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pirobiTi aRniSvnebi da Semoklebebi:    
 

 apoB – apolipoproteini B 

 apoA-I – apolipoproteini A-I 

 apoB/apoA-I Tanafardoba _ apolipoproteini B / apolipoproteini 

A-I Tanafardoba 

 sq – saerTo qolesterini 

 msl – maRali simkvrivis lipoproteini  

 trig – trigliceridi 

 dsl - dabali simkvrivis lipoproteini  

 insr – insulinrezistentoba 

 inss _ insulinsensitiuroba 

 mets – metaboluri sindromi 

 HOMA-IR – homeostazis gansazRvris modeli _ insr 

 sw – sisxlis sistoluri wneva 

 dw – sisxlis diastoluri wneva 

 smi – sxeuli masis indeqsi 

 wg – welis garSemoweriloba 

 ug – uzmod glukoza 

 ui – uzmod insulini 

 ah – arteriuli hipertenzia 

 qnsp mmp-III – qolesterinis nacionaluri saganmanaTleblo 

programa mozrdilTa mkurnalobis paneli-III 

 JNC-8 – “sisxlis maRali wnevis prevenciis, gamovlenis, 

Sefasebisa da mkurnalobis gaerTianebuli erovnuli komitetis” 

merve angariSi _ (gek 8) 

 OR _ albaTobis koeficienti (Sansi)  

 CI _ sarwmunoebis intervali 

 p _ sarwmunoebis maCvenebeli 

 S.E. _ standartuli Secdoma 

 B _ regresiis koeficienti 
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 Wald _ valdis statistika 

 R2 _ mravlobiTi korelacia kvadratSi (regresiuli analizisas) 

 w/b Tanafardoba _ welisa da barZayis garSemowerilobebis 

Tanafardoba 

 ROC curve _ resiveruli operatoris maxasiaTeblebis mrudi 

 AUC _ mrudis qveS arsebuli areebi 
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Sesavali 

kvlevis amocanebi 

insulinrezistentoba (insr) warmoadgens metabolur daavadebas, 

romelic damoukideblad ukavSirdeba kardiovaskulur paTologiebs 

(1-3). insr dakavSirebulia asakis matebasTan da mTel rig mniSvnelovan 

kardiometabolur risk-faqtorebTan (dislipidemia, arteriuli 

hipertenzia, hiperglikemia, simsuqne) da iTvleba, rom igi safuZvlad 

udevs zemoTCamoTvlili yvela mdgomareobis paTofiziologiur 

meqanizms (4-8). 

kvlevebi miuTiTeben rom apolipoprotein B / apolipoprotein A-I 

Tanafardoba (apoB/apoA-I Tanafardoba) warmoadgens metaboluri 

sindromis (mets-is) da insulunrezitentobis damoukidebel risk-

faqtors. saqarTveloSi am Temaze kvlevebis monacemebi ar arsebobs. 

Cveni kvlevis mizani iyo:  

 Segvefasebina kavSiri insulinrezistentobasa da apoB/apo A-I 

TanafardobasTan, metaboluri sindromis komponentebTan, 

saerTo qolesterinis da dabali simkvrivis lipoproteinis  

donesTan saqarTvelos mosaxleobaSi. 

 apolipoprotein B / apolipoprotein A-I Tanafardobis kavSiris 

gamovlena metabolur sindromsa da mis komponentebTan, saerTo 

qolesterinis da dabali simkvrivis lipoproteinis donesTan 

saqarTvelos mosaxleobaSi.  

 Segvefasebina am asociaciebis damoukidebloba sxva 

faqtorebisgan. 

 apolipoprotein B / apolipoprotein A-I Tanafardobis 

optimaluri zRvruli maCveneblis dadgena metaboluri 

sindromis da insulinrezistenobis gamovlenis TsvalsazrisiT 

saqarTvelos mosaxleobaSi.  
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naSromis praqtikuli Rirebuleba 

mets-is gavrceleba saqarTveloSi Seadgens 23.16%-s (9). pacientebs 

mets-iT samjer ufro meti aqvT miokardiumis infarqtis an insultis 

ganviTarebis riski da orjer ufro metia sikvdilis riski am 

daavadebebisgan vidre am sindromis gareSe. maT aseve 5-jer ufro meti 

aqvT Saqriani diabeti tipi 2-is ganviTarebis riski. 

insr warmoadgens glukozisadmi tolerantobis darRvevis, Saqriani 

diabeti tipi 2-is  da koronaruli arteriebis daavadebis ganviTarebis 

zogad safuZvels. simsuqnis sixSiris zrdasTan erTad izrdeba 

Saqriani diabeti tipi 2-is ganviTarebis sixSire. amJamad aSS-Si misi 

sixSire Seadgens zrdasruli mosaxleobis 8.3%-s (10).  

amgvarad, mets-is da insr-is zusti da adreuli gansazRvra Zlier 

mniSvnelovania klinikur praqtikaSi, radgan igi saSualebas gvaZlevs 

gamovavlinoT kardiovaskuluri paTologiebis maRali riskis qveS 

myofi pacientebi. potenciuri damatebiTi metaboluri markerebis 

Sefaseba da gamovlena gvexmareba ukeTesad movaxdinoT 

kardiovaskuluri riskis prognozireba.  

kvleviT dadginda damoukidebeli kavSiri insulinrezistentobasa da 

apoB/apo A-I TanafardobasTan, metaboluri sindromis komponentebTan, 

saerTo qolesterinis da dabali simkvrivis lipoproteinis  donesTan. 

aseve gaanalizda apolipoprotein B / apolipoprotein A-I Tanafardobis 

kavSiri metabolur sindromsa da mis komponentebTan, saerTo 

qolesterinis da dabali simkvrivis lipoproteinis donesTan 

saqarTvelos populaciaSi. kvlevam daadgina apolipoprotein B / 

apolipoprotein A-I Tanafardobis, rogorc damatebiTi metaboluri 

markeris, optimaluri zRvruli maCvenebeli metaboluri sindromis da 

insulinrezistenobis diagnostirebisTvis saqarTvelos 

mosaxleobaSi, rac xels Seuwyobs am paTologiebis metad 

racionalur gamovlenas da Sefasebas. 
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Ddisertaciis moculoba da struqtura 

 

1. disertacia warmodgenilia qarTul enaze, 145 gverdze; ZiriTadi 
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daskvnebs da praqtikuli rekomendaciebs 

2. disertacia Seicavs gamoyenebuli literaturis sias (375 
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Tavi 1. literaturis mimixilva 

1.1 insulinrezistentobis ganmarteba da misi arsi 

1.1.1 ganmarteba 

insulinrezistentoba (insr) ganisazRvreba rogorc subnormuli 

biologiuri pasuxi insulinis normalur koncentraciaze. tipiurad, 

klinikur praqtikaSi, insr ganisaRvreba rogorc mdgomareoba rodesac 

insulinis mocemuli koncentracia asocirebulia glukozis 

subnormul pasuxTan (11). termini “insulinrezistentoba” pirvelad 

gamoiyenes insulinoTerapiis dawyebidan (1922 weli) ramodenime 

weliwadSi im pacientTa aRsaniSnavad romlebic saWiroebdnen 

insulinis mzard dozas. am pacientTa umaravlesobaSi insr 

dakavSirebuli iyo insulinis mimarT antisxeulebis meorad 

produqciasTan, radganac im droisTvis insulinis preparatebi ar iyo 

sufTa da miiReboda cxovelebisgan (12). klinikur paTologiaTa 

speqtri, romlebSic insr TamaSobs wamyvan rols, mniSvnelovnad 

Seicvala. dResdReobiT dadgenilia, rom insr warmoadgens mravali 

daavadebis komponents.   

 

1.1.2 etiologia 

insr-s aqvs Tandayolili da SeZenili mizezebi. Tandayolil mizezebs 

miekuTvneba: insulinreceptorebis, glukozis transporterebis da 

sasignalo proteinebis mutacia. SeZenil mizezebSi moiazreba: umoZrao 

cxovrebis wesi, kvebis reJimi, garkveuli medikamentebis miReba, 

hiperglikemia, Tavisufali cximovani mJavebis koncentraciis mateba, 

da asakis mateba (13).  

mizezebi SeiZleba aseve iyos imis da mixedviT, Tu ra doneze 

xorcieldeba maTi pirveladi efeqti: insulinis receptoramde, mis 

doneze, da insulinis receptoris Semdeg.  

insr-is prereceptoruli mizezebi: 

 paTologiuri insulini (mutacia) 

 anti-insulin antisxeulebi 
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insr-is receptoruli mizezebi: 

 receptorebis Semcirebuli raodenoba (darRveulia, Ziri- 

      Tadad, Tirozin kinazas gaaqtivebis procesi) 

 insulinis receptorTan SekavSirebis procesis darRveva 

 insulinis receptoris mutacia 

radganac insulinis moqmedeba ganpirobebulia mravali geniT, 

samizne ujredebis defeqti SeiZleba asocirebuli iyos 

nebismieri proteinis mutaciasTan, dawyebuli receptoridan -  

saboloo insulin-regulirebad proteinamde. am mutaciebis 

Sedegi insulinreceptorebis eqspresiisa da funqcionirebisTvis 

aris sxvadasxva. Sedegad viRebT receptoris informaciuli rnm-

is raodenobis Semcirebas (14, 15), proreceptoris darRveul 

diferencirebas mis α da β erTeulebad (16), receptorebis 

darRveul transports ujredis membranamde (14, 17), receptoris 

daCqarebuli degradacias (18), insulinis SeboWvis procesis 

darRvevas (14, 19), receptoris Tirozin kinazas aqtivobis 

darRvevas (20), PIK3R1 mutacias, rac ganapirobebs insr-s 

lipoatrofiiT (21). am mutaciebs aqvs orive, dominanturi da 

recesiuli, forma. 

 insulinreceptoris mablokirebeli antisxeulebi 

insr-is postreceptoruli mizezebi: 

 defeqturi signalis gardaqmna (transduqcia) 

 GLUT4 mutacia 

Zalze xSiria mizezTa kombinacia. magaliTad, simsuqne (insr-is yvelaze 

xSiri mizezi) romelic asocirebulia upiratesad postreceptorul 

paTologiasTan aseve asocirebulia insulinreceptorebis 

daqveiTebul raodenabasTan. aRsaniSnavia agreTve sxva mdgomareobebi, 

romlebic klasificirdeba rogorc insr-is receptoruli da 

postreceptoruli formebi (22-25): 
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 tipi A sindromi 

 tipi B sindromi 

 lepreCaunizmi 

 lipodistrofiebi 

 ataqsia-teleangieqtazia 

 verneris sindromi 

 rabson-mendelhalis sindromi 

 epifizis hipertrofiis sindromi 

specifiuri mdgomareobebi, romlebmac SeiZleba gamoiwvios insr: 

 asakis mateba: SeiZleba gamoiwvios insr GLUT4 produqciis 

Semcirebis xarjze. 

 insulinis antagonistebis momatebuli produqcia. es meqanizmi 

gvxvdeba Semdegi daavadebebisas: kuSingis sindromi, akromegalia, 

stresuli mdgomareobebi (travma, qirurgiuli Careva), diabeturi 

ketoacidozi, mZime infeqciebi, uremia, RviZlis cirozi. 

 medikamentebi: glukokortikoidebi, ciklosporini, niacini, 

proteazas inhibitorebi. glukokortikoiduli Terapia 

glukozotolerantobis darRvevis xSiri mizezia da SeiZleba 

ganviTardes dabali dozebis xangrZlivad miRebis drosac (26). 

 anti-aiv Terapia: xSiria proteazas inhibitorebTan asocirebuli 

lipodistrofia. nukleozidis analogebi aseve SeiZleba 

dakavSirebuli iyos insr-is ganviTarebasTan (27, 28).  

 insulinoTerapia: anti-insulin antisxeulebis dabali titri 

(IgG) gvxvdeba umravles pacientebSi, romlebic itareben 

insulinoTerapias. iSviaTad, es antisxeulebi agreTve iwveven 

mniSvnelovan insr-s prereceptorul doneze. klinikurad 

mniSvnelovani insr viTardeba pacientebSi, romlebsac aqvT 

gamoxatuli daqveiTebuli qsovilovani mgrZnobeloba insulinis 

mimarT.   
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1.1.3 epidemiologia 
insr-is gavrcelebis sixSire evropeidul populaciaSi sxvadasxva 

avtorebis mixedviT 3%-dan 16%-de Seadgens. insr-is yvelaze dabali 

sixSire aRmoCenilia iaponiaSi. aSS-Si insr-is sixSire Seadgens 3%-s 

zogad populaciaSi, Tumca sixSiris mravaljeradi zrda aRiniSneba 

glukozisadmi tolerantobis darRvevisas. yvelaze maRali sixSire 

dafiqsirebulia meqsikuri warmoSobis amerikelebSi (29-33).  

A-tipis insr ufro xSiria axalgazrda pacientebSi, maSin rodesac B-

tipis insr – asakovan qalebSi. orive tipi gacilebiT ufro xSiria 

qalebSi, Tumca SeiZleba Segvxvdes mamakacebSic.    

polikistozuri sakvercxeebis sindromis manifestireba (insr) 

tipiuria 20-25 wlamde. insr-is bevri iSviaTi forma manifestirebs 

adreul asakSi (lepreqaunizmi – sicocxlis pirvel wlebSi; 

lipodistrofiebi – 6-9 wlamde).  

insr gvxvdeba yvela rasaSi. metaboluri sindromis (34) komponentebis 

kombinacia ufro xSiria TeTrkanianebSi. Tumca, calcalke 

komponentebis sixSire ufro metia araTeTrkanian populaciaSi.  

Acanthosis nigricans, insr-is tipiuri fizikuri niSani, gvxvdeba yvela  

eTnikur jgufSi, Tumca ufro xSiria laTinoamerikelebSi da 

SavkanianebSi, vidre TeTrkanianebSi.  

 

1.1.4 paTofiziologia 
adamianis insulinis receptori kodirebulia erTi geniT, romelic 

Seicavs 22 egzons da lokalizebulia me-19 qromosomaze (35, 36). erTi 

proreceptuli prekursori (1382 aminomJavisgan) romelic Seicavs 27-

aminomJava sasignalo peptids, sinTezirdeba informaciuli 

ribonukleinis mJavisagan. SemdgomSi receptors scildeba sasignalo 

peptidi, is gadis glikozilirebas, iyofa α (molekuluri masa, 135.000) 

da β (molekuluri masa, 95.000) nawilebad. sabolood viRebT 

disulfidiT SeerTebul tetramers, romelic Sedgeba ori α da ori β 

nawilisgan (suraTi 1). momwifebul receptorSi, orive β nawilis 23-

naSTi hidrofoburi domeni exveva plazmis membranas. eqstraceluluri 

α nawili uzrunvelyofs insulinis SeboWvas.  
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egzoni 11 (alternatiuli 
gadabmva) 

eqstrace
luluri 

intrace
luluri 

ligandis SemboWveli 
domeni (egzon 2) 

egzoni 16 (saWiroa interna- 
lizaciisTvis) 
 

 
atf-SemboWveli saiti 
(aminomJavebi 1003-1030) 
 

autofosforilirebis 

saitebi (Tyr1158, 1162, 1163) 

autofosforilirebis 

saitebi (Tyr1328, 1334) 

suraTi 1. adamianis insulinis receptoris struqtura 

insulinis receptori naCvenebia rogorc transmembranuli tetrameruli 

proteini romelic Sedgeba ori α da ori β nawilisgan. receptoris marjvena 

naxevarSi identificirebulia ramodenime funqciurad mniSvnelovani saitebi. 

asze meti bunebrivad aRmocenebuli mutacia identificirebulia marcxena 

naxevarSi. (adaptirebulia Rosen OM. Structure and function of insulin receptors. Diabetes. 

1989; 38:1508-11-dan) 
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ligandis SebmoWvisTvis mniSvnelovania iseTi specifiuri domenebi 

rogoricaa egzon 2-iT kodirebuli regioni (37). β nawilis 

transmembranuli komponenti pasuxismgebelia insulinis SeboWvis 

signalis gadacemisTvis ujredis Sida nawilSi. insulinis SeboWvis 

Semdeg xdeba β nawilis intraceluluri regionis specifiuri Tirozin 

narCenis fosforilireba, da Tirozin kinazas gaaqtiveba (38, 39). 

β erTeulis citoplazmur nawils aqvs Zlieri Sesabamisoba sxva 

transmembranuli receptorebis mimarT romlebsac aqvT Tirozin 

kinazas aqtivoba, rogorebicaa insulinis msgavsi zrdis faqtori-s 

(izf-I) receptori, epidermuli zrdis faqtoris receptori da 

ramodenime proto-onkogenis produqti (40). 

insulini uerTdeba eqstracelulur α erTeuls, aaqtivebs β erTeulis 

intracelulur Tirozin kinazas domens (41). β erTeulis receptori 

afosforilebs mis partniors specifiuri Tirozin narCenze romelsac 

aqvs garkveuli funqcia, rogoricaa sasignalo molekulebis 

intermolekuluri asociaciis stimulacia (Shc da Grb, IRS1-dan IRS4-de, 

Shc proteinis izoformebi, SIRP proteinebi – Gab-1, Cbl, CAP, APS (42, 43); 

mitogenezis stimulacia (44); da receptoris internalizacia (45) 

(suraTi 2). 

insulinreceptoris β nawili aseve ganicdis serinis/treoninis 

fosforilebas rac iwvevs receptoris autofosforilebis unaris 

daqveiTebas. PKC izoformebis aqtivoba romelic asrulebs 

katalizatoris rols insulin receptoris fosforilebaSi 

momatebulia insr-sas rogorc cxovelur modelebSi aseve adamianebSi 

(46, 47). Carevebi rac iwvevs insulireceptoris fosforilebis 

Semcirebas ganapirobebs insulinis receptoris stimulaciis zrdas 

(48). insulinis receptoris stimulaciis terminacia xdeba rodesac 

receptori internalizebulia da defosforilebuli protein 

Tirozin fosfatazebis mier. protein Tirozin fosfatazas 

momatebuli aqtivoba asustebs insulinis receptoris stimulacias. 

ori protein Tirozin fosfataza, romlebic negatiurad aregulirebs 
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insulinis receptoris stimulacias, PTP1B da LAR (leikocitis 

antigen-damokidebuli), momatebulia insr pacientebSi (49, 50).  



20 
 

 

suraTi 2. insulinis receptorebis aqtivacia 

glukozis metabolizmi 
glikogen/lipid/proteinis sinTezi 

specifiuri genis eqspresia 
 

ujredis 
zrdis 

diferen-
ciacia 

  

saerTo genis 
eqspresia 

glukozis 
transporti 

  

glukoza insulinis/insulinis msgavsi 
zrdis faqtori-1-is receptorebi 

aPKC – atipiuri proteinkinaza C; C3G – guanin nukleotidis gacvlis faqtori; 
Cbl – genis transformaciis Tanmimdevroba; CAP – Cbl-asocirebuli proteini;  
Crk – CT10 dakavSirebuli kinaza; GAB – Grb2-asocirebuli SemboWveli 
proteini; Grb2-zrdis faqtoris receptorTan SekavSirebuli protein-2; GSK3- 

glikogen sinteTaza kinaza-3; IGF – insulinis msgavsi zrdis faqtori; IRS – 

insulinis receptoris substrati; MAP – mitogen aqtivirebuli proteini;  
Mek – MAPK/ERK kinaza; P – fosfati; PI(3)K – fosfatidilinozitol-3-kinaza;  
PPI – protein fosfataza 1; PTEN – fosfatazas da tenzinis homologi 
waSlili me-10 qromosomaze; PTP – protein Tirozin fosfataza; RAS – virTxis 
sarkomis onkogeni; Shc – SH3-Semcveli proteini; SHIP2– SH2 domen-Semcveli 
inozitol 5-fosfataza; SHP2 – domen-Semcveli protein Tirozin fosfataza; 
SOS – guanozin trifosfatis (GTP) SemboWveli proteini (TC10). 

(adaptirebuli Saltiel AR, Kahn CR. Insulin signalling and the regulation of glucose and lipid 

metabolism. Nature.2001; 414:799-806)        
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insulini amcirebs glukozis endogenur produqcias pirdapiri 

(RviZlismieri) da arapirdapiri (periferiuli) meqanizmiT (51) (suraTi 

3).  pirdapiri meqanizmisas, portuli insulini Trgunavs glukozis 

produqcias glikogenolizis inhibiciisas fosfodiesterazas 

aqtivobis gazrdis xarjze (52, 53) an protein fosfatazas kompleqsebSi 

cvlilebebis xarjze (54, 55). insulinis periferiuli an arapirdapiri 

efeqti ormagia. pirveli, insulini Zlier amcirebs glukagonis 

sekrecias pankreasis alfa ujredebis mier sistemuri da parakrinuli 

gavlenis xarjze (56). glukagonis sekreciis Semcireba Tgrgunavs 

glikogenolizis da glukoneogenezis aqtivacias. insulinis meore 

mniSvnelovani periferiuli efeqti aris Tavisufali cximovani 

mJavebis donis Semcireba lipolizis supresiis xarjze. Tavisufali 

cximovani mJavebi zrdian glukozis RviZlismier produqcias 

glukoneogenezis stimulaciis xarjze (57). Catarda cda, rodesac 

hiperinsulinemiuri klempirebisas plazmaSi Tavisufali cximovani 

mJavebis koncentraciis vardna Tavidan aiciles trigliceridebis 

infuziiT heparinTan erTad (rac iwvevs Tavisufali cximovani mJavebis 

koncentraciis matebas lipoprotein lipazas aqtivaciis xarjze). am 

pirobebSi Semcirda RviZlismieri glukozis produqciis 

insulindamokidebuli supresia (58, 59). glukagonis sekreciis supresia 

da Tavisufali cximovani mWavebis RviZlSi gadasvlis Semcireba 

warmoadgenen glukozis RviZlismieri produqciis Semcirebis 

damatebiT faqtors.  

RviZlismieri insr TamaSoms mniSvelovan rols hiperglikemiis 

paTogenezSi Saqriani diabeti tipi 2-is dros (60-62), da RviZlismieri 

glukozis produqciis supresiis darRveva xarisxobrivad igivea an 

metic ki, vidre periferiaze glukozis aTvisebis defeqti (61, 63). aris 

pirdapiri kavSiri glukozis momatebul RvoZlismieri produqciasa 

da uzmod hiperglikemias Soris (64). Tumca, periferiuli insr, 

SesaZloa, TamaSobs ufro met rols momatebul RviZlismier 

glukozis produqciaSi Saqriani diabeti tipi 2-is dros. 
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insulinis arapirdapiri 
efeqti: 
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mJavebis RviZlSi dineba 
↓ glukagonis sekrecia 
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oni 
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kunZuli 

suraTi 3. glukozis RviZlismieri produqciis supresia 

insuliniT (pirdapiri da arapirdapiri meqanizmebi). 

insulirezistentobis dros, insulinis mier lipolizis 

daTrgunva cximovan qsovilSi da glukagonis sekreciisa 

kunZulebis mier iwvevs gaZlierebul glukoneogenezs. amis 

garda, darRveulia agreTve glikogenolizis insulinismieri 

inhibicia. Sedegad, RviZlismieri da periferiuli 

insulinrezistentoba ganapirobebs araadekvatur glukozis 

produqcias RviZlis mier. 
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cximovan qsovilSi (gansakuTrebiT, abdominur cximSi) lipolizis 

procesis rezistentoba insulinis mimarT nawilobriv xsnis 

insulinis uunarobas moaxdinos RviZlismieri glukozis produqciis 

supresia arapirdapiri gziT, rac Tavis Tavad iwvevs gaZlierebul 

glukoneogenezs (65, 66). damatebiT, insr-s dros darRveulia 

glukagonis donis supresia, rac aseve, Tavis mxvriv, iwvevs endogenuri 

glukozis produqciis zrdas (67).    

insr da insulinsensitiuroba (inss) reciprokulad dakavSirebulebi 

arian. insr iwvevs insulinis gaZlierebul sekrecias glukozis da 

lipidebis normaluri homeostazis SesanarCuneblad (68, 69). 

maTematikuri damokidebuleba insr da inss Soris aris linearuli an 

hiperboluri. ramodenime mediatori gadascems signals pankreasis 

beta ujredebs insr-is sapasuxod. signalebis ukmarisoba an beta 

ujredebis araadekvaturi pasuxi (inss-is donis gaTvaliswinebiT) 

iwvevs insulinis araadekvatur dones, uzmod darRveul glukozas, 

tolerantobis darRvevas glukozisadmi, da Saqriani diabeti tipi 2-

is ganviTarebas. es potenciuri sasignalo mediatorebi arian: 

glukoza, Tavisufali cximovani mJavebi, avtonomiuri nervebi, 

cximovani qsovilis hormonebi (adiponeqtini), da nawlavis hormoni – 

glukagonismagvari peptidi 1 (gmp-1). gmp-1 aris Sidasekretoruli 

hormoni romelic astimulirebs insulinis sekrecias da ainhibirebs 

glukagonis produqcias, Trgunavs apoptozs.  

im faqtis gaTvaliswinebiT rom glukoza da lipiduri metabolizmi 

mniSvnelovnad arian damokidebuli mitoqondriebis mier generirebul 

energiaze ujredebSi, mitoqondriuli disfunqcia mniSvnelovan rols 

TamaSobs insr-is da misi garTulebebis ganviTarebaSi (70).  

ori hormoni, leptini da grelini, TamaSobs mniSvelovan rols 

energetikul balansSi. leptini aris xangrZlivad moqmedi 

energetikuli balansis regulatori, romelic Trgunavs sakvebis 

miRebas da Sesabamisad astimulirebs wonis klebas. grelini ki aris 

xanmokle moqmedebis hormoni, romelic savaraudod moqmedebs kvebis 

procesis dawyebisas. simsuqniT daavadebul pacientebSi aRiniSneba 

rezistentoba leptinis mimarT. am anoreqsigenuli hormonis 
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mocirkulire done sisxlSi momatebulia, xolo oreqsigenuli 

hormonis, grelinis, done ki daqveiTebulia. medikamentozur 

mkurnalobas am mimarTulebiT kargi potenciali aqvs (71).  

insr TamaSobs wamyvan paTogenur rols mets-is ganviTarebaSi (34), 

romelic Sedgeba Semdegi komponentebisagan: 

 hiperinsulinemia 

 Saqriani diabeti tipi 2, tolerantobis darRveva glukozisadmi 

an uzmod darRveuli glukoza  

 centraluri simsuqne 

 arteriuli hipertenzia 

 dislipidemia: trigliceridebis (trig) maRali done an maRali 

simkvrivis lipoproteinis (msl) dabali done 

 hiperkoagulacia rac xasiaTdeba plazminogenis aqtivatoris 

inhibitor-I-is momatebuli doniT  

anTebiTi procesi da adipocitokinebi TamaSoben garkveul rols mets-

is etiopaTogenezSi (72-75). mwvave fazis maCveneblis – C-reaqtiuli 

cilis momatebuli done xSirad asocirebulia mets-Tan da insr-Tan, 

rac savaraudos xdis qronikuli, dabali donis anTebiTi procesis 

paTogenur mniSvnelobas (76). bevrma kvlevam daadastura kavSiri c-

reaqtiuli cilis momatebul donesa da Saqriani daibetis da 

kardiovaskuluri daavadebebis ganviTarebas Soris. (77-79). 

adiponeqtinis dabali done da leptintis momatebuli done aseve 

asocirebulia mets-Tan da kardiovaskulur daavadebebTan (80-83). 

omentini, axali adipokini, aris proteini romelic warmoiqmneba da 

ganicdis eqspresias visceralur (magram ara kanqveSa) cximovan 

qsovilSi. is zrdis insulinsensitiurobas adipocitebSi. omentin-1, 

omentinis mTavari mocirkulire izoforma, uaryofiTad korelirebs 

sxeulis masis indeqsTan (smi), welis garSemowerilobasTan (wg), 

leptinis donesTan da insr-Tan. xolo dadebiTad korelirebs 

adiponeqtinTan da maRali simkvrivis lipoproteinTan (msl) (84-87).  
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insr, kompensatoruli hiperinsulinemia, da sxva komponentebi 

asocirebulia kardiovaskulur daavadebebis momatebul riskTan; 

endoTeliumis disfunqcia warmoadgens insr-is gamoxatul niSans (88). 

Saqriani diabeti tipi 2 xasiaTdeba RviZlismieri glukozis gazrdili 

warmoqmniT, momatebuli periferiuli rezistentobiT insulinis 

mimarT (receptoruli da postreceptoruli defeqtebi), da insulinis 

darRveuli sekreciiT (89-93). 

ConCxis kunTSi, sxvadasxva darRvevebi, maT Soris glukozis 

darRveuli transporti (glukoza transporteri 4 (GLUT-4)  aris 

mTavari transporteri), SeiZleba warmoadgendes insr-is ganviTarebis 

mizezs. 

insulin da insulinis msgavsi zrdis faqtori (izf) warmoadgenen 

ovariuli funqciis mniSvnelovan maregulirebels. iTvleba, rom insr 

da hiperinsulinemia pasuxismgebelni arian hiperandrogeniaze, 

romelic damaxasiaTebelia polikistozuri sakvercxeebis 

sindromisTvis.  

aRwerilia ori ZiriTadi insulin receptoris paTologia romlebic 

asocirebulia Acanthosis nigricans-Tan: klasikuri tipi A insr-is 

sindromi, dakavSirebuli receptoris ar arsebobasTan an 

disfunqciasTan; da tipi B, dakavSirebuli autoantisxeulebTan 

insulinreceptoris mimarT. orive sindromi asocirebulia 

hiperinsulinemiasTan.  

insr SeiZleba ganviTardes Saqriani diabeti tipi 1-is mqone zogierT 

pacientSi . erT-erT kvlevaSi, Uruska da sxv. aRmoaCines damoukidebeli 

asociacia insr-s da mikroangiopaTiis ganviTarebis risks Soris 

Saqriani diabeti tipi 1-iT daavadebul pacientebSi, romlebmac 

daiwyes intensiuri insulinoTerapia diagnozis dasmisTanave (94). 

avtorebma daadgines, rom insr-is iseTi  maCveneblebi rogoricaa wg,  

welisa da barZayis garSemowerilobis Tanafardoba (w/b Tanafardoba) 

da trig done, ufro metia mikroangiopaTiiT daavadebul pacientebSi 

vidre imaTSi visac es garTuleba ar aqvs.    
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1.2 insulinis sekrecia 

1.2.1 beta ujredebis funqciis raodenobrivi gansazRvra 

insulinis koncentraciis gansazRvra sisxlSi radioimunuri meTodiT 

(RIA) dRemde yvelaze gavrcelebuli meTodia beta ujredebis funqciis 

raodenobrivi SefasebisTvis (95). Tumca am meTodiT gansazRvruli 

insulinis koncentracia ar aris zusti, radganac beta ujredebis mier 

warmoqnili 50%-dan 60%-de insulini sistemuri cirkulaciis 

miRwevamde RviZlismier eqstraqcias ganicdis (96, 97).  

insulini warmoiqmneba erTjaWviani prekursorisgan, proinsulinisgan 

(98). pankreasis beta ujredebis goljis aparatSi proinsulinisgan 

specifiuri konvertazebis meSveobiT warmoiqmneba insulinis, C-

peptidis, da bazisuri aminomJavebis ori wyvili. amis Semdeg insulini 

xvdeba sistemur cirkulaciaSi koncentraciiT, romelic eqvimoluria 

C-peptidTan (99, 100). garda amisa, sistemur cirkulaciaSi xvdeba 

agreTve intaqturi proinsulini da proinsulinis komversiis 

Sualeduri formebi mcire raodenobiT.  

proinsulini da masTan dakavSirebuli konversiis Sualeduri formebi 

Seadgenen saerTo mocirkulire insulinis imunoreaqtiulobis 20%-s 

(101). proinsulins gaaCnia insulinis biologiuri aqtivobis 10%  (102, 

103) da proinsulinis Sualeduri formebis aqtivoba Sualeduria 

insulinsa da proinsulins Soris (104, 105). C-peptids ar aqvs 

gadamwyveti zegavlena karbohidratebis metabolizmze (106, 107), Tumca, 

garkveuli fiziologiuri efeqtebi masac aqvs (108). insulinisgan 

gansxvavebiT, proinsulini ar eqstragirdeba Tirkmlis mier. misi 

naxevrad daSlis periodi plazmaSi 30 wuTs Seadgens (109), rac 

mkveTrad gansxvavvdeba insulinisgan, romlis naxevrad daSlis 

periodi 4 wuTia. 
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1.2.2 insulinis sekreciis temporaluri modeli 

dadgenilia, rom insulinis saerTo raodenobis 50% (24-saaTian 

periodSi) warmoiqmneba bazalur pirobebSi; danarCeni 50% ki sakvebis 

miRebisas (110, 111). bazaluri insulinis sekrecia Seadgens 18-dan 32 

erTeulamde (0.7-dan 1.3 mg-de) (110, 112, 113). sakvebis miRebis Semdeg, 

insuliniT sekretoruli pasuxi swrafia, da insulinis sekrecia 

izrdeba daaxloebiT xuTjer bazalurTan SedarebiT da aRwevs piks 

daaxloebiT 60 wuTSi.  

rodesac kvlevis subieqtebma miiRes sauzmisas saerTo kaloriebis 

20%, lanCis dros – 40% da sadilis dros danarCeni 40%, warmoqmnili 

insulinis raodenoba yoveli sakvebis miRebis Semdeg ar 

gansxvavdeboda mniSvenolovnad erTmaneTisgan. aRiniSneboda swrafi 

insulin sekretoruli pasuxi sauzmeze, sekretirebuli insulinis 

71.6% pirvel or saaTSi da danarCeni raodenoba Semdgom or saaTSi. 

insulinis sekrecia Seadgenda saerTo raodenobis 62.8%-s da 59.6%-s 

lanCis da sadilis (Sesabamisad) miRebis Semdeg sakvebis miRebidan 

pirveli ori saaTis ganmavlobaSi.  

insulinis normaluri sekretoruli profili xasiaTdeba insulinis 

sekretoruli “pulsebis” TanmimdevrobiT. swrafi oscilaciebi, 

romlebic Cndeba yoveli 8-15 wuTi “zed edeba” ufro nel 

oscilaciebs, romlebic Cndeba 80-150 wuTis periodulobiT.  

aseve aRwerilia insulinis sekreciis cirkaduli variaciebi. gaizoma 

insulinis sekrecia 24-saaTis ganvavlobaSi. maqsimaluri 

postprandiuli pasuxi aRiniSneboda sauzmis Semdgom.           

 

1.2.3 insulinis sekrecia simsuqnis da insulinrezistentobis dros 

simsuqne da sxva insulinrezistentuli mdgomareobebi asocirebulia  

Saqriani diabeti tipi 2-is ganviTarebis momatebul riskTan. pankreasis 

beta ujredebis unari moaxdinos insr-is kompensacia gansazRvravs 

paTologiis (tolerantobis darRveva glukozisadmi/Saqriani diabeti 

tipi 2) ganviTarebis albaTobas. beta ujredebis mier kompensaciis 

arss warmoadgens insulinis hipersekrecia glukozis donis 



28 
 

normaluri maCveneblebis pirobebSic. es xdeba mxolod beta 

ujredebis momatebuli mgrZnobelobisas glukozisadmi, rac 

ganpirobebulia ori faqtoriT. pirveli, simsuqnisas da sxva 

insulinrezistentuli mdgomareobisas aRiniSneba beta ujredebis 

momatebuli masa (114). meore, insr asocirebulia heqsokinazas 

momatebul eqspresiasTan beta ujredebSi, rac dakavSirebulia 

glukokinazas eqspresiasTan (115). 

simsuqnisas insr dakavSirebulia hiperinsulinemiasTan. 

hiperinsulinemia am situaciaSi insulinis momatebuli produqciis da 

daqveiTebuli moxmarebis kombinacias warmoadgens, Tumca 

hiperproduqcia warmoadgens wamyvan faqtors (116, 117). orive, 

bazaluri da 24-sT-iani insulinis sekreciis intensioba 3-4 jer ufro 

metia simsuqniT daavadebul pacientebSi da mkacrad korelirebs smi-

Tan. gamoikvlies insulinis sekrecia glukozis intravenur infuziaze 

insr pacientebSi (romlebsac ar aReniSnebodaT sxva paTologia), rac 

Seadares inss pacientebis pasuxTan (suraTi 4). rogorc suraTidan 

Cans, orive, insulinis koncentracia da insulinis sekrecia, 

momatebulia insr-l pacientebSi ori mizezis kombinaciis gamo: 

momatebuli sekrecia da daqveiTebuli moxmareba. glukozis 

koncentraciis yvela doneze insulinis sekrecia aris ufro 

intensiuri insr pacientebSi vidre inss-Si, rac warmoadgens beta 

ujredebis adaptaciur pasuxs periferiul insulinrezistentobaze. 

insulinis sekreciis drosTan dakavSirebuli modeli 

unilateraluria insr pacientebSi inss pacientebTan SedarebiT. 

insulinis bazaluri sekrecia simsuqniT daavadebul pacientebSi 

Seadgens saerTo dRiuris 50%-s, da sekretoruli “pulsebi” Cndeba 

yovel 1.5 - 2 saaTSi (116, 118). Tumca, am “pulsebis” amplituda 

postprandiulad ufro metia simsuqniT daavadebul pacientebSi. 

magram, postprandiuli pasuxis procentebSi gadayvanisas (bazalur 

sekreciasTan mimarTebaSi), postprandiuli sekreciis intensivoba 

identuria pacientTa orive kategoriaSi.   
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grafiki 1.  plazmaSi insulinis koncentracia (A) da ინსულინის სეკრეცია (B) plazmaSi glukozis 
koncentraciis zrdasTan mimarTebaSi glukozis infuziisas insulinrezistentul (wyvetili xazi) da 

insulinsensitiur (uwyveti xazi) pacientebSi. (adaptirebulia: Jones CNO, Pei D, Staris P et al. Alterations in the 

glucose stimulated insulin secretory dose-response curve and in insulin clearance in nondiabetic insulin-resistant individuals. J Clin 

Endocrinol Metab. 1997; 82: 1834-1838-dan)   
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1.3 insulinrezistentobis gansazRvra 

klinikur praqtikaSi ar arsebobs insr-is gansazRvris erTaderTi da 

universaluri meTodi. diagnozi eyrdnoba klinikuri niSnebis 

kombiancias laboratoriul testebTan. insr-ba SesaZlebeli 

ganisazRvros Semdegi meTodebiT:  

1.3.1 insr-is gansazRvris erTerTi yvelaze praqtikuli meTodia 

plazmis insulinis koncentraciis gazomva diliT uzmod. radganac es 

meTodi martivia da SedarebiT iafi, is gamoiyenes ramodenime 

populaciur kvlevaSi (119-122). plazmis insulinis  mniSvnelovnad 

momatebuli done miuTiTebs insr-ze. magram uzmod gansazRvrul 

plazmis insulins SeuZlia axsnas insulinis moqmedebis variabelobis 

mxolod 5-dan 50%-de pacientebSi romlebic ar arian daavadebuli 

Saqriani diabetiT (123, 124). mizezi is aris rom plazmis insulinis 

done damokidebulia ara mxolod insulinis sensitiurobaze, aramed 

insulinis sekreciaze, distribuciaze da degradaciaze (125). garda 

amisa, Saqriani diabetis ganviTarebasTan erTad, uzmod insulinis 

done mcirdeba beta ujredebis disfunqciis gamo. Sesabamisad, 

plamzaSi insulinis done diabetiT daavadebul pacientSi aris orive 

procesis gamoxatuleba, qsovilis insulinrezistentobis da 

insulinis produqciis Semcirebis (126). amiT aixsneba is faqti, rom 

normoglikemiur pacientebSi uzmod insulinis done aris 

insulinsensitiurobis ufro zusti prediqtori vidre pacientebSi 

darRveuli tolerantobiT glukozisadmi da Saqriani diabeti tipi 2-

iT daavadebulebSi (124, 127, 128). uzmod gansazRrul insulins sxva 

SezRudvac aqvs: es aris jvaredini reaqtiuloba insulinsa da 

proinsulins Soris. proinsulinis done maRalia 

insulinrezistentul pacientebSi Saqriani diabeti tipi 2-iT da 

darRveuli rezistentobiT glukozisadmi, magram ara 

insulinrezistentul pacientebSi normoglikemiiT (129-131). uzmod 

gansazRvruli (radioimunuri meTodiT) insulinis donis norma 3-dan 

32-de merT/l Seadgens (132, 133). Tumca, ar arsebobs 

insulinrezistentobis maCvenebeli zustad gansazRvruli insulinis 
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done. erTerT populaciur kvlevaSi, romelic Seiswavlida asociacias 

insulinis donisa da kardiovaskulur risks Soris, Lindahl et al. (134) 

gansazRvres insulinrezistentoba rogorc plazmis insulinis done 

> 7.2 merT/l. McAuley et al. (135) erTerT kvlevaSi daadgines plazmis 

insulinis done > 12.2 merT/l rogorc insulinrezistentobis 

prediqtori normoglikemiur pacientebSi. Laakso (124), aseve Seiswavla 

ra normoglikemiuri pacientebi, daadgina insulinrezistentobis 

diagnostikur zRvarad insulinis done ≥ 18 merT/l. Ascaso et al. (136), 

CaTvales ra paTologiad insulinis maCveneblebis zeda 10%, daadgines 

insulinrezistentobis diagnostikur zRvarad insulinis done ≥ 16.7 

merT/l im pacientebSi, romlebic ar arian daavadebuli Saqriani 

diabetiT. sxva SezRudvaT SeiZleba CaiTvalos insulini sekreciis 

pulsuri reJimi (pulsebi 10-15 wuTiani intervalebiT, da oscilaciebi 

1-3 saaTamde periodulobiT). insulinis sekreciis pulsebis 

perioduloba, amplituda da oscilaciebi icvleba uzmod 

glukozisadmi darRveuli tolerantobisas da Saqriani diabetis 

arsebobisas (137). am SezRudvebis gaTvaliswinebiT, uzmod insulinis 

donis gansazRvras aqvs SezRuduli klinikuri mniSvneloba, magram 

SeiZleba misi gamoyeneba populaciur kvlevebSi. 

 

1.3.2 uzmod glukoza / insulini-s Tanafardoba (g/i Tanafardoba) 

maTematikuri modelia, romelic iyenebs uzmod glukozas da insulins 

insulinsensitiurobis gansazRvris TvalsazrisiT. rac ufro maRalia 

Tanafardoba miT ufro insulinrezistentulia pacienti. Tanafardoba 

kargad korelirebs insulinrezistentobis sxva indeqsebTan (135, 138-

145). zemoTCamoTvlil SezRudvebTan erTad, mTavar problemas 

warmoadgens Tanafardobis uzustoba Saqriani diabetiT daavadebul 

pacientebSi, rac dakavSirebulia insulinis sekreciis defeqtTan da 

plazmaSi glukozis maRal donesTan (138, 140, 146, 147). normoglikemiur 

pacientebSi Tanafardobas ar aqvs gamoxatuli upiratesoba 

1/insulini-s gazomvasTan (147) an uzmod glukozis gansazRvrasTan (135). 

is iZleva arapirdapir informacias mTeli sxeulis 
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insulinsensitiurobaze da ara insulinis efeqtze periferiul 

qsovilebze (138). rogorc wina maCvenebeli misi gamoyeneba 

limitirebulia Saqriani diabetis ar mqone pirebSi. 

 

1.3.3 yvela zemoCamoTvlili SezRudvebis gamo SemuSavda 

alternatiuli maTematikuri modeli – glukozis uwyveti infuziis 

modeluri Sefaseba (guimS). es meTodi afasebs insulinsensitiurobas 

glukozisa da insulinis stabiluri koncentraciis pirobebSi, rac 

miiRweva glukozis uwyveti infuziiT da modelirebiT (148). es 

procedura axdens postprandiuli mdgomareobis imitacias. guimS-i 

iZleva informacias aramarto glukozotolerantobisa da 

insulinsensitiurobis Sesaxeb, aramed beta ujredebis funqciis 

Sesaxebac. glukozis homeostazis maTematikuri modelirebiT xdeba 

glukozisa da insulinis maCveneblebis Sedareba glukozis infuziis 

ukve cnobil  fiziologiur monacemebTan romlebic miiReba janmrTel 

subieqtebisagan Saqriani diabetis ojaxuri anamnezis gareSe. 

monacemebs iReben glukozis (5 mg X kg idealuri sxeulis masis  

wona-1 X wuTi-1) uwyveti 60 wuTiani infuziis molo 15 wuTis manZilze 

5 wuTiani intervalebiT, raTa Tavidan aicilon insulinis sekreciis 

oscialaciebi. miRebul saSualos adareben winaswar gansazRvrul 

mniSvnelobas kompiuteruli modelidan. saSualo mniSvneloba 

janmrTeli subieqtebisTvis aris 1.35, xolo Saqriani diabetiT 

daavadebul pacientebisTvis 4 (148). es meTodi gamoyenebul iqna mraval 

kvlevaSi insulinrezistentobis gansazRvrisTvis (34, 149-153).  

am meTods aqvs ori ZiriTadi upiratesoba HOMA-IR-Tan. pirveli, 

insulinis maCveneblebi, romlebic SeiZleba gamoiyeno am meTodSi, 

bevrad maRalia vidre HOMA-IR-Si glukozismieri stimulirebis gamo. 

Sesabamisad, Tavidan aris acilebuli insulinis gansazRvris 

meTodebsSorisi variabelobis koeficienti (10-15%) (137, 154), rac 

Zalze problematuria insulinis dabali koncentraciis dros (155). 

meore upiratesoba mdgomareobs imaSi rom insulinis ufro maRali 

koncentracia astimulirebs periferiis mier glukozis moxmarebas, da 
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amiT qmnis glukozis stabilur koncentracias, rac periferiuli 

insulinsensitiurobis ukeTesi gamoxatulebaa.  

miuxedavad imisa rom guimS-i ufro fiziologiuri, iafi da naklebad 

invaziuri proceduraa vidre intravenuri glukozotolerantuli 

testi xSiri nimuSebiT (igttxn) da “klemp” procedura, is mainc 

naklebad zustia, radganac is uSvebs araswor varauds rom RviZlis 

da periferiuli qsovilebis insr-ba erTi da igivea. agreTve, 

insulindeficitur pacientebSi, rodesac insulinis koncentracia ar 

aris sakmarisi imisaTvis rom moxdes glukozis adeqvaturi moxmareba, 

am meTodis Sedegis interpretacia gaZnelebulia (125). misi gamoyeneba 

klinikaSi SezRudulia radganac is ar aris iseTi martivi testi 

rogorc uzmod inulinis gansazRvra an HOMA-IR. kvlevebSic misi 

farTod gamoyeneba sakamaToa, radganac dReisTvis ar arsebobs myari 

mtkicebuleba misi efeqturobos Sesaxeb “oqros standartTan” 

(euglikemiuri hiperinsulinemiuri klempi) SedarebiT.  

 

1.3.4 radganac glukozotolerantoba nawilobriv determinirebulia 

periferiuli qsovilis sensitiurobiT glukozis mimarT, oraluri 

glukozotolerantuli testi (ogtt) gamoiyeneba insulinis 

produqciisa da periferiuli qsovilebis insulinis mimarT 

sensitiurobis maCveneblad. gamomdinare iqedan, rom es meTodi ufro 

iafia da naklebad Sromatevadi, is miiCneva praqtikul meTodaT 

epedemiologiur kvlevebSi (156), da populaciis skriningSi (146, 157, 

158). insulinsensitiurobis SefasebisTvis gamoiyeneba glukozis da 

insulinis oTxi nimuSi (0, 30, 60 da 120 wuTebi) 75 grami glukozis 

miRebis Semdeg. meTodi kargad korelirebs euglikemiur klempTan (146, 

159-162) da igttxn-Tan (161). Tumca, korelacia ufro sustia Saqriani 

diabeti tipi 2-is dros (146, 163, 164) da darRveuli tolerantobis 

dros (128, 156). arsebobs sxva SezRudvebic. pirveli, oraluri 

glukozotolerantuli testis dros, RviZlismieri glukozis 

sekreciis supresia aris minimaluri, rac xels uSlis plazmaSi 

glukozis donis interpretacias. am meTodis gamoyenebiT SeuZlebeli 

xdeba sxvadasxva saxis isnulinsensitiurobis diferencireba (mTeli 
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sxeuli, periferiuli, RviZlismieri) (165). meore, insulinis done 

romelic iqmneba ogtt sapasuxod damokidebulia agreTve nawlavis 

hormonebze, nevralur stimulaciaze, beta ujredebis mTlianobaze 

(166). magaliTad, nanaxia rom 75 g glukozis miRebis Sedeg, simsuqniT 

daavadebul pacientebs aReniSnebaT insulinis hipersekrecia (167), 

xolo Saqriani diabeti tipi 2-iT daavadebulebs aReniSnebaT 

darRveuli sekrecia (168). mesame, glukozis homeostazi postprandiul 

mdgomareobaSi damokidebulia nawilobriv glukagonis supresiaze da 

nawilobriv miRebuli glukozis cirkulaciaSi Sesvlis siswrafeze. 

es siswrafe determinirebulia kuWis daclis siswrafiT da kuW-

nawlavis mier glukozis absorbciaze (169, 170). meoTxe, es meTodi 

cudad reproducirebadia. kvlevebi adasturebs, rom es meTodi 

Sedegebis mxolod 50-dan 65%-de reproducirebis saSualebas iZleva 

(157, 171, 172).  

miuxedavad am SezRudvebisa, ogtt SeiZleba gamoyenebul iqnes 

klinikis pirobebSi da farTomasStabur klinikur da epidemiologiur 

kvlevebSi.  

  

1.3.5 erTerTi pirveli testi insulinsensitiurobis gansazRvris 

TvalsazrisiT iyo insulinis tolerantobis testi (itt) (173). am 

meTodSi xorcieldeba insulinis fiqsirebuli intravenuri infuzia 

(0.1 erT/kg wonaze) uzmod (8-10 saaTi) yofnis Sendeg. glukozis donis 

Semcireba izomeba 60 wuTis ganmavlobaSi. rac ufro swrafia 

glukozis koncentraciis Semcirebis tempi, miT ufro 

insulinsensitiuria subieqti. plazmis glukozis donis linearuli 

daqveiTebis daqaneba (Kitt) SeiZleba gamovTvaloT formuliT:  

Kitt = 0.693 / t1/2  X 100,  

sadac t1/2  warmoadgens plazmis glukozis donis daqveiTebis naxevar 

dros (bazisuridan 50%-iT) (174). normaluria Kitt > 2.0% / wT da 

mniSvneloba < 1.5 aris paTologiuri. es meTodi warmoadgens saerTo 

insulinsensitiurobis arapirdapir gansazRvras. ramodenime kvlevam 

daadastura misi kargi korelireba euglikemiur klempTan (175-177). 
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meTodis nakls warmoadgens insulinis suprafiziologiuri dozireba 

da periferiuli da RviZlismieri insulinrezistentobis 

diferencirebis SeuZlebloba. garda amisa, hipoglikemia iwvevs 

sawianaaRmdego hormonul pasuxs, rac cvlis insulinsensitiurobis 

maCvenebels. hipoglikemiis riskis Sesamcireblad rekomendebuli iqna 

insulinis dozis ganaxevreba, an testirebis drois Semcireba 15 

wuTamde (178-180). modificirebuli meTodika aseve kargad korelirebs 

euglikemiur klempTan  (178). Tumca, zogierTma kvlevam ar daadastura 

hipoglikemiis Semcirebis riski insulinsensitiur pacientebSi (155, 

181, 182).  

 

 amerikis diabetis asociaciis konsensusis dokumentis Tanaxmad, 

mxolod euglikemiuri hiperinsulinemiuri klempi da intravenuri 

glukozotolerantuli testi xSiri nimuSebiT/ minimaluri modeli 

iZleva periferiuli insulinrezistentobis SedarebiT zusti 

gansazRvris  saSualebas (126). 

 

1.3.6 euglikemiuri hiperinsulinemiuri klempi (ehk) ganixileba rogorc 

insulinsensitiurobis gansazRvris oqros standarti (183). is zomavs 

glukozis stabilur raodenobas romelic metabolizdeba sxeulis 

erT erTeulze insulinis winaswar gansazRvruli raodenobis 

zemoqmedebis qveS, maSin rodesac plazmis glukozis done narCundeba 

euglikemiur farglebSi (166). am meTodSi xdeba insulinis da 

glukozis “klempireba”, rac iZleva maTze damoukideblad 

manipulirebis saSualebas. meTodologia gulisxmobs insulinis 

uwyvet infuzias da euglikemiis SenarCunebas (90 mg/dl) glukozis 

sxvadasxva dozis infuziiT, anu glukozis dozis morgeba xdeba 

sisxlSi glukozis koncentraciis gansazRvriT da euglikemiis 

SenarCunebiT. sarwmuno pasuxis misaRebad meTodi gulisxmobs, rom 

insulinisa da glukozis gadasxmis Sedegad endogenuri RviZlismieri 

glukozis produqcia inhibirebulia srulad da plazmis glukozis 

koncentracia narCundeba euglikemiur farglebSi minimaluri 

variabelobiT. egzogenuri glukozis is infuzirebuli raodenoba 
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romelic saWiroa euglikemiis SesanarCuneblad gamoxatavs 

periferiul qsovilebSi metabolizirebuli glukozis raodenobas 

(M), da Sesabamisad asaxavs periferiuli qsovilebis sensitiurobas 

insulinisadmi (138). rac ufro meti glukozis infuzia aris saWiro 

drois erTeulSi, miT ufro sensitiuria subieqti insulinis mimarT. 

M-is mniSvneli jansaR moxaliseebSi varirebs 4.7-dan 8.7-de mg X kg-1 X 

wT-1 (183, 184).  

euglikemiuri hiperinsulinemiuri klempi SeiZleba gamoviyenoT sxva 

meTodikasTan erTad. gansakuTrebul interess warmoadgens 

radioizotopebis gamoyeneba (mag. 3H-3-glukoza), romelic iZleva 

narCeni endogenuri glukozis produqciis raodenobrivi gansazRvris 

da, Sesabamisad, RviZlismieri Tu periferiuli insulinrezistentobis 

diferencirebis saSualebas (183, 185).  

euglikemiuri hiperinsulinemiuri klempi aris yvelaze xSirad 

gamoyenebadi meTodi kvlevebSi. is reproducirebadia maRali xarisxiT  

da aqvs dabali variabelobis koeficienti 6.3 ± 0.9%  (183, 186). misi 

ramodenime upiratesoba (186): 

1) insulinrezistentobis saxeobis zustad gansazRvris saSualeba 

(RviZlismieri Tu periferiuli) 

2) hiperglikemiis wvlilis gansazRvra RviZlismieri glukozis 

produqciaSi da glukozis moxmarebaSi 

3) hopoglikemia da Sesabamisad glukagonis arafiziologiuri 

sekrecia Tavidan aris acilebuli glukozis uwyveti infuziiT 

rac iZleva insulinrezistentobis SedarebiT ufro 

fiziologiur pirobebSi gansazRvris saSualebas 

Tumca am meTodsac aqvs ramodenime nakli. pirveli, is Zalian 

ZviradRirebuli da invaziuri proceduraa, romelic saWiroebs kargad 

momzadebul specialistebs. meore, hiperinsulinemia, romelic 

SenarCunebulia proceduris dros, ar iZleva mkacrad fiziologiuri 

mdgomareobis Seqmnis saSualebas (166). meTodis rTuli bunebidan 

gamomdinare Sedegebis interpretacia garTulebulia, gansakuTrebiT 

roca saWiroa Sedegebis Sedareba glukozis (187) da insulinis 
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sxvadasxva doniT (188). garda amisa, klempidan miRebuli monacemebi ar 

iZleva glukozis insulindamokidebuli da insulindamoukidebeli 

gamoyofis diferencirebis saSualebas. es gansxvaveba mniSvnelovania 

hiperglikemiur da insulinrezistentul mdgomareobisas, rodesac 

glukozis arainsulindamokidebuli moxmarebis proporcia ufro 

metia (187).  

     

1.3.7 intravenuri glukozotolerantuli testi xSiri nimuSebiT/ 

minimaluri modeli aris insulinsensitiurobis gansazRvris meore 

oqros standarti. es meTodi Tavidan icilebs glukozis absorbciis 

da gastrointestinuri horomonis sekreciis stimulaciis problebas 

radganac glukoza miewodeba pacients intravenurad. gamoiyeneba ori 

maTematikuri modeli, romlebic xsnian glukozis moxmarebas 

insulinis sekreciis zrdis gareSe (glukozoefeqturoba _ Sg), da 

insulindamokidebul moxmarebas eqstracelulur siTxidan 

(inulinsensitiurobis indeqsi _ Si). meTodi gulisxmobs glukozis 

bolus 0.3 g / kg wonaze da xSir nimuSebis aRebas (glukozis da 

insulinis donis gansazRvras) - 15, - 10, - 5, - 1, 0, 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 

16, 19, 22, 25, 30, 40, 50, 60, 70, 80, 90, 100, 120, 140, 160, da 180 wuTebze. Semdeg 

xdeba glukozisa da insulinis monacemebis maTematikuri 

interpretacia da Si-s kalkulacia minimaluri modeliT, romelic 

Seqmnes Bergman-ma da misma jgufma (189). Si warmoadgens glukozis 

moxmarebis temps plazmis insulinis koncentraciis cvlilebasTan 

mimarTebaSi. misi mniSvnelobebia 5-dan 7-de wT-1 / µerT ml-ze 

normaluri woniT pacientebSi da 2-dan 3.5-de wT-1 / µerT ml-ze 

simsuqniT daavadebul pacientebSi (190-192).  

aseve gamoiyeneba am meTodis modificirebuli protokoli, rac 

gulisxmobs tolbutamidis infuzias glukozis infuziis dawyebidan 

20 wuTis Semdeg raTa uzrunvelyofili iyos endogenuri insulinis 

adeqvaturi pasuxi. es protokoli mowodebulia Beard et al.-s mier (193) 

da, rogorc aRmoCnda, aZlierebs korelacias Si da euglikemiur klemps 

Soris. es meTodi SeiZleba gamoviyenoT mxolod im subieqtebSi 
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romlebsac SenarCunebuli aqvT beta ujredebis pasuxi stimulaciaze. 

amitom Saqriani diabeti daavadebulebSi tulbutamidis nacvlad 

gamoiyeneba insulini (194-198). orive protokoli kargad korelirebs 

erTmaneTTan, Tumca Si (insulini) ufro dabalia vidre Si (tulbutamidi) 

da M mniSvneli klemp-kvlevebidan, xazi esmeva ra 

insulinsensitiurobis arasakmaris Sefasebas am modeliT (127, 196, 199). 

miiCvneva, rom es xdeba fiziologiis zedmetad gamartivebs gamo 

modelSi (200-203), da hiperinsulinemiis xanmokle periodis gamo 

klempirebasTan SedarebiT (196). es meTodi misi TiTqmis 

fiziologiuri bunebis da advilad warmoebis gamo, farTod 

gamoiyeneba multicentrul epidemiologiur kvlevebSi (204-207), 

romlebmac aCvenes statistikurad mniSvnelovani asociacia Si-s da 

kardiovaskulur risk faqtorebs Soris.  

gamoiyeneba agreTve am meTodis Semcirebuli versia mxolod 12 nimuSis 

analiziT (208). korelacia 30 da 12 nimuSian protokolebs Soris 

Zlieria (r = 0.9) (209). Tumca, minimaluri modeli ar iZleva 

RviZlismieri da periferiuli insulinrezistentobis 

diferencirebulad gansazRvris saSualebas (209).  

mokled, es meTodi rCeba invaziur da xangrZliv procedurad, 

saWiroebs 30 nimuSis Semowmebas 3 saaTis manZilze da Semdgom masalis 

rTul analizs. gamomdinare aqedan, is ar gamoiyeneba klinikur 

praqtikaSi. es meTodi gamosadegia kvlevebSi. 

   

 Groop et al. (210) gamoTqves mosazreba rom insulinsensitiurobis 

gansazRvris idealuri meTodi unda pasuxobdes Semdeg moTxovnebs: 

 

1) unda miiRweodes insulinis maRali koncentracia glukozis 

metabolizmis stimulaciisTvis; 

2) periferiuli da RviZlismieri insulinsensitiurobis 

diferencirebis saSuleba; 

3) stabiluri koncentraciebis gazomvis saSualeba; 

4) hiperglikemiis done ar unda iyos mkveTrad arafiziologiuri 
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garda amisa, idealuri meTodi unda iyos martivi Sesasruleblad, 

iafi da minimaluri riskiT pacientisTvis. samwuxarod dRes arsebuli 

vercerTi meTodi ver pasuxobs yvela moTxovnas. klempirebis 

procedura saukeTesoa arsebulebs Soris kvlevebisTvis. 

klinikur kvlevebSi da praqtikaSi ufro xSirad gamoiyeneba 

insulisensitiurobos gansazRvris egreT wodebuli klinikuri 

surogatebi: insulinrezistentobis gansazRvris homeostazuri 

modeli (HOMA-IR), insulinsensitiurobs gansazRvris raodenobrivi 

indeqsi (QUICKI), makolis indeqsi (insulinsensitiurobis indeqsi_isi) 

da sxvebi.  

      

1.3.8 McAuley et al. (135) kvleviT daadgines, rom insulsensitiurobis 

saukeTeso prediqtorebi arian uzmod glukoza da trigliceridebi. 

meTodi emyareboda euglikemiur insulinis klemps. plazmis glukozis 

donis SenarCuneba xdeboda 4.5 mmol/l-ze farglebSi. plazmis 

insulinis donis gansazRvra xdeboda 0, 60, 90 da 120 wuTze. glukozis 

moxmarebis tempis (M) (mg/kg/wT) gamoiTvleboda klempirebis bolo 60 

wuTis ganmavlobaSi.  

insulinsensitiurobis indeqsi (insri) = exp [2.63 – 0.28ln (uzmod 

insulini) – 0.31ln (uzmod trigliceridi)], 

sadac exp-eqsponenti,  ln-logariTmi 

isi ≤ 6.3 M X mU-1 X 1-1 gansazRvravs insulinrezistentobas.  

 

1.3.9 QUICKI (insulinsensitiurobis raodenobrivi gansazRvris indeqsi 

- inssrgi) aseve farTod gamoiyeneba klinikur praqtikaSi (190): 

QUICKI = 1 / [log (uzmod insulini) + log (uzmod glukoza)], 

sadac uzmod insulini izomeba µerT / ml-Si, da uzmod glukoza 

izomeba mg / dl-Si. saSualo QUICKI Seadgens 0.382, 0.331, 0.304 normaluri 

sxeulis masis mqone, simsuqniT daavadebul, da simusqniT/Saqriani 

daibetiT daavadebul pacientebSi, Sesabamisad (190).  

maTematikuri gansxvaveba QUICKI-sa da HOMA-IR-s Soris is aris, rom 

pirveli iyenebs glukozis da insulinis logariTmis Sebrunebul 
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mniSvnels raTa axsnas uzmod insulinis mniSvnelebis daxrili 

(araswori) gavrceleba. rogorc mosalodneli iyo, es ori meTodi 

kargad korelirebs erTmaneTTan (157), gansakuTrebiT rodesac HOMA-

IR logtransformirebulia (190, 211-213).  

zogierTma kvlevam ver daadastura QUICKI-s upiratesoba 

logtransformirebul HOMA-IR-Tan (211, 213), Tumca ramdenime kvlevam 

aCvena misi upiratesoba insulinsensitiurobis mniSvnelobebis ufro 

farTo farglebis pirobebSi (157, 170, 212). QUICKI-m aCvena kargi 

korelireba ivgttxn-Tan (214) da euglikemiur klempTan (156). Tumca 

korelacia sustia rodesac insulinis done aris dabali, rogorc es 

aris normaluri masis mqone insulinsensitiur pacientebSi da 

Saqriani diabetiT daavadebul pacientebSi (insulinis daqveiTebuli 

produqciiT) (166, 169, 190, 211, 213, 215). es aixsneba imiT, rom insulinis 

dabali done iwvevs gansazRvruli insulinis koncentraciis 

variabelobas da agreTve imis gamo, rom janmrTel pacientebSi 

insulinis sekrecias aqvs oscilatoruli xasiaTi. am meTodis naklad 

CaiTvleba aseve misi SezRuduli gamoyenebadoba Saqriani diabeti tipi 

1-is dros endogenuri insulinis deficitis gamo (190). 

mokled, QUICKI martivi da gamosadegi meTodia insulinsensitiurobis 

gansazRvrisTvis epidemiologiuri kvlevebis Catarebisas da klinikur 

praqtikaSi. mas aseve aqvs mcire upiratesoba HOMA-IR-Tan, 

gansakuTrebiT simsuqniT daavadebul pacientebSi da Saqriani 

diabetiT daavadebul pacientebSi SedarebiT SenarCunebuli beta 

ujredovani funqciiT. Tumca modeli saWiroebs damatebiT validacias 

sxvadasxva tipis glukozotolerantobis pirobebSi raTa 

dadasturdes misi sandooba klinikur praqtikaSi da kvlevebSi 

gamosayeneblad.  

 

1.3.10  HOMA-IR modeli Seqmnes Matthews et al.(216) insulinrezistentobis 

gansazRvrisaTvis uzmod glukozis da insulinis mniSvnelobebis 

gamoyenebiT (grafiki 2 A). 

HOMA-IR = uzmod insulini X uzmod glukoza / 22.5,  



41 
 

sadac uzmod insulini izomeba  µerT / ml-Si da uzmod glukoza izomeba 

mmol/l-Si 

an  

HOMA-IR = uzmod insulini X uzmod glukoza / 405,  

sadac uzmod insulini izomeba  µerT / ml-Si da uzmod glukoza izomeba 

mg/dl-Si 

es formulebi warmoadgens originaluri aralinearuli 

damokidebulebis maTematikur miaxloebas.  

HOMA2-IR-s, kompiuterul models, gaaCnia aralinearuli 

gadawyvetileba (grafiki 2 B). HOMA modelis ganaxlebuli versia 

(1996) iTvaliswinebs insulinrezistentobis RviZlismier da 

periferiul variabelobas (mag. RviZlismieri glukozis gamoyofis 

Semcirebis supresia hiperglikemiis pirobebSi da periferiaze 

glukozadamokidebuli glukozis moxmarebis Semcireba). 

modificirebul iqna insulinis sekreciis mrudi da daSvebul iqna 

insulinis sekreciis zrda glukozis koncentraciis zrdis > 10 

mmol/l sapasuxod. es versia iTvaliswinebs agreTve proinsulinis 

sekrecias da aqedan gamomdinare saSualebas iZleva gamoviyenoT  

saerTo an specifiuri insulinis analizi. modeli aseve iTvaliswinebs 

glukozis Tirkmlismier kargvas hiperglikemiur pacientebSi.  

kompiuteruli modeli saSualebas iZleva ganvsazRvroT 

insulinsensitiuroba (%S) da beta ujredebis funqcia (%B) glukozisa 

da insulinis, an glukozisa da specifiuri insulinis, an glukozisa 

da C-peptidis gamoyenebiT. insulinis dasaSvebi koncentracia Seadgens 

20_400 pmol/l-de da C-peptidis 3_25 mmol/l-de. Tu xelmisawvdomia 

orive monacemi, insulini da C-peptidi, logikuria gamoviyenoT C-

peptidi beta ujredebis funqciis Sesafaseblad (radganac C-peptidi  

 

 

 

 

 



42 
 

 

 

 

The 1985 HOMA model (A), redrawn from ref. 1, and the 1996 HOMA model (B).

 
 

 

 

 

 

grafiki 2: 1985 wlis HOMA modeli (A) da 1996 wlis HOMA 

modeli (B)   
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sekreciis markeria), da insulini insulinsensitiurobis Sesafaseblad 

(radganac HOMA-%S miRebulia glukozis moxmarebis gamoTvliT 

insulinis koncentraciis Sesabamisad). 

Tumca, klinikur praqtikaSi Cveulebriv gamoiyeneba glukoza da 

insulini orive funqciis Sesafaseblad, radganac C-peptidis 

gamoyenebis Teoriuli upiratesoba mcirdeba misi fasiT da damatebiTi 

teqnikuri moTxovnebiT.  

Tavis originalur statiaSi Matthews et al. aCvenes rom normalur 

subieqtebSi  HOMA-IR-s mniSvneloba meryeobda 1.21-dan 1.45-de da 

insulinrezistentul pacientebSi 2.61-dan 2.89-de (216). Tumca, 

damatebiTma epidemiologiurma kvlevebma cxadhyo ufro maRali 

mniSvnelebi: 2.1 (133), 2.7 (123) and 3.8 (33, 136). gamomdinare iqidan, rom 

insulinis sekrecias aqvs pulsuri xasiaTi, logikuria analizisTvis 

ramodenime nimuSis aReba 5 wuTiani intervaliT, Tumca klinikur 

praqtikaSi iyeneben mxolod erT uzmod aRebul nimuSs.  

HOMA-IR kargad korelirebs euglikemiur hiperinsulinemiur klempTan 

(146, 165, 217-219). amas garda, sxva avtorebma aRmoaCines HOMA-IR-s da 

insulinsensitiurobis indeqsis (Si) kargi korelacia (155, 220).  

HOMA-IR-s erTerTi mTavari SezRudva is aris rom RviZlismieri da 

periferiuli insulinsensitiuroba ganixileba rogorc 

eqvivalenturi, maSin rodesac kargad aris cnobili rom erTidaimave 

pacientSi isini gansxvavdeba (146).  

zogierTi monacemis mixedviT, HOMA-IR-s sizuste limitirebulia 

hiperglikemiiT. kvlevebs, romlebic miuTiTeben karg korelaciaze 

HOMA-IR-sa da klemp-meTodebs Soris, CarTuli hyavdaT pacientebi 

gamoxatuli hiperglikemiis gareSe (146, 165, 216, 218, 219, 221). Mari et al. 

(221) ver daadastures gamoxatuli korelacia HOMA-IR-sa da klemp-

meTods Soris Sa qriani diabetiT daavadebul pacientebSi, romlebsac 

glukozis maRali done hqondaT (saSualod 205 mg/dl). amis garda, rig 

mkvlevarebma aRmoaCines, rom korelacia maT Soris mcirdeba 
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glukozis donis matebasTan erTad (127, 222). es monacemebi miuTiTeben 

rom HOMA-IR-sa da Si Soris urTierToba aralinearulia.  

da bolos, HOMA-IR aris insulinsensitiurobis gansazRvris yvelaze 

gamosadegi meTodi euglikemiur pacientebSi da agreTve Saqriani 

diabetis msubuqi formiT daavadebul pacientebSi. gamoxatuli 

hiperglikemiis da agreTve gamxdar, Saqriani diabetiT daavadebul 

pacientebSi beta ujredebis disfunqciiT, HOMA-IR ar aris zusti.  

 

1.3.11 benetis (Bennett) indeqsi (135, 156, 223) aseve gamoiyeneba klinikur 

praqtikaSi rogorc inulinsensitiurobis gansazRvris martivi 

klinikuri surogati. is kargad korelirebs ivgtt/minimalur 

modelTan (224). insulinsensitiuroba am SemTxvevaSi udris: 

      1 / ln (insulini uzmod) X ln (glukoza uzmod)  

   

1.3.12 adiponeqtin-rezistinis (ar) indeqsi SemogvTavaza Lau da Muniandy-m 

(225) da warmoadgens metaboluri homeostazis da metaboluri 

daavadebebis axal indikators. axali insrar indeqsi gulisxmobs 

arsebuli insr indeqsis da axali ar-indeqsis integracias. 

adiponeqtini warmoadgens polipeptidur hormons romelic 

warmoiqmneba adipocitebSi da misi molekuluri masa 30 kilodaltons 

Seadgens (244 aminomJava). is monawileobs mraval metabolur procesSi, 

aregulirebs insulinsensitiurobas da energohomeostazs, da agreTve 

glukozisa da lipidur metabolizms (226). hormons aqvs principuli 

roli metaboluri darRvevebis surpresiaSi sxvadasxva daavadebebis 

dros (insulinrezistentoba, Saqriani diabeti tipi 2, metaboluri 

sindromi, da kardiovaskuluri daavadeba) (227-229).  

rezistini warmoadgens makrofagidan warmoqmnil polipeptidur 

hormons. misi masa Seadgens 12.5 kilodaltons (108 aminomJava) (230). 

adiponeqtinisgan gansxvavebiT, rezistins aqvs dabali koncentracia 

sisxlSi (230). misi koncentracia izrdeba insulinrezistentobisas, 

Saqriani diabeti tipi 2-is dros, metaboluri sindromisas da 

kardiovaskuluri daavadebis dros (231, 232).  
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hipoadiponeqtinemiis (227-229) da hiperrezistinemiis (230, 231) damTxveva 

insulinrezistentobisas, Saqriani diabeti tipi 2-is dros da  

metaboluri sindromisas kargad aris cnobili. aseve aRwerilia 

literaturaSi mniSvnelovani uaryofiTi korelacia adiponeqtinsa da 

rezistins Soris (233, 234).  

ar-indeqsi = 1 + log10 (uzmod rezistini) - log10 (uzmod adiponeqtini) 

insrar indeqsi = log10 (I0 G0) + log10 (I0 G0) X log10 (R0  / A0),  

 

sadac I0 = uzmod insulini µerT / ml-Si; 

            G0 = uzmod glukoza mg / dl-Si;  

            R0 = uzmod saerTo rezistini ng / ml-Si; 

            A0 = uzmod saerTo adiponeqtini  µg / ml-Si (225). 

ar-indeqsi aRmoCnda Zlier asocirebuli Saqriani diabeti tipi 2-is da 

mets-is ganviTarebis riskTan vidre hipoadiponeqtinemia da 

hiperrezistinemia calcalke. insrar indeqsi normaSi Seadgens 

3.265_3.538. misi minimaluri zRvruli maCvenebeli insr-Tvis DSeadgens 

3.538_3.955 (225). axali meTodi aris insr-is gansazRvris xarjTefeqturi 

da zusti biomarkeri. magram farTo gamoyenebamde is saWirobebs 

validacias sandoobis TvalsazrisiT oqros standartTan, 

euglikemiriur klempTan, Sedarebis safuZvelze.   
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1.4 metaboluri sindromi  

1.4.1 gansazRvreba 

mets pirvelad aRwera Reaven-ma 1988 wels (235). arsebobs mets-is 

ramodenime gansazRvreba, rac iwvevs garkveulwilad sirTuleebs 

sxvadasxva kvlevebis Sedegebis Sedarebisas (216, 236-241) (cxrili 1-2). 

yvelaze xSirad gamoiyeneba qolesterinis nacionaluri 

saganmanaTleblo programa mozrdilTa mkurnalobis paneli-III (mmp-

III)-is da diabetis saerTaSoriso federaciis (dsf) definiciebi. mmp-III 

fokusirebs akeTebs ZiriTadad kardiovaskulur daavadebaTa riskze, 

da ar gulisxmobs insulinis an glukozis metabolizmis darRvevebis 

arseobobis aucileblobas; Tumca, darRveuli glikemia aris erT-erTi 

kriteriumi. mmp-III-is ganaxleba moxda 2005 wels amerikis gulis 

asociaciis/gulis, filtvis da sisxlis institutis mier. ganaxleba 

moicavda Semdegs:  

 glikemiis qveda zRvaris daweva 100 mg/dl-de, rac Seesabameba 

amerikis diabetis asociaciis ganmartebas uzmod darRevuli 

glikemiis Sesaxeb 

 Saqriani diabetis mkafiod CarTva gansazRvrebis hiperglikemiis 

nawilSi 

 medikamentebis gamoyenebis mkafio gansazRvreba dislipidemiis 

an arteriuli hipertenziis dros  

aSS-Si Catarebuli kvlevis mixedviT (1999-2002 wlebis monacemTa baza), 

zrdasruli mosaxleobis 39%-s aReniSneboda mets (IDF-s kreteriumebi), 

maSin rodesac mmp-III-is kriteriumebis gamoyenebiT es maCvenebeli 

Seadgenda 34.5%-s (242). prognozisa da menejmentis taqtikis 

gansazRvris TvalsazrisiT orive klasifikacias gaaCnda msgavsi 

Rirebuleba (243-245).  

janmo-s, mmp-III-s, AACE-s da IDF-s definicia Seicavs Saqriani diabeti 

tipi 2-s rogorc erT erT SesaZlo komponents. eqspertTa nawili ar 

eTanxmeba rom mets unda Seicavdes Saqrian diabets, radganac 

sindromis  klinikuri mniSvneloba aris, rom is gansazRvravs    
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cxrili 1.  metaboluri sindromis gansazRvreba 

parametri  NCEP ATP-III (2005) IDF (2005) AACE (2003) EGIR (1999) WHO (1999) 

aucilebelia 
 

 წg1 ≥ 94sm (m) da ≥ 80 
sm (q)  

insr-is maRali riski2 

an smi3 ≥≥ 

25 kg/m2 an wg  ≥ 
102 sm (m) da 88 sm (q)  

insr an 
hiperinsulinemia  
uzmoze 

insr an glukoza uz- 
moze ≥ 6.1 mmol/l  
(110 mg/dl) an gluko- 
za d.S. ≥ 7.8 mmol/l 
(140 mg/dl) 

mets-is4 
Semadgeneli 
nawilebi 

nebismieri ≥ 3: da nebismieri 

≥ 2: 

da nebismieri 

≥ 2: 

da nebismieri 

≥ 2: 

da nebismieri 

≥ 2: 

glukoza uzmoze ≥ 5.6 mmol/l  
(100 mg/dl) an medika- 
mentozuri mkurnalo- 
ba momatebuli cifre- 
bis gamo 

uzmoze ≥ 5.6 mmol/l  
(100 mg/dl) an diagno- 
stirebuli Saqriani 
diabeti 

uzmoze ≥ 6.1 mmol/l 
(110 mg/dl)an glukoza 

d.S. ≥ 7.8 mmol/l (140 
mg/dl) 

6.1 – 6.9 mmol/l  
(110 – 125 mg/dl) 

 

msl-q5 < 1.0 mmol/l  
(40 mg/dl) – (k), 
< 1.3 mmol/l  
(50 mg/dl) – (q) an  
medikamentozuri  
mkurnaloba dabali 
cifrebis gamo 

< 1.0 mmol/l  
(40 mg/dl) – (k), 
< 1.3 mmol/l  
(50 mg/dl) – (q) an  
medikamentozuri  
mkurnaloba dabali 
cifrebis gamo 

< 1.0 mmol/l  
(40 mg/dl) – (k), 
< 1.3 mmol/l  
(50 mg/dl) – (q) an  
medikamentozuri  
mkurnaloba dabali 
cifrebis gamo 

< 1.0 mmol/l  
(40 mg/dl) an medika- 
mentozuri mkurnalo- 
ba dabali cifrebis 
gamo 

< 0.9 mmol/l (35 
mg/dl) - (k),  
< 1.0 mmol (40 mg/dl)- 
(q) an medikamentozu- 
Ri mkurnaloba daba- 
li cifrebis gamo 

trig6 ≥ 1.7 mmol/l 
(150 mg/dl) an medika- 
mentozuri mkurnalo- 
ba maRali cifrebis 
gamo 

≥ 1.7 mmol/l 
(150 mg/dl) an medika- 
mentozuri mkurnalo- 
ba maRali cifrebis 
gamo 

≥ 1.7 mmol/l 
(150 mg/dl) an medika- 
mentozuri mkurnalo- 
ba maRali cifrebis 
gamo 

≥ 2.0 mmol/l  
(180 mg/dl) an medika- 
mentozuri mkurnalo- 
ba maRali cifrebis 
gamo 

≥ 1.7 mmol/l 
(150 mg/dl) an medika- 
mentozuri mkurna- 
loba maRali cifre- 
bis gamo 

simsuqne wg7 ≥ 102 sm (k) da  

≥ 88 sm (q) 

   wg ≥ 94 sm (k) da  

≥ 80 sm (q) 

w/b Tanafardoba8 

 > 0.9 (k) da > 0.85 (q) 

an smi ≥ 30 kg/m2 

arteriuli 
hipertenzia 

≥ 130/85 mm.v.w.sv. an me- 
dikamentozuri mkurna- 
loba ah-is gamo 

≥ 130/85 mm.v.w.sv. an me- 
dikamentozuri mkur- 
naloba ah-is gamo 

≥ 130/85 mm.v.w.sv. an me- 
dikamentozuri mkur- 
naloba ah-is gamo 

≥ 140/90 mm.v.w.sv. an me- 
dikamentozuri mkur- 
naloba ah-is gamo 

≥ 140/90 mm.v.w.sv. an me- 
dikamentozuri mkur- 
naloba ah-is gamo 

mikroalbumin
uria 

    
+ 
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NCEP ATP-III   qolesterinis nacionaluri saganmanaTleblo programa mozrdilTa mkurnalobis paneli-III (mmp-

III)  

IDF  diabetis saerTaSoriso federacia (dsf) 

AACE  amerikis klinikur endokrinologTa asociacia (akea) 

EGIR  insulinrezistentobis kvlevis evropis jgufi (irkej) 

WHO  jandacvis msoflio organizacia (janmo) 

 

1wg – welis garSemoweriloba; samxreT-aRmosavleT aziis populaciisTvis: ≥ 90 sm (k) da ≥ 80 sm (q) 

2insr-is maRali riski – insulinrezistentobis maRali riski; nebismieri ≥ 1 arsebobisas: diagnostirebuli 

kardiovaskuluri daavadeba; arteriuli hipertenzia; polikistozuri sakvercxeebis sindromi; araalkoholuri 

cximovani hepatozi an acanthosis nigricans; Saqriani diabeti tipi 2s da/an arteriuli hipertenziis da/an 

kardiovaskuluri daavadebis ojaxuri anamnezi; anamnezSi - gestaciuri diabeti an glukozisadmi tolerantobis 

darRveva; araevropeiduli rasa; wg ≥ 94 sm (k) da ≥ 80 sm (q); asaki ≥ 40 

3smi – sxeulis masis indeqsi 

4mets – metaboluri sindromi 

5msl – maRali simkvrivis lipoprotein qolesterini 

6trig – trigliceridi 

7wg – samxreT-aRmosavleT aziis populaciisTvis: ≥ 90 sm (k) da ≥ 80 sm (q) 

8w/b Tanafardoba – welis da barZayis garSemowerilobis Tanafardoba        
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cxrili 2. welis garSemowerilobis eTnik-specifiuri maCveneblebi 
rogorc centraluri simsuqnis kriteriumi 
            

  
 
1dResdReobiT gamoiyeneba mmp-III-is maCveneblebi: ≥ 102 sm (k), ≥ 88 sm (q)  
2bolo monacemebiT iaponur populaciaSi unda iyos gamoyenebluli 
samxreT aziis maCveneblebi      

Qqveyana/eTnikuri jgufi  welis garSemoweriloba 

evropeiduli rasa1 kaci ≥ 94 sm  

 qali ≥ 80 sm 
samxreT azia kaci ≥ 90 sm 
 qali ≥ 80 sm 
CineTi kaci ≥ 90 sm 
 qali ≥ 80 sm 

iaponia2 kaci ≥ 85 sm 

 qali ≥ 90 sm 
eTnikuri centralur da 
samxreT amerikelebi 

 gamoiyeneba samxreT aziis  
maCveneblebi axali monace- 
mebis miRebamde 

sub-saxaris afrikelebi  gamoiyeneba evropeiduli  
maCveneblebi axali monace- 
mebis miRebamde 

aRmosavleT xmelTaSuazRva 
da Sua azia 

 gamoiyeneba evropeiduli  
maCveneblebi axali monace- 
mebis miRebamde 
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pacientebs Saqriani diabeti tipi 2-is ganviTarebis momatebuli riskiT. 

Saqriani diabeti tipi 2-iT daavadebulTa umravlesobas aqvs mets-is 

niSnebi, rac miakuTvnebs maT makrovaskuluri da ara mikrovaskuluri 

garTulebebis momatebuli riskis mqone pacientTa ricxvs (246). 

mets asocirebulia ramodenime simsuqnesTan dakavSirebul 

paTologiasTan: 

 RviZlis cximovani hepatozi, fibrozi, cirozi (247-249) 

 Tirkmlebis qronikuli daavadeba, gansazRvruli rogorc 

glomeruluri filtraciis daqveiTeba < 60 ml/wT da 

mikroalbuminuria (250, 251) 

 polikistozuri sakvercxeebis sindromi (252) 

 Zilis obstruqciuli apnoe (253, 254) 

 hiperurikemia da podagra (255, 256) 

 

1.4.2 sixSire 

mets-is gavrcelebis sixSire sxvadasxaa qveynebis mixedviT. aSS-Si 

Catarebuli (1988-dan 1994 wlamde) kvlevis (erovnuli janmrTelobisa 

da nutriciis Semowmebis kvleva)  mixedviT, romelic moicavda 8814 

zrdasrul pacients, mets-is saerTo sixSirem 22% Seadgina, asak-

damokidebuli zrdiT (257). meqsikuri warmoSobis amerikelebs hqondaT 

yvelaze maRali sixSire – 31.9%. afro-amerikelebSi da meqsikuri 

warmoSobis amerikelebSi, mets-is sixSire ufro maRali iyo qaleb- 

Si vidre mamakacebSi (57% da 26%, Sesabamisad). 

saqarTveloSi Catarebuli kvlevis mixedviT, sixSirem Seadgina 23.16% 

(9). mets-is gavrcelebis sixSire izrdeba. amerikis nacionaluri 

janmrTelobisa da nutriciis Semowmebis kvlevis monacemebis (1999-

2002 wlebi) Sedareba igive kvlevis sxva wlebTan (1988-1994) aCvenebs, 

rom sixSirem moimata 22%-dan 34.5%-de (242, 257). aseve sainteresoa 

fremingemis gulis kvlevis monacemebi, sadac monawileobda 3323 

pacienti 22-dan 81 wlamde, romlebsac ar aReniSnebodaT Saqriani 

diabeti an kardiovaskuluri daavadeba sawyis etapze. dasawyisSi mets-
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is sixSirem 26.8% Seadgina kacebSi da 16.6% qalebSi. rva wlis Semdeg 

aRiniSneboda sixSiris 56%-iani zrda mamakacebSi da 47%-iani zrda 

qalebSi (258).     

momatebuli smi warmoadgens mets-is erTerT mTavar risk-faqtors. 

amerikis erovnuli janmrTelobisa da nutriciis Semowmebis kvlevis 

monacemebis mixedviT, mets aRiniSneboda normaluri smi-is mqone 5%-

Si, Warbwonianebis 22%-Si da simsuqniT daavadebul 60%-Si (259). am 

kvlevaSi mets-is ganviTarebis momatebul riskTan,  asakis, rasis da 

wonis garda, asocirebuli iyo postmenopauza, Tambaqos moxmareba, 

dabali Semosavali, dieta naxSirwylebis maRali SemcvelobiT da 

umoZrao cxovrebis wesi (259). fremingemis kvlevaSi ualkoholo 

gaziani sasmelebis miReba aseve dakavSirebuli iyo mets-is 

ganviTarebis momatebul riskTan (260). antifsiqozuri preparatebis 

gamoyeneba, gansakuTrebiT klozapinis, aseve mniSvnelovnad zrdis 

mets-is ganviTarebis risks (261). kardiorespiratoruli ukmarisoba 

warmoadgens mets-is damoukidebel da Zlier prediqtors, rogorc 

mamakacebSi aseve qalebSi (262). ojaxuri anamnezi SesaZloa 

ganapirobebdes mets-is komponentebis ganviTarebis variaciis 50%-s  

(263-266).  

 

1.5 mets-is da insr-is mkurnaloba 

mmp-III gamoyofs mets-is mkurnalobis or mTavar Terapiul mizans (238), 

rac agreTve ganmtkicebulia amerikis gulis asociaciis, 

janmrTelobis nacionaluri institutis da endokrinuli 

sazogadoebis klinikuri gaidlainebiT (240, 267, 268): 

 mizezebis mkurnaloba (Warbi wona/simsuqne da umoZrao 

cxovrebis wesi) – wonis menejmentis intensifikacia da 

momatebuli fizikuri aqtivoba  

 kardiovaskuluri riskis mkurnaloba Tu is kvlav persistirebs 

miuxedavad cxovrebis wesis mowesrigebisa 
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SesaZlebelia insr-is mkurnaloba medikamentebiT romlebic 

aZliereben insulinis moqmedebas, Tumca ar arsebobs myari 

mtkicebuleba, rom aseTi midgoma aumjobesebs gamosavals cxovrebis 

wesis mowesrigebasTan (wonis dakleba, fizikuri aqtivoba) SedarebiT 

(269, 270).  

 

1.5.1 cxovrebis wesis mowesrigeba 

simsuqnis (gansakuTrebiT abdominuri) prevencia an Semcireba aris 

mets-is mkurnalobis ZiriTadi mizani (271, 272). wonis koreqciis 

mniSveloba mets-is progresirebis prevenciaSi naTlad Cans kvlevaSi 

– koronaruli arteriis riskis ganviTareba axalgazrdebSi (CARDIA)     

(273). am kvlevaSi 5115 axalgazrdas (18-dan 30 wlamde) akvirdebodnen 15 

wlis manZilze. aRmoCnda rom sxeulis masis zrda asocirebuli iyo 

mets-is komponentebis progresirebasTan im axalgazrdebTan SedarebiT 

romlebmac SeinarCunes stabiluri smi, miuxedavad sawyisi smi-sa. 

 

1.5.2 dieta 

mets-is mkurnalobisTvis mowodebulia ramodenime dieturi sqema. 

metaboluri sindromiT daavadebul pacientTa umravlesobas 

aReniSneba Warbi wona, da wonis Semcireba, romelic aumjobesebs 

mgrZnobelobas insulinis mimarT, aris nebismieri dieturi midgomis 

ummniSvnelovanesi mizani. ramdenime rekomendebuli specifiuri dieta:   

 xmelTaSua zRvis dieta SesaZloa iyos sasargeblo (274-277). 

kvlevaSi romelic adarebda xmelTaSua zRvis dietas (xilis, 

bostneulis, kaklis, zeiTunis zeTis maRali SemcvelobiT) 

tradiciul dabalcximovan dietas, pacientebs xmelTaSua zRvis 

dietis jgufSi aReniSneboda wonis meti kleba, ufro dabali 

arteriuli wneva, gaumjobesebuli inulinrezistentoba, 

anTebiTi markerebis da endoTeluri disfunqciis ufro dabali 

maCveneblebi vidre sakontrolo jgufSi.   
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 dmhS (dieturi midgoma hipertenziis SesaCereblad)-dieta (DASH 

diet), romelic gulisxmobs sufris marilis miRebis SezRudvas 

2400 mg-de da rZis produqtebis ufro meti raodenobiT miRebas, 

aRmoCnda ufro efeqturi vidre tradiciuli dabalcximovani 

dieta trigliceridebis donis, diastoluri wnevis da uzmod 

glikemiis donis Sesamcireblad, wonis klebis kontrolis 

Semdegac ki (278). 

 dietam dabali glikemiuri indeqsiT SesaZloa gaaumjobesos 

glikemia da dislipidemia (279). dieta dabali glikemiuri 

indeqsiT/glikemiuri datvirTviT cvlis rafinirebul 

marcvleuls ararafinirebuliT, xiliT da bostneuliT, da 

agreTve krZalavs maRal glikemiur sasmelebs. aseTi dieta 

SesaZloa efeqturi iyos pacientebisaTvis mets-iT.  

 

1.5.3 varjiSi 

varjiSi, wonis klebis garda, sasargebloa imiTac rom seleqciurad 

amcirebs abdominur simsuqnes, gansakuTrebiT qalebSi (280). mimdinare 

gaidlainebi rekomendacias iZlevian regularuli da zomieri 

fizikuri varjiSis sasargeblod. standartulad rekomendebulia 

dReSi minimum 30 wuTiani saSualo intensivobis varjiSi (mag. swrafi 

siaruli). fizikuri aqtivobis donis gazrda iZleva damatebiT 

sargebels (281).  

 

1.5.4 oraluri hipoglikemiuri preparatebi 

 metforminma SeiZleba Seaferxos Saqriani diabeti tipi 2-is 

ganviTareba pacientebSi darRveuli tolerantobiT glukozis 

mimarT. diabetis prevenciis programis kvlevaSi metformini, 

dieta da fizikuri varjiSi asocirebuli iyo diabetis 

ganviTarebis riskis 31%-ian SemcirebasTan placebosTan 

SedarebiT (sami wlis manZilze diabeti ganviTarda 22%-Si; 

placebos jgufSi ki 29%-Si). Tumca, metformini aRmoCnda 
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naklebad efeqturi vidre cxovrebis wesis intensiuri 

modifikacia (22% 14%-s sawinaaRmdegod) (270). orive Careva, 

metforminiT mkurnaloba da cxovrebis wesis modificireba,  

efeqturi aRmoCnda mets-is prevenciis TvasazrisiT (282). 

gaerTianebuli samefos diabetis prospeqtul kvlevaSi (UKPDS) 

metforminiT mkurnaloba asocirebuli iyo daibetTan 

dakavSirebuli saboloo Sedegebis (uecari sikvdili, 

hipo/hiperglikemiasTan dakavSirebuli sikvdili, miokardiumis 

infarqti, stenokardia, gulis ukmarisoba, insulti, kidurebis 

amputacia da retinopaTia) da nebisbieri mizezis gamo 

sikvdilobis (tradiciul TerapiasTan SedarebiT) mniSvelovan 

SemcirebasTan  (283). 

 Tiazolidindionebs aseve SeiZleba gaaCndeT proteqtiuli 

Tvisebebi. DREAM (diabetis Semcireba - ramiprilis da 

rosiglitazonis kvleva) kvlevaSi rosiglitazoni 8 mg/dReSi 

sami wlis manZilze amcirebda Saqriani diabeti tipi 2-is axali 

SemTvevebis sixSires 60%-iT im pacientebSi, romlebsac sawyis 

etapze aReniSneboda uzmod darReuli glikemia an 

tolerantobis darRveva glukozisadmi (284). magram ucnobia 

SenarCunda Tu ara es Sedegi prepartis miRebis Sewyvetis 

Semdeg. aseve ar arsebobs myari monacemebi rom 

Tiazolidindionebi amcireben kardiovaskulur saboloo 

Sedegebs, gansakuTrebiT pacientebSi mets-iT. aseve aRsaniSnavia 

rom rosiglitazoni SeiZleba asocirebuli iyos miokardiumis 

infarqtis ganviTarebis momatebul sixSiresTan. ar arsebobs 

glikemiuri kontrolis samizne cifrebi mets-iT daavadebul 

pacientebSi da romlebsac ar aqvT Saqriani diabeti. mimdinare 

rekomendaciebi gulisxmobs uzmod darRveuli glikemiis da 

tolerantobis darRvevis wonis klebiT mkurnalobas (5-10%-de 

sawyisTan SedarebiT). aseve Zalze mniSvnelovania zomieri 

fizikuri datvirTva da Sesabamisi dieta (dabalkaloriuli, 

gajerebuli cximebis, qolesterinis da martivi naxSirwylebis 

dabali SemcvelobiT; xolo xilis, bostneulis da 
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ararafinirebuli marcvleulis maRali SemcvelobiT). ar aris 

rekomendebuli diabetis ganviTarebis rutinuli 

farmakoprevencia nebismieri preparatiT. Tumca, metformini 

SeiZleba gamoviyenoT zogierT pacientebSi uzmod darRveuli 

glikemiiT an tolerantobis darRveviT (285).  

 

1.5.5 kardiovaskuluri riskis Semcireba 

moicavs Semdegs: 

 arteriuli hipertenziis mkurnaloba 

 TambaqosTvis Tavis danebeba 

 glikemiuri kontroli Saqriani diabetiT daavadebul 

pacientebSi 

 lipiduri cvlis mowesrigea moqmedi gaidlainebis mixedviT (286, 

287). 

mmp-III rekomendacias iZleva kardiovaskuluri daavadebebis 

profilaqtikisaTvis Saqriani diabeti tipi 2-iT daavadebul 

pacientebSi dsl samizne cifrad davsaxoT < 100 mg/dl (2.6 mmol/l)  

(238), Tumca Semdgomma kvlevebma daadastura ufro agresiuli samizne 

cifrebis, < 70 mg/dl (1.82 mmol/l), efeqturoba. arsebuli 

mtkicebulebebi ar ganixilaven mets-s koronaruli arteriebis 

daavadebis eqvivalentad (288). Tumca, erTerTma skandinaviurma  kvlevam 

(Scandinavian Simvastatin Survival Study – 4S) aCvena, rom im pacentebs, 

romlebsac hqondaT mets-is maxasiaTeblebi (yvelaze dabali kvartili 

msl-s da yvelaze maRali kvartili trigliceridebis) aReniSnebodaT 

rogorc yvelaze maRali riski koronaruli daavadebis aseve yvelze 

maRali sargebeli statiniT mkurnalobisas (289, 290).  

aracalsaxa mosazrebebia imis Sesaxeb Tu ramdenad SeiZleba 

Seamciros insr-is ganviTareba da progresireba agf-s inhibitorebma 

da angiotensin-II receptoris blokerebma romlebic farTod 

gamoiyeneba arteriuli hipertenziis samkurnalod Saqriani diabeti 

tipi 2-is dros. arteriuli hipertenziis kontroli Zalze 

mniSvnelovania Saqriani diabetiT daavadebul pacientebSi. samizne 
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cifri am dros ufdro dabalia vidre zogadad populaciaSi da 

damokidebulia imaze aqvs Tu ara pacients TandarTuli diabeturi 

nefropaTia da proteinuria. ar arsebobs myari mtkicebuleba, saWiroa 

Tu ara igive samizne cifri gamoviyenoT mets-iT daavadebul 

pacientebSi, Tumca, eqspertebis azriT gonivrulia aseTi samizne 

cifri. aseve ar arsebobs myari mtkicebuleba imis Sesaxeb Tu ramdenad 

Rirebulia agf inhibitorebis da angiotensin-II receptoris blokeris 

gamoyeneba arteriuli hipertenziis samkurnalod mets-iT daavadebul 

pacientebSi romlebsac ar aqvT TandarTuli kardiovaskuluri 

daavadeba an Saqriani diabeti.   

 

1.5.6 axali teqnologiebi: leptiniT mkurnaloba 

leptini iyo pirveli aRmoCenili adipokini (cxomovani qsovilidan 

warmoqmnili hormoni). es aRmoCena iyo axali Sexedulebebis 

mauwyebeli, kerZod, imis rom cximovani qsovili ar aris mxolod 

energiis pasiuri depo, aramed endokrinuli organo. samwuxarod, 

leptini ar aRmoCnda efeqturi simsuqnis samkurnalod, radganac aseT 

pacientebs aqvT endogenuri leptinis maRali done (291), rogorc 

momatebuli cxomovani qsovilis maxasiaTebeli, da ar pasuxoben 

egzogenur leptinze (292). analogiurad, insr-iT pacientebSi, 

romlebsac aqvT hiperinsulinemia, ar aris efeqturi insulini. 

SemdgomSi leptiniT mkurnaloba gamoyenebul iqna lipodistrofiis, 

romelic xasiaTdeba leptinis ukmarobiT, samkurnalod. gamomdinare 

iqidan rom leptini warmoiqmneba adipocitebSi da aseT pacientebs 

aReniSnebaT cximovani qsovilis deficiti, lipodistrofiul 

pacientebs aqvT leptinis Zalian dabali done. pirveli pacientis 

mkurnaloba ganxorcielda 2000 wels mdgomareobis mkveTri 

gaumjobesebiT. momdevno 13 weli leptiniT CanacvlebiTma 

mkurnalobam aseT pacientebSi Seamcira sakvebis miReba naxevrad (293, 

294), gaaumjobesa ZiriTadi metaboluri darRvevebi, maT Soris insr 

(294-296) da diabeti (297, 298). leptiniT CanacvlebiTi mkurnaloba 

lipodistrofiebis dros amcirebs hipertrigliceridemias da dsl 
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dones, magram ar cvlis msl dones. garda amisa, is amcirebs eqtopiur 

lipidur depos, maT Soris amcirebs kunTis da RviZlis 

trigliceridebs (294), da aseve amcirebs araalkoholuri 

steatohepatitis Sefasebis paTologiur qulas (299). leptini 

aumjobesebs agreTve reproduqciul statuss maluTeinizirebeli 

hormonis sekreciis aRdgenis xarjze (300).  

 

insulinis receptorebis mimarT autoantisxeulebis imunuri Terapia 

tipi B insr-ba ganpirobebulia mocirkulire autoantisxeulebiT 

insulinis receptoris mimarT. Sedegad viRebT ukidures insr-as da 

hiperglikemias romelic refraqtorulia egzogenuri insulinis 

Zalian maRali dozebis mimarT (20.000 erT-de dReSi).  

2010 wlidan daiwyo mkurnaloba monoklonuri antisxeulebiT 

romlebic anadgureben autoantisxeulebs insulinis receptoris 

mimarT (301). meore midgoma aris pulsuri steroidoTerapia romelic 

Trgunavs antisxeulebis warmoqmnas. mesame midgomas warmoadgens 

imunodepresantebis mcire doziT gamoyeneba. pacientis mdgomareobis 

simZimis gaTvaliswinebiT, gamoiyeneba mono an kombinirebuli Terapia.  

 

1.6 insulinrezistentoba da metaboluri sindromi rogorc 

socialur-ekonomiuri problema 

mets-is gavrceleba saqarTveloSi Seadgens 23.16%-s (9). pacientebs 

mets-iT samjer ufro meti aqvT miokardiumis infarqtis an insultis 

ganviTarebis riski da orjer ufro metia sikvdilis riski am 

daavadebebisgan vidre am sindromis gareSe. maT aseve 5-jer ufro meti 

aqvT Saqriani diabeti tipi 2-is ganviTarebis riski.  

simsuqnis gavrcelebam miaRwia epidemiur proporciebs da misi sixSire 

da ekonomiuri tvirTi sul ufro izrdeba (302). zrdasrulTa simsuqnem 

aSS-Si TiTqmis gasammagda 15%-dan (1970-iani wlebi) 39.5%-de saSualo 

asakis mozrdilebSi (2012 weli) (303). kidev ufro sagangaSoa is faqti 

rom igive periodSi moxda mozardTa simsuqnis sixSiris gasammageba 

(5%-dan 17%-de) (303).  
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insr warmoadgens glukozisadmi tolerantobis darRvevis, Saqriani 

diabeti tipi 2-is da koronaruli arteriebis daavadebis ganviTarebis 

zogad safuZvels. simsuqnis sixSiris zrdasTan erTad izrdeba 

Saqriani diabeti tipi 2-is ganviTarebis sixSire. amJamad aSS-Si misi 

sixSire Seadgens zrdasruli mosaxleobis 8.3%-s (10). aSS-Si Saqriani 

diabeti warmoadgens sikvdilis meSvide ZiriTad mizezs. globalurad, 

im 200 milioni daavadebuli pacientebisgan 80% daiRupeba 

kardiovaskuluri daavadebis gamo. Saqriani diabeti aris Tirkmelebis 

terminaluri daavadebis da sibrmavis wamyvani mizezi aSS-Si. 

pacientebs Saqriani diabetiT aqvT gulis daavadebisa da insultis 

ganviTarebis gacilebiT meti riski; aseve maRalia neiropaTiis da 

gangrenis ganviTarebis riski. 

koronaruli arteriebis daavadeba aris sikvdilobis wamyvani mizezi 

aSS-Si da umravles ganviTarebul qveynebSi. aSS-Si koronaruli 

arteriebis daavadeba iwvevs 1.5 milion miokardiumis infarqts 

yovelwliurad da aqedan erTi mesamedi fataluria. koronaruli 

arteriebis daavadebis ekonomikuri tvirTi aSS-Si Seadgens $60 

miliards.  

insr-Tan dakavSirebuli sikvdiloba da avadoba moicavs agreTve 

Semdegs : 

 polikistozuri sakvercxeebis sindromi – uSviloba, 

menstrualuri darRvevebi, androgenebis siWarbe 

 iSviaTi daavadebebi – lipodistrofiebi (RviZlis cirozi aris 

avadobis da sikvdilobis ZiriTadi mizezi). 
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1.7 apo B da apo AI-s fiziologiuri da paTofiziologiuri 

aspeqtebi da kardiovaskuluri riski 

 

1.7.1 apoB-s produqcia, cirkulacia da ganawileba 

apo B-100 producirdeba RviZlSi da apo B-48 nawlavSi (304, 305). apo B-

100 aris ZiriTadi proteini plazmaSi apo B-48-Tan SedarebiT, romelic 

gvxvdeba plazmaSi umniSvnelo raodenobiT postprandiul 

mdgomareobaSic ki. ZiriTadad, apoB-s 90%-ze meti sisxlSi gvxvdeba 

dsl-Si. apoB aseve gvxvdeba Zdsl-Si, saSualo simkvrivis 

lipoproteinSi (ssl-Si), did da  mcire dsl-Si, TiTo molekuliT 

yovel zemoTCamoTvlil nawilakSi (306) (suraTebi 4-5). 

aRsaniSnavia, rom apoB ar gvxvdeba msl-is nawilakebze. gamomdinare 

aqedan, apo B asaxavs potenciurad aTeroguli nawilakebis saerTo 

raodenobas. es principulad ganasxvavebs mas ara-msl-gan romelic 

asaxavs qolesterinis saerTo masas. apo B  xels uwyobs qolesterinis 

da trigliceridebis stabilobas da transports plazmaSi (307). apo 

B-m SeiZleba moaxdinos aTerosklerozuli procesis provocireba, 

radganac is SeiZleba “CaeWedos” koronaruli arteriebis kedelSi 

(305, 308, 309), sadac is gadis modificirebas, oqsidacias, glikozirebas 

da Sesabamisad Seaqvs wvlili aTerosklerozuli folaqis 

CamoyalibebaSi. am procesSi is dsl-Tan erTad axdens arteriuli 

kedlis infiltracias. oqidaciis procesSi monawileoben bevri 

faqtorebi, rogoricaa molekulebis adhezia, citokinebi, zrdis 

faqtorebi, rac iwvevs anTebas da folaqis zrdas sanam ar moxdeba am 

procesebis neitralizeba msl-Tan SeboWil apo A-I-s mier. 
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Aapolipoproteini B 

fosfolipidi 

trigliceridi 

qolesterini 

Qqolesterin esteri 

suraTi 4. apolipoproteini B birTvSi moTavsebul neitralur 
lipidebTan. 
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apoB apoB apoB apoB 
apoA-I 

RviZli RviZli 

aTerogenuli antiaTerogenuli 

msl Zdsl ssl didi  
dsl 

 

 

mcire  
dsl 

 

 

 

suraTi 5. apoB da apo A-I-is transportis sqematuri gansazRvra     

TG – trigliceridi; C – qolesterini; apoB – apolipoproteini B; 

apoA-I – apolipoproteini A-I; msl – maRali simkvrivis lipoproteini;  

Zdsl – Zalian dabali simkvrivis lipoproteini; ssl – saSualo simkvrivis 

lipoproteini; dsl – dabali simkvrivis lipoproteini; (adaptirebuli Walldius G, 

Jungner I. The apoB/apoA-I ratio: a strong, new risk factor for cardiovascular disease and a target for 

lipid-lowering therapy- a review of the evidence. Journal of Internal Medicine.2006; 259:493-519-dan). 

rogorc suraTidan Cans, yovel Zdsl-is, ssl-is, didi dsl-is da mcire 

dsl-is nawilaks aqvs erTi apo B-s molekula. gamomdinare aqedan, apo B-s 

saerTo raodenoba warmoadgens potenciurad aTerogenuli nawilakebis 

saerTo raodenobas. apo A-I warmoadgens msl-s nawilakebis mTavar 

proteins da is pasuxismgebelia ‘qolesterinis sapirispiro transportis’ 

iniciaciaSi. balansi apo-B da apo-A-I-s Soris, anu apo-B/apo-A-I 

Tanafardoba, kardiovaskuluri riskis maCvenebelia. rac metia 

Tanafardoba, miT metia riski.  

 

Q‘qolestrerinis 
sapirispiro 
transporti’ 
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1.7.2 apo B-s plazmuri done da Terapiis samizne cifrebi 

apo B-s plazmuri done meryeobs 0.2-dan 3 g/l-mde. yvelaze maRali 

done aReniSnebaT pacientebs Tandayolili hiperqolesterinemiiT 

(310). antilipiduri mkurnalobisas rekomendebulia samizne cifri < 

0.90 g/l saSualo riskis mqone pacientTaTvis da < 0.80 g/l maRali 

riskis pacientTaTvis.    

 

1.7.3 apo B da kardiovaskuluri riski 

erTerTi pirveli publikacia romelic Seexeboda apo B da apo A-s 

rols miokardiumis infarqtis ganviTarebaSi warmodgenili iyo 

Avogaro-s mier jer kidev 1978 wels (311). mas Semdeg gamoqveynda mravali 

publikacia romlebic Seexeboda apo B-s rols aTerogenezis procesSi 

da mis garTulebebSi, rogoricaa miokardiumis infarqti (312-314). 

mniSvnelovania is faqti, rom ramodenime kvlevaSi apo B-s aRmoaCnda 

ufro Zlieri kavSiri kardiovaskulur riskTan vidre dsl-s (307, 315-

320).  

apo B ufro mWidrod aris dakavSirebuli insr-Tan da mets-is 

komponentebTan vidre dsl an ara-msl (304, 321, 322). Sesabamisad, 

patientebSi hipertrigliceridemiiT da dsl-is normaluri an dabali 

doniT (mag. mets-iT daavadebul pacientebSi), da pacientebSi 

mantifestirebuli Saqriani diabeti tipi 2-iT, apo B aRmoCnda 

umjobesi vidre ara-msl vaskuluri riskis prediqciis TvalsazrisiT.    

 

1.7.4 apo A-I-s fiziologiuri da paTofiziologiuri aspeqtebi  

arsebobeben msl nawilakebis mravali qvejgufebi sxvadasxva 

lipidebis da apo-s SemadgenlobiT (304, 305, 323). apo AI-s garda, 

arseboben sxva apolipoproteinebic, rogoricaa apo A-II, apo A-III, apo 

C-III, apo D da apo M. apo A-I aris mTavari proteini msl-Si da is 

warmoadgens msl-is metabolizms radganac is gvxvdeba TiTqmis 

eqskluziurad msl-s nawilakebSi. msl-is gazomviT Cven vsazRvravT 
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qolesterinis “ukutransports”, msl-is metabolizmis mTavar dacviT 

aspeqts.  

apo A- I axdens qolesterinis “ukutrasportis” procesis inicirebas 

periferiul qsovilebSi. amis garda, apo A- I-s aqvs sxva funqciebic, 

mag. antianTebiTi, antioqsidaciuri, antiinfeqciuri, antiproteazuli, 

antiapoptozuri, da antiTrombozuli (304). garda amisa, mas SeuZlia 

azotis Jangis produqciis inicireba endoTeliumis mier. gamomdinare 

aqedan, apo A- I-is donis gazomviT SesaZlebelia damatebiTi dacviTi 

efeqtebis gansazRvra garda imisa rac mocemulia msl doniT.  

  

1.7.5 apo A-I-s plazmuri done da Terapiis samizne cifrebi 

apo A-I-s plazmuri done meryeobs 0.1-dan 3 g/l-mde. normatiuli 

maCveneblebi gamoqveynda jer kidev 1996 wels Contois et al. – mier (324). 

axasiaTebs mcire variacia sakvebis miRebasTan mimarTebaSi (325). 

normaSi qalebs aqvT apo A-I-s 0.1 - 0.3 g/l-iT meti koncentracia vidre 

mamakacebs, iseve rogorc msl-is. Tumca Zalian cotaa publikacia imis 

Sesaxeb Tu ra unda CaiTvalos normalur maCveneblad. savaraudod, es 

maCvenebeli unda iyos axlos 1 g/l-Tan an odnav maRla. dRemde ar 

arsebobs myari mtkicebuleba imis Sesaxeb Tu ra cifrebis Semdeg 

imatebs kardiovaskuluri riski. aseve ar arsebobs myari mtkicebuleba 

samizne cifrebis Sesaxeb.   

 

1.7.6 apo A-I da kardiovaskuluri riski 

jer kidev 1978-79 wlebSi Avogaro et al. kvleviT aCvenes rom apo A-I 

iseTive sando maCvenebelia miokardiumis infarqtis prediqciis 

TvalszrisiT rogorc sxva lipidebi 50 wlamde asakSi (311, 326), magram 

60 wlis zeviT apo A-I iyo ukeTesi prediqtori. mravalma kvlevam aCvena 

Sebrunebuli damokidebuleba miokardiumi infarqtsa da apo A-I-s 

Soris (304, 315, 327-330).  

epik-norfolkis kvlevam (331) aCvena rom msl-is maRali done misi 

nawilakebis momatebuli zomebis gamo asocirebulia momatebul da 
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ara Semcirebul kardiovaskulur riskTan. apo A-I-s maRali 

koncentracia ki ar iyo asocirebuli momatebul riskTan. gakeTda 

daskvna, rom apo A-I-s asocireba kardiovaskulur riskTan 

damoukidebelia msl-is zomisagan. gamoiTqva varaudi rom didi zomis 

msl-is kardioproteqciuli roli dakavSirebulia ufro mWidrod apo 

A-I-s koncentraciasTan vidre uSualod msl-s zomasTan.   
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1.8 apoB, apoA-I, apoB / apoA-I Tanafardobis gamoyeneba 

tradiciuli lipidebis sapirispirod: meTodologiuri dadebiTi 

da uaryofiTi mxareebi 

 

1.8.1 meTodologiuri problemebi sxvadasxva lipidebTan mimarTebaSi 

dsl-s gansazRvris yvelaze xSiri meTodi msoflioSi aris 

fridvaldis formulis gamoyeneba (332). Tumca Secdomebi xSiria da 

dakavSirebulia meTodologiur problemebTan. mag., fridvaldis 

formula dsl = sq _ msl _ trig/5 ar aris sarwmuno rodesac 

trigliceridebis done aRemateba 3.5 _ 4 mmol/l, pacientebSi mesame 

tipis hiperlipoproteinemiiT, qilomikronemiiT, an kvebis Semdeg 

aRebul sisxlSi (333, 334). Sedegi SeiZleba iyos crudadebiTi (2_17%-s 

farglebSi) an cruuaryofiTi (12_15%-s farglebSi) Tu 

trigliceridebis done aris Zalian dabali an > 4 mmol/l (350 mg/dl). 

amiT SeiZleba Seiqmnas problema rogorc klinicistisTvis aseve 

pacientisTvis, radganac pacienti SeiZleba moxdes SecdomiT an 

maRali an dabali riskis mqone jgufSi. Seiqmna axali egreT wodebuli 

dsl-s gansazRvris pirdapiri meTodebi, romlebic arian homogenuri 

meTodebi da ar saWiroeben winaswari separaciis etaps 

(ultracentrifugireba) an manualur manipulacias dsl-s 

gansazRvrisTvis (334, 335). Tumca isini jer-jerobiT ar arian 

saerTaSoriso masStabiT standartizebuli, rogorc 

apolipoproteinebi. 

praqtikul problemas msl-is gansazRvrisas warmoadgens Sedegebis 

cudi korelacia sxvadasxva meTodis gamoyenebiT; da es korelacia 

ufro sustia vidre dsl-is gansazRvrisas (334, 336). Sesabamisad, 

problemebia ara-msl-is gansazRvrisas (ZiriTadad msl-is 

gansazRvrisas daSvebuli Secdomebis gamo).  

ara-msl-s gansazRvras gaaCnia is upiratesoba dsl-Tan (fridvaldis 

formuliT) rom is ar saWiroebs uzmod yofnas, rac aucilebelia 

trigliceridebisTvis (337). garda amisa, ara-msl Seicavs qolesterins 
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yvela aTerogenuli fraqciidan (Zdsl, ssl, da dsl sxvadasxva 

formebi) da gasazRvravs qolesterinis saerTo raodenobas.  

 

1.8.2 apolipoproteinebis gansazRvris meTodologiuri 

upiratesobebi: (323, 336, 338)   

  

 apoB da apoA-I-s gansazRvris meTodebi standartizebulia 

saerTaSoriso masStabiT  

 apoB da apoA-I-s gansazRvris meTodologiuri cdomileba 

Seadgens < 5% 

 uzmod yofna ar aris aucilebeli 

 trigliceridebis maRali done ar moqmedebs Sedegze 

 gayinuli masala gamoyenebadia 

 apoB/apoA-I Tanafardoba:  ar aris Zveli da axali sistemebis 

gamoyenebis saWiroeba (mmol/l Tu mg/dl) 

 apoB/apoA-I Tanafardoba asaxavs aTerogenuli da 

antiaTerogenuli lipoproteinebis disbalansTan asocirebul 

risks  

 

1.8.3 apoB/apoA-I Tanafardoba vaskulur daavadebebTan, metabolur 

sindromTan da Saqrian diabetTan mimarTebaSi 

bevri kvleva miuTiTebs rom apoB/apoA-I Tanafardoba aris ufro 

mWidrod dakavSirebuli aTerosklerozTan vidre tradiciuli 

lipidebi.  

iseTma kvlevebma rogoricaa, AMORIS (304, 339, 340), INTERHEART (341), 

EPIC-Norfolk study (331, 342) da ULSAM (343) aCvena, rom apoB/apoA-I 

Tanafardoba aris miokardiumis infarqtis ganviTarebis riskis 

Zlieri prediqtori. 

Andersson et al. (344) (upsalas mozrdilebis sisxlZarRvebis prospeqtuli 

kvleva _ PIVUS) gamoikvlies  kartotidebis aTerosklerozuli 

folaqis gavrceleba ultrabgeriT. folaqis arseboba ganisazRvra 

rogorc intima mediis sisqis gazrda minimum 50%-iT. dadginda, rom 
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pacientebs folaqiT aReniSneboda apoB/apoA-I Tanafardobis 

mniSvnelovani zrda.   

Schmidt et al. (345) aTerosklerozisa da insulinrezistentobis kvleviT 

(AIR study) daagines rom yvela bazisur cvladebTan SedarebiT mxolod 

apoB/apoA-I Tanafardoba da Sratis insulini iyo mniSvnelovnad 

dakavSirebuli intima media sisqis progresirebis tempTan, rac 

miuTiTebs im faqtze rom apoB/apoA-I Tanafardoba aris 

aTerosklerozis progresirebis tempis mniSvnelovani prediqtori 

klinikurad janmrTeli saSualo asakis mamakacebSi meTvalyureobis 

xangrZlivi periodis ganmavlobaSi.  

Junyent et al. (346) Seamowmes karotidebis intima media sisqe da 

aTerosklerozuli folaqis arseboba klasikur risk faqtorebTan da 

apoB da apoA-I-Tan mimarTebaSi 131 janmrTel pacientSi ojaxuri 

hiperqolesterinemiiT da 190 pacientian sakontrolo jgufSi (asakisa 

da sqesis SesabamisobiT). multicvladurma regresulma analizma 

yvela risk faqtoris CaTvliT aCvena, rom karotidebis intima media 

sisqesTan damoukideblad asocirebulebi iyvnen asaki, apoB/apoA-I 

Tanafardoba, sistoluri arteriuli wneva, uzmod glukoza, 

kardiovaskuluri daavadebis ojaxuri anamnezi da sq/msl 

Tanafardoba. maT Soris yvelaze Zlieri determinanti iyo apoB/apoA-

I Tanafardoba.  

rogorc bavSvebSi, aseve mozrdilebSi simsuqne, gansazRvruli smi-iT 

an welis garSemowerilobiT, pirdapir damokidebuli iyo apoB da 

apoB/apoA-I TanafardobasTan da ukudamokidebuli apoA-I-Tan (347-349).  

erTerT Svedur kvlevaSi Wallenfeldt et al. (350) Seiswavles 

damokidebuleba lipoproteinebis koncentraciis darRvevebs Soris  

58 wlis 338 janmrTel mamakacSi metaboluri sindromis manifestaciiT. 

maT visac hqonda apoB/apoA-I Tanafardoba > 0.74 aReniSnebodaT, 

miuxedavad arteriuli wnevisa da Tambaqos moxmarebisa, karotidebis 

intima media sisqis progresireba 3 wlis manZilze. naTeli gaxda, rom  

karotidebis intima media sisqis gansazRvra aris aTerosklerozis 

dinamiuri progresirebis arainvaziuri, martivi, da mgrZnobiare 
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meTodi; apoB/apoA-I Tanafardoba ki aris arteriebis kedelSi am 

aTerosklerozuli cvlilebebis Zlieri prediqtori. apoB/apoA-I 

Tanafardoba > 0.74-ze ipyrobs eqimis yuradRebas antilipiduri 

mkurnalobis dawyebis Taobaze.  

erTerT iaponur kvlevaSi (351), Seadares Saqriani diabeti tipi 2-iT 

daavadebuli 66 pacienti karotiduli aTeroskleroziT sakontrolo 

jgufTan (66 pacienti karotiduli aTerosklrozis gareSe) . dadginda 

rom apoB da insulinrezistentobis kombinacia aris karotiduli 

aTerosklerozis upiratesi markeri dsl-Tan SedarebiT am kategoriis 

pacientebSi.  

Kim et al (352) Seiswavles 757 pacienti inultiT. aRmoCnda, rom 

karotidebis asimptomuri stenozi, > 50% da > 70%-ze, aReniSneboda 

pacentTa 26.4% da 8.6%-s Sesabamisad . multicvladuri regresiuli 

analiziT dadginda, rom apoB/apoA-I Tanafardoba da homocisteini 

karotiduli stenozis damoukidebuli prediqtorebi iyo.  

kvlevebma aCvenes, rom insr-ba mniSvnelovnad iyo asocirebuli apoB/ 

apoA-I TanafardobasTan, metabolur sindromTan da lipidur 

maCveneblebTan.  

Ying et al. gamoikvlies 3.945 kaci da 2.141 qali abdominuri simsuqniT. 

kvlevam aCvena, rom korelaciis koeficienti apoB/apoA-I 

Tanafardobasa da insulinrezistentobas Soris iyo ufro maRali 

vidre dsl-sa da insulinrezistentobas Soris orive sqesSi (meti 

gansxvavebiT qalebSi). orive, dsl da apoB/apoA-I Tanafardoba, iyo 

mets-is damoukidebeli risk-faqtori, da apoB/apoA-I Tanafardoba iyo 

ufro Zlieri am TvalsazrisiT (353). 

Belfki et al. daadgines, rom tunisis populaciaSi (330 pacienti 35-74 

wlamde) apoB/apoA-I Tanafardoba iyo Zlier asocirebuli mets-Tan, 

mis yvela komponentTan, mets-is komponentebis mzard raodenobasTan 

da insulinrezistentobasTan (354). sxva kvlevam aCvena, rom pacientebs 

ufro maRali apoB doniT hqondaT mets-is komponentebis ufro maRali 

proporcia im pacientebTan SedarebiT visac hqonda ufro maRali dsl 

da apoB-s normaluri done (355).   
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Enkhma et al. Seiswavles evropelebis da afro-amerikelebis ramodenime 

eTnikuri jgufi da Seqmnes kardiovaskuluri riskis qulaTa Sistema, 

romelic aRmoCnda mniSvnelovnad momatebuli apoB/apoA-I 

Tanafardobis tertilebis mixedviT. maT daaskvnes, rom apoB/apoA-I 

Tanafardoba gansxvavdeboda eTnikuri jgufebis mixedviT da 

asocirdeboda mets-Tan orive jgugSi (356). 

Carnevale et al. Seiswavles ra 616 pacienti normaluri tolerantobiT 

glukozis mimarT, daaskvnes rom normaluri tolerantobis da dsl < 

100 mg/dl pirobebSi, ufro maRali apoB/apoA-I Tanafardoba amJRavnebs 

aTerogenul lipidur profils, xazs usvams ra dsl-s arasakmarisobas 

kardiovaskuluri riskis gansazRvrisas. dsl-is damoukideblad, 

rodesac apoB/apoA-I Tanafardoba ufro dabalia, lipiduri cvla 

naklebad aTerogenulia. kvleva aCvenebs rom apoB/apoA-I Tanafardoba, 

rogorc minimum, “avsebs” dsl-s efeqturi kardiovaskuluri risk-

profilis identificirebaSi asimptomur pacientebSi normaluri 

glukozotolerantobiT (357).  

Tamang et al. (358) Seiswavles 45 pacienti kardiovaskuluri daavadebiT 

da 44 janmrTeli pacienti rogorc kontroli. maT daaskvnes, rom apoB/ 

apoA-I Tanafardoba kardiovaskuluri daavadebebis statistikurad 

ukeTesi prediqtoria vidre tradiciuli lipiduri maCveneblebi. 
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Tavi 2. gamokvlevis masala da meTodebi 

 

2.1 monawile subieqtebi 

Cven gavaanalizeT 1522 evropeiduli warmoSobis saqarTvelos 

moqalaqe, romlebmac mimarTes endokrinologiis erovnul instituts 

(Tbilisis saxelmwifo universitetis klinikuri baza) da Sps 

„medikors“ (Tbilisis saxelmwifo samedicino universitetis 

klinikuri baza), samedicino SemowmebisTvis 2012-2013 wlebSi. 

subieqtebi iyvnen mamakacebi da ara-orsuli qalebi asakiT 18-dan 80 

wlamde (653 qali da 869 mamakaci), romlebmac gaiares samedicino 

Semowmeba da iyvnen uzmod ≥8 saaTis ganmavlobaSi. gamoricxvis 

kriteriumebi iyo: apoB, apoA-I, mets-is komponentebis, dabali simkvrivis 

lipoproteinis (dsl), saerTo qolesterinis (sq) monacemebis 

ararseboba, yvela SemTxveva anamnezSi diabetis arsebobisa, da/an 

subieqtebi, romlebic iRebdnen medikamentebs am daavadebis gamo, da/an 

subieqtebi, romlebsac aReniSnebodaT uzmod glukozis done ≥≥7 

mmol/l (126 mg/dl), da/an Wamis Semdeg glukozis done ≥≥11.1 mmol/l 

(200 mg/dl). 

 

2.2 anTropometruli da laboratoriuli monacemebi 

simaRlis da wonis gamoTvla xdeboda standartuli meTodebisa da 

teqnikis gamoyenebiT. welis garSemoweriloba (wg) izomeboda fexze 

damdgar mdgomareobaSi drekadi lentiT (santimetriT) bolo neknebsa 

da TeZos Zvlis qedebs Soris gavlebuli xazis Sua wertilze. 

sxeulis masis indeqsi (BMI) gamoiTvleboda rogorc wona (kg) / 

(simaRle [m])2.  

sistoluri (sw) da diastoluri (dw) wneva izomeboda orjer, damjdar 

mdgomareobaSi, sul mcire 15-wuTiani dasvenebis Semdeg. am ori 

gazomvis Semdeg miRebuli monacemebis saSualo ariTmetikuli sidide 

miiCneoda wnevis maCveneblad, romelic Semdeg gamoiyeneboda 

statistikur analizSi. 
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insulinis sensitiurobis indeqsi gaizoma Tanamedrove 

gaumjobesebuli kompiuteruli homeostazis gansazRvris modeli2-

insr indeqsiT (HOMA2-IR). venuri sisxlis nimuSebis aReba xdeboda 

minimum 8-saaTiani uzmod yofnis Semdeg. apoB da apoA-I-s 

koncentraciebi izomeboda imunoturbidimetruli meTodiT roSes 

diagnostikuri aparatiT, roSe/hitaCis C311 analizatoris gamoyenebiT. 

glukoza izomeboda fermentuli Jangvis Semdeg glukoza-oqsidazas 

Tanaobisas HUMAN diagnostikuri aparatiT (germania), HUMALYZER 

2000-is gamoyenebiT. saerTo qolesterinis (sq) done izomeboda 

fermentuli hidrolizis da Jangvis Semdeg fermentuli 

kolorimetruli testiT qolesterinisTvis, lipidebis gawmendis 

faqtoriT (HUMAN diagnostikuri aparati, germania), HUMALYZER 2000 

analizatoris gamoyenebiT. maRali simkvrivis lipoproteini (msl) 

izomeboda sxva lipoproteinebis daleqvis Semdeg darCenil 

supernatantSi, fosfotungsis mJavis da magniumis qloridis 

gamoyenebiT da centrifugirebiT HUMAN diagnostikuri aparatiT 

(germania), HUMALYZER 2000 analizatoris gamoyenebiT. 

trigliceridebis (trig) gazomva xdeboda fermentuli hidrolizis 

Semdeg lipazebis meSveobiT, fermentuli kolorimetruli testis 

gamoyenebiT trigliceridebisTvis, lipidebis gawmendis faqtoriT 

(diagnostikuri aparati, germania), HUMALYZER 2000 analizatoris 

meSveobiT. dsl iTvleboda fridvaldis formuliT. rodesac trig-is 

done meti an toli iyo 200 mg/dl (2.3 mmol/l), dsl -s koncentracia 

ganisazRvreboda pirdapiri meTodiT HUMALYZER 2000 analizatoriT. 

insulinis gazomva xdeboda ELISA meTodiT HUMAN diagnostikuri 

aparatis meSveobiT (germania), ELISYS UNO analizatoris gamoyenebiT. 

 

 

2.3 metaboluri sindromis ganmarteba 

mets-is (240) ganmartebisTvis gamoiyeneboda Tanamedrove 

gaumjobesebuli mmp-III (ATP-III) definicia, rodesac sami an meti 
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kriteriumi iyo warmodgenili qvemoT CamoTvlilidan: welis 

garSemoweriloba (wg) ≥ 102 sm mamakacebSi da ≥ 88 sm qalebSi; uzmod 

sisxlSi glukoza (ug) ≥≥5.6 mmol/l (100 mg/dl); sistoluri wneva (sw) 

≥ 130 mm. v.wy.sv. da/an diastoluri wneva (dw) ≥ 85 mm. v.wy.sv., an winaT 

diagnostirebuli hipertenziis mkurnalobis SemTxveva anamnezSi; 

trigliceridebis (trig) koncentracia uzmod ≥≥1.7 mmol/l (150 mg/dl) 

an am paTologiis mkurnalobis SemTxveva anamnezSi; maRali simkvrivis 

lipoproteinis (msl) koncentracia uzmod < 1.03 mmol/l (40 mg/dl) 

mamakacebSi da < 1.30 mmol/l (50 mg/dl) qalebSi an am paTologiis 

mkurnalobis SemTxveva anamnezSi.  

2.4 arteriuli hipertenziis ganmarteba 

subieqtebs daesvaT arteriuli hipertenziis diagnozi, Tu isini 

iRebdnen antihipertenziul medikamentebs da/an aReniSnebodaT 

sistoluri wneva ≥ 140 mm.v.wy.sv., da/an diastoluri wneva ≥≥90 mm. 

v.wy.sv., rogorc es gansazRvrulia ukanasknel xans gamocemuli 

sisxlis maRali wnevis prevenciis, gamovlenis, Sefasebisa da 

mkurnalobis gaerTianebuli erovnuli komitetis merve angariSi-s 

mixedviT  (JNC-8) (359). 

2.5 dislipidemiis ganmarteba 

subieqtebs daudgindaT dislipidemia Tu maT aReniSnebodaT 

trigliceridebis (trig) done uzmod ≥≥1.7 mmol/l (150 mg/dl), da/an 

uzmod maRali simkvrivis lipoproteinis (msl) done < 1.03 mmol/l (40 

mg/dl) mamakacebSi da < 1.30 mmol/l (50mg/dl) qalebSi, da/an uzmod 

saerTo qolesterinis (sq) done ≥≥5.2 mmol/l (200 mg/dl), da/an dabali 

simkvrivis lipoproteinis (dsl) done uzmod ≥≥ 4.10 mmol/l (160 

mg/dl), da/an am paTologiisTvis gankuTvnili medikamentebis miReba 

anamnezSi. 
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Tavi 3. gamokvlevebi 

3.1 apolipoprotein B / apolipoprotein A-I Tanafardobis kavSiri 

metabolur sindromsa da mis komponentebTan, saerTo 

qolesterinis da dabali simkvrivis lipoproteinis donesTan 

saqarTvelos mosaxleobaSi 

 

3.1.1 statistikuri analizi 

yvela analizi Sesrulda IBM SPSS statistikuri programis 

gamoyenebiT Windows-isTvis (versia 22.0).  

kvlevaSi monawile subieqtebi daiyo or jgufad (maRali apoB/apoA-I 

Tanafardobis da dabali apoB/apoA-I Tanafardobis jgufebi). maRali 

apoB/apoA-I Tanafardobis jgufi ganisazRvra rogorc apoB/apoA-I 

Tanafardobis gender-specifiuri umaRlesi kvartili (≥ 0.88 

qalebisTvis da ≥ 1.0 mamakacebisTvis), xolo dabali apoB/apoA-I 

Tanafardobis jgufi - rogorc danarCeni sami kvartili (< 0.88 

qalebisTvis da < 1.0 mamakacebisTvis). insulin-rezistentoba 

ganisazRvra, rogorc gender-specifiuri umaRlesi kvartili HOMA2-

IR-isTvis (≥  2.3 qalebisTvis da ≥  2.9 mamakacebisTvis).    

Cven gamoviyeneT Mann-Whitney U testi, raTa Segvedarebina Sesabamisi 

monacemebi sxvadasxva sqesis subieqtebs Soris, aseve mets-iT da mis 

gareSe subieqtebs Soris, da maRali da dabali apoB/apoA-I 

Tanafardobis mqone subieqtebs Soris. gamoviyeneT Cis kvadratuli 

(Chi-square) testi mets-isa da insr-is gavrcelebis Sesadareblad 

maRali da dabali apoB/apoA-I Tanafardobis mqone subieqtebs Soris, 

aseve raTa Segvedarebina irsr-is gavrceleba mets-iT da mis gareSe 

subieqtebs Soris.  

Sesrulda spirmenis nawilobrivi korelaciis analizi apoB/apoA-I 

Tanafardobis kavSiris dasadgenad mets-is komponentebTan, aseve mets-

Tan da insr-Tan rogorc gansazRvrebebTan, sxeulis masis indeqsTan, 

saerTo qolesterinTan da dabali simkvrivis lipoproteinTan (dsl) 

mamakacebsa da qalebSi (asakis kontroliT). 
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Sesrulda binaruli logistikuri regresiis analizi, raTa 

Segvefasebina apoB/apoA-I Tanafardobis kavSiri mets-is komponentebTan, 

dsl-Tan, mets-Tan da insr-Tan rogorc gansazRvrebebTan. welis 

garSemowerilobis (wg) maRali korelaciis gamo sistolur wnevasTan 

( r=0.695), diastolur wnevasTan (r=0.699), mets-sa (r=0.688) da HOMA2-IR-Tan 

(r=0.708), aseve wg-s kolinearulobis problemis gamo insr-Tan, es 

cvladi monacemi ar iqna Setanili regresiis modelebSi.  

prediqtori cvladebis SerCeva moxda entry (blokuri seleqciis)  - 

meTodiT.  

yvela Sesrulebuli testisTvis, statistikurad sarwmunod miCneuli 

iqna p < 0.05.      

3.1.2 Sedegebi 

apoB/apoA-I Tanafardoba, apoB, asaki, metaboluri sindromis 

komponentebi, uzmod insulini (ui), smi, sq, dsl, HOMA2-IR doneebi yvela 

aRmoCnda mniSvnelovnad ufro maRali, xolo msl da apoA-I-s doneebi 

mniSvnelovnad ufro dabali im subieqtebSi, romelTac hqondaT mets 

da maRali apoB/apoA-I Tanafardoba imaTTan SedarebiT, visac ar 

hqonda mets da hqonda dabali apoB/apoA-I Tanafardoba, orive sqesSi 

(p < .0001; asakisTvis mets-is jgufSi qalebisTvis p = .008). insr-is 

gavrceleba ufro maRali iyo subieqtebSi mets-iT da maRali 

apoB/apoA-I TanafardobiT im subieqtebTan SedarebiT, visac ar 

aReniSneboda mets da hqondaT dabali apoB/apoA-I Tanafardoba, orive 

sqesisTvis (yvela maCveneblisTvis p < .0001). mets-is gavrceleba aseve 

ufro maRali iyo subieqtebSi maRali apoB/apoA-I TanafardobiT vidre 

maTSi, visac aReniSneboda dabali apoB/apoA-I Tanafardoba, orive 

sqesSi (p < .0001) (cxrilebi 3-6).  

kvlevaSi monawile subieqtebi davyaviT 4 qvejgufad, mets-is 

komponentebis ricxvidan gamomdinare (0, 1, 2, ≥ 3). aRmovaCineT mzardi da 

mniSvnelovani mateba apoB/apoA-I Tanafardobis saSualo monacemebisa, 
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romelic paralelurad Tan sdevda mets-is komponentebis mzard 

ricxvs, orive sqesis subieqtebSi (p < .0001) (histograma 1). 
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cxrili 3. maxasiaTeblebi subieqtebSi mets-iT da mis gareSe (qalebi) 

 N = 653 mets-is gareSe mets-iT   

qalebi n (%) 463(70.9) 190(29.1)   

     

     P-Value 

asaki 46        ±18 50        ±16   .008 

apoB/apoA-I Tanafardoba 0.62     ±0.17 0.93     ±0.29 <.0001 

apoA-I (g/l) 1.05     ±0.31 1.04     ±0.53 <.0001 

apoB (g/l) 0.65     ±0.22 0.97     ±0.39 <.0001 

sw (mm.v.wy.sv.) 114      ±11 142      ± 20 <.0001 

dw (mm.v.wy.sv.) 73        ±7 94        ± 9 <.0001 

wg (sm) 78        ±9.6 98        ±8 <.0001 

smi (kg/m2) 22.8     ±3.72 33.1     ±5.98 <.0001 

msl (mmol/l) 1.49     ±0.18 1.19     ±0.19 <.0001 

dsl (mmol/l) 2.60     ±0.40 3.07     ±0.54 <.0001 

ug (mmol/l) 4.93     ±0.65 6.30     ±0.5 <.0001 

ui (mikroerT/ml) 8.43     ±4.11 26.8     ±12.25 <.0001 

trig (mmol/l) 1.61     ±0.13 1.96     ±0.34 <.0001 

sq (mmol/l) 4.19     ±0.60 5.10     ±0.62 <.0001 

HOMA2-IR 1.22     ±0.5 3.45     ±1.5 <.0001 

insr n (%)   20     (4.3) 141      (74.2)  <.0001* 

    

monacemebi gamosaxulia rogorc saSualos ± standartuli Secdoma 

Mann-Whitney U testi ganxorcielda imisaTvis rom Segvedarebina monacemebi  

subieqtebSi mets-iT da mis gareSe.  

*Cis kvadratuli testi (Chi-square test) gamoviyeneT rom Segvedarebina insr-is 

sixSire subieqtebSi mets-iT da mis gareSe. 

apoB/apoA-I Tanafardoba – apolipoprotein B / apolipoprotein A-I 

Tanafardoba; apoA-I - apolipoprotein A-I; apoB - apolipoprotein B; sw - 

sistoluri wneva; dw - diastoluri wneva; wg- welis garSemoweriloba; smi - 

sxeulis masis indeqsi; msl - maRali simkvrivis lipoproteini; dsl - dabali 

simkvrivis lipoproteini; ug - glukoza uzmod; ui - insulini uzmod; trig - 

trigliceridebi; sq – saerTo qolesterini; HOMA2-IR - homeostazis 

gansazRvris modeli2 - insr; mets - metaboluri sindromi; insr - 

insulinrezistenoba  
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cxrili 4. maxasiaTeblebi subieqtebSi mets-iT da mis gareSe 
(mamakacebi) 

 N = 869 mets-is gareSe mets-iT   

mamakacebi n (%) 507(58.3) 362(41.7)   

     P-Value 

asaki 42        ±18 48        ±16 <.0001 

apoB/apoA-I Tanafardoba 0.72     ±0.15 1.03     ±0.30 <.0001 

apoA-I (g/l) 1.03     ±0.34 1.01     ±0.54 <.0001 

apoB (g/l) 0.74     ±0.25 1.04     ±0.38 <.0001 

sw (mm.v.wy.sv.) 127      ±17.6 164      ± 24 <.0001 

dw (mm.v.wy.sv.) 81        ±10.2 100.5   ± 14.8 <.0001 

wg (sm) 84.7     ±7.4 103      ±11.8 <.0001 

smi (kg/m2) 24.8     ±4.7 33        ±7.1 <.0001 

msl (mmol/l) 1.29     ±0.17 1.04     ±0.20 <.0001 

dsl (mmol/l) 2.67     ±0.46 3.59     ±0.72 <.0001 

ug (mmol/l) 5.10     ±0.46 6.03     ±0.62 <.0001 

ui (mikroerT/ml) 9.73     ±4.67 23.21   ±10.03 <.0001 

trig (mmol/l) 1.72     ±0.27 2.40     ±0.45 <.0001 

sq (mmol/l) 4.50     ±0.60 5.40     ±0.69 <.0001 

HOMA2-IR 1.33     ±0.53 3.03     ±1.28 <.0001 

insr n (%)   11      (2.2) 199      (55) <.0001* 

    

monacemebi gamosaxulia rogorc saSualos ± standartuli Secdoma 

Mann-Whitney U testi ganxorcielda imisaTvis rom Segvedarebina monacemebi  

subieqtebSi mets-iT da mis gareSe.  

*Cis kvadratuli testi (Chi-square test) gamoviyeneT rom Segvedarebina insr-is 

sixSire subieqtebSi mets-iT da mis gareSe. 

apoB/apoA-I Tanafardoba – apolipoprotein B / apolipoprotein A-I 

Tanafardoba; apoA-I - apolipoprotein A-I; apoB - apolipoprotein B; sw - 

sistoluri wneva; dw - diastoluri wneva; wg- welis garSemoweriloba; smi - 

sxeulis masis indeqsi; msl - maRali simkvrivis lipoproteini; dsl - dabali 

simkvrivis lipoproteini; ug - glukoza uzmod; ui - insulini uzmod; trig - 

trigliceridebi; sq – saerTo qolesterini; HOMA2-IR - homeostazis 

gansazRvris modeli2 - insr; mets - metaboluri sindromi; insr - 

insulinrezistenoba  
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cxrili 5. maxasiaTeblebi subieqtebSi maRali da dabali apoB/apoA-I 

TanafardobiT  (qalebi) 

 N = 653 dabali Tanafardoba maRali Tanafardoba   

qalebi n(%) 489(74.9) 164(25.1)   

     

     P-Value 

asaki 46        ±18 47        ±15    NS 

apoA-I (g/l) 1.11     ±0.64 0.96     ±0.31 <.0001 

apoB (g/l) 0.64     ±0.20 1.05     ±0.38 <.0001 

sw (mm.v.wy.sv.) 116      ±13.4 141      ±20.7 <.0001 

dw (mm.v.wy.sv.) 74        ±9.1 87        ±11.5 <.0001 

wg (sm) 80        ±10.7 96        ±11 <.0001 

smi (kg/m2) 23.45   ±4.66 32.69   ±6.32 <.0001 

msl (mmol/l) 1.47     ±0.20 1.21     ±0.19 <.0001 

dsl (mmol/l) 2.64     ±0.42 3.02     ±0.61 <.0001 

ug (mmol/l) 5.04     ±0.74 6.19     ±0.64 <.0001 

ui (mikroerT/ml) 9.23     ±6.13 27.22   ±11.93 <.0001 

trig (mmol/l) 1.64     ±0.21 1.91     ±0.33 <.0001 

sq (mmol/l) 4.22     ±0.60 5.16     ±0.58 <.0001 

HOMA2-IR 1.32     ±0.74 3.51     ±1.45 <.0001 

mets n (%)   66    (13.5) 123      (75) <.0001* 

insr n (%)   34     (7) 128      (78)  <.0001* 

    

monacemebi gamosaxulia rogorc saSualos ± standartuli Secdoma 

Mann-Whitney U testi ganxorcielda imisaTvis rom Segvedarebina monacemebi  

subieqtebSi maRali da dabali apoB/apoA-I TanafardobiT.  

*Cis kvadratuli testi (Chi-square test) gamoviyeneT rom Segvedarebina mets-is 

da insr-is sixSire subieqtebSi maRali da dabali apoB/apoA-I TanafardobiT. 

apoB/apoA-I Tanafardoba – apolipoprotein B / apolipoprotein A-I 

Tanafardoba; apoA-I - apolipoprotein A-I; apoB - apolipoprotein B; sw - 

sistoluri wneva; dw - diastoluri wneva; wg- welis garSemoweriloba; smi - 

sxeulis masis indeqsi; msl - maRali simkvrivis lipoproteini; dsl - dabali 

simkvrivis lipoproteini; ug - glukoza uzmod; ui - insulini uzmod; trig - 

trigliceridebi; sq – saerTo qolesterini; HOMA2-IR - homeostazis 

gansazRvris modeli2 - insr; mets - metaboluri sindromi; insr - 

insulinrezistenoba  
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cxrili 6. maxasiaTeblebi subieqtebSi maRali da dabali apoB/apoA-I 

TanafardobiT  (mamakacebi) 

 N = 869 dabali Tanafardoba maRali Tanafardoba   

mamakacebi n(%) 650(74.8) 219(25.2)   

     

     P-Value 

asaki 44        ±18 46        ± 15.6 <.0001 

apoA-I (g/l) 1.09     ±0.47 0.95     ±0.29 <.0001 

apoB (g/l) 0.76     ±0.28          1.16     ±0.35 <.0001 

sw (mm.v.wy.sv.) 132      ±19.9 172      ± 25 <.0001 

dw (mm.v.wy.sv.) 84        ±12 104      ± 16 <.0001 

wg (sm) 88        ±9.7 106      ±13 <.0001 

smi (kg/m2) 25.8     ±5.6 35.2     ±6.27 <.0001 

msl (mmol/l) 1.26     ±0.17 0.97     ±0.2 <.0001 

dsl (mmol/l) 2.80     ±0.55 3.81     ±0.70 <.0001 

ug (mmol/l) 5.33     ±0.63 5.97     ±0.69 <.0001 

ui (mikroerT/ml) 11.85   ±6.87  25.73   ±10.39 <.0001 

trig (mmol/l) 1.86     ±0.41 2.44     ±0.45 <.0001 

sq (mmol/l) 4.65     ±0.66 5.55     ±0.71 <.0001 

HOMA2-IR 1.59     ±0.83 3.4       ±1.33 <.0001 

mets n (%) 173      (26.6) 189      (86.3) <.0001* 

insr n (%)   60      (9.2) 150      (68.5) <.0001* 

    

    

monacemebi gamosaxulia rogorc saSualos ± standartuli Secdoma 

Mann-Whitney U testi ganxorcielda imisaTvis rom Segvedarebina monacemebi  

subieqtebSi maRali da dabali apoB/apoA-I TanafardobiT.  

*Cis kvadratuli testi (Chi-square test) gamoviyeneT rom Segvedarebina mets-is 

da insr-is sixSire subieqtebSi maRali da dabali apoB/apoA-I TanafardobiT. 

apoB/apoA-I Tanafardoba – apolipoprotein B / apolipoprotein A-I 

Tanafardoba; apoA-I - apolipoprotein A-I; apoB - apolipoprotein B; sw - 

sistoluri wneva; dw - diastoluri wneva; wg- welis garSemoweriloba; smi - 

sxeulis masis indeqsi; msl - maRali simkvrivis lipoproteini; dsl - dabali 

simkvrivis lipoproteini; ug - glukoza uzmod; ui - insulini uzmod; trig - 

trigliceridebi; sq – saerTo qolesterini; HOMA2-IR - homeostazis 

gansazRvris modeli2 - insr; mets - metaboluri sindromi; insr - 

insulinrezistenoba  
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histograma 1.  apoB/apoA-I Tanafardobis saSualo maCvenebeli sqesisa 

da  mets-is komponentebis mixedviT 

apoB/apoA-I Tanafardoba – apolipoprotein B / apolipoprotein A-I 

Tanafardoba, mets -  metaboluri sindromi, n - subieqtTa raodenoba 

saSualoebis Sedareba ganxorcielda kruskal-valis testiT (Kruskal-Wallis 

Test) (p < .0001). 
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apoB/apoA-I Tanafardobis spirmenis nawilobrivi korelaciis 

Sedegebi mets-is komponentebTan, mets-Tan da insr-Tan rogorc 

gansazRvrebebTan, HOMA2-IR-Tan, smi-Tan, sq-Tan da dsl-Tan (asakis 

kontroliT) naCvenebia cxril 7-Si. apoB/apoA-I Tanafardoba dadebiT 

korelaciaSi iyo mets-is komponentebTan, mets-Tan da insr-Tan rogorc 

gansazRvrebebTan, HOMA2-IR-Tan, dsl-Tan da sq-Tan da uaryofiT 

korelaciaSi iyo msl-Tan orive sqesis jgufebSi (yvela monacemisTvis 

p < .0001).  

logistikuri regresiis modelebma aCvena, rom asakisa da sqesis 

kontrolis Semdeg, apoB/apoA-I Tanafardoba mniSvnelovnad iyo 

dakavSirebuli mets-Tan (OR=1.86), insr-Tan (OR=9.83), dsl-Tan (OR=1.99), 

maRal sw-Tan (OR=3.31), maRal dw-Tan (OR=1.64), maRal ug-Tan (OR=2.46), 

maRal trig-Tan (OR= 2.52) da dabal msl-Tan (OR=7.08) (yvela 

monacemisTvis p < .05) (cxrili 8). 
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cxrili 7. spirmenis nawilobrivi korelaciis koeficientebi 

apoB/apoA-I Tanafardobasa da mets-is komponentebs, mets-is da insr-is 

rogorc gansazRvrebebis, HOMA2-IR, smi-s, dsl-s da sq-s Soris orive 

sqesSi (kontroli asakiT) 

 

  qali (n=653) mamakaci (n=869) 

      

sw (mm.v.wy.sv.)  .562P

**  .636P

** 

dw (mm.v.wy.sv.)  .479P

**  .605P

** 

wg (sm)  .519P

**  .659P

** 

smi (kg/m2)  .547P

**  .543P

** 

msl (mmol/l) -.534P

** -.580 P

** 

ug (mmol/l)  .595P

**  .397P

** 

trig (mmol/l)  .388P

**  .500P

** 

dsl (mmol/l)  .369P

**  .601P

** 

sq (mmol/l)  .595P

**  .503P

** 

HOMA2_IR  .681P

**  .644P

** 

mets (gansazRvreba)  .539P

**  .566P

** 

insr (gansazRvreba)  .658P

**  .568P

** 

**. korelacia mniSvnelovania 0.01 doneze(ormagi). 

 

apoB/apoA-I Tanafardoba – apolipoprotein B / apolipoprotein A-I 

Tanafardoba; apoA-I - apolipoprotein A-I; apoB - apolipoprotein B; sw - 

sistoluri wneva; dw - diastoluri wneva; wg- welis garSemoweriloba; smi - 

sxeulis masis indeqsi; msl - maRali simkvrivis lipoproteini; dsl - dabali 

simkvrivis lipoproteini; ug - glukoza uzmod; trig - trigliceridebi; sq – 

saerTo qolesterini; HOMA2-IR - homeostazis gansazRvris modeli2 - insr; 

mets - metaboluri sindromi; insr - insulinrezistenoba  
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cxrili 8. apoB/apoA-I Tanafardobis logistikuri regresiuli 

modelebi mets-is komponentebTan, mets-sa da insr-Tan rogorc 

gansazRvrebebTan da dsl-Tan (asakisa da sqesis kontrolis Semdeg) 

n = 1522 B S.E. Wald p OR 
95% CI for OR 

Lower Upper 

 

mets 

(gansazRvreba) 
 .619 .310 3.980 .046 1.857 1.011 3.413 

insr 

(gansazRvreba) 
2.285 .230 98.863 < .0001 9.830 6.265 15.424 

dsl (mmol/l) .687 .159 18.779 < .0001 1.989 1.457 2.714 

sw ≥ 130 (mm.v.wy.sv.) 1.196 .283 17.847 < .0001 3.306 1.898 5.757 

dw ≥ 85 (mm.v.wy.sv.)  .496 .242 4.188 .041 1.642 1.021 2.640 

ug ≥ 5.6 (mmol/l) .900 .228 15.524 < .0001 2.460 1.572 3.849 

 trig ≥ 1.7 (mmol/l) .925 .278 11.045 .001 2.522 1.461 4.351 

 
msl < 1.03 for men; < 

1.30 for women  
1.957 .213 84.627 < .0001 7.077 4.664 10.738 

    modelis Nagelkerke R P

2
P: 0.635 

OR: albaTobis koeficienti, CI - sarwmunoobis intervali, S.E. – standartuli 

Secdoma, B – regresiis koeficienti, W – valdis statistika, apoB/apoA-I 

Tanafardoba - apolipoprotein B / apolipoprotein A-I Tanafardoba, sw - 

sistoluri wneva, dw - diastoluri wneva, wg - welis garSemoweriloba, msl - 

maRali simkvrivis lipoproteini, dsl - dabali simkvrivis lipoproteini, ug 

- glukoza uzmod, trig - trigliceridebi 
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3.2 apolipoprotein B / apolipoprotein A-I Tanafardobis, 

metaboluri sindromis komponentebis, saerTo qolesterinis da 

dabali simkvrivis lipoproteinis kavSiri 

insulinrezistentobasTan saqarTvelos populaciaSi 

 

3.2.1 statistikuri analizi 

yvela analizi Sesrulda IBM SPSS statistikis programis gamoyenebiT 

Windows-isTvis (versia 22.0). insr ganisazRvreboda rogorc HOMA2-IR-

is gender-specifiuri umaRlesi kvartili, xolo insulin-

sensitiuroba (inss) - rogorc danarCeni sami kvartili. Cven 

gamoviyeneT Mann-Whitney U testi, raTa Segvedarebina relatiuri 

monacemebi sxvadasxva sqesis subieqtebs Soris da insr-ul da inss-ur 

individebs Soris. Cis kvadratuli (Chi-square) testi gamoviyeneT, raTa 

Segvedarebina mets-is, arteriuli hipertenziis da dislipidemiis 

sixSire sxvadasxva sqesis jgufebSi da individebSi insr-iT da inss-iT.   

HOMA2-IR-is kavSiris gamosavlenad apoB/apoA-I TanafardobasTan, mets-

is komponentebTan, smi-Tan, sq-Tan da dsl-Tan mamakacebsa da qalebSi 

(asakis kontroliT) Sesrulda spirmenis nawilobrivi korelaciis 

analizi. Semdgomi nawilobrivi korelaciis analizi apoB/apoA-I 

Tanafardobis HOMA2-IR-sTan Sesrulda orive sqesis jgufisTvis, 

asakis, mets-is komponentebis, smi-is, sq-is da dsl-is maCveneblebis 

kontrolis Semdeg.  

insr-is apoB/apoA-I TanafardobasTan, mets-is komponentebTan da dsl-

Tan kavSiris Sesafaseblad ganxorcielda logistikuri regresiis 

analizi. HOMA2-IR-is maRali korelaciis gamo sq-s (r=0.73), wg-sa (r=0.72) 

da sw-Tan (r=0.72), es cvladi sidideebi ar iqna CarTuli regresiis 

modelebSi. prediqtori cvladebis SerCeva ganxorcielda entry 

(blokuri seleqciis) meTodiT. insr-is gansazRvraSi apoB/apoA-I 

Tanafardobis da mets-is komponentebis damatebiTi wvlilis 

Sesafaseblad gamoyenebuli iqna mravlobiTi linearuli regresiis 

modeli (safexurebrivi meTodi). yoveli cvladis prediqtiuli  



85 
 

cxrili 9. maxasiaTeblebi sxvadasxva sqesis jgufebSi 

  jami (n=1 522) qali (n=653; 43%) mamakaci (n=869; 57%)   

            P-sidide 

           

asaki    45 ±18     46 ±18     44 ±17    .023 

apoB/apoA-I 

Tanafardoba    0.79 ±0.3     0.71 ±0.3     0.85 ±0.3  <.0001 

apoA-I (g/l)    1.06 ±0.42     1.07 ±0.39     1.06 ±0.44  <.0001 

apoB (g/l)    0.81  ±0.34     0.74 ±0.31     0.86  ±0.34  <.0001 

sw (mm.v.wy.sv.)    134 ±26     123 ±19     142 ±28  <.0001 

dw (mm.v.wy.sv.)    84 ±15     77 ±11     89 ±16  <.0001 

wg (sm)    88 ±14     83 ±13     92 ±13  <.0001 

smi (kg/m2)    27             ±7     25 ±5.5     28  ±7  <.0001 

msl (mmol/l)    1.28 ±0.3     1.41 ±0.2     1.19 ±0.2  <.0001 

dsl (mmol/l)    2.92 ±0.7     2.74 ±0.5     3.06 ±0.7  <.0001 

ug (mmol/l)    5.42 ±0.8     5.33 ±0.9     5.49 ±0.7  <.0001 

ui (mikroerT/ml)    14.66 ±10.5     13.75 ±11.17     15.35 ±9.94  <.0001 

trig (mmol/l)    1.89 ±0.4     1.73 ±0.3     2.0 ±0.5  <.0001 

sq (mmol/l)    4.70 ±0.8     4.46 ±0.7     4.88 ±0.8  <.0001 

HOMA2-IR    1.57 ±0.50      1.87 ±1.36      2.04 ±1.24   <.0001 

mets n (%)    552 (36.3)     190  (29.1)     362 (41.7)  <.0001 

ah n (%)    742  (48.8)     185 (28.3)     557 (64.1)  <.0001 

dislipidemia    783 (51.4)     265  (40.6)     518 (59.6)  <.0001 

monacemebi gamosaxulia saSualo sidides ± SD (standartuli Secdoma). 

sxvadasxva sqesis jgufebs Soris monacemTa Sesadareblad gamoviyeneT Mann-

Whitney U testi. sxvadasxva sqesis jgufebs Soris mets-is, arteriuli 

hipertenziis da dislipidemiis sixSiris Sesadareblad gamoviyeneT Cis 

kvadratuli (Chi-square) testi.  

apoB/apoA-I Tanafardoba – apolipoprotein B / apolipoprotein A-I 

Tanafardoba; apoA-I - apolipoprotein A-I; apoB - apolipoprotein B; sw - 

sistoluri wneva; dw - diastoluri wneva, wg- welis garSemoweriloba; smi - 

sxeulis masis indeqsi; msl - maRali simkvrivis lipoproteini; dsl - dabali 

simkvrivis lipoproteini; ug - glukoza uzmod; ui - insulini uzmod; trig - 

trigliceridebi; sq – saerTo qolesterini; HOMA2-IR - homeostazis 

gansazRvris modeli2 - insr; mets - metaboluri sindromi; ah - arteriuli 

hipertenzia.       
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Rirebuleba Sefasda yoveli modelidan miRebuli R2 sidideebis 

SedarebiT. 

 

3.2.2 Sedegebi 

maxasiaTeblebi sxvadasxva sqesis jgufebSi mocemulia cxril 9-Si. 

apoB/apoA-I Tanafardoba, apoB, arteriuli wnevis maCveneblebi, wg, smi, 

dsl, ug, ui, trig, sq da HOMA2-IR, mets-is, arteriuli hiperteziis da 

dislipidemiis sixSire - yvela es monacemi mniSvnelovnad ufro 

maRali iyo, magram msl da apoA-I doneebi mniSvnelovnad ufro dabali 

iyo mamakacebSi qalebTan SedarebiT (yvela monacemisTvis p<.0001). 

amgvarad, Cven movaxdineT analizis stratificireba sqesis mixedviT. 

insulinrezistentuli subieqtebi orive sqesis jgufSi iyvnen ufro 

asakovnebi da hqondaT apoB/apoA-I Tanafardobis, apoB-s, sistoluri 

da diastoluri wnevis, wg, smi, dsl, ug, ui, trig, sq da HOMA2-IR-is 

ufro maRali saSualo maCveneblebi, vidre insulinsensitiur 

subieqtebs. piriqiT, insulinrezistentul subieqtebs aRmoaCndaT 

mniSvnelovnad ufro dabali msl-is da apoA-I-is doneebi 

insulinsensitiur subieqtebTan SedarebiT (yvela monacemisTvis p < 

.0001). mets-is, arteriuli hipertenziis da dislipidemiis sixSire 

gacilebiT ufro maRali iyo insr subieqtebSi (yvela monacemisTvis p 

< .0001) (cxrili 10-11). apoB, apoB/apoA-I Tanafardoba da dsl-is doneebi 

mniSvnelovnad da TandaTanobiT matulobda HOMA2-IR kvartilebis 

Sesabamisad (cxrili 12).  

HOMA2-IR-is nawilobrivi korelaciis analizis Sedegebi apoB/apoA-I 

TanafardobasTan, mets-is komponentebTan, smi, sq da dsl-Tan mamakacebsa 

da qalebSi naCvenebia histograma 2-Si. apoB/apoA-I Tanafardobis 

Semdgomi nawilobrivi korelacia ganxorcielda insr-sTan mamakacebsa 

da qalebSi (histograma 3). aRmoCnda, rom maT Soris isev iyo 

mniSvnelovani dadebiTi korelacia (r=0.321 qalebSi da 0.209 

mamakacebSi, orive jgufisTvis p < .0001).  
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cxrili 10. maxasiaTeblebis gansxvaveba insulinrezistentul da 

insulinsensitiur jgufebs Soris (qalebSi) 

  insulin-sensitiuri insulin-rezistentuli   

qalebi n (%) 491(75.2) 162(24.8)   

     

     P-sidide 
asaki 45.5     ±18.25 50.95   ± 15.07 <.0001 

apoB/apoA-I Tanafardoba 0.62     ±0.17 1.0       ± 0.23 <.0001 

apoA-I (g/l) 1.08     ±0.35 1.06     ±0.47 <.0001 

apoB (g/l) 0.65     ±0.22  1.01     ±0.39 <.0001 
sw (mm.v.wy.sv.) 115      ±12.4 144      ± 18.38 <.0001 
dw (mm.v.wy.sv.) 74        ±8.28 89        ±11.06 <.0001 
wg (sm) 79        ±10.36 98        ±7.75 <.0001 
smi (kg/m2) 23        ±4.04 34.05   ±5.48 <.0001 
msl (mmol/l) 1.47     ±0.20 1.20     ±0.18 <.0001 
dsl (mmol/l) 2.62     ±0.38 3.09     ±0.63 <.0001 
ug (mmol/l) 5.0       ±0.71 6.30     ±0.53 <.0001 
ui (mikroerT/ml) 8.24     ±3.31 30.44   ±9.94 <.0001 
trig (mmol/l) 1.63     ±0.15 1.97     ±0.37 <.0001 
sq (mmol/l) 4.20     ±0.59 5.24     ±0.55 <.0001 

mets n (%) 49        (10) 141      (87) <.0001 

ah n (%) 63        (12.8) 122      (75.3) <.0001 

dislipidemia n (%) 110      (22.4)  155      (95.7) <.0001 

monacemebi gamosaxulia rogorc saSualos ± SD.imisaTvis, rom Segvedarebina 

monacemebi insulinsensitiur da insulinrezistentul jgufebs Soris, 

ganxorcielda Mann-Whitney U testi. mets-is, arteriuli hipertenziis da 

dislipidemiis sixSiris Sesadareblad insulinsensitiur da 

insulinrezistentul jgufebs Soris gamoviyeneT Cis kvadratuli (Chi-square) 

testi. apoB/apoA-I Tanafardoba - apolipoprotein B / apolipoprotein A-I 

Tanafardoba; ApoA-I - apolipoprotein A-I; ApoB - apolipoprotein B; sw - 

sistoluri wneva; dw- diastoluri wneva, wg - welis garSemoweriloba; smi - 

sxeulis masis indeqsi; msl - maRali simkvrivis lipoproteini; dsl - dabali 

simkvrivis lipoproteini; ug - glukoza uzmod; ui - insulini uzmod; trig - 

trigliceridebi; sq - saerTo qolesterini; HOMA2-IR - homeostazis 

gansazRvris modeli2 - insr; mets - metaboluri sindromi; ah - arteriuli 

hipertenzia. insulinsensitiuri (gansazRvruli rogorc gender-specifiuri 

pirveli sami kvartili) – HOMA2-IR < 2.3; insulinrezistentuli 

(gansazRvruli rogorc gender-specifiuri zeda kvartili) – HOMA2-IR ≥≥2.3. 



88 
 

cxrili 11. maxasiaTeblebis gansxvaveba insulinrezistentul da 

insulinsensitiur jgufebs Soris (mamakacebi) 

  insulin-sensitiuri insulin-rezistentuli   

mamakacebi n(%) 659(75.8) 210(24.2)   

     

     P-sidide 
asaki 42.4   ±17.6  52      ±14.65 <.0001 

apoB/apoA-I Tanafardoba 0.76   ±0.19  1.12   ±0.32 <.0001 

apoA-I (g/l) 1.05   ±0.42  1.04   ±0.30 <.0001 

apoB (g/l) 0.78   ±0.30  1.11   ±0.36  <.0001 
sw (mm.v.wy.sv.) 133    ±21.77  171    ±23.26 <.0001 
dw (mm.v.wy.sv.) 83.5   ±12.04  106    ±13.28 <.0001 
wg (sm) 87.5   ±9.27  107.9 ±11.43 <.0001 
smi (kg/m2) 25.5   ±5.19  36.58 ±5.39 <.0001 
msl (mmol/l) 1.25   ±0.19  0.99   ±0.19 <.0001 
dsl (mmol/l) 2.81   ±0.57  3.85   ±0.63 <.0001 
ug (mmol/l) 5.31   ±0.6  6.07   ±0.69 <.0001 
ui (mikroerT/ml) 10.82 ±4.99  29.58 ±7.96 <.0001 
trig (mmol/l) 1.86   ±0.42  2.46   ±0.42 <.0001 
sq (mmol/l) 4.63   ±0.64  5.64   ±0.65 <.0001 

mets n (%) 163    (24.7)  199    (94.8) <.0001 

ah n (%) 377    (57.2)  180    (85.7) <.0001 

dislipidemia n (%) 313    (47.5)  205     (98) <.0001 

 monacemebi gamosaxulia rogorc saSualos ± SD.imisaTvis, rom Segvedarebina 

monacemebi insulinsensitiur da insulinrezistentul jgufebs Soris, 

ganxorcielda Mann-Whitney U testi. mets-is, arteriuli hipertenziis da 

dislipidemiis sixSiris Sesadareblad insulinsensitiur da 

insulinrezistentul jgufebs Soris gamoviyeneT Cis kvadratuli (Chi-square) 

testi. apoB/apoA-I Tanafardoba - apolipoprotein B / apolipoprotein A-I 

Tanafardoba; ApoA-I - apolipoprotein A-I; ApoB - apolipoprotein B; sw - 

sistoluri wneva; dw- diastoluri wneva, wg - welis garSemoweriloba; smi - 

sxeulis masis indeqsi; msl - maRali simkvrivis lipoproteini; dsl - dabali 

simkvrivis lipoproteini; ug - glukoza uzmod; ui - insulini uzmod; trig - 

trigliceridebi; sq - saerTo qolesterini; HOMA2-IR - homeostazis 

gansazRvris modeli2 - insr; mets - metaboluri sindromi; ah - arteriuli 

hipertenzia. insulinsensitiuri (gansazRvruli rogorc gender-specifiuri 

pirveli sami kvartili) – HOMA2-IR < 2.9; insulinrezistentuli 

(gansazRvruli rogorc gender-specifiuri zeda kvartili) – HOMA2-IR ≥≥2.9. 



89 
 

cxrili 12. apoB/apoA-I Tanafardobis Sedareba dsl-Tan HOMA2-IR 

kvartilebs Soris qalebsa da mamakacebSi 

  

sqesi kvartilebi subieqtebi 

n(%) 

apoB apoB/apoA-I 

Tanafardoba 

dsl 

qali 1 (<1.0) 163 (25) 0.48 0.52 2.33 

 2 (1.0-1.29) 162 (24.8) 0.71 0.62 2.64 

 3 (1.30-2.29) 166 (25.4) 0.77 0.71 2.89 

 4 (≥2.30) 162 (24.8) 1.01 1 3.09 

mamakaci      

  1 (<1.10) 218 (25.1) 0.64 0.66 2.45 

  2 (1.10-1.49) 216 (24.9) 0.84 0.76 2.82 

  3 (1.50-2.89) 225 (25.8) 0.87 0.86 3.16 

  4 (≥2.90) 210 (24.2) 1.11 1.12 3.85 

 

kvartilebi - HOMA2-IR-is kvartilebi Sesabamisi maCveneblebiT, apoB - 

apolipoprotein B; apoB/apoA-I Tanafardoba - apolipoprotein B / 

apolipoprotein A-I Tanafardoba; dsl - maRali simkvrivis 

lipoproteini. 
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histograma 2. HOMA2-IR-is apoB/apoA-I TanafardobasTan, mets-komponentebTan, smi (sxeulis masis indeqsi), sq-sa da 

dsl-Tan spirmenis nawilobrivi korelaciis (r) analizi mamakacebsa da qalebSi (asakis kontroliT) 

 

nawilobrivi korelacia: spirmenis nawilobrivi korelaciis koeficienti r;  

p (ormagi) < .0001 

Tanaf-da  - apoB/apoA-I Tanafardoba, sw - sistoluri wneva, dw - diastoluri wneva, wg - welis garSemoweriloba, smi- sxeulis 

masis indeqsi, msl - maRali simkvrivis lipoproteini, dsl - dabali simkvrivis lipoproteini, ug – uzmod glukoza, trig - 

trigliceridebi, sq - saerTo qolesterini, HOMA2-IR - homeostazis gansazRvris modeli 2-insr.
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histograma 3.  apoB/apoA-I Tanafardobis nawilobrivi korelacia 

HOMA2-IR-Tan (asakis, sw, dw, wg, smi, msl, dsl, ug, trigGda sq  

monacemebis kontroliT) orive sqesSi 

 

nawilobrivi korelacia: spirmenis nawilobrivi korelaciis koeficienti r; 

 p (ormagi) < .0001 

apoB/apoA-I Tanafardoba - apolipoprotein B / apolipoprotein A-I 

Tanafardoba, sw - sistoluri wneva, dw - diastoluri wneva, wg - welis 

garSemoweriloba, smi- sxeulis masis indeqsi, msl - maRali simkvrivis 

lipoproteini, dsl - dabali simkvrivis lipoproteini, ug - glukoza uzmod, 

trig - trigliceridebi, sq – saerTo qolesterini, HOMA2-IR - homeostazis 

gansazRvris modeli 2-insr. 
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logistikuri regresiis modelebma aCvena, rom sqesi, asaki, apoB/apoA-

I Tanafardoba, diastoluri wneva, msl, dsl, glukozis da 

trigliceridebis done uzmod warmoadgendnen cvladebs, romlebic 

mWidrod arian dakavSirebuli insr-is arsebobasTan (OR: 8.64, 1.03, 17.95, 

1.06, 0.13, 1.17, 3.75 da 2.29, Sesabamisad; yvela monacemisTvis p < 0.05) 

(cxrili 13).  

mravlobiTi regresiis modelebma aCvena, rom apoB/apoA-I Tanafardoba, 

ug, dw, sqesi, dsl, asaki da trig iZleva mniSvnelovan da damoukidebel 

wvlils HOMA2-IR-is prognozirebaSi (R2-is cvlileba: 0.421, 0.133, 0.039, 

0.026, 0.014, 0.004, 0.002, Sesabamisad; yvela sididisTvis p < 0.05). amasTan 

ApoB/ApoA-I koeficienti iyo yvelaze Zlieri prediqtori (cxrili 14). 

msl iqna miCneuli statistikurad umniSvnelod.  
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cxrili 13. insulinrezistentobis prediqtori logistikuri regresiis 

modelebi 

n = 1522 B S.E. Wald p OR 

95% CI  
OR-isTvis 

qveda zeda 

  sqesi (1) 2.137 .251 73.549 < .0001 8.641 5.279 14.146 

asaki   .031 .006 29.592 < .0001 1.032 1.020 1.043 

apoB/apoA-I 

Tanafardoba 
2.888 .412 49.187 < .0001 17.95 8.011 40.24 

dw   .060 .009 48.439 < .0001 1.062 1.044 1.080 

msl -2.072 .542 14.599 < .0001   .126   .044   .365 

dsl   .155 .184     .711    .048 1.168   .814 1.675 

ug 1.321 .146 81.463 < .0001 3.749 2.813 4.994 

trig   .829 .263   9.953    .002 2.290 1.369 3.833 

 

modelis Nagelkerke R2: 0.693 

OR: odds ratio, CI - sarwmunoobis intervali, S.E. – standartuli Secdoma, B – 

regresiis koeficienti, W – valdis statistika, apoB/apoA-I Tanafardoba - 

apolipoprotein B / apolipoprotein A-I Tanafardoba, sw - sistoluri wneva, dw 

- diastoluri wneva, wg - welis garSemoweriloba, msl - maRali simkvrivis 

lipoproteini, dsl - dabali simkvrivis lipoproteini, ug - glukoza uzmod, 

trig - trigliceridebi, sq - saerTo qolesterini. 
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cxrili 14. mravlobiTi regresiis modelebi insulinrezistentobis 

prognozirebisTvis 

prediqtorebi 

arastandartizeb
uli 
koeficientebi  

standartizebu
li 
koeficientebi t 

R2 
cvli
leba 

sarwmunoo
ba 

B 

standart
uli 
Secdoma 

Beta 

 

 
apoB/apoA-I 

Tanafardoba 
1.448 .099 .305 14.701 0.421 <.0001 

 ug .496 .031 .300 15.846 .133 <.0001 

 

dw .019 .002 .225 9.321 .039 <.0001 

sqesi -.460 .045 -.176 -10.287 .026 <.0001 

dsl .250 .045 .128 5.519 .014 <.0001 
asaki .005 .001 .062 3.929 .004 <.0001 
trig .199 .067 .067 2.954 .002 .003 

 

R2-is cvlileba iangariSeba yvela modelidan miRebuli R2 sidideebis 
SedarebiT. 

koeficientebi, t da p sidideebi naCvenebia saboloo modelisTvis. 

modeli 1: prediqtorebi – apoB/apoA-I Tanafardoba 

modeli 2: prediqtorebi – apoB/apoA-I Tanafardoba da glukoza uzmod (ug) 

modeli 3: prediqtorebi – apoB/apoA-I Tanafardoba, ug da diastoluri wneva 

(dw) 

modeli 4: prediqtorebi – apoB/apoA-I Tanafardoba, ug, dw da sqesi 

modeli 5: prediqtorebi– apoB/apoA-I Tanafardoba, ug, dw, sqesi da dabali 

simkvrivis lipoproteini (dsl) 

modeli6: prediqtorebi – apoB/apoA-I Tanafardoba, ug, dw, sqesi, dsl da asaki 

modeli7: prediqtorebi – apoB/apoA-I Tanafardoba, ug, dw, sqesi, dsl, asaki da 

trigliceridebi (trig) 
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3.3 apolipoprotein B / apolipoprotein A-I Tanafardobis 

optimaluri zRvruli  maCvenebeli metaboluri sindromisa da 

insulin-rezistentobis diagnostikisTvis saqarTvelos 

populaciaSi 

 

3.3.1 statistikuri analizi 

yvela analizi Sesrulda IBM SPSS Statistics programiT Windows-isTvis 

(versia 22.0), garda ROC mrudis analizisa, romelic ganxorcielda 

MedCalc Software-Ti (versia 11.4.2). 

IR ganisazRvra, rogorc HOMA2-IR-is gender-specifiuri umaRlesi 

kvartili (≥≥ 2.3 qalebisTvis da ≥≥ 2.9 mamakacebisTvis), xolo insulin-

sensitiuroba (IS) - rogorc danarCeni sami kvartili. imisaTvis, rom 

Segvefasebina apoB/apoA-I Tanafardobis sarwmunooba rogorc mets-is 

da insr-is markerisa, Cven SevqmeniT gender-specifiuri resiveruli 

operatoris maxasiaTeblebis (ROC) mrudebi da gamoviTvaleT mrudis 

qveS arsebuli areebi (AUC), aseve apoB/apoA-I Tanafardobis zRvruli 

mniSvnelobebi mets-sa da insr-is diagnostirebisTvis orive sqesSi. 

apoB/apoA-I Tanafardobis zRvruli mniSvnelobebis kavSiris 

Sesafaseblad mets-sa da insr-Tan (rogorc gansazRvrebebTan), 

Sesrulda binaruli logistikuri regresiis analizi (asakis, mets-is 

komponentebis da dsl-is kontrolis Semdeg). yvela Sesrulebuli 

testisTvis p maCvenebeli < 0.05 miCneuli iyo statistikurad sarwmunod. 

 

3.3.2 Sedegebi 

apoB/apoA-I Tanafardobis prediqtiuli Rirebulebis SefasebisTvis 

mets-is da insr-is diagnostikaSi, Cven gavaanalizeT apoB/apoA-I 

Tanafardobis ROC mrudebi (grafiki 3-6). ROC analizis Sedegebi orive 

sqesisTvis naCvenebia cxril 15-Si. apoB/apoA-I Tanafardobis AUC-ebi  
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grafiki 3. apoB/apo-I Tanafardobis ROC-mrudi mets-is 

diagnostikisTvis (qalebi) 

 

 

 

 

 

 

 

 

 

 

 

ROC – mrudi 

qalebi 

s
en
s
it

iu
r
o
b
a 

1 - specifiuroba 



97 
 

 

 

grafiki 4. apoB/apo-I Tanafardobis ROC-mrudi mets-is 

diagnostikisTvis (mamakacebi) 
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grafiki 5. apoB/apo-I Tanafardobis ROC-mrudi insr-is 

diagnostikisTvis (qalebi) 
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grafiki 6. apoB/apo-I Tanafardobis ROC-mrudi insr-is 

diagnostikisTvis (mamakacebi) 
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cxrili 15. apoB/apo-I Tanafardobis ROC-mrudis analizis Sedegi mets-

is (a) da insr-is (b) diagnostikisTvis orive sqesSi 

(a) 

Gsqesi AUC standartuli 

Secdoma 

(S.E.) 

p A95%-iani sarwmunoebis 

intervali (CI) 

qveda zRvari zeda zRvari 

Fqali .786 .025 .000 .737 .834 

Mmamakaci .815 .017 .000 .782 .847 

 

(b) 

Gsqesi AUC   standartuli 

Secdoma 

(S.E.) 

p A95%-iani sarwmunoebis 

intervali (CI) 

 qveda zRvari zeda zRvari 

Fqali .887 .019 .000 .850 .924 

Mmamakaci .816 .022 .000 .773 .860 

 

AUC – mrudis qveS are; Mmets – metaboluri sindromi; insr – insulin 

rezistentoba 
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mets-is diagnostikisTvis iyo: 0.786 qalebSi da 0.815 mamakacebSi; igive 

AUC-ebi insr-is diagnostikisTvis iyo: 0.887 qalebSi da 0.816 

mamakacebSi. 

apoB/apoA-I Tanafardobis optimaluri zRvruli maCvenebeli mets-is 

diagnostikisTvis iyo 0.74 (77.8% sensitiurobiT da 83.6% 

specifiurobiT) qalebSi da 0.82 (78.7% sensitiurobiT da 79.1% 

specifiurobiT) mamakacebSi. apoB/apoA-I Tanafardobis optimaluri 

zRvruli maCvenebeli IR-is diagnostikisTvis iyo 0.82 (87.7% 

sensitiurobiT da 88.8% specifiurobiT) qalebSi da 0.98 (74.8% 

sensitiurobiT da 88.3% specifiurobiT) mamakacebSi (wertilovani 

diagrama 1-2). 

logistikuri regresiis modelebma aCvena, rom asakis, mets-is 

komponentebis da dsl-is kontrolis Semdeg, apoB/apoA-I Tanafardobis 

gansazRvruli zRvruli maCveneblebi mWidrod iyo dakavSirebuli mets-

Tan: OR - 1.75 qalebSi da 1.18 mamakacebSi, aseve insr-Tan: OR - 13.61 qalebSi 

da 7.75 mamakacebSi (yvela maCveneblisTvis p < .05) (cxrili 16). 
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wertilovani diagrama 1. apoB/apoA-I Tanafardobis zRvruli mniSvnelobebis wertilovani diagrama 

mets-is diagnostirebisTvis orive sqesSi 

Sens – testis sensitiuroba %-Si;   Spec – testis specifiuroba %-Si;  mets – metaboluri sindromi 
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wertilovani diagrama 2. apoB/apoA-I Tanafardobis zRvruli mniSvnelobebis wertilovani diagrama 

insr-is diagnostirebisTvis orive sqesSi 

Sens – testis sensitiuroba %-Si;   Spec – testis specifiuroba %-Si; insr - insulinrezistentoba 
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cxrili 16. mets-is da insr-is (rogorc gansazRvrebebis)  albaTobis 

koeficienti apoB/apoA-I Tanafardobis gansazRvruli zRvruli 

maCveneblebis Sesabamisad asakis, mets-is komponentebis da dsl-is 
kontrolis Semdeg 

 qalebi Mmamakacebi 

 OOR 95% CI pP OR 95% CI p 

mets (gansazRvreba) 1.75 .78 - 3.90 .026 1.18 .58 – 2.40 .047 

insr (gansazRvreba) 13.61 6.49 – 28.54 < .0001 7.75 4.30 - 13.97 < .0001 

 

OR - albaTobis koeficienti, CI - sarwmunoebis intervali, mets -  metaboluri 

sindromi, insr - insulinrezistentoba, dsl -  dabali simkvrivis 

lipoproteini 
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Tavi 4. gamokvlevis Sedegebis ganxilva 

Cvens kvlevaSi apoB/apoA-I Tanafardobis saSualo maCveneblebi 

dakavSirebuli iyo mets-is komponentebis ricxvTan (yvela 

maCveneblisTvis p < .0001) (suraTi 1). aseve nanaxi iqna mWidro da 

mniSvnelovani kavSirebi apoB/apoA-I Tanafardobasa da mets-is 

komponentebs Soris, Tavad mets-sa da insr-Tan rogorc ganmartebebTan 

(yvela monacemisTvis p < .0001) (cxrili 6).   es faqtebi aseve dasturdeba 

sxva avtorebis mier (350, 353, 354, 360, 361). 

maSasadme, momatebuli apoB/apoA-I Tanafardoba warmoadgens mets-is 

mniSvnelovan maxasiaTebels da SesaZloa gvaZlevdes damatebiT 

faqtebs gazrdili kardiovaskuluri riskis asaxsnelad am sindromis 

mqone subieqtebSi. 

insr-is sixSire mTeli msoflios masStabiT izrdeba (218, 257, 362-365).  

kvlevebi miuTiTebs, rom insr mWidrodaa dakavSirebuli apoB/apoA-I 

TanafardobasTan, metabolur sindromTan da lipidur maCveneblebTan. 

Sierra-Johnson et al.  Seiswavles 2.955 zrdasruli (saSualo asaki 47 weli; 

maTgan 1.457 qali) diabetis gareSe aSS-s erovnuli janmrTelobis da 

nutriciis Semowmebis kvleva_III populaciaSi. aRmoCnda, rom apoB/apoA-

I Tanafardoba iyo insulinrezistentobis damoukidebeli prediqtori 

asakisa da rasis monacemebis kontrolis Semdeg, da rCeboda 

statistikurad mniSvnelovani mets-is komponentebTan, tradiciul da 

anTebis risk-faqtorebTan Semdgomi kontrolis Semdeg (366). 

analogiuri Sedegebi vnaxeT Cvens kvlevaSic.  

apoB/apoA-I Tanafardobis da dsl-is head to head analizma HOMA2-IR 

kvartilebs Soris (cxrili 4) aCvena, rom insr-l subieqtebSi riskis 

Sefasebisas da mkurnalobisas aqcenti ufro metad unda gakeTdes 

apoB/apoA-I Tanafardobaze, vidre dsl-ze, radgan am ukanasknelis 

done SesaZloa iyos „optimalur“ an „optimalurTan axlos“ 

farglebSi. Cveni kvleva aCvenebs, rom SesaZlebelia maRali riskis 

mqone pacientebis gamovlena apoB/apoA-I Tanafardobobis mixedviT (≥ 
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1.12 mamakacebSi da ≥ 1.0 qalebSi, p < .0001). es monacemebi Seesabameba sxva 

avtorebis monacemebs (353). 

mcirea kvlevebis raodenoba, romlebic fokuss akeTebs apoB/apoA-I 

Tanafardobis optimalur zRvrul maCvenebelze mets-isa da insr-is 

diagnostikisTvis (umetesad aseTi kvlevebi Catarebuli iyo aziur 

eTnikur jgufebSi). 

Pitsavos et al. (367) ATTICA-s kvlevaSi Seiswavles apoB, apoA-I da 

apoB/apoA-I Tanafardobis kavSiri mets-Tan. ROC mrudis analizis 

gamoyenebiT, maT daadgines, rom ApoB/ApoA-I Tanafardoba iyo 

saukeTeso diagnostikuri markeri metaboluri sindromisTvis da 

optimaluri ganmasxvavebeli zRvruli maCvenebeli am 

TanafardobisTvis iyo 0.72 (74% sensitiurobiT da 67% specifiurobiT).  

Yin et al. (368) gamoikvlies 160 Cineli axalgazrda qali polikistozuri 

sakvercxeebis sindromiT. maT daaskvnes, rom apoB/apoA-I Tanafardoba 

iyo kargi prediqtiuli markeri metaboluri da pre-metaboluri 

sindromisTvis, amasTan apoB/apoA-I Tanafardobis zRvruli maCvenebeli 

mets-Tvis iyo 0.63 (86.2% sensitiurobiT da 79.4% specifiurobiT), 

xolo pre-mets-Tvis ki - 0.58. 

Jung et al. (369) gamoikvlies 10.940 koreeli subieqti, romlebic 

monawileobdnen rutinul samedicino SemowmebaSi (skriningSi). maT 

aRmoaCines, rom apoB/apoA-I Tanafardobis optimaluri zRvruli 

maCvenebeli mets-is dadgenisTvis iyo 0.65 (63.5% sensitiurobiT da 61.3% 

specifiurobiT) mamakacebSi da 0.62 (67.9% sensitiurobiT da 61.9% 

specifiurobiT) qalebSi.  

Kim et al. (370) Caatares retrospeqtuli kvleva 41.821 koreel 

zrdasrulebze, romlebic monawileobdnen rutinul samedicino 

SemowmebaSi (skriningSi). maT aRmoaCines, rom apoB/apoA-I Tanafardobis 

optimaluri zRvruli maCvenebeli mets-is dadgenisTvis iyo 0.64 (74.1% 

sensitiurobiT da 67.4% specifiurobiT) qalebSi da 0.72 (64.3% 

sensitiurobiT da 59% specifiurobiT) mamakacebSi. apoB/apoA-I 

Tanafardobis mrudis qveda areebi (AUC) insr-iTvis iyo 0.58 mamakacebSi 
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da 0.62 qalebSi. am kvlevaSi apoB/apoA-I Tanafardobis AUC-ebi mets-isa 

da insr-Tvis mniSvnelovnad ufro maRali iyo qalebSi vidre 

mamakacebSi, rac miuTiTebs, rom apoB/apoA-I Tanafardobis 

prediqtiuli Rirebuleba mets-isa da insr-Tvis ufro maRali iyo 

qalebSi mamakacebTan SedarebiT. Cvens kvlevaSi es tendencia nanaxi 

iqna mxolod insr-is SemTxvevaSi (AUC-ebi: 0.89 qalebSi da 0.816 

mamakacebSi).  

Jing et al. (371) Seiswavles 8.120 subieqti CineTis janmrTelobis da 

nutriciis kvlevaSi 2009 wels. maT aRmoaCines, rom apoB/apoA-I 

Tanafardoba > 0.85 mamakacebSi da > 0.80 qalebSi iyo prediqtoruli 

markeri mets-is diagnostikisTvis. 

Cvenma kvlevam aCvena, rom apoB/apoA-I Tanafardobis mrudsqveda areebi 

(AUC) insr-Tvis mniSvnelovnad ufro maRali iyo, vidre igive 

monacemebi mets-Tvis, rac miuTiTebs, rom apoB/apoA-I Tanafardobis 

prediqtoruli Rirebuleba insr-is gansazRvrisTvis ufro maRali iyo, 

vidre mets-Tvis orive sqesis SemTxvevaSi (p < .0001).  

am monacemebis dasadastureblad saWiroa Semdgomi kvlevebi sxva 

eTnikur jgufebSic, rac mogvcems eTnikur gansxvavebebs apoB/apoA-I 

Tanafardobis zRvruli maCveneblis TvalsazrisiT mets-isa da insr-is 

diagnostikisTvis.  

am kvlevas aqvs ramodenime naklovaneba. gamoangariSebuli HOMA 

indeqsi kargad magram mainc arasrulyofilad korelirebs insulin-

sensitiurobis maCveneblebTan euglikemiuri klempis mixedviT,  

romelic iTvleba insulinsensitiurobis Sefasebis “oqros 

standartad”. agreTve, subieqtebis SerCeva moxda ara zogadi 

populaciiidan, aramed klinikis vizitorTa kontingentidan. 
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Tavi 5. daskvnebi 

 

1. kvlevam aCvena, rom apoB/apo-I Tanafardoba, metaboluri 

sindromis komponentebi, dsl, sq, asaki da sqesi asocirebuli 

arian insulinrezistentobasTan, da apoB/apo-I Tanafardoba maT 

Soris yvelaze Zlierad da amave dros damoukideblad sxva 

komponentebisgan. 

2. kvlevam aseve daadastura, rom apoB/apo-I Tanafardoba 

mniSvnelovan da damoukedebel kavSirSia metabolur 

sindromTan, mis komponentebsa da dsl-Tan orive sqesis jgufSi. 

3. kvlevam pirvelad saqarTveloSi saSualeba mogvca dagvedgina, 

rom qveynis populaciaSi apoB/apo-I Tanafardobis optimaluri 

zRvruli maCveneblebi mets-is dadgenisTvis aris 0.74 qalebSi 

da 0.82 mamakacebSi; insr-is dadgenisTvis igive maCveneblebi aris 

0.82 qalebSi da 0.98 mamakacebSi.  

 

 

 

      

 

 

 

 

 

 

 

 

 



109 
 

Tavi 6. rekomendaciebi     

apoB/apoA-I Tanafardobis damoukidebeli da Zlieri asociacia 

insulinrezistentobasTan da metabolur sindromTan TvalsaCinos 

xdis im faqts, rom es Tanafardoba unda iyos gamoyenebuli rogorc 

metaboluri sindromis validuri komponenti da 

insulinrezistentobis damatebiTi diagnostikuri kriteriumi. aseve, 

insr-l subieqtebSi riskis Sefasebisas da mkurnalobisas aqcenti 

ufro metad unda gakeTdes apoB/apoA-I Tanafardobaze, vidre dsl –ze.  

dResdReobiT saerTaSoriso gaidlainebSi upiratesoba eniWeba dabali 

simkvrivis lipoproteins da ara-maRali simkvrivis lipoproteins, 

Tumca apoB aseve naxsenebia rogorc dislipidemiis erTerTi SesaZlo, 

magram ara aucilebeli ganmsazRvreli (372-375).  

dislipidemiis gansazRvrisas ufro aqtiurad unda iyos gamoyenebuli 

apoB da apoA-I, rogorc ufro maRali riskis markeri, gansakuTrebiT 

dabali simkvrivis lipoproteinTan (rac xSirad mets-is dros 

normuli an dabalia), trigliceridebTan da maRali simkvrivis 

lipoproteinTan SedarebiT. axal gzamkvlevebSi ufro mkafiod unda 

iyos Camoyalibebluli apoB, apoA-I, da apoB/apoA-I Tanafardobis 

gamoyenebis SesaZlebloba, da am monacemebis klinikur praqtikaSi 

danergva. 

mniSvnelovania apoB/apoA-I Tanafardobis, rogorc damatebiTi 

metaboluri markeris, optimaluri zRvruli maCveneblis gamoyeneba 

metaboluri sindromis da insulinrezistenobis diagnostikaSi 

saqarTvelos mosaxleobaSi, rac xels Seuwyobs am paTologiebis 

metad racionalur gamovlenas da Sefasebas.  
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