedebis anatomiuri struqturis mkveTri 

cvlileba, makroskopulad Cans kalciumis masiuri depozitebi. 

kalcificireba ZiriTad SemTxvevebSi viTardeba karedebis bazaluri 

kididan. 

histologiurad mkveTrad Secvlilia centraluri zonis kolagenis 

boWkoebi, romlebic gardaiqmnbian usrtuqturo grovebad mkveTri 

acidofilobiT. Kkalcifikatebis regulacia sxvadasxvagvaria-wvrili 

multifokaluri grovebidan msxvil depozitebamde. periferiul zonebSi 

fibrinoiduli nekrozis kerebis irgvliv makrofaguli infiltraciis 

ubnebi. Ppetrifikatebi da kalcifikacia Cainacvleba “qafiani”, giganturi 

ujredebiT, A SemaerTebeli qsovilSi SeniSneba mikrosisxlZarRvebis 

irgvliv aqtiuri anTeba da kalcifikaciis kerebi Semofargluli axali 

mikrosisxlZarRvebiT (sur.: 2) 
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sur. 1. aortis sarqvlis karedebi, stenozi H&E, x 160, 

 

 

karedebis struqturaSi “qafiani” da giganturi ujredebi; qronikuli 

anTebiTi ujredebiT infiltracia 

 

 

sur. 2. qselisebri ustruqturo qsovili; kolagenolizi, neoangiogenezi 

Q H&E, x 200; 
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sur. 3 kalciumis depoziti mkveTrad acidofiluri, irgvliv 

ustruqturo masa Q H&E, x 200; 

 

 

 

sur. 4: limfomakrofaguli infiltracia, centrSi aceluluri 

ustruqturo qsovili Q H&E, x 160. 

  

 

rogorc wesi, Seswavlil nimuSebSi aRiniSneboda erTtipiuri, 

gavrcelebiTa da intensivobiT gansxvavebuli histopaTologiuri 

cvlilebebis suraTi, saxeldobr, kalciumis depozitebis vrceli 

artefaqtebi (sur.:3;4), centraluri spongiozuri e.w. “gulgulis” 

struqturis sruli daSla qselisebr-badisebri masebis formirebiT (sur. 

5,6).  
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sur. 5 kalciumis depozitis vrceli artefaqti, irgvliv neoendoTeluri 

safari, “giganturi” ujredi H&E, x 160. 

 

 

 

 

sur. 6. aortis sarqvlis karedis centralur zonaSi qselisebr-badisebri 

struqturizaciis ubani elastikuri boWkoebis lizisiT H&E, x 160. 
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Kkaredebis …periferiuli zonis qsovilovan struqturaSi 

gamovlinda aqtiuri ujreduli da sisxlZarRvovani cvlilebebi, maT 

Soris, kolagenis boWkoebis gauxeSeba-gasqeleba (sur. 7), Warbi 

klakniloba da Semsxvilebebi, boWkoTa nawilSi fibrinoiduli nekrozis 

suraTi, rac anTebiTi procesis aqtiur stadiaze, mis persistenciaze 

laparakobs (sur. 8). 

 

 

sur. 7. aortis sarqvlis karedebis periferiul zonaSi kolagenis 

boWkoebis gauxeSeba-gasqeleba, sxvadasxva zomis da simkvrivis 

…fibrilebis Warbi klakniloba H&E, x 160. 
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sur. 8. aortis sarqvlis karedis centraluri da periferiuli zonebis 

struqturuli cvlilebebis mkveTri gansxvaveba: Cans fibrinoiduli 

nekrozis mkveTrad eozinofiluri ubani (*) irgvliv ujreduli 

infiltratebis fokusebi, periferiaze kolagenuri boWkoebis gauxeSebis 

suraTi, H&E, x160 

 

 

masalis histologiurma kvlevam SesaZlebeli gaxada aRniSnuli 

morfologiuri suraTis dajgufeba wamyvani histopaTologiuri 

cvlilebebis saxiT, razec Semdgom iyo Cveni yuradReba fokusirebuli, 

aseTi cvlilebebi Tavmoyrilia cxrilSi 3. 
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3.2 aortis sarqvlis karedebis degeneraciuli da aTerogenuli 

variantebis zogadhistologiuri kvlevis Sedegebi 

Cvens mier cal-calke aRwerili da Sedarebuli iqna is ZiriTadi 

makro da mikroskopuli paTologiuri cvlilebebi, romlebic 

mimdinareobs aortis sarqvlis karedebSi degeneraciuli da aTerogenuli 

etiologiis dazianebis, misi kalcificirebisa  da Sesabamisad, stenozis 

dro, cvlilebebis xarisxi Sefasebuli iqna qulebiT (0,1,2,3,4). qvemoT 

aseve moyvanilia kalcificirebuli aortis sarqvlis stenozis – 

degeneraciuli da aTerogenuli formebis dros zogadhistologiuri 

paralelebi asakisa da sqesis gaTvaliswinebiT (cxrili #4). aseve 

moyvanilia cvlilebaTa Sedarebebi statistikurad sarwmunod 

gansxvavebebiT. 

                                                             cxrili #3 

zogadhistologiuri cvlilebebi kalcificirebuli aortis sarqvlis 

stenozis degeneraciuli da aTerosklerozuli formebis dros, 

SedarebiTi analizi 

 

 

degeneraciuli aTerosklerozuli p (Asymp. Sig.) A aortis sarqvlis  
karedebis 

makro-mikroskopia  N M±SD N M±SD 
Independent 
Samples T-

Test 

Mann-
Whitney 
U-Test 

1-sarqvlis karedebis 
defeqtebi 

    65 1.185±0.768 35 2.774±0.717 .000 .000 

2A fokaluri 
gasqeleba 

65 3.123±0.761 35 0.743±1.039 .000 .000 

3- afrebis gaTxeleba 65 3.508±0.534 34 3.735±0.448 .036 .039 

4- kalcifikacia 
sarqvlis kideze 

65 3.631±0.486 35 3.743±0.443 .260 .258 

5-endoTeliumis 
mTlianobis darRveva 

65 2.862±1.044 35 3.286±1.045 .056 .032 

6-limfomakrofaguli 
infiltracia 

65 3.462±0.731 35 3.743±0.561 .035 .042 

7-hialinozi 65 3.631±0.486 35 3.743±0.443 .248 .258 
8-anTebiTujreduli 
infiltraciis 
sixSire 

65 3.354±0.694 35 3.600±0.651 .087 .061 

9-lipidebis 
deponireba 

65 3.754±0.434 35 3.800±0.406 .605 .603 

10-bazaluri membranis 
gaxleCa 

65 3.215±0.838 35 3.571±0.739 .031 .029 
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zemoaRniSnuli cxrilis saSualebiT vnaxulobT, rom ori dasaxelebuli 

nozologiuri erTeulebis makro-mikroskopuli kvlevis Sedegebis 

mixedviT TiTqmis yvela CamoTvlili cvlilebebis mxriv aRiniSneboda 

gansxvaveba. degeneraciuli tipis dazianebisTvis ufro  metad 

damaxasiaTebelia fokaluri gasqeleba da endoTelis mTlianobis 

darRveva, maSin rodesac, sxva danarCeni dasaxelebuli cvlilebebi 

SedarebiT meti intensivobiT aRiniSneboda, aTerogenuli genezis aortis 

sarqvlis stenozis dros.  

 

 

 

 

 

 

cxrili #4 

zogadhistologiuri cvlilebebis Sedareba kalcificirebuli aortis 

sarqvlis stenozis  – degeneraciuli da aTerogenuli formebis dros 

sqesTan mimarTebiT  

 

 

 
mamakaci Qqali p (Asymp. Sig.) A aortis sarqvlis    

karedebis 
makro-mikroskopia 

 
N M±SD  N M±SD 

Independe
nt Samples  
T‐Test 

Mann‐
Whitney 
U‐Test 

1-sarqvlis karedebis 
defeqtebi 

50 1.660±1.206 46 1.739±0.880 0.716 0.537 

2-fokaluri gasqeleba 
 

50 2.340±1.379 50 2.240±1.492 0.729 0.812 

3- afrebis gaTxeleba 
 50 3.540±0.542 49 3.633±0.487 0.374 0.421 

4- kalcifikacia 
sarqvlis kideze 

50 3.580±0.499 50 3.760±0.431 0.056 0.057 

5-endoTeliumis 
mTlianobis darRveva 

50 2.740±1.046 50 3.280±1.011 0.010 0.006 

6-limfomakrofaguli 
infiltracia 

50 3.440±0.733 50 3.680±0.621 0.080 0.061 

7-hialinozi 50 3.580±0.499 50 3.760±0.431 0.056 0.057 
8-anTebiTujreduli 
infiltraciis sixSire 

50 3.280±0.701 50 3.600±0.639 0.019 0.012 

9-lipidebis deponireba 50 3.700±0.463 50 3.840±0.370 0.098 0.098 
10-bazaluri membranis 
gaxleCa 

50 3.160±0.842 50 3.520±0.762 0.027 0.021 

A 

aRniSnuli cxrili #4-is meSveobiT zogadhistologiuri makro-

mikroskopuli daskvnebis SedarebiTi analizis safuZvelze SesaZlebelia 
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davinaxoT, rom sqesTan mimarTebaSi zogadhistologiuri cvlilebebis 

mxriv statistikurad sarwmuno gansxvaveba SeimCneoda mxolod .: 

endoTeliumis mTlianobis darRvevas, anTebiTujreduli infiltraciis 

sixSiresa da bazaluri membranis gaxleCis mxriv, romelic ufro 

intensiurad iyo damaxasiaTebeli mamakacTa sqesisTvis da CaiTvala 

statistikurad sarwmunod (P<0,05). 

                                                                                                                               

 

 

 

 

 

                                                                                                                                 cxrili #5 

makro-mikrostruqturuli cvlilebebis Sedareba kalcificirebuli 

aortis sarqvlis stenozis dros or asakobriv jgufSi 

 

Aasaki<75w. asaki75>w. p (Asymp. Sig.) A aortis sarqvlis    
karedebis 

makro-mikroskopia 
 

N M±SD   N 
N 

M±SD  0.170 0.224

1-sarqvlis karedebis 
defeqtebi 

47 1.851±1.233 49 1.551±0.843  0.119 0.203

2-fokaluri gasqeleba 
 

49 2.061±1.573 51 2.510±1.255  0.784 0.870

3- afrebis gaTxeleba 
 

49  3.571±0.540 50 3.600±0.495  0.041 0.041 

4- kalcifikacia 
sarqvlis kideze 

49 
3.571±0.500 

51  3.766±0.428  0.047 0.037 

5-endoTeliumis 
mTlianobis darRveva 

49 
2.796±1.060 

51  3.216±1.026  0.055 0.035 

6-limfomakrofaguli 
infiltracia 

49 
3.571±0.619 

51  3.431±0.728  0.106 0.105

7-hialinozi 49  3.592±0.497 51  3.745±0.440  0.305 0.541

8-anTebiTujreduli 
infiltraciis sixSire 

49  3.367±0.782 
51  3.510±0.579  0.732 0.730

9-lipidebis deponireba 49  3.755±0.434 51  3.784±0.415  0.687 0.835

10-bazaluri membranis 
gaxleCa 

49  3.306±0.871 
51  3.373±0.774  0.170 0.224

 

aRniSnuli cxrili#5 is safuZvelze SesaZlebelia 

vimsjeloTBzogadhistologiuri paTologiuri cvlilebebis asakze 
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damokidebulebaze, sadac vxedavT, rom aRniSnuli cvlilebebi 

damaxasiaTebelia orive jgufisTvis, mxolod mciredi gansxvavebebiT. 

 

 

 

                                                            

 

 

                                                              

                                                                  cxrili#6 

makro-mikrostruqturuli cvlilebebis Sedareba mamakacebSi or 

asakobriv jgufSi 

 

 

 

asaki<75 Qasaki75> p (Asymp. Sig.) A aortis sarqvlis    
karedebis 

makro-mikroskopia 
  N 

M±SD 
N 

 
M±SD 

Independe
nt Samples  
T‐Test 

Mann‐
Whitney 
U‐Test 

1-sarqvlis karedebis 
defeqtebi 

29 1.690±1.391 21 1.619 0.921 0.840 0.878

2-fokaluri gasqeleba 
 

29 2.414±1.452 21 2.238±1.300 0.661 0.536

3- afrebis gaTxeleba 
 

29 3.483±0.574 21 3.619±0.498 0.386 0.427

4- kalcifikacia 
sarqvlis kideze 

29 3.517±0.509 21 3.667±0.483 0.300 0.296

5-endoTeliumis 
mTlianobis darRveva 

29 2.655±0.974 21 2.857±1.153 0.506 0.426

6-limfomakrofaguli 
infiltracia 

29 3.586±0.682 21 3.238±0.768 0.098 0.077

7-hialinozi 
29 3.483±0.509 21 3.714±0.463 0.106 0.105

8-anTebiTujreduli 
infiltraciis sixSire 

29 3.276±0.682 21 3.286±0.561 0.961 0.813

9-lipidebis deponireba 
29 3.724±0.509 21 3.667±0.483 0.669 0.665

10-bazaluri membranis 
gaxleCa 

29 3.207±0.797 21 3.095±0.768 0.648 0.555

 

Aseve, Cvens mier mowodebulia paTologiuri cvlilebebis 

damokidebuleba asakze da sqesze. SevadgineT ori asakobrivi jgufi I: 54-

dan 75 wlamde da II: 75-dan 92wlamde, am jgufebSi cal-calke Seswavlili 

iqna orive sqesis pacientebidan miRebuli masala. cxrili#6 is meSveobiT 

vxedavT, rom mamakacebSi, asakTan mimarTebiT histopaTologiuri 

cvlilebebi ukve arsebuli paTologiis ( degeneraciuli da 
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aTerogenuli genezis aortis sarqvlis stenozi) dros mkveTrad aRar 

icvleba. Sesabamisad, SedarebiTi analizis safuZvelze sarwmuno 

gansxvavebac ar Cans. 

 

 

 

                                                                                     

                                                             cxrili#7 

zogadhistologiuri cvlilebebis Sedareba qalebSi or asakobriv 

jgufSi 

 

asaki<75 75>asaki p (Asymp. Sig.) A aortis sarqvlis    
karedebis 

makro-mikroskopia 
 

N M±SD  N M±SD 
Independen
t Samples  
T‐Test 

Mann‐
Whitney 
U‐Test 

1-sarqvlis karedebis 
defeqtebi 

18 2.111±0.900 28 1.500±0.793 0.020 0.018 

2-fokaluri gasqeleba 
 

20 1.550±1.638 30 2.700±1.208 0.011 0.015 

3- afrebis gaTxeleba 
 

20 3.000±0.470 29 3.586±0.501 0.427 0.422 

4- kalcifikacia sarqvlis 
kideze 

20 3.650±0.489 30 3.833±0.379 0.166 0.141 

5-endoTeliumis 
mTlianobis darRveva 

20 3.000±1.170 30 3.467±0.860 0.111 0.150 

6-limfomakrofaguli 
infiltracia 

20 3.850±0.489 30 3.567±0.679 0.093 0.071 

7-hialinozi 20 3.750±0.444 30 3.767±0.430 0.895 0.894 

8-anTebiTujreduli 
infiltraciis sixSire 

20 3.500±0.761 30 3.667±0.547 0.372 0.546 

9-lipidebis deponireba 20 3.800±0.410 30 3.867±0.346 0.538 0.533 

10-bazaluri membranis 
gaxleCa 

20 3.450±0.826 30 3.567±0.728 0.601 0.648 

 

 

 

rogorc gamoirkva, Sesabamis cxrilSi #7, mowodebulia, 

histopaTologiuri cvlilebebis damokidebuleba da eqvivalenturi 

paralelebis gamovlena mdedrobiTi sqesis pacientebis or asakobriv 

jgufSi, sadac Cans, rom asakis matebasTan erTad sarqvlis karedebis 

defeqtebi da zogadhistopaTologiuri cvlilebebi ufro metad 

SesamCnevi xdeba.  
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      arsebuli makro da mikrostruqturuli histopaTologiuri  

cvlilebebis meti TvalsaCinoebisTvis mowodebulia grafikuli 

suraTebi, romlebzec gamosaxulia aortis sarqvlis stenozis 

ganmaviTarebeli paTologiuri cvlilebebis: degeneraciuli da 

aTerogenuli etiologiis kalcinozis dros mimdinare 

histopaTologiuri procesebis erTi meoresTan Sedareba. Ddazianebis 

simZimis xarisxis Sefaseba mowodebulia qulebSi: 1,2,3,4; SemTxvevaTa 

raodenoba/dazianebis sixSire mowodebulia %-ebSi. 

 

 

sur. 9. endoTeliumis mTlianobis darRveva degeneraciuli da 

aTerosklerozuli etiologiis aortis sarqvlis stenozis dros  

(abscisaTa RerZze - dazianebis Sefaseba qulebSi-1,2,3,4.  

ordinatTa RerZze - dazianebis sixSire - %-Si). 

warmodgenili suraTidan irkveva, rom endoTeliumis mTlianobis 

darRveva, romelic 4 quliTaa Sefasebuli, 27,5%-iT metia 

aTerosklerozuli aortis sarqvlis stenozis dros, vidre 
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degeneraciuli formis SemTxvevaSi. aRsaniSnavia, rom  endoTeliumis 

mTlianobis darRveva warmoadgens paTologiuri procesis orive 

variantisTvis damaxasiaTebel cvlilebas, Tumca, saSualo dazianebis 

donis sidideebi mkveTrad ar gansxvavdebian erTmaneTisgan. 

 

sur.:10 endoTeliumis bazaluri membranis dazianeba 

aRniSnuli monacemebis mixedviT SesaZlebelia vTqvaT, rom endoTeliumis 

bazaluri membranis dazianeba SeiniSneba orive jgufSi, ufro Rrma 

dazianebiT gamoirCeva aTerosklerozuli genezis dazianebis dros da 

fasdeba SemTxvevaTa 71.4%-iT. 
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sur.:11 lipidebis depos raodenoba. 

 

lipidebis deponirebis SedarebiTma Sefasebam aCvena orive jgufSi 

mcire gansxvaveba, rogor T- kriteriumis, aseve MMMann-Whitny  U- testis 

mixedviT: degeneraciulTan SedarebiT mxolod 4,6%-iT metia 

aTerosklerozul genezis aortis sarqvelSi maTi raodenoba, 80,0%-75,4%, 

Sesabamisad. 

Mmakroskopulad, aortis sarqvlis aTerosklerozuli stenozisTvis 

SedarebiT metadaa damaxasiaTebeli sarqvlis qordebisa da afrebis 

kalcinozi da sklero-fibrozuli dazianeba, neoangiogenezi (sur.:12).  
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sur.:12 neoangiogenezi kalcifikatebis kerebTan axlos; aortis 

sarqvlis kalcinozuri degeneracia ,H&E, x 250 ;V- sarqvli; Ca - sarqvlis 

kalcinozuri depoziti 

 

 

 

 

sur.: 13. limfomakrofaguli infiltracia degeneraciuli da  

aTerosklerozuli etiologiis aortis sarqvlis stenozis dros 
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TvalnaTliv vxedavT, rom limfomakrofaguli infiltraciis kerebi 

Sesabamisad, anTebiTi ubnebis sixSire,  gvxvdeba orive SemTxvevaSi, isini 

4+ Taa Sefasebuli da maTi raodenoba aTerosklerozuli tipis 

sarqvlis stenozis dros 20% metia, SedarebiT degeneraciul tipTan, 

sadac, Sesabamisad dasaxelebuli cvlilebebi 1 da 2 quliT iyo 

Sefasebuli. Sesadarebel jgufebs Soris statistikurad sarwmuno 

gansxvavebebi moyvanilia cxrilSi 2 (P<0,05). 

 

zogadhistologiuri cvlilebebidan aRsaniSnavia, aseve, karedebis da 

fibrozuli rgolis hialinozi. Cveni azriT, es cvlilebebi mWidrod 

ukavSirdeba da TavisTavad ganapirobebs eqstraceluluri matriqsis 

remodelirebas, kolagenis da elastinis degradacias, rac proanTebiTi 

peptidebis mozidvas gansazRvravs. 

 

 

sur.:14. Hhialinozis dinamika orive Sesadarebel paTologiur jgufSi  

(abscisTa RerZze - dazianebis Sefaseba qulebSi-1,2,3,4. ordinatTa RerZze - 

dazianebis sixSire - %-Si). 
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Ddazianebis sixSire hialinozis tipiT orive Sesadarebel jgufSi  

aRiniSna 80% _Si, aqedan, 10%-iT ufro mkveTrad gamoixata 

aTerosklerozuli kalcinozis dros degeneraciulTan SedarebiT, sadac 

hialinozi SemTxvevaTa 63,1%-ia Sefasebuli. saerTo jamSi hialinozi, 

Cveni masalis mixedviT, erTerTi mkveTrad gamoxatuli 

paTomorfologiuri cvlileba iyo. 

 

 

 

sur.: 15 anTebiTujredovani infiltraciis sixSire aortis sarqvlis 

qsovilSi degeneraciuli da aTerogenuli dazianebis dros  

(abscisTa RerZze - dazianebis Sefaseba qulebSi-1,2,3,4.  

ordinatTa RerZze - dazianebis sixSire - %-Si). 

. 

cxrilis mixedviT SesaZlebelia davaskvnaT, rom anTebiTi 

ujredebiT infiltracia kalcificirebul aortis sarqvelis karedebSi 
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gvxvdeba sxvadasxva intensivobiT, magram misi arseboba damaxasiaTebelia 

orive nozologiuri formis (degeneraciuli-aTerosklerozuli) dros, im 

gansxvavebiT, rom anTebiTi ujredebiT intensiuri infiltracia ufro 

metad gamoxatulia aTerogenuli dazianebis SemTxvevaSi da sxvaoba 

Seadgens 19%-s.  

 

 

 

 

 

 

sur.: 16. aorti sarqvlis afrebisa da qordebis makroskopul 

dazianebaTa sixSire: sarqvlis karedebis defeqti; afrebis gaTxeleba 

 

 

rogorc monacemebidan irkveva, sarqvlis afrebis da qordebis 

defeqtebi, dasaxelebuli tipis makrodazianebaTa intensivoba maqsimums 

aRwevs aTerogenuli tipis stenozis dros (2;3;4 quliani intensivoba), 

maSin, rodesac, degeneraciuli tipis stenozis dros afrebis da 

qordebis cvlilebebi dafiqsirda mxolod 1-2 qulis Sesabamisi 

intensivobiT, xolo sapirispiro Sedegi aisaxa degeneraciuli tipis 

dazianebis dros, sadac, zogadpaTologiuri cvlilebebidan sarqvlis 
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karedebis defeqti da fokaluri gasqeleba, (4 quliT Sefasebuli 

dazianebis xarisxi), seniluri genezis degeneraciis pirobebSi ufro meti 

intensivobiT aRiniSna, vidre aTerogenuli tipis stenozis dros, sadac 

dazianebis xarisxi iyo ufro naklebi intensivobis da mxolod 1-2 qulas 

(38-40%mde) Seadgenda. 

 

 

3.3 aortis sarqvlis stenozis seniluri da aTerogenuli variantebis 

imunohistoqimiuri kvlevis Sedegebi 

 

imunohistoqimiuri kvlevis Sedegebi aortis sarqvlis, 

degeneraciuli da aTerogenuli etiologiis dazianebis dros 

(kalcificireba da stenozi) aRwerili da Sedarebulia cvlilebebis 

xarisxis mixedviT, qulebSi (0,1,2,3,4), ris safuZvelzec gakeTda 

statistikuri kvleva.  

A 

 

ავტორის სტილი დაცულია



61 
 

sur.: 18. aortis sarqvlis karedebSi angiogenuri markeris CD31 
uaryofiTi reaqcia aTerogenuli dazianebis dros, imunoperoqsidazuli 

reaqcia, X160;  

 

sur.:19. aortis sarqvlis karedebSi panendoTeluri markeris VEGF – 
uaryofiTi reaqcia degeneraciuli dazianebis dros. imunoperoqsidazuli 

reaqcia, X 160;  
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sur.:20. aortis sarqvlis karedSi angiogenuri markeris CD31- dadebiTi 

eqspresia degeneraciuli dazianebis dros imunoperoqsidazuli reaqcia,  

X 160;  

 

sur.:21. aortis sarqvlis karedSi panendoTeluri markeris VEGF – 

dadebiTi reaqcia aTerogenuli dazianebis dros; imunoperoqsidazuli 

reaqcia, X160;  
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sur.: 22. CD-34Eeqspresia aortis sarqvlis karedSi degeneraciuli genezis 

dazianebis dros; imunoperoqsidazuli reaqcia, X 200; 

 

sur.: 23.  CD-34Eeqspresia aortis sarqvlis karedSi aTerogenuli 

dazianebis dros; imunoperoqsidazuli reaqcia, X 200; 

 

cxrili#8 

imunohistoqimiuri markerebis aqtivobis saerTo Sefaseba sxvadasxva 

paTologiis (degeneracia-aTerosklerozi) dros; statistika 

markerebi Ddegeneraciuli aTerosklerozuli p (Asymp. Sig.) 

CD31 65 1.215±0.800 31 2.774±0.717 0.000 0.000 

CD34 65 3.077±0.853 30 0.467±0.629 0.000 0.000 

VEGF 65 3.508±0.534 31 3.806±0.402 0.003 0.008 

 

zemoaRniSnul or Sesadarebel jgufSi vxedavT samive angiogenezuri  

faqtoris aqtivobas Soris sarwmuno gansxvavebebs P<0,05. 

aTerosklerozis dros CD31 da VEGF imunopozitiuri ujredebis SedarebiT 
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maRali intensivoba dafiqsirda degeneraciuli tipis dazianebasgan 

gansxvavebiT sadac, mxolod CD34 pozitiuri ujredebi iyo SedarebiT meti 

intensivobiT.   

 

 

 

cxrili#9 

imunopozitiuri ujredebis raodenoba da aqtivoba or asakobriv 

jgufSi;  

asaki 54-75wlis 75-93 wlis p asimptomuri erTeul. 

marke
rebi N M±SD N M±SD  

damouki- 
debeli 
erTeuli 

T-Test 

Mann‐
Whitney  
U‐Test 

CD31 47 1.851±1.233 49 1.592±0.864 0.234 0.305 

CD34 46 2.043±1.563 49 2.449±1.324 0.175 0.24 

VEGF 47 3.596±0.538 49 3.612±0.492 0.876 0.972 

 

Sedegebis SedarebiTi analiziT vnaxulobT, rom or asakobriv 

jgufSi imunopozitiuri ujredebis raodenobis mixedviT 

mniSvnelovani gansxvaveba ar aRiniSneba, Sesabamisad angiogenezuri 

zrdis eqspresia ar icvleba P>0,05. 

 

cxrili #10. 

imunopozitiuri ujredebis raodenoba da aqtivoba degeneraciuli da 

aTerogenuli genezis aortis sarqvlis stenozis dros, sqesis 

mixedviT 

 

 mamakaci qali p (Asymp. Sig.) 

markeri N 
  

M±SD      N 
 

M±SD     
Independent 
Samples  
T‐Test 

Mann‐
Whitney  
U‐Test 

CD31 50 1.660 ± 1.206 46 1.783 ± 0.892 0.575 0.412 

ავტორის სტილი დაცულია



65 
 

CD34 49 2.388 ± 1.351 46 2.109 ± 1.552 0.352 0.442 

VEGF 50 3.540 ± 0.542 46 3.674 ± 0.474 0.200 0.230 

 

cxrili 6-is Tanaxmad angiogenuri markerebis eqspresia Tanabradaa 

warmodgenili orive sqesis pacientebSi rogorc degeneraciuli, aseve, 

aTerogenuli tipis dros. 

 

Cvens mier aseve Sedgenili da gamokvleuli iqnaAdamatebiTi jgufebi, 

romlis meSveobiTac SesaZlebloba mogveca imunopozitiuri ujredebis 

raodenobis Sefasebisa oriv asakobriv jgufSi orive sqesis 

pacientebSi. 

                                                             cxrili #11 

imunopozitiuri ujredebis raodenoba aortis sarqvlis struqturebSi 

aTerogenuli da degeneraciuli tipis stenozis dros mamakacebSi or 

asakobriv jgufSi (aqtivoba qulebSi) 

 asaki<75 asaki>75 p (Asymp. Sig.) 

markeri N  M±SD      N  M±SD     
Independent 
Samples T‐Test 

Mann‐
Whitney 
U‐Test 

CD31 29 1.690 ± 1.391 21 1.619 ± 0.921 0.840 0.878 
CD34 28 2.500 ± 1.401 21 2.238 ± 1.300 0.508 0.410 
VEGF 29 3.483 ± 0.574 21 3.619 ± 0.498 0.386 0.427 

 

AmamrobiT sqesis pacientebSi asakTan dakavSirebiT imunuri markerebis 

dadebiTi eqspresiis maRali maCvebnebeli dafiqsirda SedarebiT 

dabali asakis mqone pirebSi (54-dan 75 wlamde mamakacebi). 

                                                             cxrili #12 

imunuri eqspresiis maCvenebeli aortis sarqvlis struqturebSi 

aTerogenuli da degeneraciuli tipis stenozis dros qalebSi oriv 

asakobriv jgufSi 

 

  Aasaki <75 asaki>75 p (Asymp. Sig.) 

markeri  N  M±SD      N  M±SD     
Independent 
Samples T‐Test 

Mann‐
Whitney  
U‐Test 

CD31 18 2.111 ± 0.900 28 1.571 ± 0.836 0.044 0.000 

CD34 18 1.333 ± 1.572 28 2.607 ± 1.343 0.005 0.000 
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VEGF 18 3.778 ± 0.428 28 3.607 ± 0.497 0.223 0.148 

 

Cveni dakvirvebis mixedviT asakis matebasTan erTad qalebSi 

momatebulia imunopozitiuri ujredebis raodenoba zemoaRniSnuli 

cxrilidanac irkveva. saxeldobr, 75 –dan 92 wlamde asakobriv jgufSi, 

warmodgenili iyo Sesabamisi imunopozitiurobis meti raodenoba. 

 

 

 

                                                             cxrili#13 

 

imunopozitiuri ujredebis raodenoba aortis sarqvlis karedebSi, 

aortis sarqvlis stenozis dros mamakacebSi 

markerebi  paTologia mamakaci/N M±SD M±SD 
   CD31 degeneracia 35 18.93 662.50 
  aTerosklerozi 15 40.83 612.50 
  sul 50   
CD34 degeneracia 35 31.70 1109.50 
    aTerosklerozi 14 8.25 115.50 
  sul 49   
VEGF degeneracia 35 22.89 801.00 

  aTerosklerozi 15 31.60 474.00 
  sul 50   

  

 

irkveva, rom aRniSnuli jgufis SiniT, imunopozitiuri ujredebis 

raodenobrivi Sedarebis safuZvelze (pacientis saerTo ricxvi iyo 50) 

degeneraciuli etiologiis sarqvlis stenozis dros markerebis 

aqtivoba ufro metia, vidre aTerosklerozuli tipis dros; 

saxeldobr, degeneraciuli formis dros aortis sarqvelSi iyo 

pozitiuri CD31-35; CD34-35; VEGF-35, xolo aTerosklerozuli genezis 

dros pozitiuri : CD31-15;CD34-14; VEGF-15 ujredi. 

 

 

PCatarebuli kvlevis Sedegebis mixedviT gamoirkva, rom yvela 

angiogenuri zrdis faqtorebis aqtivobaTa Soris aris maRali 
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ranguli korelacia, rasac adasturebs man-uaitnisa da vilkoksonis 

koeficientebis mniSvneloba. 

 

 

 

 

asimptomuri mniSvneloba 

 

Kkategoriuli cvladi /asaki 

 
  

CD31  CD34  VEGF 

მან–უაიტნი 32.500  10.500  171.000

ვილკოკსონი 662.500 115.500 801.000

 ‐5.049  ‐5.358  ‐2.236 

ასიმპტომური მნიშვნელი .000  .000  .025 

 

cxrili #14 

imunopozitiuri ujredebis raodenoba asakisa da sqesis mixedviT 
 

Amarkerebi asaki mamkaci M±SD M±SD 

CD31 <75 29 25.24 732.00 

 >75 21 25.86 543.00 

 sul 50   

CD34 <75 28 26.41 739.50 

 >75 21 23.12 485.50 

 sul 49   

VEGF <75 29 24.29 704.50 

 >75 21 27.17 570.50 

 sul 50   

 

aRsaniSnavia aseve, rom mamrobiTi sqesisTvis asakis mixedviT 

markerebis aqtivobis mxriv jgufis SigniT mniSvnelovani gansxvaveba ar 

moiZebna, Sesabamisad P<0,05.  

 

 

Kkategoriuli cvladi /sqesi 
 

CD31 CD34 VEGF 

man- uaitni 297.000 254.500 269.500 

vilkoksoni 732.000 485.500 704.500 
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 -.153 -.824 -.794 

Aasimptomuri mniSvneli .878 .410 .427 

 

 

 

cxrili# 15 

imunopozitiuri ujredebis raodenoba asakisa da sqesis mixedviT 

 

 

 

Mmarkerebi asaki qali saS.ranJ. saer.ranJ 

CD31 <75 18 28.33 510.00 
 >75 28 20.39 571.00 
 sul 46   

CD34 <75 18 17.17 309.00 
 >75 28 27.57 772.00 
 sul 46   

VEGF <75 18 25.89 466.00 
 >75 28 21.96 615.00 
 sul 46   

     

 

mdedrobiTi sqesis pacientebis jgufSi (cxrili #15) ori 

paTologiuri procesis (degeneracia-aTerosklerozi) Sedarebisas 

imunopozitiuri ujredebis mixedviT aRiniSneba, rom asakis matebasTan 

erTad Warbobs mkveTrad imunopozitiuri reaqcia, gansxvavebiT mamrobiTi 

sqesis pacientebisgan, sadac imunopozitiur ujredTa raodenoba asakTan 

korelaciaSi  mniSvnelovnad ar icvleboda, xolo qalebSi ki maRali 

asakis mqone pacientebis jgufSi (75-dan 92wlamde) imunopozitiuri 

markerebis raodenoba matulobda (CD31+28;CD34+28;VEGF+28), dabal 

asakobriv jgufTan (54-dan 75 wlamde) SedarebiT 

(CD31+18;CD34+18;VEGF+18). mTlian sakvlev jgufSi 46 mdedrobiTi sqesis 

pacintebidan miRebuli naoperaciebi masalaa.  
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Kkategoriuli cvladi/asaki 

CD31 CD34 VEGF 

Mman-uaitniU  57.000 10.500 189.000 
Vilkoksoni 522.000 146.500 654.000 
 -4.475 -5.437 -1.448 
 Asimptomuri mniSvneli .000 .000 .148 

 

 

 

Aaseve  mizanSewonilad CavTvaleT mogvewodebina imunopozitiuri 

markerebis eqspresiis SedarebiTi maCveneblebis grafikuli 

gamosaxulebebi, romlis meSveobiTac SesaZlebelia vizualuri 

Sedarebis moxdena degeneraciuli da aTerogenuli aortis sarqvlis 

karedebSi CD 31; CD34 da VEGF    pozitiuri ujredebis % -uli 

maCveneblebis Sedarebac. 

 

 

 

sur.:  CD31 imunopozitiuri ujredebis raodenobis gansazRvra 

degeneraciuli da aTerosklerozuli aortis sarqvlis struqturebSi. 

 

vafasebdiT CD31-imunopozitiuri ujredebis saerTo raodenobas erT 

sakvlev jgufSi ori sxvadasxva paTologiis dros (aortis sarqvlis 

kalcinozi degeneraciuli da aTerosklerozuli etiologiis). Aaseve, 
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fasdeboda SemTxvevaTa saerTo raodenobidan (aortis sarqvlis 

stenozi;sul 100 pacienti), Tu ra raodenobiTaa imunopozitiuri 

ujredebi jgufis SigniT calkeuli paTologiisas, rogorc 4+mkveTrad 

dadebiTi, 3+ saSualo, 2+ nawilobriv, 1+sustad-pozitiuri, 0 uaryofiTi 

reaqcia (mocemulia %-Si).  

 

(klinikuri da laboratoriuli monacemebis Sefaseba mocemulia 

cxrilSi-#1).  

zemomoyvanili suraTidan irkveva, rom CD31-imunopozitiuri 

ujredebis raodenoba erTian sakvlev jgufSi gxvdeba SemTxvevaTa 60%-Si, 

xolo jgufis SigniT calkeul paTologiebSi imunopozitiuri 

ujredebis raodenobis SedarebiTi analiziT vnaxulibT, rom 

aTerosklerozuli aortis sarqvlis stenozisas CD31 –

mkveTradpozitiuri markerebis raodenoba metia, vidre degeneraciuli 

aortis sarqvlis stenozis dros.  

 

 

 

 

 

sur.: CD34 imunopozitiuri ujredebis raodenobis gansazRvra 

degeneraciul da aTerosklerozul aortis sarqvlis struqturebSi 
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zemomoyvanili suraTidan irkveva, rom CD34-imunopozitiuri 

ujredebis raodenoba erTian sakvlev jgufSi gxvdeba SemTxvevaTa 80%-Si, 

xolo jufis SigniT calkeul paTologiebSi imunopozitiuri ujredebis 

raodenobis SedarebiTi analiziT vnaxuloibT, rom degeneraciuli 

aortis sarqvlis stenozisas CD34 –mkveTradpozitiuri markerebis 

raodenoba metia, vidre aTerosklerozuli tipis aortis sarqvlis 

stenozis dros.  

 

 

 

 

 

 

sur.: VEGF imunopozitiuri ujredebis raodenobis gansazRvra 

degeneraciul da aTerosklerozul sarqvlis struqturebSi 

 

 

 

zemomoyvanili suraTidan irkveva, rom VEGF-imunopozitiuri 

ujredebis raodenoba erTian sakvlev jgufSi gxvdeba SemTxvevaTa 100%-

Si, xolo jufis SigniT calkeul paTologiebSi imunopozitiuri 

ujredebis raodenobis SedarebiTi analiziT vnaxulobT, rom 

degeneraciuli aortis sarqvlis stenozisas VEGF –mkveTradpozitiuri 
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markerebis raodenoba naklebia, vidre aTerosklerozuli aortis 

sarqvlis stenozis dros, magram maTSi (degeneraciul aortis sarqvelSi) 

imdenad didia saSualod da zomierad pozitiuri ujredebis raodenoba, 

rom SesaZlebelia statistikuri gansxvaveba CaiTvalos  naklebad 

sarwmunod. 

 

 

             

 

 

 

              Tavi IV. sakuTari kvlevis Sedegebis ganxilva 

 

hipoTeza imis Sesaxeb, rom aortis sarqvlis karedebis da 

fibrozuli rgolis kalcifikacia aqtiuri procesia ufro, vidre 

kalciumis depozitebis pasiuri Calageba, ukanasknel wlebSi sul ufro 

met momxresa da dadasturebas naxulobs (Freeman, Otto et.al). kargadaa 

cnobili, rom degeneraciuli cvlilebebi msgavsia aTerogenuli 

kalcifikaciisa (valvulopaTiisa), magram gansxvavdeba ujreduli 

meqanizmiT, procesis aqtivobiT da anTebiTi komponentebis arsebobiTac. 

neovaskularizacia, eqstraceluluri matriqsis remodelireba 

(Leopold,2012;Schoen,2012), rac sabolood, aortis sarqvlis stenozis 

makroskopuli suraTis CamoyalibebiT mTavrdeba (T.Saladze;L.Gogiashvili;2016). 

Cveni masalis mixedviT, Sedegiani qirurgiuli Careva 80% SemTxvevaSi 

gaxorcielda mZime, xolo 20%-Si ki zomieri stenozis dros, rasac 

fonur procesebad win uZRvoda: hipertenzia (90%), hiperqolesterolemiis 

anamnezi (50%); aseve sayuradReboa Saqriani diabeti-II tipis (60%) da 

farisebri jirkvlis disfunqcia hipoTireozis formiT (40%). asakis 

mixedviT Sefasebisas aRmoCnda maTi saSualo asaki 5<54-84>10 weli. 

kvlevis Sedegebis ganxilvis dros mizanSewonilad CavTvaleT 

yuradRebis  miqceva iseT bazisur procesebsa da fenomenebze, rogoricaa: 

1) ujreduli meqanizmebi, romelic dazianebis speqtrs gansazRvravdnen, 2) 

aortis sarqvlis struqturis ujreduli cvlilebebi, 3) endoTeluri da 

mezenqimuri rogorc ujredTa dinamika maTi transformaciis sakiTxebi, 
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Tu aseTi wamoiWreboda, 4) anTeba da anTebiTi pasuxis ujreduli 

formebi aortis sarqvlis karedTa struqturaSi degeneraciuli da 

aTerogenuli warmoSobis stenozis dros. 

rogorc aRiniSna, pasiuri depozitebis nacvlad, aortis sarqvlis 

qsovilSi mimdinareobs permanentuli procesebi, romelTa wyarod 

iTvleba Zvlis tvinidan wamosul ujredTa rekrutizacia, deponireba, 

transformacia, endoTelur-mezenqimuri gardaqmna (Piera-Velazquet et.al.,2011; 

Rajimannan,Evans et.al.,2011). gansakuTrebuli msjelobis sagani unda iyos 

ukanasknel kvlevebSi gavrcelebuli mosazreba endoTelur-mezenqimuri 

transformaciebis Sesaxeb, rogorc kalcifikaciur daavadebaTa 

ganviTarebis sawyisisa (Kovacic,Lereader et.al.,2012), am TvalsazrisiT, 

samatriqso vezikulebis formireba aris mikrokalcifikati kvanZebis da 

cximis akumulaciis mizanmimarTuli procesi, rogorc aortis sarqvlis 

stenozis qvakuTxedi (Miller,Weies at.al.,2009;Rossebo et.al.,2008;Chan ,Teo at.al.,2010), 

am procesebis biologiuri roli ganisazRvreba VEGF-is  aqtiurobis, 

disfunqciis, anTebiTi infiltraciis gaZlierebis mimarTulebiT, rac 

rogorc wesi, da Cveni masala amis dadasturebas gvaZlevs, aris 

adgilobrivi da mocirkulacie kalcifikaciis inhibitorTa 

disregulciis gamSvebi rgoli. neoangiogenezi, romelac Cvens 

SemTxvevaSi VEGF-is da CD31,CD34-is  mzardi eqspresia mohyveba 

eqstraceluluri matriqsis remodelirebis xelSemwyobi 

faqtoria(Yoshiaka M,Yuasa S at.al.,2006). avtorTa nawili fibrosklerozuli 

procesebis gaaqtiurebas ukavSirebs Trombospodin-2 donis matebas 

(Pohjolainen V, Mustonen E at.al.,2012). Cvens masalaze aRvniSneT sxvadasxva 

zomis da ricxvis mikrosisxlCaqcevebi, eqstrvazatebi aortis sarqvlis 

karedTa endoTeliumis sisqeSi rogorc parkuWovan, aseve winagulovan 

zedapirze. SesaZlebelia xelovnuri protezebis disfunqcia, romelic 

ganmeorebiT Carevas moiTxovs, swored antikoagulant varfarinis 

intensiuri TerapiiTac aris gamowveuli, razedac 1155 pacientze 

Catarebuli kvleva miuTiTebs (Lerner, Aronow,Sekhri, et.,al 2009). 

kalcifikaciis risksa da varfarinis (Warfarin) gamoyenebas Soris aris 

mniSvnelovani korelacia. 

ujreduli meqanizmebi, romlebic  sarqvlis degeneraciuli stenozis 

ganviTarebaSia CarTuli, mravalferovania. 
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paTogenezis erT-erTi meqanizmi aris sarqvlis qsovilSi normuli 

intersticiuli ujredebis (VIC) gaaqtiveba da maTi fenotipis gardaqmna 

qondro-da osteoblastis msgavs ujredebad. Ggaaqtiurebuli VIC rigi 

warmoadgens tipiur mediators, axlos dgas Zvlis morfogenur 

proteinTan (BMP), romelic, Tavis mxriv, warmoqmnis ra beta- zrdis 

faqtorebs, sisxlZarRvTa kalcifikaciis xelSemwyobi substratis rols 

asrulebs. 

am mosazrebebs adasturebes rigi eqsperimentuli kvlevebi, 

romlebSic gaaqtiurebuli endoTeliocitebi sisxlis nakadis 

cvlilebebis sapasuxod warmoqmnian BMP-2-s  (Seya K,Yu Z, et.al 2011). 

vakvirdebodiT ra persistul anTebiT reaqciebs limfomakrofaguli 

infiltraciebis, fibrinoiduli nekrozisa da neoangiogenezis saxiT, 

rasac CD34- CD31 maRali eqspresia axasiaTebdaT, Cven mivdivarT 

daskvnamde, rom es cvlilebebi kalcifikaciasTan dakavSirebul 

proteinebis eqspresiiT unda iyos gamowveuli, maT Soris, 

osteokalcinisa da osteopontinis.  

aortis sarqvlebis endoTeliumis (VEC) upirveles funqcias 

warmoadgens sarqvelTa homeostazis SenarCuneba, Tumca sarqvlebis 

endoTeliocitebs aseve SeuZliaT transformireba osteoblastebis 

msgavs ujredebad, rogorc endoTelio-mezenqimur ujredebad 

transformaciis Sedegi (EnMT). Aam procesis mimdinareobisas VEC kargavs 

endoTeluri ujredebis Tvisebebs, saxeldobr, sisxlZarRvTa 

endoTeliumis kadherinis eqspresiis Tvisebas, iZens mezenqimuri 

ujredebis an miofibroblastebis damaxasiaTebel niSnebs da I tipis 

kolagenisa da vimentinis CarTvis unars. es “transformacia”, rogorc 

aCvenebs Cveni histologiuri da gansakuTrebiT, imunohistoqimiuri 

kvlevis Sedegebi, vlindeba endoTeliocitebis unariT “SeiWras” Rrmad 

mdebare qsovilis organizaciaSi, rasac adasturebs VEGF- panendoTeluri 

zrdis faqtoris maRali eqspresia sarqvlis normulad avaskulur 

centralur, e.w. spongiozur zonaSi. Cveni masalis ganxilvisas msgavsi 

monacemebi vnaxeT Kovacic JC,et.,al (2012) Piera-Velazquea, Li, et.,al.(2011) 

gamokvlevebSi. 

am fenomenis ganmartebisa da SefasebisTvis aris termini 

“sisxlZarRvovani kalcifikacia” (Johnson RC, Leopold JA,et.,al.2006). Uunda 
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aRiniSnos, rom fibrosklerozuli aqtivoba ufro maRalia iq sadac 

maRali VEGF da CD31 eqspresia iyo warmodgenili, ris safuZvelzec 

samuSao hipoTezis saxiT SeiZleba vivaraudoT, rom sarqvelTa 

endoTeluri ujredebi (VEC) monawileoben fibrozis paTogenezSi da 

sarqvelTa qondrogenuli diferenciaciis procsSi. 

aortis sarqvlis kalcinozis dros anTebiTi da imunuri reaqciebis 

gaaqtivebaze miuTiTebs is faqti, rom normuli sarqvlis struqturaSi 

aRiniSneba SedarebiT mcire raodenoba makrofagebisa, maSin, rodesac 

Cveni dakvirvebiT, makrofagebi da anTebiTujreduli infiltracia iyo 

tipiuri movlena yvela im keraSi, sadac aRiniSneboda VEC gaaqtiureba 

VEGF an CD 31- CD34 maRali eqspresiis saxiT. dasaxelebuli faqtorebi 

aramarto aadvileben monocot-makrofagebis transendoTelur migracias 

sarqvelSi, aramed TviTon iZenen matransformaciebel unars. 

histologiuri da imunohistologiuri kvlevis Sedegebi mowmoben, 

rom makrofaguli infiltracia SeiZleba Sefasdes, rogorc aortis 

sarqvlis kalcifikaciis adreuli niSani, romelic korelaciaSia 

kalcifikaciis xarisxTan (Aikava e., Nahrendorf M.,et.,al. 2007 ). adamianis 

aortis orkarian sarqvelze dakvirveba Tandayolili bikuspiduri mankis 

dros, romelic adreuli kalcifikaciisadmi winaswar ganwyobad iTvleba, 

makrofaguli infiltraciis kerebis simWidroviT ramdenjerme aWarbebs 

analogiur dakvirvebas aortis samkarian sarqvelze (Jane Leopold,2012). aris 

monacemebi, rom makrofagebi gamoyofen Mmatriqsul  metaloproteinazasa 

da simsivnis manekrozebel alfa-faqtors, romlebic intensiurad 

eqspresirdebian aortis kalcificirebuli sarqvlis qsovilSi. 

Cven mudmivad vakvirdebodiT kolagenis da elastinis degradaciis 

suraTs sarqvlis karedebis yvela zonaSi- rogorc centrSi, aseve 

periferiaze; aRiniSnebida boWkoebis ganleva da trabekulur-badisebri 

transformacia, fibrinoiduli nekrozis suraTi, rac normuli sarqvlis 

struqturizaciis mkveTr cvlilebas iwvevs. 

imunuri mediatorebis rolSi SeiZleba ganvixiloT rogorc 

makrofagebi, aseve met wilad, limfocitebi: am ujredul procesSi 

specialuri gamokvlevebiT diferencirdebian CD8, CD4, T- ujredebi (T 

ujredebi an NK ujredebi), romlebic aortis sarqvlis kalcifikaciis 

xelSemwyob ujredebad iTvlebian (Rajamannan NM, Evans FJ,et.,al.2011), rac 
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sistemuri saadaptacio imunuri reaqciis Camoyalibebaze SeiZleba 

miuTiTebdes. 

Cvens masalaze vakvirdebodiT ra lipidozis, fibrozis da 

kalcifikaciis procesebs, romlebic karedebis periferiidan 

warmodgebodnen da mimdinareobdnen centraluri avaskuluri zonisken 

(cxrili4;5), SeiZleba gamovTqvaT mosazreba, rom degeneraciul 

cvlilebas SemTxvevaTa 50%-Si Tan axlavs klinikurad dadasturebuli 

aTerosklerozis foni. naTelia, rom pacientTa saSualo asaki aris 

SedarebiT dabali, mamakacTa sqesi dominirebs. yovelive zemoTqmuli 

laparakobs imis sasargeblod, rom aortis sarqvlis kalcinozur 

degeneracias umetes SemTxvevaSi aTerogenezi udevs safuZvlad. 

endoTeluri ujredebis CD34 da CD31 aqtivoba SeiZleba sxvadasxva 

poziciebidan davaxasiaToT, magaliTad: mezenqimuri progenitoruli 

(RerZuli) ujredebi identificireba rogorc osteoblastebad 

diferenciaciis unaris mqone klonebi (Chen JH,Yip CY,et.,al.2009 ), swored 

analizis gamoyenebiT dadginda Rerovani ujredis TviTganaxlebis 

Tviseba da sarqvlis ZiriTadi nivTierebis gamomuSavebis unari. 

Cvens SemTxvevaSi vakvirdebodiT qondrogenuli diferenciaciis 

klonebs, rac Seexeba endoTeluri ujredebis RerZul proporcias, 

isinic arian identificirebuli aortis sarqvlis karedebis struqturaSi 

da aqtualur kvlevebSi ganixilebian rogorc dazianebis pirveladi kera. 

Cveni masala iZleva imis safuZvels, rom endoTeluri disfunqcia, 

misi hipertrofia da hiperplazia CavTvaloT rogorc aortis sarqvlis 

karedebis dazianebis erT-erTi wamyvani xelSemwyobi faqtori.  

swored neoangiogenezisa da sisxlis nakadiT anTebiTi ujredebis 

rekrutizacia axlad warmoqmnil sisxlZarRvebis irgvliv warmoadgens 

rezidenti endoTeliocitebis proliferaciisa da migraciis safuZvels. 

rac CD31 da, ufro intensiurad ki CD34, momatebul eqspresias 

gamoavlens.  

meore mxriv, Cveni imunohistoqimiuri kvlevis Sedegebi naTlad 

warmoaCens, rom proendoTeluri ujredebis funqcia darRveulia da 

reparaciuli procesebi - araefeqturi, ufro metic, pacientebs, aortis 

sarqvlis kalcifikaciis mkveTri suraTiT aReniSnebodaT endokardiumze 

endoTeluri safaris ujredebis reduqcia, xolo centralur avaskulur 
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zonaSi-I. neoendoTeliogenezis fenomeni - CD31 pozitiuri ujredebiT, da 

II.neoangiogenezi panendoTeluri zrdis faqtoris VEGF eqspresiiT. 

Yyovelive zemoTqmuli karedis centrSi potenciur proanTebiT da 

prohemoragiul kerebs qmnis. endoTeliocitebis destruqciul- nekrozul 

da involuciur Zvrebs adasturebs izolirebul endoTelur ujredebSi 

pro-apoptozuri kaspaza-3-is gaaqtiureba da telomeraza-2 faqtoris 

eqspresia (Matsumoto Y, Adams V, et.,al 2009). 

Aamdenad, mezenqimur-progenitori ujredebis transformacia 

osteoblastis magvar ujredebad da endoTeliocitebis progenitorebis 

disfunqcia warmoadgens kidev erT Uujredul meqanizms, romelic xels 

uwyobs aortis sarqvlis kalcifikacias. 

angiogenezi da neovaskularizacia warmoadgens aortis sarqvlis 

kalcifikaciis erT-erT Taviseburebas.  

rogorc zemoT aRvniSneT, janmrTeli adamianis aortis sarqveli 

avaskulur struqturas warmoadgens, magram kalcificirebul sarqvelSi 

neoangiogenezi, dadasturebuli CD31, CD34 da VEGF eqspresiiT, aris 

swored noduluri kalcifikatis axlos mimdebare zonebis aqtivobis 

gamovlena. 

 karedebis kideebi Cvens mier aRniSnulia, rogorc proanTebiT 

ujredTa infiltraciis kerebi. faqtia, rom kalcificirebul sarqvelTa 

struqturaSi adgili aqvs inversiul procesebs - mcire da saSualo 

zomis mikrosisxlZarRvTa neogenezs, romlebic ufro metad arteriolebs 

esgavsebian.  

histologiuri da imunohistoqimiuri SefasebiT da kvleviT 

dadginda, rom Cvens SemTxvevaSi aris VEGF eqspresia, xolo sxva avtorTa 

kvlevebis Sedegebis mixedviT, aseTive kerebSi warmodgenili iyo 

gluvkunTovan ujredTa alfa-aqtinis eqspresia. es ujredebi migrireben 

da qmnian kapilarebis msgavs milakovan struqturebs da in vitro SeiZleba 

warmoadgenen populacias, romelSic VECs an VECs EnMT aqtiuroba Zalian 

maRalia (Chalajour F,treede H., et.,al 2007). Kkaredebis qsovilSi yvela 

gamokvleul mxedvelobis velSi aRiniSneboda mravalricxvovani 

sisxlZarRvebi, romlebic TvalsaCinoT iyridnen Tavs kalcifikatebis 

arealis axlos.  
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cnobilia, rom sarqvlebis neovaskularizacia stimulirdeba 

proangiogenuri faqtorebiT, romelTac anTebiTi ujredebi da/an 

angiogenezTa inhibitorTa dabali koncentracia ganapirobebs. foyieri 

ujredebi romlebic Seicaven VEGF, aRmoCnden degranulaciur 

mdgomareobaSi swored kalcificirebul sarqvelSi.  

ufro metic Yoshika M, Yuasa S,et.,al.(2006) , da Chakraborty S, WirriG EE, et.,al. 

(2010), swavlobdnen ra foyieri ujredebis mier VEGF–is sekrecias in vitro, 

midian daskvnamde, rom adgili aqvs ara marto  VEGF -is stimulacias, 

aramed misi produqciis gaZlierebas gluvkunTovan ujredebsa da 

miofibroblastebSi, rac adgilobrivad qmnis proangiogenuri 

stimulaciis puls. A 

aortis sarqvlis kalcinozTan asocirebuli neovaskularizacia 

aseve SeiZleba iyos adgilobrivad angiogenuri mainhibirebeli 

zemoqmedebis Sedegi. calkeuli mkvlevarebi gamoyofen endostatinis, 

qondromodulinisa da foyieri ujredebis triptazas rols angiogenezis 

SekavebaSi. U 

unda davaskvnaT, rom neovaskularizacia qmnis axal qsels, romlis 

sisxlZarRvebi CarTuli arian anTebiTi ujredebis swraf ganawilebasa 

da prokalcifikaciuri sasignalo molekulebis mozidvis procesSi. 

amrigad, Catarebuli gamokvlevebis safuZvelze SeiZleba davaskvnaT, 

rom aortis sarqvlis kalcinozi warmoadgens ramdenime TandarTul 

dazianebis kompleqss, romelSic CarTulia rezidenti, mocirkulacie da 

Zvlis tvinidan ganviTarebuli ujredi. ujredebi xdebian disfunqciuri, 

gardaiqmnebian qondro an osteoblastis msgavs fenotipebad, romlebic 

gamoyofen prokalcifikaciis faqtorTa rigs. dasaxelebuli cvlilebebis 

jamur Sedegs warmoadgens sarqvelTa infiltracia anTebiTi da imunuri 

ujredebiT, angiogenezi da neovaskularizacia, eqstraceluluri 

matriqsis degeneraciuli cvlilebebi, misi fibrozi. 

paTologiuri cvlilebebi iwveven mikrokalcifikaciebis kvanZebis 

Camoyalibebas (Calcific nodules), rac tipiuria aortis sarqvlis 

degeneraciuli kalcinozisaTvis. 
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1. rogorc degeneraciuli, aseve aTerogenuli tipis aortis sarqvlis 

stenozisTvis damaxasiaTebelia:                                       

a. makroskopulad - sarqvlis karedebis defeqtebi, kalcifikacia- 

umetesad sarqvlis karedebis kideze, afrebis gaTxeleba,                

b. mikroskopulad - histopaTologiuri cvlilebebi moicavs – 

endoTeliumis disfunqciis damaxasiaTebel suraTs, romelic 

dasturdeba hipertrofia-hiperplaziis procesebiT, rac, 

SedarebiTi statistikuri analiziT warmodgeba, rogorc, aortis 

sarqvlis karedebis dazianebis erT-erTi wamyvani xelSemwyobi 

faqtori; imavdroulad adgili aqvs endoTeliumis bazaluri 

membranis darRvevas, rac karedis qsovilSi lipidebisa da 

kalciumis depozitebis Camoyalibebas ganapirobebs. 

2. aortis sarqvlis stenozis dros, aqtualuria ujreduli 

populaciebis rekrutizacia, rogoricaa limfocitebi, 

makrofagebi, foyieri ujredebi, fibroblastebi, rac iwvevs 

karedebis fokalur gasqelebas, anTebiTi kerebis warmoqmnas da 

persistencias, hialinozs.  

3. aortis sarqvlis stenozis orive Seswavlili variantebis dros 

adgili aqvs aortis sarqvlis boWkovani struqturebis - 
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kolagenisa da elastikuri boWkoebis degradacias karedebis 

yvela zonaSi - rogorc centrSi eg.w. “spongiozur” aseve, 

periferiul zonaSi, rac boWkoebis ganleviT, maTi trabekulur-

badisebri transformaciiT, aseve eqstraceluluri matriqsis 

gamorecxvis sxvadasxva suraTiT vlindeba:                         

a. upiratesad aTerogenuli dazianebis dros aRiniSneba 

anTebiTujreduli infiltraciis kerebi aortis sarqvlis 

centralur zonaSi sklerfibrozis gamosavaliT;          

b.upiratesad seniluri dazianebis dros wamyvania – intensiuri 

multifokaluri kalcifikacia, eg.w. mravalkvanZovani 

kalcifikatebi. 

4. aortis sarqvlis karedebis kalcinozuri degeneraciisTvis 

damaxasiaTebelia angiogenuri faqtorebis: VEGF,CD34,CD31- is 

maRali eqspresia karedebis yvela nawilSi. neoangiogenezi 

(arteriuli tipis) da neoendoTeliogenezi, rogorc, Tanmxlebi 

procesebi vlindeba kalcifikatebis irgvliv periferiul zonasa 

da limfomakrofaguli infiltratebis mimdebare qsovilSi. 

5. aortis sarqvlis paTologiuri procesebis intensivobas da 

xarisxs  Soris msgavsebis paralelurad dadginda sarqvlis 

qsovilSi dazianebis intensivoba upiratesad aTerogenuli tipis 

dros, rac 10-20%-iT aRemateboda degeneraciuli tipis 

cvlilebebis siRrmes. 

6. asaksa da sqesTan dakavSirebiT funqciur-morfologiuri Zvrebis 

intensivoba aRiniSna xandazmuli da moxucebuli asakis pirebSi, 

75 wlis zeviT. ranguli korelaciuri analiziT  dafiqsirda 

kavSiri mdedrobiTi sqesis pacientebSi dazianebis progressa da 

asaks Soris; mamrobiT sqesis pacientebSi analogiuri tendencia 

ar gamoixata. 

7. aTerogenuli tipis dazianebis aortis struqturis dros 

makromikroskopuli cvlilebebi gamoxatulia ufro mkveTrad da 

moicavs dazianebis speqtrs nekrozidan sklerofibrozamde; 

degeneraciul/seniluri tipis dazianebis dros warmodgenilia 

sarqvlis qsovilis infiltracia anTebiTi da imunuri ujredebiT, 
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neovaskularizacia da angiogenezi(arteriuli tipis) aseve, 

eqstraceluluri matriqsis degeneraciuli cvlilebebi.  

8. aortis sarqvlis karedebis degeneraciuli procesebis 

gamosavals warmoadgens eg.w. mravalkvanZovani kalcifikatebi, 

mniSvnelovania, rom am cvlilebebis paralelurad adgili aqvs 

angiogenuri faqtorebis maRal eqspresiis paralelurad: VEGF-

100% CD34-80%, CD31-60%. VEGF,CD34,CD31–is dadebiTi reaqciebi 

gvesaxeba, rogorc endoqondruli osifikaciis da 

osteoblastebis fenotipis dagrovebis winapiroba, romelic xels 

uwyobs seniluri tipis dazianebis dros degeneraciuli procesis 

osteogenur difereniacias aTerogenul dazianebasTan SedarebiT. 
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