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    disertaciaSi gamoyenebuli Semoklebebi: 
  
 gr --  gulis remodelireba 

 sgs -  sportsmenTaA gulis sindromi 

Mgcs – guliscemis sixSire 

 mp –   marcxena parkuWi 

 mpm ---  marcxena parkuWis masa 

 mph  --  marcxena parkuWis hipertrofia 

 mpmi –  marcxena parkuWis masis indeqsi 

 pSZ  --  parkuWTaSua Zgide 

 uk  --   ukana kedeli 

 mpedd -- marcxena parkuWis enddiastoluri diametri 

 mpesd -- marcxena parkuWis endsistoluri diametri 

 grv  --  gulis riTmis variabeloba 

 saw  --  sistoluri arteriuli wneva 

 daw --   diastoluri arteriuli wneva 

 psaw  -- pikuri sistoluri arteriuli wneva 

 pdaw --  pikuri diastoluri arteriuli wneva 

 QTd -         QT   intervalis dispersia 

 Ev   --       adreuli diastoluri avsebis siCqare 

 Av   --       gviani  diastoluri avsebis siCqare 

 DT  --        diastoluri avsebis Senelebis dro 

mSs --    maqsimaluri Sesrulebuli samuSao 

mgcs --  mosvenebis guliscemis sixSire 

pgcs --  pikuri guliscemis sixSire 

mgcs 85% miRweva – maqsimaluri asakobrivi guliscemis  

                     sixSiris 85% -is miRweva 

gcsr --   guliscemis sixSiris rezervi 

gcsrr -- guliscemis sixSiris realuri rezervi 

gcsgr -- guliscemis sixSiris gamoyenebuli rezervi 

gcs40 -100 -- guliscemis sixSiris mateba datvirTvis 40 da 100%-mde    

              intervalSi 

WL100   --   Sesrulebuli samuSao gcs-s mniSvnelobisaTvis 100 

sdRr   --    saSualo dReRamuri riTmi    
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sRr    --    saSualo Ramis riTmi    

ka     --     kompleqsuri ariTmia     

pes   --      parkuWovani eqstrasistola 

sves  --      supraventrikuluri eqstrasistola 

pt   --       parkuWovani taqikardia      

svt  --       supraventrikuluri taqikardia 

ma   --        mocimcime ariTmia 

LBBB --              hisis konis marcxena fexis bloki 

RBBB --              hisis konis marjvena fexis bloki 

raa sistema --  renin-angiotenzin – aldosteronis sistema  

smi  --        sxeulis masis indeqsi 

fa --          fizikuri aqtivoba 

agf --        angiotenzingardamqmneli fermenti  

MMP -                matriqs metalo proteinaza 

TNF -                 simsivnis nekrozis faqtori 

atr --        angiotenzinis receptori 

il  --        interleikini 
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             S e s a v a l i 

 

Aaqtualoba. gulis sxvadasxva genezis remodelirebis Seswavla 

Tanamedrove kardiologiuri samecniero kvlevis erT-erTi ZiriTadi 

mimarTulebaa. gulis adaptacia nebismier  stresTan realizdeba 

remodelirebis gziT, rac ganapirobebs gulis remodelirebis kvlevis 

gansakuTrebul aqtualobas. sadReisod, gulis remodelireba 

ganisazRvreba, rogorc morfologiuri da funqciuri clilebebis 

erToblioba, romelic viTardeba gulis  sxvadassxva mizeziT 

gamowveuli gadaZabvis an dazianebis pasuxad. gulis remodelirebas 

safuZvlad udevs genomis eqspresiis clilebiT ganpirobebuli 

molekuluri, ujreduli da intersticiuli Zvrebi, rac klinikurad 

manifestirdeba gulis zomebis,Fformisa da funqciis SecvliT. gulis 

remodelirebis mizezi SeiZleba gaxdes sxvadasxva, rogorc 

paTologiuri,  aseve fiziologiuri mdgomareoba. gamomwvevi mizezi 

ganapirobebs remodelirebis Taviseburebebs. Gmarcxena parkuWis 

remodelirebis gamovlinebaa  sxvadasxva mizeziT ganpirobebuli 

marcxena parkuWis hipertrofia. M  farTomasStabiani populaciuri 

kvlevebis mixedviT marcxena parkuWis hipertrofia warmoadgens yvela 

ZiriTadi kardiovaskuluri incidentis, maT Soris gulis ukmarisobisa 

da uecari sikvdilis  ganviTarebis damoukidebel risk-faqtors [2]. 

Ffremingemis kvlevam aCvena, rom eqokardiografiuli meTodiT 

gansazRvruli  marcxena parkuWis masis mateba korelirebs, rogorc gul-

sisxlZarRvTa daavadebebis ganviTarebisa da kardiovaskuluri 

letalobis (relatiuri riski 1,73 mamakcebSi da 2,12qalebSi), aseve 

saerTo sikvdilobis (relatiuri riski 1,49 mamakacebSi da 2,01 qalebSi) 

riskis maCveneblebTan [2]. riskis maCveneblebi koregirebuli iyo 

tradiciuli kardiovaskuluri risk-faqtorebisTvis. fremingemis kvlevis 

SedegebiT normotenziul janmrTelebSi hipertenziis ganviTarebis riski 

korelirebs miokardiumis masisa da kedlis sisqeebis maCveneblebTan. 

marcxena parkuWis masis indeqsis 1-SD-iT mateba dakavSirebuli iyo 

SedarebiTi riskis 1,20 zrdasTan, xolo marcxena parkuWis kedlis sisqis 
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1-SD-iT asocirebuli iyo relatiur riskTan 1,16 [9]Mmiuxedavad amisa, 

tradiciuli Sexedulebis Tanaxmad arsebobs marcxena parkuWis 

hipertrofiis ramdenime forma, romelic SeiZleba CaiTvalos 

fiziologiurad: sxeulis masis matebiT ganpirobebuli marcxena parkuWis 

hipertrofia, zrdisa da momwifebis periodis hipertrofia, orsulTa 

hipertrofia da agreTve marcxena parkuWis sportuli hipertrofia anu 

sportsmenTa gulis sindromi.GgansxvavebiT paTologiuri 

hipertrofiisagan, fiziologiuri hipertrofia ganixileba, rogorc 

gulis remodelirebis Seqcevadi  keTilTvisebiani varianti, romelic ar 

aris dakavSirebuli kardiovaskuluri riskis matebasTan. am 

TvalsazrisiT  ramdenadme bundovania maRalintensiuri fizikuri 

datvirTvebiT inducirebuli mp-is hipertrofiis xasiaTi. fizikuri 

datvirTviT ganpirobebuli sportsmenTa gulis sindromi moicavs, 

miokardiumis cvlilebaTa erTobliobas, romelic viTardeba 

sportsmenebSi intensiuri sawvrTneli varjiSebis Sedegad. Ffaqtobrivad, 

es aris marcxena parkuWis remodelirebis varianti, romelic emsaxureba 

gulis adaptacias maRalintensiuri fizikuri aqtivobis reJimTan da 

uzrunvelyofs gulisadmi wayenebuli gazrdili moTxovnilebebis 

dakmayofilebas, xolo intensiuri varjiSis Sewyvetis Semdeg ganicdis 

regress. Mmas Semdeg, rac gasuli saukunis dasawyisSi Henshen-is mier 

aRwerili iyo, gulis gadidebis SemTxvevebi moTxilamureebSi [147], ar 

wydeba debatebi sportsmenTa marcxena parkuWis hipertrofiasTan 

dakavSirebiT. dRemde Ria rCeba sakiTxi : aris Tu ara sportsmenTa 

marcxena parkuWis hipertrofia wminda fiziologiuri adaptacia 

yovelgvari paTologiuri gamovlinebis gareSe da unda CaiTvalos Tu 

ara hipertrofiis aRniSnuli varianti momatebuli kardiovaskuluri 

riskis faqtorad. sportsmenTa gulis sindromis klinikuri 

gamovlinebebi farTod aris Seswavlili, rac ar SeiZleba iTqvas 

sportsmenTa mp-is hipertrofiis prognozul mniSvnelobasTan 

dakavSirebiT. 

 intensiuri fizikuri trenirebisadmi gulsisxlZarRvTa sistemis 

adaptaciis fiziologiuri safuZvlebisa da marcxena parkuWis sportuli 

remodelirebis prognozuli mniSvnelobis kvlevis aqtualoba 

mnivSvnelovnad ganpirobebulia  sportisadmi mzardi interesiT da Sesa- 
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bamisad sportSi CarTul adamianTa raodenobis progresirebadi matebiT. 

mag.: aSS-Si yovelwliur samedicino Semowmebas gadis 8- 10 milioni 

sportsmeni [115]. Mmiuxedavad imisa, rom maRali fizikuri aqtivoba 

gulsisxlZarRvTa daavadebebis prevenciis RonisZiebaTa Soris erTerTi 

ZiriTadia, garkveulad gansxvavebulia eqstremalurad maRali 

intensivobis reJimSi trenirebis  kardiovaskuluri efeqtebi, romelTa 

Sedegebis manifestacias warmoadgens sportsmenTa gulis sindromi.. 

Ggulis sportuli remodelirebis klinikur gamovlinebaTa 

interpretacia da prognozis Sefaseba praqtikuli kardiologiis 

mniSvnelovan gadauWrel problemad rCeba. erTi mxriv,  seriozul 

sirTuleebs qmnis sportsmenTa gulis sindromisaTvis damaxasiaTebeli 

miokardiumis hipertrofiisa da masTan asocirebuli kardiuli 

simptomebis diferencireba paTologiuri mdgomareobebisagan [149,150,151,152 

]; meore mxriv, arsebobs principulad winaaRmdegobrivi Sexedulebebi 

gulis fizikuri datvirTviT inducirebuli hipertrofiis bunebasTan 

dakavSirebiT. gaurkvevelia, ramdenad gansxvavebulia intensiuri 

fizikuri datvirTviT inducirebuli da paTologiuri stimulebiT 

ganpirobebuli hipertrofiebis prognozuli mniSvneloba. naklebad aris 

cnobili gulis sportuli hipertrofiuli remodelirebis Soreuli 

Sedegebi, rac aixsneba veteran sportsmenTa kvlevebis simciriT [138]. 

zogadad,Mmarcxena parkuWis hipertrofia mniSvnelovnad zrdis  

arafataluri da fataluri kardiovaskuluri garTulebis, maT Soris 

uecari sikvdilis risks [7]. miuxedavad imisa, rom momqmed sportsmenebSi 

uecari sikvdili iSviaTia, aRmoCnda, rom axalgazrda sportsmenebSi 

uecari sikvdilis riski 2,8-jer aRemateba saerTo populaciur 

maCveneblebs [119]. rig kvlevebSi nanaxi iyo  QT intervalis dispersiis 

momateba sportsmenebSi marcxena parkuWis hipertrofiiT [155,156,157,158], 

rac  fataluri ariTmiebis ganviTarebis maRali riskis markerad aris 

miCneuli.  NCveni wina kvlevebis monacemebiT sportsmenebSi marcxena 

parkuWis hipertrofiiT vlindeba QT intervalis dispersiis zrda 

datvirTvis dros  (qiSmarea T, faRava z,) [159]. sayuradReboa, rom 

rogorc Umravalricxovani eqsperimentuli da klinikuri kvlevebi 

miuTiTebeben,  gulis avtonomiuri nervuli kontrolis darRveva  

erTerTi ZiriTadia uecari sikvdilis determinantTa Soris [160]. 
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sadReisod arsebuli warmodgenebiT kardiovaskuluri sistemis 

avtonomiuri kontrolis darRvevis Sedegia, agreTve qronotropuli 

arakompetenturoba [161]. Tumca, ar arsebobs sakmarisi mtkicebulebiTi 

baza, aRniSnuli mosazrebis sademonstraciod, ramdenadac 

urTierTkavSiri gulis avtonomiuri kontrolis ZiriTad markerebsa 

(gulis riTmis variabeloba, barorefleqsuri mgrZnobelobis daqveiTeba) 

da datvirTvaze qronotropuli pasuxs Soris ar aris Seswavlili. aseve, 

naklebadaa cnobili sportsmenebSi yvelaze xSiri kardiuli 

gamovlinebis -  riTmis darRvevebsa da gulis avtonomiur regulacias 

Soris kavSiris xasiaTi [162]. sportsmenebSi grZelvadiani prospeqtuli 

kvlevebis simcire ar iZleva marcxena parkuWis sportuli hipertrofiis 

Soreuli prognozis Sefasebis SesaZleblobas. Aarsebul calkeul 

mciremasStabian kvlevebSi naCvenebi iyo mp-is sportuli remodelirebis 

arasruli regresi da diastoluri disfunqciis niSnebi veteran 

sportsmenTa nawilSi [69]. Aavtorebi miuTiTeben, agreTve, gulis riTmisa 

da gamtareblobis mniSvnelovani darRvevbisa da QT intervalis 

dispersiis zrdis Sesaxeb veteran sportsmenebSi [306]. sayuradReboa 

bolodroindeli kvlevebi, romelTa monacemebiT veteran sportsmenebSi 

aRmoCenili iyo miokardiumis fibrozis bioqimiuri markerebis mateba, 

[165]  ,rac damaxasiaTebelia paTologiuri hipertrofiebisaTvis.  

Yyovelive zemoaRniSnulidan gamomdinare, gansakuTrebul mniSvnelobas 

iZens Semdgomi kvlevebis warmarTva marcxena parkuWis intensiuri 

fizikuri datvirTviT inducirebuli hipertrofiis fiziologiuri 

determinantebis, Soreuli Sedegebisa da prognozuli rolis Seswavlis 

mizniT. 
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     warmodgenili kvlevis  mizani : 

 

 saSualo asakis asimptomur veteran sportsmenebSi marcxena parkuWis 

struqturul-funqciuri mdgomareobisa da gulis avtonomiuri 

regulaciis maxasiaTeblebis Seswavla fizikuri datvirTviT 

inducirebuli kardiovaskuluri remodelirebis  Taviseburebebis 

Sesafaseblad.  

  

     Kkvlevis amocanebi: 

 

1. marcxena parkuWis zomebisa da masis Sefaseba veteran 

sportsmenebSi, Sesabamisi asakis naklebaqtiur janmrTel pirebSi 

da pacientebSi arteriuli hipertenziiT. 

2 marcxena parkuWis sistolur-diastoluri funqciis Sefaseba 

veteran  sportsmenebSi, Sesabamisi  asakis naklebaqtiur janmrTel 

pirebSi  da pacientebSi arteriuli  hipertenziiT. 

2. fizikuri funqciurunarianobisa da datvirTvaze qronotropuli  

   pasuxis Sefaseba  veteran  sportsmenebSi, Sesabamisi  asakis  

   naklebaqtiur janmrTel pirebSi  da pacientebSi arteriuli   

   hipertenziiT.  

3.  QT intervalis dispersiis cvlilebis dinamikis  

   Seswavla datvirTvis dros veteran  sportsmenebSi, Sesabamisi       

   asakis naklebaqtiur janmrTel pirebSi  da pacientebSi arteriuli   

   hipertenziiT.  

4. sistoluri da diastoluri arteriuli wnevis dinamikis Seswavla 

datvirTvis testis ganmavlobaSi veteran  sportsmenebSi, Sesabamisi       

   asakis naklebaqtiur janmrTel pirebSi  da pacientebSi arteriuli   

   hipertenziiT.  

5. gulis riTmis variabelobis Seswavla veteran  sportsmenebSi,  

   Sesabamisi asakis naklebaqtiur janmrTel pirebSi  da pacientebSi  

   arteriuli  hipertenziiT.  

6. gulis riTmisa da gamtareblobis darRvevebis Sefaseba eteran  

      sportsmenebSi Sesabamisi asakis naklebaqtiur janmrTel pirebSi   

      da pacientebSi arteriuli  hipertenziiT.  
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7. marcxena parkuWis struqturisa da sistolur-diastoluri 

funqciis maxasiaTeblebsa, gulis riTmis variabelobasa, 

datvirTvaze qronotropul pasuxsa, datvirTvis ganmavlobaSi  QT 

intervalis dispersiis dinamikasa, fizikur funqciurunarianobasa 

gulis riTmisa da gamtareblobis darRvevebs Soris korelaciebis 

Sefaseba sakvlev jgufebSi. 
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            naSromis samecniero siaxle 

 

• pirvelad, veteran sportsmenebSi, iseve rogorc janmrTelebsa da 

pacientebSi arteriuli  hipertenziiT, Sefasebuli iyo gulis 

riTmis variabelobasa da  datvirTvaze qronotropuli pasuxis 

maCveneblebs Soris urTierTkavSiri. Ggulis riTmis variabeloba da 

qronotropuli pasuxi datvirTvaze momatebuli iyo veteran 

sportsmenebSi rogorc  mp-is hipertrofiis gareSe, aseve 

individebSi mp-is hipertrofiiT da diastoluri disfunqciiT, 

xolo pacientebSi arteriuli hipertenziiT Ggulis riTmis 

variabeloba da qronotropuli pasuxi datvirTvaze daqveiTebuli 

iyo SemTxvevaTa umravlesobaSi,  damoukideblad parkuWis 

struqturisa da diastoluri funqciisa. gulis riTmis 

variabelobasa da  datvirTvaze qronotropuli pasuxis 

maCveneblebs Soris korelacia sakvlev jgufebSi, miuxedavad 

marcxena parkuWis struqturuli maCveneblebisa da diastoluri 

funqciis mdgomareobisa,  miuTiTebs , rom datvirTvaze 

qronotropul pasuxsa da gulis riTmis variabelobas erTiani 

fiziologiuri safuZveli gaaCnia, kerZod, gulis avtonomiuri 

regulacia. zemoaRniSnuli SesaZlebelia ganvixiloT, rogorc  

kidev erTi  mniSvnelovani argumenti mosazrebisaTvis , rom 

datvirTvaze qronotropuli pasuxis formirebaSi gadamwyvet rols 

asrulebs gulis avtonomiuri saregulacio sistemis funqciuri 

mdgomareoba da Sesabamisad, datvirTvaze qronotropuli pasuxis 

mixedviT SesaZlebelia vimsjeloT gulis avtonomiuri regulaciis 

Sesaxeb. 

         kvlevam aCvena, rom :  

• marcxena parkuWis hipertrofia asimptomur saSualo asakis veteran 

sportsmenebSi avlens  paTologiuri hipertrofiisaTvis 

damaxasiaTebel niSan-Tvisebebs. Mmsgavsad arteriuli hipertenziiT 

gamowveuli hipertrofiisa, marcxena parkuWis, savaraudod, gulis 

sportuli remodelirebis arasruli regresiT ganpirobebuli 

rezidualuri hipertrofia veteran sportsmenebSi xasiaTdeba 

diastoluri disfunqciis niSnebiT, rasac Tan axlavs datvirTvaze 
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QT intervalis dispersiis mateba da gulis riTmis mniSvnelovani 

darRvevebi.   

• Nveteran sportsmenebSi, gansxvavebiT pacientebisagan arteriuli 

hipertenziiT, marcxena parkuWis hipertrofia ar aris asocirebuli 

gulis riTmis variabelobisa da datvirTvaze qronotropuli 

pasuxis daqveiTebul maCveneblebTan.  

 

     

               naSromis praqtikuli mniSvneloba 

 

• naSromis Sedegebma aCvena, rom gulis avtonomiuri regulaciis 

Sefaseba SesaZlebelia datvirTvis testis qronotropuli pasuxis 

parametrebis safuZvelze, rac kidev erTxel miuTiTebs asimptomur 

pirebSi datvirTvaze qronotropuli pasuxis maRal  prognozul 

Rirebulebaze uecari sikvdilis riskis Sefasebis TvalsazrisiT. 

zemoaRniSnuli garemoeba safuZvels iZleva rekomendaciisaTvis, 

rom asimptomur pirebSi, maT Soris veteran sportsmenebSi 

racionaluria naklebadZviradRirebuli datvirTvis testis 

araeleqtrokardio-grafiuli parametrebis gamoyeneba kardiuli 

riskis Sefasebis mizniT.   

• naSromis farglebSi mowodebulia qronotropuli pasuxis 

maCveneblebis optimaluri kompleqsi da Sefasebis kriteriumebi. 

• kvlevam aCvena, rom veteran sportsmenebSi datvirTvaze 

qronotropuli pasuxisa da gulis riTmis variabelobis monacemebis 

gaTvaliswineba safuZvels iZleva  marcxena parkuWis hipertrofiis 

genezis diferencirebisaTvis.     

 

 

 

L                
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L               Tavi I 

       literaturis mimoxilva 

 

1.1.Mmarcxena parkuWis hipertrofiuli remodelireba ( genezi, 

morfologiuri substrati, prognozuli mniSvneloba; 

ganviTarebis meqanizmebi da sasignalo gzebi paTologiuri da 

fiziologiuri hipertrofiebis dros) 

 

marcxena parkuWis hipertrofia warmoadgens polietiologiur 

mdgomareobas [7,8,10,12], romlis ganviTarebis mizezTa Soris uxSiresia  

gulis sxdasxva genezis remodelireba. marcxena parkuWis remodelireba, 

TavisTavad, gulisxmobs struqturul-funqciuri cvlilebebis 

erTobliobas, romelic viTardeba rigi paTologiuri Tu fiziologiuri 

mdgomareobebis pasuxad [16,18]. Hhipertrofiuli remodelirebis 

struqturuli safuZvelia mp-is masis, kedlis sisqis, zomebis mateba da 

formis cvlileba. .gamomwvevi mizezi ganapirobebs miokardiumis 

remodelirebis Taviseburebebs.Ggulis remodelirebiT ganpirobebuli 

marcxena parkuWis hipertrofiis ganviTarebis mizezebi SesaZlebelia 

gaerTiandes or ZiriTad kategoriaSi, rogorocaa: gulis hemodinamiuri 

gadaZabva da gulis dazianeba.  

    gulis hemodinamiuri gadaZabva Tavis mxriv diferencirdeba rogorc 

wneviT gadaZabva da moculobiT gadaZabva. xSir SemTxvevaSi vlindeba 

mizezebis kombinireba.[7,12,3,10]. wneviT gadaZabviT gamowveuli 

remodelirebis Sedegia marcxena parkuWis koncentruli hipertrofia 

sistemuri hipertenziis [8,19,20,25] , aortis sarqvlovani stenozis da 

aortis koarqtaciis dros. moculobiTi gadaZabviT ganpirobebuli 

remodelirebis magaliTia marcxena parkuWis eqscentruli hipertrofia 

aortuli regurgitaciis, mitraluri regurgitaciis da aseve 

parkuWTaSua defeqtis arsebobis dros [29]  . hemodinamiuri gadaZabva 

aris agreTve,  mp-is hipertrofiis  fiziologiuri variantis, fizikuri 

datvirTviT inducirebuli hipertrofiis  ganviTarebis safuZveli [55]. G        

    gulis dazianebiT gamowveuli remodelirebis uxSiresi gamovlinebaa 

iSemiuri kardiopaTiiT ( umravles SemTxvevaSi miokardiumis infarqtis 
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Semdgomi) gamowveuli marcxena parkuWis hipertrofia. kardiomiocitebis 

morfologiuri cvlilebebi wneviTa da moculobiT gadaZabviT mimdinare 

mdgomareobebis dros mniSvnelovnad gansxvdeba.  wneviT gadaZabvis 

SemTxvevaSi gulis kumSvadi cilebi grovdeba erTmaneTis paralelurad, 

rac ganapirobebs miocitebis sisqis matebas da Sesabamisad koncentrul 

hipertrofias. Lla-plasis kanonis mixedviT miokardiumis nebismier 

ubanze ganviTarebuli zewola (kedlis stresi) gamoisaxeba Semdegi 

formuliT: (wnevaXradiusi)/(2Xkedlis sisqe). Aamdenad wnevis matebisas 

kedlis stresis normalizeba xdeba kedlis sisqis matebiT. ramdenadac, 

kedlis stresi aris sistoluri gadasrolis ZiriTadi determinanti, 

kedlis  stresis normalizeba xels uwyobs gandevnis fraqciis normis 

farglebSi SenarCunebas [1]. .moculobiT gadaZabvis dros kumSvadi 

cilebi grovdeba erTmaneTis mimdevrobiT, rac iwvevs kardiomiocitebis  

umetesad sigrZeSi matebas da Sesabamisad eqscentrul hipertrofias.  

   marcxena parkuWis hipertrofia aris yvela ZiriTadi kardiovaskuluri 

incidentis ganviTarebis damoukidebeli risk-faqtori. 

rogorcFfremingemis kvlevam aCvena, marcxena parkuWis hipertrofia 

asocirebulia kardiovaskuluri letalobis SedarebiTi riskis ( 

koregirebuli tradiciuli kardiovaskuluri risk-faqtorebisTvis) 

daaxloebiT orjer matebasTan, agreTve ariTmiebis da gulis ukmarisobis 

ganviTarebis maRal albaTobasTan [1,2,13 ],. Mmiuxedavad amisa, tradiciuli 

Sexedulebis Tanaxmad arsebobs marcxena parkuWis hipertrofiis 

ramdenime forma, romelic SeiZleba CaiTvalos fiziologiurad, maT 

Soris  marcxena parkuWis sportuli hipertrofia anu e.w.”sportsmenTa 

guli”.  fiziologiuri hipertrofia ganixileba, rogorc gulis 

remodelirebis  keTilTvisebiani varianti, romelic ar aris 

dakavSirebuli kardiovaskuluri riskis matebasTan. fiziologiuri 

hipertrofiis dros gulis rogorc sistoluri, aseve diastoluri 

funqcia SenarCunebulia.[14,55,61,62,64,73, 86,92].        

 sportsmenTa marcxena parkuWis hipertrofiasTan dakavSirebiT azri 

iyofa ori ZiriTadi mimarTulebiT [56, 138, 145]: pirveli, da trdiciulad 

ufro popularuli koncefciis Tanaxmad marcxena parkuWis hipertrofia 

sportsmenebSi aris fiziologiuri adaptacia da ganicdis regress 

intensiuri sportuli aqtivobis Sewyvetis Semdeg[56, 138, 145]. mkvlevarTa 
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meore nawili iziarebs mosazrebas, rom marcxena parkuWis sportuli 

hipertrofiis ukuganviTareba rig SemTxvevebSi arasrulia, rac 

mogvianebiT SeiZleba gaxdes marcxena parkuWis rogorc, diastoluri, 

aseve sistoluri maCveneblebis gauaresebis mizezi [ 69,134,136,137,139.] (anu 

gamovlindes sxva arafiziologiuri hipertrofiebisaTvis 

damaxasiaTebeli niSanTvisebebi). 

  zrdis sxvadasxvagvari stimulis zemoqmedebis sapasuxod  miokardiumSi 

viTardeba gansxvavebuli morfologiuri cvlilebebi [6], maT Soris 

ujredul doneze. cnobilia rom, gulis qsovili ZiriTadad Sedgeba 

maRaldiferencirebuli ujredebisagan, romelTac ar gaaCniaT 

regeneraciis unari. Sesabamisad, Ggulis hipertrofiis mTavari 

paTogenezuri mesaqanizmia  gulis Zalis warmoqmneli erTeulebis-

sarkomerebisa da Sesabamisad kardiomiocitebis zrda da naklebad 

hiperplazia [178,179]. Tumca, bolodroindeli kvlevebiT gulSi nanaxi iqna 

Rerovanis msgavsi regenirebadi ujredebis subpopulaciebi, romlebic 

zrdis stimulebis zemoqmedebis Sedegad mravldebian da 

diferencirdebian terminalur kardiomiocitebamde. Aarsebobs mosazreba, 

rom gulis nakleb diferencirebuli ujredebis regeneracia yvelaze 

intensiuria mwvave stresis dros da naklebad vlindeba  qronikul 

situaciebSi [27,178, 179] hipertrofias Tan axlavs apoptozis aqtivacia 

[30,32,33]. miuxedavad imisa, rom kardiomiocitebi asruleben gadamwyvet 

rols remodelirebis paTogenezSi, gulis fibroblastebi, koronaruli 

sisxlZarRvebi da eqstracelularuli matriqsi aseve aranakleb 

mniSvnelovan monawileobas iReben aRniSnul procesSi[6]. Ffiziologiuri 

stimulebisagan gansxvavebiT, paTologiuri hipertrofiis trigerebi 

kardiomiocitebis zrdasTan erTad ganapirobeben gulis fibroblastebis  

proliferacias.  fibroblastebis stimulacia iwvevs kolagenis sinTezis 

gaZlierebas da fibrozis ganviTarebas [4,34]. kolagenis Warbi dagrovebiT 

ganpirobebuli fibrozi xels uwyobs miokardiumis sixistis zrdasa da 

diastoluri disfunqciis ganviTarebas, amave dros warmoadgens 

ariTmogenezis erT-erT mniSvnelovan paTogenezur meqanizms [40]. iTvleba, 

rom  fiziologiuri  hipertrofiis dros morfologiuri substrati 

gansxvavebulia, rac gamoixateba kardiomiocitebis izolirebuli zrdiT 

[41].  
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gulis hipertrofiis fiziologiuri da paTologiuri variantebi 

erTmaneTisagan gansxvavdeba aramarto  klinikur – morfologiuri 

gamovlinebiT, aramed, agreTve hipertrofiis ganviTarebis sasignalo 

meqanizmebisa [50] da genebis eqspresiis TaviseburebebiT [22, 44, 51,13]. 

miokardiumis zrdis sxvadasxva hemodinamiuri, meqanikuri Tu 

neiorohormonuli stimuli ganapirobebs sasignalo meqanizmebis rTuli 

kaskadis aqtivacias, rac TavisTavad aisaxeba samizne ujredebSi genebis 

eqspresiis cvlilebiT da Sesabamisad miokardiumis hipertrofiis 

inicirebiT. aRniSnuli rTuli biologiuri procesis meqanizmebi  

bolomde naTeli ar aris. cnobilia, rom zrdis signalebi generirdeba 

zrdis faqtorebisa da citokinebis gamomuSavebis gziT. aRniSnuli 

mediatorebis zemoqmedebis Sedegad viTardeba regionuli lokaluri 

sapasuxo Zvrebi.aRniSnul sapasuxo reaqciaSi monawileoben peptidebi , 

romlebic astimulireben G- protein damokidebul receptorebs 

(endoTelini -1) [28,180, 181] , angiotenzin II-s, [15, 182, 183] interleikin-6 

damokidebul citokinebs ( kardiotropin-1 ) [17,173, 184, 185] da aseve 

zrdis faqtorebi, romlebic iwveven Tirozin kinazis receptorebis 

(insulinismagvari zrdis faqtori) aqtivacias [21,34,49,186,187] 

miokardiumisLlokaluri raa ( renin- angiotenzin –aldosteroni) sistema 

mniSvnelovan rols srulebs gulis remodelirebis procesSi (18). 

hipertrofiis ganviTarebas Tan sdevs raa sistemis bevri komponentis, maT 

Soris angiotenzinogenis, agf-is, angiotenzin II –is receptors tipi 1 

(atr 1) gaaqtiureba. Aangiotenzin –II ganapirobebs aramarto 

kardiomiocitebis hiperplazias , aseve gulis fibroblastebis 

proliferacias. angiotenzin –II fiziologiuri efeqtebis umravlesoba 

realizdeba atr 1 –is saSualebiT. atr 2- is funqcia  naklebad  aris 

Seswavlili. Bbolo kvlevebis monacemebis mixedviT atr 2  ainhibirebs 

miokardiumis zrdasa da remodelirebas, amave dros astimulirebs 

vazodilatacias (188). Aaldosteroni mniSvnelovan rols asrulebs 

miokardiumis fibrozis ganviTarebaSi.. intrakardiuli aldesteronis 

produqciis mateba xorcieldeba angiotenzin –II da atr 1 –is aqtivaciis 

gziT (189) miokardiumis remodelirebis ganmapirobebel faqtorTagan 

erTerTi mniSvnelovania endoTelini -1, romelic monawileobs kolagenis 

sinTezisa da kardiomiocitebis zrdis stimulaciaSi [17,28,190]. 
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norepinefrinis monawileoba remodelirebis procesSi moicavs  

miokardiumis hipertrofiis, kolagenis sinTezisa da apoptozis 

aqtivacias G-protein SejaWvuli a da B - adrenerguli receptorebis 

stimulaciis gziT [26,36, 191]. citokinebi, rogoricaa simsivnur-nekrozuli 

faqtori ( tumor necrosis facor) TNF-a da interleikini – 6 (IL 6) aseve  

mniSvnelovan rols asrulebs gulis remodelirebaSi (192). TNF-a 

biologiuri efeqtebi  xorcieldeba   receptorebis ori gansxvavebuli 

tipis ( TNF-a receptori tipi 1 -TNFR1    da TNF-a receptori tipi 2 -

TNFR2) monawileobiT. Eeqsperimentuli kvlevebi miuTiTeben, rom TNF-a-s 

mateba ganapirobebs marcxena parkuWis remodelirebasa da disfunqciis 

progresirebas (191). Mmiokardiuli TNF-a-s mateba asocirebulia gulis 

kunTSi kolagenis qselis mniSvnelovan rRvevasTan (4,34,40,192). ramdenadac 

TNFR1 –is aqtivacia iwvevs matriqsmetaloproteinazebis (MMP) 

produqciis zrdas, SesaZlebelia vifiqroT, rom gulis remodelirebaze 

TNF-a-s zemoqmedebis erT-erTi meqanizmia miokardiuli MMP-is Warbi 

gamomuSaveba da eqtraceluluri matriqsis komponenetebis degradacia. 

Gurantz –isa da  Tanaavtorebis mier naCvenebi iyo, rom  TNF-a-is Seyvana 

organizmSi ganapirobebs gulis fibroblastebis angiotenzin II –is 

receptori tipi 1-is gaaqtiurebas [172.174, 194].  G 

    gulis remodelirebis paTogenezSi aseve CarTulia interleikini – 6. 

fiqroben, rom  interleikini – 6 monawileobas iRebs kompensatoruli 

hipertrofiisa da fibrozis procesebSi. 

  Ggulis remodelirebaSi monawileobas iReben , agreTve zrdis 

matrnasformirebeli faqtori- B ( TGF –B), fibroblastebis zrdis 

faqtori  da Trombocituli zrdis faqtori. Aangiotenzin II 

astimulirebs TGF –B-is gamomuSavebas. Aangiotenzin II-iT inducirebuli 

 TGF –B-is produqcia miokardiumis hipertrofiisa da fibrozis erTerTi 

wamyvani meqanizmia[37]. meqanikuri stresi ganapirobebs   kardiomiocitebSi 

angiotenzin II-isa da endoTelin -1-is hiperproduqciiT inducirebul   

TGF –B-is eqspresiis matebas (38).  

  naCvenebia, rom kateqolaminebiT an wneviT gadaZabviT inducirebuli 

hipertrofiis erTerTi mniSvnelovani regulatoria kalcineurini ( C++  

kalmodulin aqtivirebuli  protein fosfataza) [23,24,35,48,39].  
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  mitogen – aqtivirebadi proteinkinazuri gza (jaWvi) aris sakvanZo  

mediatoruli rgoli kardiomiocitebis hipertrofiisa da apoptozis 

ganviTarebaSi [38]   

 Aapoptozis signal- maregulirebeli kinaza 1 (ASK 1) aris mitogen-

aqtivirebadi proteinkinaza, romelic  aregulirebs ujredTa programul 

sikvdils [31,178]. gulSi ASK 1 aqtivirdeba gulis remodelirebis 

ganmapirobebeli sxvadasxva stresuli faqtorebis, maT Soris wneviT 

gadaZabvisa da neiorohormonuli zemoqmedebis Sedegad [175,176,77]  

 hipertrofiis  sasignalo sistemebisa da ganviTarebis meqanizmebis 

monawileoba hipertrofiis paTologiuri da fiziologiuri variantebis 

formirebaSi  sadReisod aqtiuri Seswavlis sagania. Drigi kvlevebis 

monacemebiT sxvadasxva stimulis mier zogierTi sasignalo jaWvis 

upiratesi aqtivacia ganapirobebs hipertrofiis ama Tu im formis 

Camoyalibebas [42]. Aaqve unda aRiniSnos, rom am sasignalo gzebs gaaCniaT 

gadakveTis wertilebi.   

saintereso Sedegebi iyo miRebuli miokardiumis zrdaze Akt/PKB 

sasignalo sistemis zemoqmedebis Seswavlisas. serin /treonin 

proteikinaza Akt, romelic fosfatidilinozitol -3 kinazis (PKB) 

monawileobiT aqtivirdeba sxvadasxva eqstraceluluri stimulebiT, 

aregulirebs ujredis mraval funqcias, maT Soris zrdasa da 

metabolizms. kardiomiocitebSi Akt   aqtivatoria IGF (insulinismagvari 

zrdis faqtori)[41]  da insulini. IGF-is produqciis mateba nanaxi iyo Neri 

Serneri  da Tanaavtorebis mier fiziologiuri hipertrofiis dros 

sportsmenebSi [43].  Delaughter at al. eqsperimentulma kvlevebma aCvena, rom 

transgenur TagvebSi garkveul pirobebSi IGF ganapirobebda paTologiur 

hipertrofias [45]. Shiojima et all( 2005)  monacemebiT Akt xanmokle aqtivacia 

ganapirobebs fiziologiur hipertrofias, xolo xangrZlivi aqtivacia 

paTologiur hipertrofias [46]. Ggulis hipertrofiis fiziologiuri 

buneba Akt xanmokle aqtivaciis dros vlindeboda: 1. SenarCunebuli 

kontraqtiluri funqciiT, 2. intersticiuli fibrozisa da 3. fetaluri 

kardiuli genebis gamomuSavebis ar arsebobiT da 4. hipertrofiis sruli 

SeqcevadobiT. amasTanave Akt xangrZlivi aqtivaciiT ganpirobebuli 

gulis  paTologiuri hipertrofia xasiaTdeboda intersticiuli 

fibroziT, fetaluri genebis gamomuSavebiT, mp-is dialataciiT da 
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kontraqtilobis daqveiTebiT.  Ees monacemebi miuTiTeben, rom Tumca 

fiziologiuri da paTologiuri hiprtrofiebis morfologiuri da 

molekuluri substrati gansxvavebulia [ 47] (Schiekofer et al.2006) gulis 

hipertrofiis es ori forma SesaZloa ganviTardes erTi da igive 

sasignalo sistemis aqtivaciis gavleniT [50].  

Aamgvarad, arsebuli monacemebi miuTiTeben, rom miokardiumis zrdis 

gansxvavebuli stimulebi ganapirobeben sxdasxva sasignalo jaWvis 

seleqtiur aqtivacias, rac TavisTavad ganapirobebs morfo-tsruqturul 

gansxvavebebs sxvadsaxva genezis hipertrofiebs Soris. amave dros, erTi 

da igive sasignalo meqanizmi gansxvavebuli stimulirebis pirobebSi 

SesaZlebelia monawileobdes rogorc fiziologiuri, aseve paTologiuri 

hipertrofiis genezSi. 
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1.2.marcxena parkuWis fizikuri datviTviT inducirebuli 

hipertrofia : gulis struqtura, sistoluri da diastoluri 

funqcia, gansxvavebebi sportis saxeobebs Soris  

 

1.2.1. gulis struqtura 

 intensiuri varjiSiT ganpirobebuliGgulis struqturuli cvlilebebi 

gansakuTrebiT aqtiurad Seiswavleba bolo 30 welia eqokardiografiuli 

meTodiT, ukanasknel wlebSi ki gulis gamosaxulebiTi kvlevis sxva 

novaciuri meTodebiT, maT Soris  birTvul magnitur rezonansuli 

meTodiT. xangrZlivi, regularuli da intensiuri fizikuri datvirTva, 

rogorc aRvniSneT, iwvevs miokardiumis masis, gulis Rruebisa da kedlis 

siqeebis sxvadasxva xarisxiT gamoxatul matebas 

[78,77,62,64,54,55,53,56,65,71,73,76,86]   

intensiuri sportuli datvirTvebiT ganpirobebuli kardio-vaskuluri 

cvlilebebi mniSvnelovnad gansxvavdeba individan individamde. Ggulis 

met-naklebad gamoxatuli hipertrofia vlindeba sportsmenTa mxolod 

nawilSi. sxvadasxva monacemebiT sportsmenTa saSualod 15 - 50% Si 

viTardeba gulis remodelirebis gamoxatuli niSnebi: parkuWTa Rrus 

diametrisa da moculobis, marcxena winaguli diametris, marcxena 

parkuWis kedlis saSualo sisqis, parkuWTaSua Zgidis sisqis, marcxena 

parkuWis masis mateba. [ 69,54,53] 

Ggulis remodelirebis xarisxi da Taviseburebebi ganpirobeulia 

individis sxeulis masis, wvrTnis intensivobisa da xangrZlivobis 

maCveneblebze, sportis saxeobaze da savaraudod genetikur 

determinantebze. Ggenetikuri Taviseburebebis gavlenaze intensiuri 

datvirTvebisadmi gulis sapasuxo adaptaciis xasiaTze miuTiTebs 

dadasturebuli faqti, rom Tanabari wonis sportsmenebSi, Tanabar 

pirobebSi wvrTnisas ganviTarebuli cvlilebebi meryeobs farTo 

diapazonSi (gulis gamoxatuli hipertrofiidan praqtikulad umniSvnelo 

cvlilebebamde). Bbolo wlebis kvlevebis monacemebi miuTiTeben 

sportsmenebSi guli remodelirebis maCveblebsa da agf-is (I/D), aseve 

angiotenzinogenisa (AGM T/M) da angiotenzin II –is receptorebis genur 

polimorfizms Soris kavSirze [83,88]  
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M aRiniSneba gulis zomebis mniSvnelovani gansxvaveba trenirebuli 

sportsmenebis populaciasa da Sesabamisi asakisa da sqesis sakontrolo 

jgufs Soris. Maron BJ mixedviT sportsmenebSi mp-is saboloo 

diastoluri zoma 10%-iT, kedlis sisqe 15-20%-iT da marcxena parkuWis 

masa 45%-iT aRemateboda sakontrolo jgufis monacemebs.[78] 

marcxena parkuWis kedlis sisqe sportsmenTa umravlesobaSi ar aRemateba 

13 mm-s. 13 dan 16 mm mde aReniSneba sxvadasxva monacemebiT sportsmenTa 2 - 

11 %-s [81,77,57,53]. marcxena parkuWis mniSvnelovani dialatacia(>60 mm) 

sportis saxeobebis mixedviT saSualod meryeobs 5 dan 15%-mde [53,82].  

Antonio Pelliccia da Tanaavtorebis mier Catarebuli 1309 sportsmenis (957 

mamakaci da  352 qali) kvlevam aCvena, rom marcxena parkuWis 

enddiastoluri zomebi meryeobs did diapazonSi 38 dan 66 mm (saSualo 

48 mm) qalebSi da  43 dan 70 mm-mde (saSualo 55 mm) mamakacebSi. Kkvlevis 

monawileebi iyvnen sportis 38 saxeobis warmomadgenlebi. sportsmenTa 

umetesobas (55%-s) mp-is enddiastoluri zomebi aRmoaCnda normis 

farglebSi (<54 mm). Mmarcxena parkuWis Rru mniSvnelovnad iyo 

gaganierebuli (>60 mm) sportsmenTa, mxolod 14%-Si, Tumca yvela 

SemTxvevaSi sistolur-diastoluri funqcia iyo normis farglebSi [82]. 

Abernethy WB da Tanaavt. monacemebiT maRali klasis fexburTelebSi 

daaxlovebiT 25%-Si aRiniSneboda mp-is hipertrofia. Mmp-is masis mateba 

umTavresad ganpirobebuli iyo parkuWis Rrus diametris matebiT. Mmpedd 

>55 mm aRiniSneboda fexburTelTa 27%-Si, xolo Mmpedd >60 mm ---  6%-Si. 

Mp-is kedlis sisqe >13 mm gamovlinda fexburTelTa 11%-Si [53]. Spirito P da 

Tanaavtorebis mier gamokvleuli iyo 27 saxeobis warmomadgeneli 947 

maRali klasis sportsmeni [77]. aRniSnuli kvlevis monacemebiT 

sportsmenTa 38%-s aReniSneboda mp-is Rrus zomebis momateba (54 dan 66 

mm-mde). kedlis sisqis mateba (12 dan 16 mm-mde) gamovlinda 1,7%-Si. 

mniSvnelovani gansxvavebebi iyo nanaxi mp-is zomebisa da kedlis sisqeebis 

mixedviT sportis sxvadasxva saxeobebis warmomadgenlebSi. 

velosipedistebs, niCbosnebsa da mocuraveebs hqondaT, rogorc mp-is 

Rrus diametris, aseve kedlis sisqeebis yvelaze maRali maCveneblebi. 

Zalosnebsa da moWidaveebs aReniSnebodaT kedlis sisqis upiratesi 

mateba parkuWis. RrusTan SedarebiT, Tumca kedlis sisqis absoluturi 

mniSvnelobebi ar scildeboda normis farglebs. Mmp-is kedlis sisqis 

http://www.annals.org/cgi/content/full/130/1/23?ijkey=63bd2b3924deaa788041c208705a9651e9bd74df#FN#FN
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absoluturi mniSvnelobebis mateba sportis Zalismieri saxeobebis 

warmomadgenlebSi ar gamovlinda aseve Longhurst JC da Tanavtorebis mier 

Catarebul kvlevaSi [74] msgavsi Sedegebi iqna miRebuli Pelliccia A da 

Tanavtorebis mier [75] Aaron L. da Tanavtorebma aCvenes, rom 90 dRiani 

intensiuri trenireba da SejibrebebSi monawileoba ganapirobebs gulis 

mniSvnelovan struqturul-funqciur cvlilebebs. Ddakvirvebis 

ganmavlobaSi Ddinamiuri saxeobebis warmomadgenlebSi ganviTarda 

biventrikuluri dilatacia momatebuli diastoluri funqciiT, xolo 

Zalismier datvirTvebTan dakavSirebuli saxeobebis warmomadgenlebSi 

nanaxi iyo mp-is koncentruli hipertrofia diastoluri relaqsaciis 

daqveiTebiT [79].  Schneider G, da Tanavtorebis mier  Seswavlili iyo gulis 

orive parkuWis struqturul-funqciuri maCveneblebi ultrabgeriTi da 

magnitur-rezonansuli meTodebiT [86]. kvlevam aCvena, rom  mZleosan 

sportsmenebSi rogorc marcxena, aseve marjvena parkuWis masa  da Rrus 

zomebi mniSvnelovnad aRemateba sakontrolo jgufis maCveneblebs.  

1.2.2. sistoluri funqcia 

marcxena parkuWs sistoluri  funqcia sportsmenebSi kvlevaTa 

umravlesobaSi Seswavlilia eqokardiografiiT an radionukliduri 

ventrikulografiiT. sistoluri funqciis Sefaseba ZiriTadad eyrdnoba 

marcxena parkuWis Sida diametris fraqciuli damoklebisa da gandevnis 

fraqciis monacemebs. aRniSnuli parametrebi  xelmisawvdomi 

literaturis mixedviT ar gansxvavdeba, rogorc dinamiuri, aseve 

statiuri saxeobebis sportsmenebsa da sakontrolo pirebs Soris 

[80,58,56,84,85]. marcxena parkuWis Sida diametris fraqciuli damoklebisa 

da gandevnis fraqciis maCveneblebi Tanabrad matulobs dinamiuri 

datvirTvis dros sportsmenebSi da sakontrolo pirebSi [86]. Aarsebuli 

monacemebiT,G sportsmenebSi marjvena parkuWis funqciis maCveneblebic 

SenarCunebulia normis farglebSi.   

D1.2.3.diastoluri funqcia 

Mmarcxena parkuWisDdiastoluri funqcia sportsmenebSi intensiurad 

Seiswavleba wlebis manZilze gulis  gamosaxulebiTi kvlevis sxvadasxva 

meTodebiT ( ultrbgeriTi kvleva, radionukliduri ventrikulografia, 

magnitur-rezonansuli kvleva) [58, 66, 68,80, 84]. kvlevaTa umetes nawilSi 

mp-is diastoluri funqciis Sefaseba emyareba marcxena parkuWis 
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diastoluri avsebis siswrafeebis doplerografiul maCveneblebs.[ 

144,142,56,79] mkvlevarTa umravlesoba miuTiTebs, rom diastoluri funqcia 

momqmed sportsmenebSi, maT Soris individebSi gulis hipertrofiiT, 

SenarCunebulia normis farglebSi [59,73,135,148,154,163,171]. Aan momatebulia 

[96,120,149]. iTvleba, rom swored mp-is diastoluri funqcia aris erTerTi 

umniSvnelovanesi kriteriumi fiziologiuri da paTologiuri 

hipertrofiebis sadiferenciaciod [59]. Tumca, aqve unda aRiniSnos, rom 

rig kvlevebSi nanaxi iyo mp-is sistolur- diastoluri funqciis 

gauareseba mZime sportuli Sejibrebis Semdeg [89,87,91]. Baggish AL, Wang F et 

al monacemebiT ZalosnebSi gamoxatuli koncentruli hipertrofiiT 

SeiniSneba diastoluri funqciis daqveiTeba.[79]. Venckunas- isa da 

Tanaavtorebis mier morbenlebSi nanaxi iyo koncentruli hipertrofia da 

diastoluri disfunqcia erTi wlis  manZilze  gazrdili moculobiT 

reJimSi trenirebis Semdeg.[90] 

1.24.gansxvavebebi sportis saxeobebs Soris 

intensiuri varjiSiT ganapirobebuli gulis struqturis cvlilebebi 

araerTgvarovania sportis sxvadsxva saxeobis dros [56,63,74,76,79,90], 

ramdenadac hemodinamiuri Zvrebi  da Sesabamisad gulis datvirTva 

mniSvnelovnad gansxvavdeba dinamiuri da statiuri datvirTvebis dros. 

dinamiuri datvirTvis ZiriTadad damaxasiaTebelia gulis SekumSvaTa 

sixSirisa da sistoluri moculobis, anu gulis wuTmoculobis orive 

komponentis  zrda. miuxedavadPperiferiuli sisxlZarRvovani 

winaaRmdegobis daqveiTebisa, aRiniSneba arteriuli wnevis zomieri 

mateba. dinamiuri datvirTvis dros viTardeba gulis upiratesad 

moculobiT gadaZabva. statiuri varjiSis dros aRiniSneba gulis 

SekumSvaTa sixSiris matebiT ganpirobebuli gulis wuTmoculobis 

zomieri zrda da arteriuli wnevis mkveTri mateba., rasac mivyavarT 

gulis wneviT gadaZabvamde. varjiSis zemoaRwerili meqanizmebis  

gaTvaliswinebiT xangrZlivma trenirebam droTa ganmavlobaSi SesaZloa 

gamoiwvios marcxena parkuWis hipertrofia.  moculobiT gadaZabva 

ganapirobebs marcxena parkuWis Rrus diametris gazrdas da kedlis 

sisqis prorporciul momatebas.Ggulis modelirebis aRniSnuli tipi 

cnobilia eqscentruli hipertrofiis saxelwodebiT. wneviT gadaZabva 

ganapirobebs parkuWis kedlis gasqelebas Rrus diametri cvlilebis 
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gareSe, anu koncentrul hipertrofias. iTvleba , rom amgvari 

saadaptacio Zvrebi emsaxureba parjuWis kedlis stresis normalizebas.  

Aaqve unda aRiniSnos A, rom trenirebis reJimi  TiTqmis arasdros aris 

warmodgenili wminda dinamiuri an statiuri varjiSebiT, iseve rogorc  

sportis umravlesi sxeobebis dros datvirTva Sedgeba dinamiuri da 

statiuri komponentebisagan [52]. Ddinamiur saxeobebs ganekuTvneba 

sirbili, curva, saTxilamuro sporti, fexburTi, kalaTburTi, hokei da 

sxv. statiur saxeobebia simZimeebis aweva, tyorcnebi, tanvarjiSi, 

kombinirebuli saxeobia niCbosnoba, velosporti.. 

 Babette M. Pluim da Tanaavtorebis mier  Catarebulma 59 kvlevis (kvlevebSi 

CarTul sportsmenTa saerTo ricxvi iyo 1451 ) metaanalizma aCvena, rom  

sportis dinamiuri, statiuri da Sereuli saxeobebis warmomadgenlebi 

mniSvnelovnad gansxvavdebodnen erTaneTisagan da sakontrolo 

jgufisagan bevri sakvlevi parametris mixedviT. Mmarcxena parkuWis 

kedlis saerTo saSualo SedarebiTi sisqe gacilebiT naklebi iyo 

sakontrolo jgufSi ( 0,36mm) vidre sportis dinamiuri, kobinirebuli da 

statiuri saxeobebis warmomadgenlebSi ( Sesabamisad 0,39 mm p < -0,001; 0,40 

mm p < -0,001 da 0,44 mm p < -0,001 ) sportsmenTa zemoxsenebuli samive da 

sakontrolo jgufebi mniSvnelovnad gansxvavdebodnen erTmaneTisagan 

marcxena parkuWis Rrus Sida diametris (p < -0,001), ukana kedlis sisqis  

(p < -0,001) da parkuWTuaSida Zgidis sisqis mixedviT. Aamdenad meta-

analizma daadastura hipoTeza, rom sportis dinamiuri da statiuri 

saxeobebi ganapirobeben gulis sxvadxvagvar saadaptacio cvlilebebs.[56]  

miuxedavad amisa, gulis sportuli remodelirebis dinamiur da statiur 

tipebad dayofa SedarebiTia da ara absoluturi. Ffaqtobrivad , 

dinamiuri datvirTvebis dros gulis wuTmoculobis matebasTan ( 

moculobiT gadaZabva)A erTad matulobs arteriuli wnevac (wneviT 

gadaZabva); msgavsad amisa nebismieri statiuri tipis trenirebis dros 

arteriuli wnevisa da gcs-is matebasTan erTad matulobs gulis 

wuTmoculobac.[80,58] Spirito P, Pelliccia A da Tanavtorebis mier  Seswavlili 

iyo gulis morfologia 947 sportsmenSi , romlebic warmoadgenden 

sportis 27 saxeobas [77].  aRniSnuli kvlevis monacemebiT  

velomrbolelebs, niCbosnebs da mocuraveebs hqondaT mp-is Rrus 

diametris yvelaze didi zomebi da kedlis sisqeebi. sportis izometruli 
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saxeobebis (simZimeebis awvva da Widaoba) warmomadgenlebs aReniSnebodaT 

kedlis sisqis upiratesi mateba  da kedlis sisqe/ Rrus diametris 

Sefardebis zrda, magram kedlis sisqis absoluturi mniSvnelobebebi ar 

cildeboda normis farglebs. Cavallaro V da Tanaavtorebis mier 

Seswavlili iyo eqstremalurad maRali datvirTvebis gavlena gulis 

struqturul-funqciur maCveneblebze  maRali klasis niCbosnebSi. 

Ggamokvleul sportsmenebSi gamovlinda mp-is Rrus diametrisa da mp-is 

masis indeqsis mateba.Mmomatebuli iyo, greTve, ukana kedlisa da 

parkuWTaSua Zgidis end-sistoluri da end-diastoluri zomebi, magram 

ukana kedlisa da Zgidis sisqeebis Sefardeba rCeboda normis farglebSi 

[73]. Pelliccia A da Tanaavtorebis mier naCvenebi iyo, rom Zalismieri 

trenirebiT ganpirobebuli mp-is masis mateba ZiriTadad gamowveulia 

parkuWis kedlis sisqisa da naklebad Rrus diametris matebiT. Tumca 

kedlis sisqis mateba zomieria da absoluturi mniSvnelobebi ar 

scildeba normis zeda zRvars. Aavtorebi miiCneven, rom kedlis sisqis 

gamoxatuli mateba (>13mm) saeWvoa gulis daavadebiT gamowveuli 

paTologiuri hipertrofiis arsebobaze [75]. 
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1.3. sportsmenTa gulis sindromis klinikuri gamovlinebebi: 

e.k.g., riTmis darRvevebi 

 

E1.3.1. ekg . sportsmenTa gulis sindromisaTvis damaxasiaTebelia 

mravalferovani eleqtrokardiografiuli cvlilebebi, rac seriozul 

sadiagnostiko sirTuleebs qmnis. mniSvnelovani ekg- darRvevebi vlindeba  

sportsmenTa 40%-Si, 2-jer ufro xSirad mamakacebSi , vidre qalebSi, 

ZiriTadad dinamiuri saxeobebis sportsmenebSi [72,92,94]. Sesabamisad 

sportsmenTa umravlesobas 12 ganxriani ekg- monacemebi aqvT normis 

farglebSi, an aReniSnebaT minimaluri darRvevebi. 

Eeleqtrokardiografiuli cvlilebebis gamovlinebis sixSire 

damokidebulia trenirebis tipze, intensiurobasa da doneze, agreTve 

parametrTa normalurobis gansazRvris sizusteze. Yyvelaze 

gavrcelebul darRvevebs ganekuTvneba naadrevi repolarizacia, QRST 

kompleqsis voltaJis momateba, T-kbilebis difuzuri inversia, da Rrma Q- 

kbilebi [72, 92,93, 94,111] gulis daavadebaze saeWvo gamoxatuli ekg-

darRvevebi gvxvdeba sportsmenTa mcire nawilSi (15%-Si) [72]. Mmsgavsi 

cvlilebebi SemTxvevaTaA did umravlesobaSi ara gulis daavadebis, 

aramed sportsmenTa gulis sindromis eqstremaluri gamovlinebaa[112. 

54,104,105] 

1.3.2 riTmis darRvevebi. 

sportsmenTa gulis sindromis uxSiresi gamovlinebaa gulis riTmisa da 

gamtareblobis sxvadasxva saxis darRveva [54,117,162,56,55,195,92,14,196,72]. 

iTvleba, rom ariTmiebi sportsmenebSi keTilsaimedo prognozis 

matarebelia da ar asocirdeba fatalur garTulebebTan. amave dros 

SeuZlebelia ar iqnas gaTvaliswinebuli uecari sikvdilis SemTxvevbi 

sportsmenebSi, rac uxSiresad ukavSirdeba arsebuli 

araidentificirebuli gulis daavadebis arsebobas, Tumca SemTxvevaTa 

nawilSi ver xerxdeba mizezis dadgena. Aamdenad, riTmis darRvevaTa 

Sefaseba da Sesabamisi saeqimo taqtikis SemuSaveba garkveul 

sirTuleebTan aris dakavSirebuli, gansakuTrebiT riTmisa da 

gamtareblobis rTuli darRvevebis SemTxvevebSi. riTmis sxvadaxsva 

darRvevebis uxSiresi gamovlineba sportsmenebSi aris sinusuri 
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bradikardia, kvanZovani riTmi, da pirveli xarisxis an venkebaxis tipis 

AV bloki [197,198] , rac aixsneba trenirebasTan dakavSirebuli vagusis 

tonusis matebiT [95,73,93,94] ekg 24 saaTiani ambulatoruli monitorirebis 

monacemebiT sportsmenebSi xSiria, agreTve, eqstopuri arTmiebi, 

supraventrikuluri da parkuWovani eqstrasistolia, kompleqsuri 

ariTmia parkuWovani taqikardiis epizodebis CaTvliT [97,98]. Aamdenad, 

SesaZlebelia CaiTvalos, rom sxvadasaxva saxis ariTmia aris 

sportsmenTa gulis sindromis speqtris Semadgeneli komponenti. 

Aarsebuli gamocdileba miuTiTebs, rom sportsmenebSi ariTmiaTa 

umravlesobis prognozi keTilsaimedoa da igi ar warmoadgens safuZvels 

sportsmenis diskvalifikaciisaTvis, Tumca rig SemTxvevebSi eqimi 

SesaZloa dadges sadiagnostiko dilemis winaSe. sportsmenebSi ariTmiebi 

mniSvnelovnad mcirdeba an ixsneba moklevadiani dasvenebis periodSi ( 

ariTmiaTa nawili, aseve ixsneba varjiSis an stres-testis dros). Aamave 

dros, intensiuri datvirTvebis Sewyvetas igive efeqti aqvs sportsmenebSi 

gulis daavadebebiT da swored amitom konsesus panelis rekomendaciebis 

mixedviT[100] maTTvis mizanSewonilia mZime datvirTvebis akrZalva uecari 

sikvdilis prevenciis mizniT [98,99].  
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1.4. QT dispersia sportsmenebSi 

QT  intervalis, rogorc parkuWTa eleqtruli aqtivobis maxasiaTeblis 

Sesaxeb cnobilia jer kidev 1887 wlidan [199] asi wlis Semdeg 

mkvlevarTa jgufma niukastlidan wamoayena mosazreba, rom 12 ganxrian 

ekg-ze QT  intervalis xangrZlivobaTa gansxvavebebi ganxraTa Soris 

asaxavs miokardiumis refraqterobaTa regionul gansxvavebebs da 

amdenad, gaaCnia prediqtiuli Rirebuleba ariTmiaTaA ganviTarebis 

prognozirebis TvalsazrisiT [200]. rigiEqsperimentuli[201] da klinikuri 

[202] kvlevebis monacemebi miuTiTeben aRniSnuli mosazrebis 

sasargeblod.  Zabel da Taanaavtorebma aCvenes, rom QT  intervalis 

ganxraTa Soris variabeloba korelirebs miokrdiumis repolarizaciis 

homogenurobis xarisxTan.[203] da amdenad, QT  intervalis dispersia 

SesaZloa CaiTvalos parkuWTa repolarizaciis homogenurobis saukeTeso 

surogat markerad. Ppopulaciur kvlevebSi naCvenebi iyo QT  intervalis 

dispersiis prediqtiuli Rirebuleba uecari sikvdilis 

prognozirebisaTvis. roterdamis farTomasStabiani kvlevis monacemebiT 

janmrTel pirebSi asakiT 55 w. QTc  dispersia >60mwm (SedarebiT < 39mwm) 

dakavSirebuli iyo  uaxloesi 4 wlis ganmavlobaSi uecari sikvdilis 

SemTxvevebis 2-jer zrdasTan. QTc  dispersiis prognozuli Rirebuleba am 

kvlevaSi utoldeboda mp-is eleqtrokardiografiulad gamovlenili 

hipertrofiis prediqtiul Rirebulebas kardiuli sikvdilis 

prognozirebis TvalsazrisiT. [204] daniaSi 30 dan 60 wlamde pirebSi 

Catarebuli kvlevis monacemebiT QT  dispersia 80mwm SedarebiT <30mwmm-

Tan iyo kardiuli sikvdilis 4-jer matebis damoukidebeli prediqtori 

[205]. QT  dispersiis mateba nanaxi iyo pacientebSi arteriuli 

hipertenziiT da mp-is hipertrofiiT [209,210,221, 222]. Mmp-is hipertrofiis 

dros kardiomiocitebis zrda, kardiuli fibroblastebis proliferacia 

da intersticiuli fibrozis ganviTareba asocirebulia ujredSorisi 

kavSirebis dezorganizaciasTan da miokardiumis eleqtrofiziologiuri 

Tvisebebis cvlilebebTan, upirveles yovlisa moqmedebis potencialis 

gaxangrZlivebasa da repolarizaciis dispersiis zrdasTan. aRniSnuli 

cvlilebebis ujreduli meqanizmebi dakavSirebulia ionuri arxebisa da 

ionTa transmembranuli nakadebis darRvevebTan, rac TavisTavad 



 29

SesaZlebelia gaxdes naadrevi postdepolarizaciebisa da trigeruli 

aqtivobis mizezi. repolarizaciis arahomogenurobam SesaZloa 

ganapirobos parkuWovani re-enTris Camoyalibeba. iTvleba,rom 

zemoaRniSnuli Zvrebi warmodgenen ariTmogenezis determinantebs 

miokardiumis hipertrofiis dros. [225, 226,227,228, 229, 230] 

   Jordaens L da Tanaavtorebis monacemebiT sportsmenebs sicocxlisaTvis 

saSiSi parkuWovani ariTmiebiT aReniSnebodaT QT  dispersiis momateba.[211]  

amdenad, am martivi testis saSualebiT SesaZlebelia sportsmenebSi 

uecari sikvdilis maRali riskis mqone indidvidebis (maT Soris 

idiopaTiuri hipertrofiuli kardiomiopaTiiT) identificireba [212, 213] 

Tanriverdi HHda Tanaavtorebis mier gamokvleul sportsmenTa nawils mp-is 

hipertrofiiT aReniSneboda QT dispersiis mateba, msgavsad pacientebisa 

sistemuri hipertenziiT. . aRniSnuli kvlevis monacemebiT QT dispersiis 

sidide korelirebda agf-is I/D genur polimorfizmTan [214] Galetta F, 

Franzoni F et all monacemebiT xandazmul mZleosan sportsmenebSi QT 

dispersia mniSvnelovnad naklebi iyo Sesabamisi asakis hipertenziiT 

pacientebTan SedarebiT da arsebiTad ar gansxvavdeboda sakontrolo 

jgufis janmrTel pirebTan SedarebiT, rac avtorTa azriT safuZvels 

iZleva gamoyenebeli iqnas QT dispersiis gansazRvra , rogorc martivi, 

araZviradRirebuli saskriningo meTodi paTologiuri da fiziologiuri 

hipertrofiis diferencirebisaTvis [164] rigi kvlevebis monacemebiT 

gulis sportuli hipertrofia ar aris asocirebuli QT dispersiis 

zrdasTan [158,156,157,219].  Aarsebuli monacemebiT orive sqesis janmrTel 

pirebSi QT dispersia mcirdeba datvirTvis pikze [218, 225], xolo 

sistemuri hipertenziiT ganpirobebuli mp-is hipertrofiis dros 

aRiniSneba QT dispersiis gaxangrZliveba datvirTvis pasuxad[224]. 

Alchaghouri S, Wong KY da Tanaavtorebis monacemebiT janmrTel 

fexburTelebSi mp-is hipertrofiis xarisxi ar korelirebs QT 

dispersiis pikur maCvenebelTan [215] Rajappan K, O'Connell C mier Sefasebuli 

iyo QT dispersia sportsmenebSi da sakontrolo jgufis pirebSi 

mosvenebisas da datvirTvis testis pirobebSi. sakontrolo jgufis 

pirebSi gansxvavebiT sportsmenebisagan  QTd datvirTvis pikze da 

aRdgenis me-3 wuTze naklebi iyo mosvenebis maCveneblebTan SedarebiT. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Galetta%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Franzoni%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Alchaghouri%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wong%20KY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rajappan%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22O'Connell%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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aRniSnuli maCveneblebis mixedviT sportsmenTa jgufi mniSvnelovnad 

arahomogenuri iyo. avtorTa azriT kvlevis monacemebis gaTvaliswinebiT 

unda vifiqroT, rom garkveul SemTxvevbSi mime fizikuri datvirTva 

sportsmenebSi SesaZloa gaxdes saxifaTo ariTmiebis aRmocenebis mizezi 

[216]  Kasikcioglu E, Kayserilioglu A, Yildiz S, mier gamokvleuli iyo QT dispersiis 

maCveneblebi mosvenebisas datvirTvis testis ganmavlobaSi profesional 

fexburTelebSi da naklebaqtiur janmrTelebSi. QT dispersiis 

maCveneblebi datvirTvis pikze dabali iyo fexburTelebSi sakontrolo 

jgufis pirebTan SedarebiT [217]. qiSmareia T, faRava z, mamalaZe g, loria m, 

maisuraZe i. abaSiZe r. Kkvlevebis monacemebiT maRali kvalifikaciis 

fexburTelebSi QT dispersiis maCveneblebi, rogorc mosvenebisas, aseve 

datvirTvisas mniSvnelovnad ar gansxvavdeboda janmrTelebis jgufis 

monacemebisagan. arteriuli hipertenziiT pacientebSi QT dispersiis 

mosvenebis maCvenebeli gazrdili iyo sakontrolo jgufis maCveneblebTan 

SedarebiT, xolo datvirTvis testis pikze vlindeboda QTd -s 

gaxangrZliveba mosvenebis maCvenebelTan SedarebiT gansxvavebiT 

sakontrolo jgufisagan, sadac QTd mniSvnelovnad ar icvleboda 

datvirTvis ganmavlobaSi. Aamave dros, sportsmenTa jgufi gamoirCeoda 

arahomogenobiT mp-is struqturul-funqciuri da sxva sakvlevi 

parametrebis mixedviT. SemTxvevaTa nawilSi aRiniSneboda, rogorc QTd 

mateba mosvenebisas, aseve QT dispersiis zrda datvirTvis pasuxad, rac 

asocirebuli iyo mp-is mniSvnelovan matebasa da diastoluri disfunqcis 

niSnebTan[220,159] 
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1.5. datvirTvis testi sportsmenebSi; datvirTvis testis 

araeleqtrokardiografiuli kriteriumebis prognozuli 

mniSvneloba  

 

 datvirTvis ekg- testi aris martivi, araZviradRirebuli da 

maqsimalurad  usafrTxo meTodi, romelic iZleva mravalmxriv 

informacias kardiovaskyluri sistemis funqciuri mdgomareobis 

Sefasebisa  da kardiuli SemTxvevebis riskis prognozirebis 

TvalsazrisiT. Aasimptomur pirebSi datvirTvis testis sadiagnostiko-

prognozuli Rirebuleba mniSvnelovani azrTa saxvadasxvaobis sagania. 

Aaseve gansxvavebuli mosazrebebebi arsebobs sportsmenebSi skriningis 

mizniT datvirTvis testis gamoyenebasTan dakavSirebiT [101-107,231,108-112].  

italiaSi datvirTvis testi Sedis sportsmenTa skriningisa da 

diskvalifikaciis nacionalur programis savaldebulo kvlevaTa siaSi 

[121,108]. Fflorenciis sportuli medicinis institutSi 30065 sportsmenis 

monawileobiT  Catarebul 5 wlian kvlevaSi [232] naCvenebi iyo, rom 

mosvenebisa da datvirTvis eleqtrokardiografiuli gamokvleva 

mniSvnelovania sportsmenebSi parkuWovani da supraventrikuluri 

ariTmiebis, sagreTve koronaruli daavadebis saidentifikaciod. Aaqve, 

unda aRiniSnos, rom kvlevaSi monawile kardiuli mizezebiT 

diskvalificirebul sportsmenTa did nawils mosvenebis ekg-ze 

cvlilebebi ar aReniSneboda an fiqsirdeboda minimaluri cvlilebebi., 

maSin rodesac datvirTvisas vlindeboda mniSvnelovani 

eleqtrokardiografiuli darRvevebi. Pelliccia  da Tanaavtorebis [112] mier 

naCvenebi iyo, rom repolarizaciuli darRvevebi, romelsac Cveulebriv 

ganixilaven, rogorc sportsmenTa gulis sindromis uvnebel 

gamovlinebad, SesaZlebelia warmoadgendes arsebuli gulis daavadebis 

sawyis niSans. Mmiuxedavad amisa, amerikis gulis asociaciis mier ar iqna 

mowonebuli evropuli iniciativa skriningis mizniT mosvenebisa da 

datvirTvis ekg kvlevis Catarebis Sesaxeb [101], maTi azriT ekg –s, 

rogorc skrining tests sportsmenTa populaciisaTvis ar gaaCnia maRali 

specifiuroba, ramdenadac fiziologiuri sportuli adaptaciis 

pirobebSic xSirad vlindeba eleqtrokardiografiuli darRvevebi,xolo 
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stress-testis gamoyeneba SezRudulia dabali specifiurobisa da 

pretestuli albaTobis gamo.  

1.5.1. araeleqtrokardiografiuli maCveneblebi 

Bbolo wlebis kvlevebma aCvena, rom datvirTvis testis prognozuli 

Rirebuleba, rogorc gulsisxlZarRvTa daavadebebis dros, aseve 

asimptomur individebSi mniSvnelovnad ganisazRvreba  

araeleqtrokardiografiuli maCveneblebiT, maT Soris parametrebiT, 

romlebic axasiaTeben guliscemis sixSiris (gcs) dinamikas testis 

ganmavlobaSi. aRniSnul parametrebs miekuTvneba qronotropuli pasuxi  

datvirTvaze da gcs aRdgena datvirTvis Sewyvetis Semdeg. Ppirvelad 

Elestadt –isa da Wan-is mier naCvenebi iyo, rom riTmis arasakmarisi mateba 

safexureobrivi datvirTvis testis mimdinareobaSi ufro maRali 5 

wliani kardiovaskulur riskis prediqtoria, vidre ST- segmentis 

depresia [166]. msgavsi Sedegebi miRebuli iyo Semdgom kvlevebSic. 

Qqrontropuli arakompetententurobis maRali prognozuli  Rirebuleba 

gamovlinda, rogorc asimptomur individebSi [167,168, 170,161,235,237,238], 

aseve gulsisxlZarRvTa daavadebebiT pacientebSi [199,233,243] . parizis I 

prospeqtuli kvlevis Sedegebis analizma aCvena, rom datvirTvaze 

qronotropuli pasuxis daqveiTeba warmoadgens, rogorc uecari 

sikvdilis, aseve saerTo sikvdilobis mZlavr prediqtors [168] rigma 

kvlevebma gamoavlina datvirTvis Sewyvetis Semdeg riTmis aRdgenis 

maCveneblis mniSvnelovani prognozuli Rirebuleba [239,240,241,242] 

 unda aRiniSnos, rom datvirTvaze qronotropuli pasuxis Sefaseba 

dakavSirebulia garkveul sirTulesTan Sefasebis optimaluri meTodis 

SerCevis TvalsazrisiT. sadReisod mowodebulia sxvadasxva 

qronotropuli indeqsebi, Tumca ar arsebobs sayovelTao SeTanxmeba, 

romeli maTgans unda mieniWos upiratesoba prognozis Sesafaseblad.[161]  

avtorTa nawili qronotropuli pasuxis maxasiaTeblad iyenebs gcs is 

pikur maCvenebels an asakisaTvis mocemuli maqsimaluri an 

submaqsimaluri (85% maqsimaluridan) gcs-is miRwevis SesaZleblobas. [10]  

.amave mizniT rig kvlevebSi Sefasebulia gamoyenebuli gcs rezervi , 

romelic ganisazRvreba , rogorc miRweuli maqsimaluri riTmisa da 

mosvenebis riTmis sxvaobis Sefardeba asakisaTvis mocemul gcs –is 

rezervTan gamosaxuli procentebSi (asakisaTvis mocemuli gcs –is 
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rezervi  Tavis mxriv warmoadgens maqsimaluri asakobrivi gcs-isa da 

mosvenebis riTmis sxvaobas).B[234].   zemoaRniSnuli maCveneblebi 

mniSvnelovnad aris damokidebuli sxvadasxva faqtorebze, (funqciuri 

mdgomareoba, koronaruli daavadebis arseboba da simZime).  

     qronotropuli pasuxis Sefasebis erTerTi gzaa e.w. qronotropuli 

pasuxis indeqsis gansazRvra. aRniSnuli indeqsi  asaxavs gamoyenebuli 

gcs-is rezervisa da metaboluri rezervis Sefardebas. Ffremingemis 

kvlevaSi qronotropuli arakompetenturobis prognozuli mniSvnelobis 

Sesafaseblad gamoyenebuli iyo me-2 safexuris qronotropuli pasuxis 

indeqsi, romelic warmoadgens tredmil-testis dros gamoyenebuli gcs-is 

rezervisa da metaboluri rezervis Sefardebas datvirTvis me-2 

safexurze [161]. aRniSnuli indeqsi naklebad aris damokidebuli asakze, 

mosvenebis riTmze da fizikur fitnesze. Ffremingemis am kvlevaSi 

CarTuli iyvnen 1575 mamakaci manifestirebuli koronaruli daavadebis 

gareSe, romlebic ar iRebdnen beta blokers. sakvlev pirebs 

utardebodaT submaqsimaluri tredmil-testi brusis oqmiT. garda me-2 

safexuris qronotropuli pasuxis indeqsisa, qronotropuli pasuxis 

Sesafaseblad kvlevaSi isazRvreboda gcs-is mateba mosvenebis 

mdgomareobidan datvirTvis pikamde da maqsimaluri asakobrivi gcs-is 

85%-is miRwevis unarianoba, romelic tradiciulad qronotropuli 

arakompetenturobis kriteriumia. kvlevaSi gaanalizebuli iyo kavSiri 

datvirTvaze gcs-is pasuxsa da saerTo sikvdilobas, agreTve 

koronaruli daavadebis gamovlinebaTa ganviTarebas Soris. Ddakvirvebis 

periodi Seadgenda 7,7 wels. Kkvlevis Sedegebis analizma aCvena, rom gcs-

is gaukuRmarTebuli pasuxi datvirTvaze dakavSirebulia saerTo 

sikvdilobisa da koronaruli daavadebis riskis zrdasTan. aRsaniSnavia, 

rom gcs-is pasuxi datvirTvaze inarCunebda prediqtiul mniSvnelobas 

asakis, ST- segmentis cvlilebis, fizikuri Sromisunarianobisa da 

tradiciuli riskis faqtorebis gavlenis koreqciis Semdegomac. 

korelaciaQqronotropuli pasuxis indeqssa da Sesrulebuli samuSaos 

moculobas Soris iyo susti (r = ,21) da amdenad aRniSnuli indeqsi ar 

aris mxolod drois an fizikuri fitnesis markeri. Aamave dros, 

qronotropuli pasuxis indeqsi ar korelirebda asaksa da mosvenebis 

gcs-Tan. gansxvavebiT amisagan, samizne gcs-s miRwevis uunaroba da 
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datvirTvisas riTmis mateba mniSvnelovnad korelirebda asakTan, 

mosvenebis gcs-Tan da fizikur SromisunarianobasTan. Aamgvarad, 

qronotropuli pasuxis Seswavlil sam maxasiaTebels Soris mxolod me-2 

safexuris qronotropuli pasuxis indeqsi iZleva SedarebiT 

izolirebulad qronotropuli kompetenturobis Sefasebis saSualebas. 

mniSvnelovania, rom fizikuri fitnesi ar axdens gavlenas me-2 safexuris 

qronotropuli pasuxis indeqsiT Sefasebul qronotropul 

kompetenturobasa da arasasurvel gamosavals Soris kavSirze. arsebuli 

malimitirebeli garemoebebis ( submaqsimaluri da ara maqsimaluri 

testi, datvirTvis moculobisa da metaboluri rezervis arapirdapiri 

Sefaseba miuxedavad da sxva) miuxedavad kvlevaSi naCvenebi iyo, rom 

qronotropuli pasuxis indeqsi, damoukideblad asakisa, mosvenebis gcs-

isa da fizikuri fitnesisa, warmoadgens gamosavlis mZlavr prediqtors.       

Savonen-isada Tanaavtorebis mier mowodebuli iyo gcs 40-100 indeqsi 

[167,233], romelic asaxavs gcs-is matebas maqsimaluri datvirTvis 40 dan 

100%-mde intervalSi. aRniSnuli indeqsis gamosaTvlelad unda 

davadginoT datvirTvis saerTo drois (datvirTvis dasawyisidan 

datvirTvis pikamde) pirveli 40%-is Sesabamisi momenti, aRniSnuli 

wertili datvirTvis mrudze, TavisTavad, Seesabameba maqsimaluri 

Sesrulebuli samuSaos 40%-s. gcs-is mateba Sesrulebuli samuSaos 40%-

dan da datvirTvis pikamde warmoadgens indeqss gcs 40_100. naCvenebi iyo, 

rom Sesrulebuli samuSaos 40 dan 100%mde intervalSi gcs-is dune 

mateba, anu gcs 40_100-is daqveiTeba asocirebulia rogorc gulis 

koronaruli daavadadebiTa da gulsisxlZarRvTa daavadebebiT 

ganpirobebuli, aseve saerTo sikvdilobis matebasTan saSualo asakis 

mamakacebSi, romelTac kvlevis dasawyisisaTvis ar aReniSnebodaT 

koronaruli daavadeba. sainteresoa, rom gcs 40-100-is daqveiTeba 

kardiovaskuluri sikvdilobis ufro mZlavri prediqtori aRmoCnda, 

vidre gcs-is rezervis an guliscemis submaqsimaluri matebis 

maCveneblebi. aRniSnuli indeqsis upiratesoba SesaZloa aixsnas imiT, rom 

datvirTvis 40 dan 100%- mde gcs-is mateba umTavresad damokidebulia 

simpaTikuri nervuli sistemis pasuxze da ar moicavs gcs-is matebis 

sawyis etaps, romelic ZiriTadad asaxavs vagusis tonusis daqveiTebas. 

Aaqedan gamomdinare, avtorTa mosazrebiT,  qronotropul 
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arakompetenturobasa da sikvdilobas Soris kavSiris mTavari 

ganmsazRvreli faqtoria simpaTikuri aqtivobis zrdis unaris daqveiTeba 

[167] aRsanaSnavia, rom gcs 40-100-is daqveiTeba inarCunebda prognozul 

Rirebulebas gamosavalze ZiriTadi risk-faqtorebisa da datvirTviT 

inducirebuli iSemiis gavlenis koreqciis miuxedavad (Semdgomac). 

Aamdenad, safiqrebelia, rom gcs 40-100 aris mniSvnelovani markeri 

asimptomur individebSi kardiovaskuluri riskis Sesafaseblad. 

    sainteresoa, rom rogorc asimptomur pirebSi, aseve pacientebSi gkd-

iT koronaruli da kardiovaskulkuri sikvdilobis prognozirebisaTvis 

maRalinformatiuli aRmoCnda indeqsi  WL100, romelic axasiaTebs 

qronotropul pasuxs datvirTvis sawyiss safexurebze.[233,234] AaRniSnuli 

indeqsi  asaxavs veloergometruli safexureobrivi testis dros 

Sesrulebuli samuSaos moculobas ( WL-Worrkload gamosaxuli wat iT), 

romelic Seesabameba guliscemis sixSires 100 Sek/wuT. datvirTvis rac 

ufro dabal safexurze aRwevs gcs 100 Sek/wuT miT ufro naklebia am 

momentisaTvis Sesrulebuli samuSaos moculoba da Sesabamisad indeqsi 

WL100 erTis mxriv ,  da miT ufro swrafia riTmis mateba sawyis 

safexurebze meores mxriv, rac sxvagvarad niSnavs, rom rac ufro 

naklebia indeqsi WL100  miT, ufro swrafia riTmis mateba datvirTvis 

sawyis safexurebze. fineTSi Catarebulma kvlevam [233], romelSic 

CarTuli iyo 1,314 saSualo asakis mamakaci gulis koronaruli 

daavadebis anamnezis gareSe da romelTac ar utardebodaT gcs-is 

damaqveiTebeli mkurnaloba, aCvena, rom WL100-is daqveiTeba aris 

kardiovaskuluri da koronaruli daavadebiT gamowveuli sikvdilobis 

mZlavri prediqtori unda aRiniSnos, rom WL100-is daqveiTeba inarCunebda 

prognozul mniSvnelobas pirdapiri meTodiT gansazRvruli VO2max is 

koreqciis Semdeg. Amgvarad, avtorTa azriT daqveiTebuli WL100-is 

Semcireba ver aixsneba mxolod kardiovaskuluri fitnesis daqveiTebiT 

da safiqrebelia, rom gcs-is swrafi zrda datvirTvis sawyis etapze 

gamowveulia vagusis gavlenis gadaWarbebuli SemcirebiT, rac 

TavisTavad miuTiTebs avtonomiur disbalansze. Ppopulaciur kvlevebSi 

naCvenebi iyo,romAvagaluri aqtivobis Semcireba dakavSirebulia 

kardiovaskuluri sikvdilobisa da kardiuli SemTxvevebis riskis 

zrdasTan. Mmiuxedavad imisa, rom aRniSnuli kavSiris meqanizmebi 
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ucnobia, SesaZlebelia vifiqroT, rom vagaluri aqtivobis  daqveiTeba 

ganapirobebs individis vulnerabelobas fataluri ariTmiebis mimarT 

[244].  
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1.6. gulis avtonomiuri regulaciis funqcia gulis fizikuri 

datvirTviT inducirebuli remodelirebis  dros. Ggulis 

riTmis variabelobis prognozuli mniSvneloba 

                     

                    “Ffiziologiuri riTmebi umTavresia sicocxlisaTvis.      

                         zogierTi riTmebi gamoirCeva mudmivobiT da ar    

                          icvleba mTeli sicocxlis manZilze, maTi  

                           Tundac xanmokle SeCereba iwvevs sikvdils”.   

                                                                                            Glass and Mackey [27]  

 

Wolf da Tanaavtorebis originaluri  naSromis [272] gamoqveynebis Semdeg 

gulis SekumSvaTa Soris intervalebis spontanuri variabelobis analizi 

gaxda kardiologiuri kvlevis  maRalinformaciuli meTodi. Ggulis 

riTmis variabeloba fasdeba droiTi da sixSiruli maCveneblebiT[267]. 

maRali sixSiris maCvenebelebi (HF) iTvleba , rom asaxavs vagusur 

aqtivobas [268,267], xolo Ddabali sixSiris maCvenebeli (LF)simpaTikuri 

aqtivobis maCvenebelia, romelic amave dros Seicavs vagusur komponents. 

Tumca zogierTi kvlevis mixedviT  es maCvenebeli arasakmarisad asaxavs 

simpaTikur aqtivobas. [269,270]. Mmiuxedavad azrTa sxvadasxvaobisa  

(269,270] LF/(LF + HF) da HF/(LF + HF) Sefardeba iTvleba simpaTovagaluri 

balansis yvelaze sarwmuno markerebad. (267,268]. 

  1987 w. Kleiger da Tanaavtorebma gamoaqveynes pioneruli Sroma, romelSic 

naCvenebi iyo, rom gulis riTmis variabelobis daqveiTeba aris 

mniSvnelovani markeri miokardiumis infarqtis Semdgom kardiuli 

sikvdilis momatebuli riskis saidentifikaciod da misi prediqtiuli 

Rirebuleba ar aris damokidebuli riskis stratifikaciis tradiciuli 

faqtorebis arsebobaze [273]. Aavtorebma ivaraudes, rom grv-is daqveiTeba 

SesaZloa asaxavdes momatebuli simpaTikuri da daqveiTebuli vagusuri 

aqtivobiT gamoxatul avtonomiur disbalanss sinusis kvanZis doneze . 

sadReisod arsebuli warmodgenebiT kardiovaskuluri sistemis 

avtonomiuri kontrolis darRveva ganapirobebs, rogorc gulis riTmis 

variabelobisa da barorefleqsuri mgrZnobelobis daqveiTebas, aseve, 

qronotropul arakompetenturobas. Aamave dros, ar arsebobs sakmarisi 
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mtkicebulebiTi baza, imis sademonstraciod, rom qronotropuli 

arakompetenturoba ganpirobebulia gulis avtonomiuri kontrolis 

darRveviT, ramdenadac urTierTkavSiri gulis avtonomiuri kontrolis 

markerebs Soris, rogoricaa gulis riTmis variabeloba, 

barorefleqsuri mgrZnobelobis daqveiTeba da qronotropuli pasuxi 

datvirTvaze ar aris Seswavlili. 

mravalricxovani eqsperimentuli da klinikuri kvlevebi miuTiTebeben, 

rom gulis avtonomiuri nervuli kontroli  erTerTi umTavresia uecari 

sikvdilis determinantTa Soris[247]. Aavtonomiuri regulaciis Sefasebis 

obieqtur meTodad aris miCneuli gulis riTmis variabelobis kvleva, 

romelic informaciulia uecari sikvdilis prognozirebis TvalsazrisiT 

[275,276]. iTvleba, rom daqveiTebuli vagusuri da momatebuli simpaTikuri 

aqtivoba zrdis parkuWovani ariTmiebis risks [247,249]. Aarsebuli 

monacemebiT gulis riTmis variabelobis daqveiTeba uecari sikvdilis 

momatebuli riskis maCvenebelia[245], maT Soris individebSi gadatanili 

miokardiumis infarqtiT [246,274] maRali grv da vagusTsan dakavSirebuli 

maCveneblebi asocirdeba dabal kardiovaskulur riskTan [245,246,247]  

  rigi kvlevebi miuTiTeben gulis avtonomiur regulaciaze fizikuri 

trenirebis gavlenis Sesaxeb. Aaqve unda aRiniSnos, rom yuradRebas 

ipyrobs mniSvnelovani gansxvavebebi kvlevaTa Sedegebs Soris, rac 

garkveulad kvlevaTa dizainis da meTodologiuri gansxvavebebiTac 

SesaZloa iyos ganpirobebuli. amasTanave sportsmenebSi maRalintensiuri 

trenirebis pirobebSi gulis riTmis variabelobis cvlilebebis 

pronozuli mniSvneloba naklebad aris Seswavlili.  

rigi eqsperimentuli kvlevebis monacemebis mixedviT fizikuri varjiSis 

sasikeTo gavlena, nawilobriv, aixsneba gulis parasimpaTikuri 

kontrolis matebis  antiariTmuli efeqtiT [248,249.]. adamianTa kvlevebis 

monacemebiTac varjiSis kardioproteqtoruli moqmedeba  ukavSirdeba 

vagusis tonusis matebas [250,251,252,253] amave dros, naCvenebia rom, gulis 

riTmis variabelobis vagusuri maCveneblebis mateba yovelTvis ar 

SeiniSneba [254,255,256,257,258] maT Soris intensiuri trenirebis Semdgom 

periodSi [259,260,261] avtorTa nawili miuTiTebs, rom vagusis tonusis 

mateba maRali intensivobis datvirTvis pirobebSi icvleba simpaTikuri 

tonusis matebiT [262,263,264,265,266].  
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 amgvarad, intensiuri fizikuri datvirTviT ganpirobebuli gulis 

avtonomiuri regulaciis cvlilebis Taviseburebebi da am cvlilebis 

mniSvneloba kardiovaskuluri riskis modificirebisaTvis saWiroebs 

Semdgom Seswavlas.  
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1.7. portsmenTa skriningi, samedicino eqspertiza da 

sadiferenciaio kriteriumebi 

 

arsebuli rekomendaciebis  ( amerikis kardiologiuri kolejis betezdas 

2005 wlis 36-e konferenciisa da evropis kardiologTa sazogadoebis  

eqspertTa panelis 2005 wlis konsesus dokumenti) [100,113] arsebobis 

miuxedavad, sportSi CarTul individTa vargisianobisa da 

diskvalifikacis gadawyvetilebis miReba mniSvnelovan samedicino- 

samarTlebriv sirTuleebTan aris dakavSirebuli [114,115,116] , ramdenadac 

erTis mxriv riskis zusti Sefaseba sportsmenebSi gulis daavadebebiT ar 

aris martivi sakmarisi mtkicebulebiTi bazis ar arsebobis gamo; da 

meores mxriv gadawyvetileba diskvalifikaciis Sesaxeb xSirad awydeba 

winaaRmdegobas rogorc sportsmenis, aseve misi garemocvis mxridan, 

ramdenadac sportsmenebs da gansakuTrebiT elitur sportsmenebs 

gaaCniaT seriozuli motivacia gaagrZelon sportuli moRvaweoba 

socialur-ekonomiuri mosazrebebis gamo. Aamdenad, sportsmenebi 

amjobineben darCnen sportSi janrTelobasTan dakavSirebuli maRali 

riskis miuxedavad. aqve unda aRiniSnos, rom Catarebulia mniSvnelovani 

kvlevebi, romlebic miuTiTeben ,rom sportsmenebSi gulis daavadebebiT 

intensiuri fizikuri datvirTvebi zrdis daavadebis progresirebisa da 

uecari sikvdilis risks [114,115,116,95, 117,227,118,119,99], xolo sportuli 

aqtivobis Sewyveta mniSvnelovnad amcirebs risks [100,113,98] aRsaniSnavia 

italiis gamocdileba, sadac arsebobs savaldebulo nacionaluri 

standartebi sportsmenTa skriningisa da samedicino 

diskvalifikaciisaTvis [121]. italiis venetos regionSi naCvenebi iyo 

sportsmenTa Soris uecari sikvdilis wliuri SemTxvevebis 90 % iani 

Semcireba skriningis xangrZlivi nacionaluri programis ganxorcielebis 

pirobebSi [67]  

sadiagnostiko dilema iCens Tavs, rodesac sportsmenis gulis klinikur-

struqturuli maCveneblebi xvdeba e.w. “Tanxvedris nacrisfer zonaSi”, 

anu cvlilebaTa diapazonSi, romelic SeiZleba warmoadgendes, rogorc 

sportsmenTa gulis sindromis, aseve gulis daavadebaTa (hipertrofiuli 

an dilataciuri miokardiopaTia, marjvena parkuWis ariTmogenuli 

kardiomiopaTia, miokarditi ) A gamovlinebas [95,278,68,70,57,279,280]. 
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Aamgvari cvlilebebis magaliTia: parkuWis kedlis sisqe 13 dan 15 mm –de, 

mp-is Rrus diametri 55 – 60 mm. aseT SemTxvevaSi yvelaze mniSvnelovani 

kriteriumia cvlilebaTa ukuganviTareba datvirTvebis droebiT 

Sewyvetis Semdeg, rac miuTiTebs sportsmenTa gulis sindromis 

sasargeblod. Hhipertrofiuli kardiomiopaTiis diagnozisTvis 

seriozuli argumentia dopleris meTodiT Sefasebuli diastoluri 

avsebis maCveneblebis cvlileba da diastoluri relaqsaciis darRveva, 

aseve axlo naTesavebSi Hhipertrofiuli kardiomiopaTiis dadasturebuli 

diagnozi [117]. Ggulis kedlis sisqeebisa da Rrus diametris erTdrouli 

mateba maRali albaTobiT gamoricxavs Hhipertrofiuli kardiomiopaTiis 

diagnozs. trenirebiT ganpirobebuli parkuWTa Rrus diametris matebis 

SemTxvevaSi, gansakuTrebiT Tu is asocirebulia gf-iis zRvrul an 

mcired daqveiTebul maCvenebelTan sakiTxi dgeba gulis sportul –

adaptaciuri cvlilebebisa da  dilataciuri kardiomiopaTiis 

diferencirebis Sesaxeb [95,281,68] am rTul situaciaSi mniSvnelovania 

gandevnis fraqciis seriuli Sefaseba sportuli aqtivobis Sewyvetis 

Semdeg. 

arsebuli kriteriumebis gsaTvaliswinebiT mosazRvre situaciaTa rig 

SemTxvevebSi ver xerxdeba swori diagnozis dadgena. Aaqve unda 

aRiniSnos, rom sportsmenebSi, gansakuTrebiT elitur sportsmenebSi,   

individis cxovrebaze mZime SedegebiT aisaxeba, rogorc hipo- aseve 

hiperdiagnostika. Ees ukanaskneli SesaZlebelia gaxdes maRalniWieri 

sportsmenis usafuZvlo diskvalifikaciis mizezi [282] 

kompleqsuri da xSiri parkuWovani taqiariTmiebi sportsmenebSi 

safuZvlian eWvs badebs gulis sxvadasxva daavadebis (maT Soris 

miokarditis) arsebobaze [95,97,98]. aRniSnul SemTxvevebSi detrenirebaiT 

ganpirobebuli efeqti ver gamodgeba sadiferenciacio kriteriumad, 

ramdenadac ariTmiis Semcireba ( SemTxvevaTa nawilSi moxsna) vlindeba 

fizikuri datvirTvis Sewyvetis Semdeg rogorc individebSi gulis 

daavadebebiT, aseve sportsmenebSi kardiuli paTologiis gareSe.  

  amdenad, sportsmenTa gulis sindromis gamovlinebaTa interpretacia 

arc Tu iSviaTad gaZnelebulia, ramdenadac SemTxvevaTa nawilSi 

hipertrofiis paTologiuri da fiziologiuri formis diferencireba 

sakmarisad rTulia, arsebuli kriteriumebis gaTvaliswinebis miuxedavad. 
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Aamave dros, swori gadawyvetilebis miReba principuli mniSvnelobisaa 

da aramarto samedicino TvalsazrisiT, ramdenadac is gansazRvravs 

konkretuli sportsmenisaTvis SesaZleblobas ganagrZos sportuli 

kariera, rac Tavis mxriv seriozulad aisaxeba individis socialur da 

ekonomiur statusze. Aaqedan gamomdinare, sportsmenTa gulis sindromis 

sadiagnostiko-sadeferenciacio da prognozuli  kriteriumebis 

dazusteba - SemuSaveba kardiologiis aqtualur problemaTa kategoriaSi 

ganixileba, imis gaTvaliswinebiT, rom sportiT daintereseba dRiTi-dRe 

matulobs. 
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1.8. uecari sikvdili sportsmenebSi 

 

Uuecari sikvdili sportsmenebSi iSiaTia. Mmiuxedavad amisa, sportsmenis 

uecari sikvdilis nebismieri SemTxveva udidesi rezonansis mqonea da 

sazogadoebis mier aRiqmeba, rogorc Zalian maRali safrTxis Semcveli 

movlena. TavisTavad , axalgazrda, praqtikulad janmrTeli adamianis 

sikvdili didi tragediaa rogorc ojaxisTvis da axloblebisaTvis, aseve 

mTeli sazogadoebisaTvis. gansakuTrebiT amZafrebs situacias garemoeba, 

rom sportsmenTa Soris uecari sikvdili viTardeba sportul arenaze, 

Sejibrebebis dros. Mmonacemebi uecari sikvdilis Sesaxeb sportsmenebSi 

sakmaod limitirebulia, mixedavad amisa cxadia, rom aseTi riski am 

populaciaSi dabalia. Mminesotis kvlevam daadastura, rom uecari 

sikvdilis sixSire aradiagnostirebuli kardiuli daavadebebisagan 

umaRlesi skolis aTletebSi iyo 1:200000/weliwadSi. [283] venetos 

regionSi 21 wliani prospeqtuli kvlevis mixedviT uecari sikvdilis 

sixSire aTletebSi Seadgenda 2,3:100000/weliwadSi da 2,8-jer aRemateboda 

arasportsmenebSi igive maCvenebels [119]  

  autofsiis masalis mixedviT MmTeli rigi Tandayolili da xSirad 

klinikurad munji kardiovaskuluri daavadebebi warmoadgenen uecari 

sikvdilis mizezs axalgazrda sportsmenebSi. aSS-Si hipertrofiuli 

kardiomiopaTia warmoadgens yvelaze xSir mizezs uecari sikvdilisa 

(95,277,118,284), romelic iwvevs sikvdilis SemTxvevaTa daaxloebiT 1/3-s. 

meore mniSvnelovan mizezs warmoadgens koronaruli arteriebis 

Tandayolili anomalia- arteriis cru sinusuri warmoSoba (ufro 

xSirad, marcxena koronaruli arteriis dawyeba valsalvis marjvena 

sinusidan).[95,118,284]. Ddiagnostika  moiTxovs gansakuTrebul yuradRebas 

axalgazrda sportsmenebSi datvirTvaze gulmkerdis areSi tkiviliT 

da/an sinkopeTi, vinaidan datvirTvis 12 ganxriani ekg testi Cveulebriv 

ver avlens iSemias [284]. 

   danarCeni., daaxloebiT 15 daavadeba iwvevs uecar sikvdils 

axalgazrda sportsmenebSi gacilebiT mcire (5%dan-8%-mde) sixSiriT. 

Eesenia: mokarditebi, gulis sarqvlovani daavadebebi (aortis stenozi da 

mitraluri sarqvlis miqsomatozuri daavadeba), naadrevi 

aTerosklerozuli koronaruli daavadeba, dilataciuri kardiomiopaTia, 
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marjvena parkuWis ariTmogenuri displazia, aortis diseqcia da ruptura 

(Cveulebriv dakavSirebuli marfanis sindromTan) [95,277,118]. 

   axalgazrda uecrad daRupuli sportsmenebis daaxloebiT 2%-Si 

autofsiaze gamovlinda gulis normaluri struqtura [95,118]. 

Bsavaraudod uecari sikvdilis aseTo SemTxvevebi ganpirobebulia ionuri 

arxebis paTologiiT (gaxangrZlivebuli QT    da brugadas sindromi da 

kateqolaminerguli polimorfuli taqikardia), WPW     sindromiT, 

koronarebis vazospazmiT, an gamtarebeli sistemis paTologiebiT [118]. 

Cveulebriv marcxena wina daswvrivi koronaruli arteriis tunelovani 

segmenti warmoadgens uxSires struqturul anomalias autofsiaze 

uecari sikvdilis asaxsnelad. Uufro asakovan (>35an 40w) sportsmenebSi  

uecari sikvdili dakavSirebulia ZiriTadad koronaruli arteriebis 

daavadebasTan. Ppirveladi ventrikuluri taqikardia aris uxSiresi 

mizezi uecari sikvdilisa umetes SemTxvevebSi aTletebSi marfanis 

sindromiT da aortis diseqciiT. 

   Aalternatiuli demografiuli profili aRiniSna venetos regionSi, 

Crdilo-aRmosavleT italiaSi, sadac marjvena parkuWis ariTmogenuri 

displazia warmoadgens sikvdilis yvelaze xSir mizezs [286]. aseTi 

sxvaoba aSS-s monacemebTan aixsneba genetikuri TaviseburebebiT[286]. 

    Uuecari sikvdili SesaZlebelia aRiniSnos 30-ze met sportul 

disciplinaSi, yvelaze xSirad kalaTburTSi da amerikul fexburTSi 

aSS-Si (fexburTSi evropaSi), aseve intensiur sportul saxeobebSi 

monawileTa didi ricxviT [95,277,118,284).  uecari sikvdili ufro xSiria 

mamakacebSi (9:1), vidre qalebSi. 

   Aaseve sayuradReboa SavkanianTa didi ricxvi aradiagnostirebuli 

hipertrofiuli kardiomiopaTiiT [95,286,284]. 

   mniSvnelovani ricxvi uecari sikvdilisa ganpirobebulia arakardiuli 

mizezebiT, rogoricaa Tavis, zurgis da sxeulis sxva nawilebis tramvebi 

[95,287,288]. 
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1.9. gulis sportuli remodelirebis porognozuli 

mniSvneloba; veteranebis kvlevebi 

. 

regularuli varjiSi kardiovaskuluri riskis prevenciis strategiebis 

sakvanZo komponentia, ramdenadac fizikuri datvirTvis sxvadsasva 

dadebiTi metaboluri da neirovegetatiuri efeqtebi mniSvnelonad 

aqveiTeben koronaruli daavadebiT ganpirobebul sikvdilobas da 

arafatalur  mwvave SemTxvevebs [1293,294,295]. Mmiuxedavad imisa, rom 

zomieri fizikuri aqtivoba aumjobesebs janmrTelobas da aqveiTebs 

kardiovaskulur risks [ 296] , varjiSis optimaluri intensivoba da 

xangrZlivoba gansazRvruli ar aris. kvlevaTa nawilSi naCvenebia, rom 

maRal intensiuri trenireba ganapirobebs proporciulad maRal 

kardioproteqtorul efeqts [293, 297,298] sxva kvlevebi miuTiTeben, rom 

zomier da mZime fizikur datvirTvebs Tanabari sasikeTo efeqti gaaCniaT 

[299,300] arsebobs radikalurad gansxvavebuli Sexedulebac, rom 

maRalintensiuri fizikuri trenirebiT ganpirobebuli sportsmenTa 

gulis sindromis farglebSi ganviTarebulma struqturulma 

cvlilebebma SesaZloa ganapirobon kardiovaskuluri riskis zrda.  

sportsmenTa gulis sindromis sxvadasxva aspeqtebi mravalricxovani 

kvlevebis  Seswavlis sagania. amasTanave, arsebul misawvdom 

literaturaSi gacilebiT mcire raodenobiT gvxvdeba veteran 

sportsmenTa kvlevebi da Sesabamisad, monacemebi intensiuri fizikuri 

trenirebis Soreuli Sedegebis Sesaxeb. sportsmenebSi da gansakuTrebiT 

e.w.elitur sportsmenebSi marcxena parkuWis hipertrofiis prognozis 

Sefasebis farTomasStabiani prospeqtuli kvlevebis Catareba sakmarisad 

rTulia, ramdenadac  sportsmenebi Seadgenen saerTo populaciis 

saSualod 10%-s[321], xolo maT Soris marcxena parkuWis hipertrofiiT  

sportsmenTa raodenoba ar aRemateba 10%-s.[321,78]  

vveteran sportsmenTa mcirericxovan prospeqtul kvlevaTagan 

sayuradReboa Pelliccia A, Maron BJ  da Tanavt.[69] grZelvadiani dakvirveba, 

romelSic CarTuli iyo saerTaSoriso rangis 40 sportsmeni. kvlevaSi 

Sefasebuli iyo marcxena parkuWis Rrus zomebi, kedlis siqeebi, marcxena 

parkuWis masis indeqsi (masa indeqsirebuli simaRlesTan), sistoluri da 

diastoluri funqcia dopler-eqokardiografiuli meTodiT, agreTve ekg 
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monacemebi sportuli aqtivobis pikze da sportuli aqtivobis 

Sewyvetidan 1-13 wlis (saSualod  5.6±3.8w) Semdeg. Ddakvirvebis 

periodSiPparkuWis Rrus diametri Semcirda saSualod 7%-iT, 

sportsmenTa 92%-Si (37 sportsmeni) mp-is Rrus diametri Semcirda >=2mm, 

maT Soris 17 sportmens aReniSna mp-is Rrus zomebis 5 mm-iT Semcireba. 

parkuWis diametris zrda ar gamovlinda arc erT  SemTxvevaSi. 

Mmiuxedavad amisa, mp-is Rrus diametris saSualo maCvenebeli kvlevis 

bolosaTvis aRemateboda normis farglebs (57.2±3.1). sportsmenTa 85%-Si 

(34 sportsmeni) mp-is Rrus diametri 55 mm, xolo 9 sportsmens 

(22%)aReniSneboda mp-is gacilebiT mniSvnelovnad momatebuli zomebi ( 60) 

Mmp-is kedlis sisqe Semcirda saSualod 15%-iT 12.0±1.3mm dan 10.1±0.8mm-mde. 

Aamgvarad, detrenirebis Semdeg mp-isKkedlis sisqe yvela sportsmens 

Hhqonda normis farglebSi. marcxena parkuWis masis indeqsi Semcirda 28 

%-iT (194±25 g/m -dan 140±21 g/m- mde) da sportsmenTa 55% Si(22 sportsmeni) 

sportuli aqtivobis Sewyvetis Semdeg daubrunda normis farglebs. 

Ggandevnis fraqcia mniSvnelovnad ar Secvlila dakvirvebis pariodSi da 

rCeboda normis farglebSi. Ddiastoluri funqcia fasdeboda pulsuri 

dopleriT tranmsmitraluri nakadebis Sefasebis gziT. transmitraluri 

nakadis naadrevi diastoluri pikuri siswrafe dakvirvebis periodSi ar 

Secvlila, maSin rodesac mogvinebiTi pikuri siswrafe mniSvnelovnad 

gaizarda (29.6±7.8 dan 46.0±12.0-mde), Sesabamisad Semcirda E/A Sefardeba 

(2.6±0.9 dan 1.5±0.5-mde).maSasadame, diastoluri funqcia iyo normis 

farglebSi rogorc sportuli aqtivobis pikze, aseve detrenirebis 

Semdeg mxolod erT sportsmens gamouvlinda diastoluri disfunqcia 

sportuli aqtivobis Sewyvetis Semdeg. aRsaniSnavia, rom kvlevaSi 

CarTuli iyvnen sportsmenebi mxolod mniSvnelovani hipertrofiiT.  

Aganxiluli kvlevis Sedegebi miuTiTeben sportsmenebSi marcxena 

parkuWis remodelirebis arasrul regresze detrenirebis Semdeg. 

Mmiuxedavad imisa, rom sportsmenTa sistolur-diastoluri funqcia 

rCeboda normis farglebSi da dakvirvebis periodSi ar gamovlinda 

kardiuli simptomebi, parkuWis mniSvnelovani rezidualuri gadidebis 

gaTvaliswinebiT, SeuZlebelia gadaWriT gamoiricxos klinikuri 

gauaresebis albaToba momavalSi. grZelvadiani prognozireba 

SesaZlebeli iqneboda mxolod xangrZlivi dakvirvebis safuZvelze. 
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ramdenadme gansxvavebuli Sedegebi iyo miRebuli Pia Luthi  da Tanavt.[139] 

gacilebiT xangrZliv prospeqtul kvlevaSi, romelSic CarTuli iyo 62 

profesionali velosipedisti. Ddakvirvebis saSualo dro Sedgenda 38 

wels (15 dan 49 mde)saboloo Sefasebis saSualo asaki iyo 66,7w. veteran 

velosipedistebSi gamovlinda marcxena parkuWis masis momateba, romelic 

asocirebuli iyo sistoluri da diastoluri funqciis daqveiTebasTan. 

Kkvlevis Sedegebis analizis mixedviT, miokardiumis masis matebis 

damoukidebeli faqtori aRmoCnda velosipediT gavlili kilometrebis 

raodenoba. avtorTa SefasebiT, xangrZlivma intensiurma dinamiurma 

trenirebam SesaZlebelia ganapirobos gulis struqturis Seuqcevadi 

cvlileba da funqciis gauareseba.  

P diastoluri funqciis gauareseba profesional velosipedistebSi 

sportuli aqtivobis Sewyvetis Semdeg gamovlinda agreTve Miki T  da 

Tanaavt. Mmier 104 sportsmenSi Catarebul prospeqtul  

kvlevaSi[137].kvlevaSi monawile gansxvavebuli asakobrivi jgufis 

velosipedistebi dayofili iyvnen or jgufad  – 20 dan 39wlamde da 40 

dan 60 wlamde. Mmonacemebis Sedareba xdeboda 2 Sesabamis asakobriv 

sakontrolo jgufTan. Ggulis struqturuli da funqciuri mdgomareoba 

fasdeboda eqokardiografiis M-reJimSi da pulsuri dopleriT. 

isazRvreboda fraqciuli damokleba da A/R Tanafardoba ( mp-is avsebis 

siswrafis gviani diastoluri pikis Sefardeba naadrev pikTan) 

sportsmenebis orivev asakobriv jgufSi parkuWis zomebi da kedlis 

sisqeebi  momatebuli iyo kontrolebTan SedarebiT, %FS iyo normis 

farlebSi. A/R Tanafardoba axalgazrdebSi  normis farglebSi iyo, 

xolo xandazmul sportsmenebSi momatebuli. Oor wliani intervaliT 

ganmeorebiTi gamokvlevis dros parkuWis zomebi, %FS  da A/R axalgazrda 

velosipedistebSi rCeboda cvlilebebis gareSe. gansxvavebiT 

axalgazrdebisagan xandazmul velosipedistebSi A/R Tanafardoba 

gazrdili iyo Tavdapirvel maCveneblebTan SedarebiT. 9 xandazmulma 

sportsmenma kvlevis periodSi Sewyvita sportuli aqtivoba. isini 

gamokvleuli iyvnen ganmeorebiT 20±8 Tvis Semdeg. ganmeorebiTi kvlevam 

aCvena, rom mp-is zoma Semcirda, kedlis sisqe da %FS  ucveli darCa, A/R 

Tanafardoba gaizarda, rac miuTiTebs mp-is remodelirebis arasrul 

regresze da diastoluri funqciis gauaresebaze. 
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Ddiastoluri funqciis asakobriv daqveiTebaze intensiuri fizikuri 

trenirebis gavlenis Seswavlas isaxavda miznad Fleg JL da Tanaavt. 

[142]mier Catarebuli kvleva. kvlevaSi CarTuli iyvnen 52-76w. veterani 

sportsmenebi da or sakontrolo jgufSi gaerTianebuli igive asakisa da 

axalgazrda(<40 ) naklebaqtiuri janmrTeli moxaliseebi. Yyvela maTgans 

utardeboda dopler- eqokardiografia diastoluri funqciis 

Sesafaseblad da maqsimaluri tredmil-testi  VO2max-is. gansazRvris 

mizniT. veteran sportsmenebSi VO2max mniSvnelovnad maRali iyo, rogorc 

xandazmul, aseve axalgazrda kontrolebTan SedarebiT. maSin rodesac, 

E/A Sefardeba ar gansxvavdeboda veteran sportsmenebSi da xandazmul 

sakontrolo pirebSi da mniSvnelovnad CamorCeboda axalgazrda 

moxaliseebis maCveneblebs. Kkvlevis Sedegebidan gamomdinare gamotanili 

iyo daskvna, rom intensiuri fizikuri trenireba ver axdens zegavlenas 

diastoluri funqciis asakobriv daqveiTebaze, ramdenadac diastoluri 

funqcia qveiTdeba pirveladad asakobrivi cvlilebebis gamo  da ara 

meoradad VO2max asakobrivi daqveiTebis gamo. 

sawinaaRmdego Sedegebi iqna miRebuli Galleta F da Tanaavt.[123] Mmier 

xamdazmul (68±4,2 w) sportsmen mamakacebsa da  da Sesabamisi asakis 

naklebaqtiur sakontrolo pirebSi Catarebul kvlevaSi., romelSic 

diastoluri funqcia fasdeboda rogorc pulsuri, aseve qsovilovani 

dopleris meTodiT. transmitraluri nakadebis analizma aCvena gviani 

pikuri siswrafis daqveiTeba  da  E/A indeqsis maRali maCvenebeli 

sportsmenebSi sakontrolo jgufis pirebTan SedarebiT, rac avtorTa 

azriT  gulis funqciaze fizikuri trenirebis mastimulirebeli 

gavleniTa da Sesabamisad, asakobrivi cvlilebebis modificirebiT 

aixsneba. kvlevaSi, romelic Seiswavlida marcxena parkuWis funqciasa da 

perfuzias [126] xanSiSesul mZleosan sportsmenebSi mosvenebisa da 

datvirTvis eqokardiografiiT da perfuziuli scintigrafiiT, naCvenebi 

iyo, rom sportsmenebs aqvT ukeTesi kardiovaskuluri fitnesi, iseve 

rogorc marcxena parkuWis sistolur-diastoluri funqcia. 

sayuradReboa, rom amave dros, 10-dan 7 sportsmens aReniSneboda 

miokardiumis paTologiuri perfuziis niSnebi. 

sportsmenTa gulis sindromis yvelaze xSiri gamovlinebaa gulis 

riTmisa da gamtareblobis sxvadasxva saxis darRvevebi. iTvleba, rom 
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sportsmenebSi ariTmiaTa umravlesoba prognozulad keTilsaimedoa da 

intensiuri trenirebis Sewyvetis Semdeg spontanurad ixsneba. miuxedavad 

amisa, sportsmenebSi riTmis darRvevebi, rogoricaa parkuWovani 

taqiariTmiebi, maRali xarisxis AV bloki, seriozuli sirTulis winaSe 

ayenebs eqims, ramdenadac msgsavsi mZime ariTmiebis (romlebic zogadad 

riTmis fataluri darRvevis prediqtorebad iTvlebian) prognozi 

sportsmenebSi bolomde naTeli ar aris. Nnaklebad aris cnobili 

veteran sportsmenTa Soris riTmis darRvevaTa Sesaxeb.  

Jensen-Urstd K da Tanaavt.[128] mier yofil sportsmenebSi Sefasebuli iyo 

riTmis darRvevebi da gulis riTmis variabeloba ekg 48 saaTiani 

ambulatoruli monitorirebis meTodiT. .kvlevaSi CarTul 11 

sportsmenidan cxras aRmoaCnda kompleqsuri ariTmia, Svids 

mniSvnelovani bradikardia. Ggulis riTmis variabeloba  sportsmenebSi 

momatebuli iyo kontrolebTan SedarebiT. Pigozzi F da Tanaavt. [124]Mier 

gamokvleuli iyo 49 veterani sportsmeni da Sesabamisi asakis 

naklebaqtiuri sakontrolo pirebi. Yyvela sakvlev pirs utardeboda 

doplereqokardiografiuli gamokvleva, mosvenebis ekg, datvirTvis testi 

da 24 saaTiani ekg monitorireba. eqokardiografiuli gamokvleviT 

cvlilebebi ar gamovlenila arc erT jgufSi. sportsmenebs 

aReniSnebodaT ukeTesi funqciurunarianoba, DdatvirTvis testis dros 

iSemiis kriteriumebi ar gamovlinda arc erT jgufSi, xolo 

parkuWovaniariTmiebi Tanabari raodenobiT iyo orive jgufSi. 

sainteresoa,rom  parkuWovani naadrevi kompleqsebis saerTo 

raodenobasakontrolo jgufSi meti iyo, vidre sportsmenebis jgufSi 

(Sesabamisad 87% da 67%) maSin ,rodesac kompleqsuri ariTmiebis 

sixSiris mixedviT jgufebs Soris gansxvavebebi ar gamovlinda. Aavtorebi 

askvnian, rom intensiuri fizikuri trenireba ar aris dakavSirebuli 

mZime ariTmiebis gaxSirebasTan veteran aTletebSi. 

veteran sportsmenebSi mosvenebis, datvirTvis da 48 saaTiani 

ambulatoruli eleqtrokardiografiuli kvlevis Sedegebi aris 

gaanalizebuli Northcote RJ da Tanaavt. kvlevaSi [133]. sportsmenTa 

saSualo asaki iyo 56±7w. oTx sportsmensa da sam sakontrolo pirs 

aReniSneboda mp-is hipertrofiis kriteriumebi. tredmil- testis dros 

oTx sportsmens gamouvlinda ST segmentis 2 mm-iani daRmavali 
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depresia.sakontrolo pirebSi iSemiis kriteriumebis Sesabamisi ST 

segmentis cdoma ar gamovlinda. Eekg 48 saaTiani monitorirebis periodSi 

sportsmenebis saSualo riTmi mniSvnelovnad naklebi iyo janmrTelebTan 

SedarebiT. miuxedavad amisa riTmis cirkaduli meryeoba sportsmenebSi 

iyo SenarCunebuli. mkveTriBbradikardia (<35 Sek/wT) gamovlinda 8 

sportsmenSi da mxolod erT kontrolSi. Asistoluri pauzebi 1,8 dan 15 

wm-mde gamovlinda 8 sportsmensa da or sakontrolo pirSi. Eeqvs 

sportsmens aRmoaCnda I xarisxis, oTxs II xarisxis da sams sruli AV 

bloki. Ggamtareblobis darRvevebi ZiriTadad viTardeboda Ramis 

saaTebSi. parkuWovani eqtopiuri aqtivobis mniSvnelovani gansxvaveba 

jgufebs Soris ar iyo nanaxi. maSasadame, mkveTri bradikardia da AV 

gamtareblobis gauareseba iyo yvelaze mniSvnelovani da xSiri darRveva, 

romelic gamoavlina kvlevam. Sylvette Baldesberger da Tanavt. Mmier 

Catarebuli kvlevis [162] mizans Sedagenda SeesawavlaT ramdenad 

ukuganviTardeba mZime bradi da taqiariTmiebi sportsmenebSi sportuli 

moRvaweobis Sewyvetis Semdeg. Aam mizniT maT gamoikvlies 62  Sveicareli 

mamakaci profesionali velosipedisti. sakontrolo jgufs Seadgenda 62 

golfis moTamaSe, romlebic arasodes varjiSobdnen mZime  datvirTviT. 

sportsmenTa saSualo asaki Seadgenda 66 ± 6,  sakontrolo jgufis 66 ± 7 

wels. Pprofesiuli sportuli aqtivobis Sewyvetis saSualo 

xangrZlivoba Seadgenda 38±6 wels. QRS xangrZlivoba da koregirebuli QT 

intervali gaxangrZlivebuli iyo veteran sportsmenebSi sakontrolo 

pirebTan SedarebiT. Eekg 24 saaTiani monitorirebis SedegebiT 

izolirebuli supraventrikuluri da parkuWovani eqstrasistolebis, 

iseve rogorc supraventrikuluri taqiqardiebis epizodebis raodenoba 

mnioSvnelovnad ar gansxvavdeboda jgufebs Soris, maSin rodesac 

parkuWovani taqiariTmiebis epizodebi aRiniSneboda ufro xSirad 

sportsmenebSi , vidre sakontrolo pirebSi. riTmis saSualo saxSire 

naklebi iyo sportsmenebSi kontrolebTan SedarebiT (66 ± 9  da 70 ± 8 

).winagulTa paroqsizmuli an persistiuli cimcimi da TrTolva 

gacilebiT xSirad vlindeboda sportsmenebSi. sinusis kvanZis daavadeba, 

romelic ganisazRvreboda rogorc, bradikardia <40, winagulTa 

TrTolva, bradiariTmiis gamo inplantirebuli peismeikeri da 

maqsimaluri RR  intervali >2,5wm  sportsmenebSi ufro xSiri iyo vidre 
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kontrolebSi. avtorTa azriT kvlevis Sedegebi eWvqveS ayenebs gulis 

sportuli hipertrofiis fiziologiurobasa da srul Seqcevadobas. isini 

miuTiTeben, rom veterani sportsmenebi arc Tu iseTi janmrTelebi arian, 

ramdenadac maT xSirad aReniSnebaT riTmis mZime darRvevebi.  

naCvenebi iyo varjiSisa da aRdgenis periodSi xSiri supraventrikuluri 

da parkuWovani eqstrasistoliis aRmoceneba veteran sportsmenebSi [290]   

Hood S da Tanaavtorebis kvlevaSi [291] permanentuli peismeikeri 

implantirebuli hqonda yofil maraTonul morbenalTa 11%-s. 

Aamave dros, Sarna S da Tanaavt. miuTiTeben, rom elituri veeterani 

sportsmenebis sicocxlis xangrZlivoba aRemateba saSualo zogad-

populaciur maCvenebels [292]  

saintereso Sedegebi iyo miRebuli finur nacionalur populaciur 

kvlevaSi, romelSic Seswavlili iyo diabetis, gulis iSemiuri 

daavadebisa da arteriuli hipertenziis gavrceleba yofil maRali 

klasis sportsmenebSi, romlebic warmoadgendnen fineTs saerTaSoriso 

Sejibrebebze 1920 -1965 wlebSi [131]. Ggamovlinda, rom ( tradiciuli risk-

faqtorebisaTvis koreqciis Semdeg) yofil sportsmenebs aqvT diabetisa 

da gulis iSemiuri daavadebis gacilebiT dabali riski referentebTan 

SedarebiT.  

sayuradReboa bolo kvlevebi, sadac miTiTebulia veteran sportsmenebSi 

miokardiumis fibrozis bioqomiuri markerebis mateba [165].  

amgvarad, sadReisod arsebuli calkeuli kvlevebis urTierTgamomricxavi 

Sedegebi, ar iZleva safuZvels marcxena parkuWis sportuli 

hipertrofiis Soreuli Sedegebisa da prognozuli mniSvnelobis 

Sesafaseblad.   
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       1.10. genetikuri kvlevebi 

 

Ggulis remodelirebis xarisxi da Taviseburebebi ganpirobeulia 

individis sxeulis masis, wvrTnis intensivobisa da xangrZlivobis 

maCveneblebze, sportis saxeobaze da savaraudod genetikur 

determinantebze. Ggenetikuri Taviseburebebis gavlenaze intensiuri 

datvirTvebisadmi gulis sapasuxo adaptaciis xasiaTze miuTiTebs 

dadasturebuli faqti, rom Tanabari wonis sportsmenebSi, Tanabar 

pirobebSi wvrTnisas ganviTarebuli cvlilebebi meryeobs farTo 

diapazonSi (praqtikulad umniSvnelo cvlilebebidan gulis gamoxatul 

hipertrofiamde). Bbolo wlebis kvlevebis monacemebi miuTiTeben 

sportsmenebSi guli remodelirebis maCveblebsa da agf-is (I/D), aseve 

angiotenzinogenisa (AGM T/M) da angiotenzin II –is receptorebis genur 

polimorfizms Soris kavSirze [83,88,301,302,303]. rigi kvlevebis 

monacemebiT.  sportsmenebSiAagf-is DD genotipiT mp-is masa mniSvnelovnad 

aRemateboda heterozigotur da  II homozigotur individebSi Sesabamis 

maCvenebels [83,88,301]. Karjaianen da Tanaavtorebis mier gamokvleuli iyo 

angiotenzionogenis M235T, agf-is I/D da angiotenzin II is 1 receptoris 

(AT1) A1166C genis polimorfizmi orivev sqesis elitur 

mZleosnebSi.Kkvlevis monacemebiT sportsmenebs angiotenzinogenis T 

aleliT homozigotur sportsmenebs hqondaT mp-is yvelaze maRali 

maCveneblebi. Aar iyo gamovlenili korelacia agf-is I/D da A1166C genis 

polimorfizmsa da mp-is masas Soris [302]. Ddiet F da Tanaavtorebis 

monacemebiT mZleosan sportsmenebSi vlindeba agf-is DD da 

angiotenzinogenis TT genotipebis sinerguli efeqti marcxena parkuWis 

masaze [303]. Tanriverdi H  da Tanaavtorebis mier Seswavlili iyo 

mZleosnebSi mp-is hipertrofiiT QT dispersiasa da agf-is I/D 

polimorfizms Soris korelacia. Kkvlevam aCvena, rom QTcd  

mniSvnelovnad gansxvavdeba agfDD da agfII genotipebs Soris. 

amasTanave,Ggamovlinda korelacia mp-is masa da agf-is genotipebs Soris 

[304]. Karlovatz RJ da Tanavtorebis  mier mamakac sportsmenebSi naCvenebi iyo 

insulinismagvari zrdis faqtoris ( IGF1) , IGF1 receptorisa da 
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miostatinis polimorfizmsa da marcxena parkuWis hipertrofias Soris 

kavSiri [305].  

  fizikuri datvirTvebiT inducirebul mp-is hipertrofiis genetikuri 

determinantebi sadReisod aqtiuri Seswavlis sagania. safiqrebelia, rom 

am mimarTulebiT codnis gaRrmaveba mniSvnelovnad Suwyobs xels gulis 

intensiuri trenirebiT ganpirobebul remodelirebasTan   dakavSirebuli 

bundovani sakiTxebis garkvevas.   
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                reziume 

  

 A    amgvarad, mravalricxovani kvlevebis monacemebi miuTiTeben ,rom: 

• miuxedavad gamoxatuli struqturuli Zvrebisa, sportsmenTa 

umravlesobaSi marcxena parkuWis sistoluri da diastoluri 

funqciis maCveneblebi  normis farglebSia; 

• sportsmenebSi xSiria gulis riTmisa da gamtareblobis sxvadsxva  

darRvevebi, Tumca iTvleba , rom momqmed sportsmenebSi ariTmiebis 

umetesoba prognozulad keTilsaimedoa.  

aqve unda aRiniSnos Ffaqtebi, romelTa interpretacia gaZnelebulia, 

romlebic eWvqveS ayeneben gulis sportuli hipertrofiis 

calsaxovnad fiziologiur bunebas da Sesabamisad saWiroeben Semdgom 

kvlevas: 

• marcxena parkuWis mniSvnelovani hipertrofia viTardeba 

sportsmenTa mxolod nawilSi. 

• mZime sportuli Sejibrebebis Semdeg naxuloben gulis markerebis 

matebas sisxlSi da sistolur-diastoluri funqciis gauaresebas.  

• sportsmenTa Soris uecari sikvdilis SemTxvevaTa nawilSi ar 

vlindeba gulis raime daavadeba. 

• sportsmenebSi marcxena parkuWis hipertrofiiT aRmoCenili iyo 

fibrozis bioqimiuri markerebi. 

• gulis sportuli hipertrofia yovelTvis ar regresirebs srulad 

intensiuri varjiSebis Sewyvetidan drois sakmarisi intervalis 

Semdeg da rezidualuri hipertrofia xSirad asocirebulia 

diastolur disfunqciasTan. 

maSasadame, miuxedavad arsebuli upasuxo kiTxvebisa, xelmisawvdomi 

literaturis monacemebi safuZvels iZleva davaskvnaT, rom sportsmenTaA 

umravlesobaSi, maT Soris umaRlesi rangis sportsmenebSi, mniSvnelovani 

struqturuli darRvevebis fonze gulis sistolur-diastoluri funqcia 

SenarCunebulia da rom gulis sportuli remodelireba aris 

fiziologiuri saadaptacio fenomeni, romelic emsaxureba gazrdili 

energetikuli moTxovnebis pirobebSi gulis adeqvaturi muSaobis 

uzrunvelyofas. aRniSnul koncefcias iziarebs mkvlevarTa  didi 
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nawili. aqve unda aRiniSnos , rom yovelive zemoxsenebuli exeba gulis 

funqcionirebas aqtiuri trenirebis reJimSi. naklebadaa Seswavlili 

gulis sportuli hipertrofiis mogvianebiTi Sedegebi da Sesabamisad 

grZelvadiani prognozi. veteranTa kvlevebis arsebuli monacemebi  

safuZvels iZleva, vifiqroT, rom  intensiuri fizikuri datvirTviT 

inducirebuli gulis hipertrofiuli remodelireba srulad ar 

regresirebs maRalintensiuri datvirTebis Sewyvetis Semdeg. veteran 

sportsmenebSi gamovlenili rezidualuri hipertrofiis gavlena 

kardiovaskulur riskze saWiroebs Semdgom Seswavlas.    
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                  Tavi II.G  

gamokvleuli kontingenti da kvlevis meTodebiG    

                     

  2.1. gamokvleuli kontingentis daxasiaTeba 

gamokvleuli iyo  35 dan 55 wlamde asakis ormocdaaTi maRali klasis 

veterani sportsmeni mamakaci, 50 igive asakobrivi jgufis naklebaqtiuri 

janmrTeli mamakaci, romlebic Seadgenden sakontrolo jgufs  da 

Sesabamisi asakisa da sqesis 20 pacienti saSualo simZimis arteriuli 

hipertenziiT. arteriuli hiperternziiT pacientebis jgufi SerCeuli 

iyo, rogorc paTologiuri hipertrofiis modeli. aRniSnuli jgufisa da  

veterani sportsmenebis monacemebis Sedarebis mizani iyo sportul-

adaptaciuri da paTologiuri hipertrofiebis ganmasxvavebeli 

Taviseburebebis gamovlena da Sefaseba. sportsmenTa Soris 32 iyo 

fexburTeli da 28 wyalburTeli.  kvlevaSi sportsmenTa CarTvis 

kriteriumebi iyo: intensiuri sportuli moRvaweobis aranakleb 10 weli 

da sportuli aqtivobis Sewyvetis Semdeg drois intervali >5 w.  

kvlevaSi ar iyvnen CarTuli sportsmenebi gulsisxlZarRvTa sistemis 

romelime manifestirebuli daavadebiT an sxva mZime qronikuli 

paTologiiT. Aarteriuli hipertenziis jgufs Seadgendnen individebi 

arteriuli hipertenziiT – sistoluri art.wneva > 140 mm.vwy.sv, 

diastoluri art. wneva >90 mm.v.wy.sv.,samizne organoTa mZime dazianebis 

(miokardiumis infarqti, gulis ukmarisoba, cerebruli insulti, 

Tirkmlis ukmarisoba) gareSe. Aarteriuli hipertenziis diagnozi 

iTvleboda dadasturebulad pacienetebSi: a) arteriuli. hiperetenziis 

anamneziTa  da hipotenziuri mkurnalobiT  b) sistoluri da/an 

diastoluri art. wnevis momatebuli cifrebiT samdRiani intervalebiT 

sami momdevno vizitis dros.   

 sakvlevi pirebi ganawilebuli uyvnen sam ZiriTad jgufSi (ix.sur. 1): 

I jgufi ( veterani sportsmenebis jgufi) 

II jgufi (sakontrolo jgufi) 

III jgufi (pacientebi arteriuli hipertenziiT) 
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                                                           suraTi 1 

         gamosakvlevi kontingenti 

sakvlevi kontigenti

50

20

50

1
2
3

 
1  --  veterani sportsmenebi      ( I jgufi) 
2 --   sakontrolo jgufis pirebi    ( II jgufi) 
3 -- pacientebi arteriuli hipertenziiT   ( III jgufi)  
 
sakvlev pirebSiGganisazRvreboda simaRle, wona da sxeulis masis 

indeqsi, kvlevis monawileebs utardebodaT gamokiTxva saSualo dRiuri 

fizikuri aqtivobis Sefasebis mizniT (ix.cxr1).                                   

                                          cxrili 1 

                sakvlevi jgufebis daxasiaTeba 

 I jgufi II jgufi III jgufi 

 saS±SD 95% si saS±SD 95% si saS±SD 95% si 

asaki 
42,92±4.3 

41,73-

44,11 
43,2±4 

42,17-

44,39 
45,95±4.3 

44,07- 

47,83 

wona (kg) 
95,26±9.6 

92,59-

97,93 
96,1±11.9 

92,77-

99,35 
98,7±9.3 

94,61-

102,79 

simaRle (sm) 
180,78±4.7 

179,47-

182,09 
181,4±4.6 

180,17-

182,71 
181,25±5 

179,08-

183,42 

smi (kg/m ²) 
29,2±2.8 

28,38-

29,91 
29,1±3 

28,29-

29,97 
30±2.3 

29,02- 

31,04 

fiz.aqtivoba 

(sT/dR) 
1.5±0.6 

1,29- 

1,65 
0.95±0.47 

0,82- 

1,08 
0,91±0,23 0,85-1,03 
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Y2.2. kvlevis meTodebi 

yvela sakvlev pirs utardeboda gulis ultrabgeriTi kvleva, 

veloergometruli safexureobrivi datvirTvis stress-testi da 24 

saaTiani ekg ambulatoriuli monitorireba  

 eqokardiografiuli gamokvleva tardeboda aparatze Philips HDI 3500.  
marcxena parkuWis zomis da  kedlis sisqis gansazRvrisaTvis viyenebdiT 

xazovani Sefasebis meTods (the methods of Teichholz or Quinones). gamokvleva 

tardeboda M-reJimSi (parasternalur grZel RerZze) da 2 D reJimSi 

(parasternalur grZel RerZze da apikalur 4 kamerian WrilSi). 

mp-is hipertrofiis kriteriumebi: pSZ-is sisqe (mm)  >= 12 mm , ukana kedli 

sisqe (mm) >= 12 mm. mp-is dilatacia ---  enddiastoluri diametri >= 56 mm. 

mpmi (g/m²) > 125 g/m²  da mpmi (g/m2.7, 2,7) > 51 g/m2.7 [307,308,309] 

marcxena parkuWis endsistoluri da enddiastoluri moculobebis  

gansazRvrisa da gandevnis fraqciis SefasebisaTvis viyenebdiT diskebis 

meTods (biplane method of discs, modifies Simpson’s rule). parametrebis Sefaseba  

xdeboda apikaluri 2 D reJimSi 4-kamerian da 2-kamerian WrilSi. [312,313] 

gandevnis fraqciis gansazRvrisaTvis gamoiyeneboda Semdegi formula  

                   gf=(edm- esm)/edm100% norma > 55% 
edm –enddiastoluri moculoba 

esm – endsistoluri moculoba 

marcxena parkuWis masa ganisazRvreboda DDevereux –is formulis mixedviT 

[310,311]: 

mpm=0,8(1,04([mpedd+uksd+pSZsd] 3- [mpedd] 3))+0,6 

mpm- marcxena parkuWis masa 

mpedd – mp-is enddiastoluri diametri 

uksd =  ukana kedlis sisqe diastolaSi   

pSZsd – parkuWTasua Zgidis sisqe diastolaSi  

gamoyenebuli iyo mp-is masis ori indeqsi: mp-indeqsi =mpm /sxeulis 

zedapiris farTobTan  da De Simone da Tanaavtorebis mier regresiuli 

modelebidan miRebuli mp-indeqsi - mpm/ simaRle2.7[307] 

diastoluri funqciis Sefaseba xdeboda tradiciulad transmitraluri 

nakadiT. fasdeboda transmitraluri nakadis Semdegi parametrebi: 

adreuli (Ev) da gviani (Av) diastoluri avsebis siCqareebi, Ev/Av 
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Tanafardoba, E –s Semcirebis dro (DT- deceleration time). Pparametrebis 

Sefaseba xdeboda apikaluri 4-kameriani fanjridan pulsuri dopleris 

(pulsed wave Doppler)  gamoyenebiT. diastoluri funqciis Sefaseba xdeboda 

ZirTad 4 tipad (Modified from Moller JE, et al) [167]: 

Nnorma  -  DT (140-240 ms);   E/A (0.75-1.5) 

I xarisxis diastoluri disfunqcia (relaqsaciis darRvevis tipi)     

 DT> 240;      E/A<0.75 

II xarisxis diastoluri disfunqcia (fsevdonormalizaciis tipi)     

    DT (140-240 ms);      E/A (0.75-1.5) 

III xarisxis diastoluri disfunqcia (restriqciuli tipi)     

 DT<140;      E/A>1.5 

Aadreuli diastoluri avseba mniSvnelovnad aris damokidebuli 

ramdenime komponentis urTierTqmedebaze, maT Soris predatvirTvasa da 

wnevis momatebaze marcxena winagulSi. Mmarcxena parkuWis diastoluri 

funqciis Sefasebisas da kerZod normaluri da fsevdonormaluri tipis 

diastoluri funqciis diferencirebisas standartulad vatarebdiT 

valsalvis sinjs (valsalva manoeurve) da vaxdendiT pulmonuri venuri 

nakadis Sefasebas (PVF). Pparametrebis Sefaseba xdeboda apikaluri 4-

kameriani fanjridan pulsuri dopleris gamoyenebiT. Ppulmonuri venuri 

nakadi warmodgenilia marcxena winagulisken mimarTuli (“forward”) S 

(sistoluri) da D (diastoluri) pikebiT da ukanmimarTuli (“backwards”) 

gviani diastoluri A pikiT. Mmozrdil pirebSi normaluri diastoluri 

avsebis pirobebSi S/D>1. 

Yyvela sakvlev pirs utardeboda maqsimaluri simptomlimituri 

veloergometruli datvirTvis stres-testi Innomed CPCE 2.1 sistemiT 

Innobase for Windows programuli uzrunvelyofiT. safexureobrivi stres-

testi tardeboda brusis modificirebuli oqmiT. datvirTvis safexuris 

xangrZlivoba Seadgenda 3 wuTs, datvirTvis mateba 25 vats. fasdeboda 

datvirTvis testis araeleqtrokardiografiuli parametrebi:  

maqsimaluri Sesrulebuli samuSao (mSs), qronotropuli pasuxisa  da 

guliscemis sixSiris (gcs) aRdgenis maxasiaTeblebi, arteriuli wnevis 

dinamikis maCveneblebi. datvirTvaze qronotropuli pasuxis 

Sesafaseblad gamoyenebuli iyo Semdegi maCveneblebi: pikuri gulis cemis 

sixSire (pgcs), gulis cemis realuri rezervi (gcr),Gguliscemis 
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gamoyenebuli rezervi (gcgr), maqsimaluri asakobrivi gcs-is 85%-is 

miRweva (mgcs-is 85%), indeqsi gcs 40-100 da indeqsi WL100 . gulis cemis 

realuri  rezervi ganisazRvreboda ,rogorc guliscemis sixSiris pikuri 

da mosvenebis mniSvnelobebis sxvaoba. Gguliscemis gamoyenebuli rezervi 

gamoiTvleboda Semdegi formuliT: 

                  maqsimaluri asakobrivi gcs --- mosvenebis gcs 

          gcgr = ------------------------------------------------------------------------------X 100 

                           pikuri gcs ---  mosvenebis gcs 

indeqsi gcs 40-100 warmoadgens gcs-s matebis sidides maqsimaluri 

datvirTvis 40% dan 100%-mde diapazonSi. aRniSnuli indeqsis 

gamosaTvlelad unda ganisazRvros datvirTvis sruli drois 40% da gcs 

drois am momentisaTvis. xoloGgcs-s miRebuli mniSvneloba unda 

gamoakldes gcs-s pikur mniSvnelobas [167]. indeqsi WL100 

ganisazRvreboda, rogorc Sesrulebuli samuSaos sidide, romelic 

Seesabameba gcs-s mniSvnelobas 100 Sek/wT [168]. gcs-is aRdgena fasdeboda 

datvirTvis testis aRdgenis periodis pirveli wuTis ganmavlobaSi gcs-

is Semcirebis maCvenebliT. Nnormad miCneuli iyo gcs-is Semcireba >12 

aRdgenis pirveli wuTis ganmavlobaSi  [240,170]. datvirTis ganmavlobaSi 

arteriulin wnevis dinamikis Sefasebisas viTvaliswinebdiT sistoluri 

(saw) da diastoluri wnevis (daw) mosvenebisa da pikur sidideebs, 

agreTve sistoluri da diastoluri art.nevis cvlilebis (Δsaw da  Δdaw 

) sidides. datvirTvaze hipertenziuli reaqciis kriteriumad iTvleboda 

saw mateba >= 60 da daw mateba >=10mm. QT intervalis dispersiis 

cvlileba datvirTvis ganmavlobaSi fasdeboda  QT intervalis 

dispersiis pikur da sawyis mniSvnelobebs Soris sxvaobiT.  intervalis 

dispersia ganisazRvreboda, rogorc ekg-s 12 ganxraSi QT intervalis 

xagrZlivobis minimalur da maqsimalur mniSvnelobebs Soris sxvaoba. 

TiToeul ganxraSi QT intervali gamoiTvleboda momdevno sam ciklSi. 

mocemul ganxraSi QT intervalis ganisazRvreboda, rogorc sami gazomvis 

saSualo sidide [314]  G gulis riTmis variabelobisa da riTmis 

darRvevebis kvleva tardeboda   holteris  24 saaTiani ekg 

ambulatoruli monitorirebis (Winnerusion 7.0 copyright 1999.Hill.med corporation) 

saSualebiT . riTmis variabeloba fasdeboda sixSiruli maCveneblebis 

mixedviT, rogoricaa VLF (Zalian dabali sixSiris), LF (dabali sixSiris), 
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HF(maRali sixSiris) maCveneblebi da LF/ HF Sefardeba. gulis riTmis 

Sefasebisas viTvaliswinebdiT saSualo dRe-Ramuri da Ramis riTmis 

sixSires, AV da parkuWSida gamtareblobis darRvevebs, sinusuri pauza 

>2,5wm, kompleqsur ariTmiebs, xSir parkuWovan da winagulovan 

eqstrasistolias, supraventrikuluri da parkuWovani taqikardiis 

epizodebs da mocimcime ariTmias. supraventrikuluri an parkuWovani 

taqikardia ganisazRvreboda, rogorc sami an meti Sesabamisi kompleqsi 

riTmis sixSiriT >120/wT. supraventrikuluri an parkuWovani 

eqstrasistolia 1440/24 sT. iTvleboda xSirad  [162]. SemTxvevebi riTmis 

saSualo dReRamuri sixSiriT <50/wT an Ramis riTmis saSualo sixSiriT 

<40/wT an maqsimaluri RR  intervali  2,5 wm fasdeboda rogorc sinusis 

kvanZis sisuste [162].   

 

 

2.3. statistikuri analizi 

 

 masala warmodgenilia, rogorc, saSualo±SD  normaluri ganawilebis 

mqone maCveneblebisaTvis. Pparametrebi, romlebic ar iyo normalurad 

ganawilebuli warmodgenili iyo medianiTa da intrakvartaluri 

meryeobiT (IQR). variantTaGganawilebis normaluroba Semowmebuli iyo K-

S  testiT. gansazRvruli iyo 95% sandoobis intervali (95% si). 

Nnominaluri maCveneblebi warmodgenili iyo procentuli raodenobebiT. 

normaluri ganawilebis maCvenebelTa gansxvavevebis sarwmunooba jgufebs 

Soris gaanalizebuli iyo ormimarTulebiani stiudentis t-testiT, 

danarCen SemTxvevebSi parametrebs Soris gansxvavebaTa sarwmunooba 

dardeboda uitni-manis U- testiT. nominalur maCvenebelTa ganawilebis 

gansxvavebebis sarwmunooba fasdeboda λ² statitikis gamoyenebiT 

maCvenebelTa Soris korelaciebi fasdeboda pirsonisa da spirmanis 

korelaciebiT.  
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               Tavi III. 

              Sedegebi D 

 

 

3.1.  dopler-eqokardiografiuli monacemebi sakvlev  

                     jgufebSi 

 

   sakvlev jgufebSi gaanalizebuli iyo marcxena parkuWis struqturuli 

da sistolur-diastoluri funqciis dopler-eqokardiografiuli 

maCveneblebi: masis indeqsebi ( mp-is masa indeqsirebuli sxeulis 

zedapiris farTobTan da g/m2,7 indeqsi ), marcxena parkuWis 

enddiastoluri diametri, parkuWTaSua Zgidisa da ukana kedlis sisqeebi, 

gandevnis fraqcia, transmitraluri nakadebis maCveneblebi -  Ev- mp-is 

diastoluri avsebis naadrevi pikuri maCvenebeli, Av - mp-is diastoluri 

avsebis mogvianebiTi pikuri maCvenebeli, Ev/ Av Tanafardoba da 

diastoluri avsebis siswrafis Seneleba -- DT. fsevdonormaluri tipis 

diastoluri disfunqciis diferencirebisTvis standartulad vatarebdiT 

valsalvis sinjs da vaxdendiT pulmonuri venuri nakadis S da D pikebis 

Sefasebas (normaSi S/ D>1).  

ZiriTadi sakvlevis jgufebis Sedarebam aCvena, rom mp-is masis indeqsebi, 

iseve rogorc parkuWTaSua Zgidisa da ukana kedlis sisqeebi  sarwmunod 

maRali iyo pacientebSi hipertenziiT da veteran sportsmenebSi, 

sakontrolo jgufTan SedarebiT (ix.: cxr. 2, sur 2 da sur 3).                    
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                                          suraTi 2 

mp-is masis indeqsi sakvlev 
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                                            suraTi 3 

      parkuWTaSua Zgidis sisqe sakvlev jgufebSi 

 
 

 

marcxena parkuWis struqturuli maCveneblebi warmodgenilia cxrilSi 2 
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                                                               cxrili 2 

marcxena parkuWis masis , zomebis, gandevnis fraqciisaa da diastoluri    

 avsebis doplereqokardiografiuli maCveneblebi sakvlev jgufebSi. 

 

 
P1*    I* – II<0,00001,  II* --  III<0,00001,   I --  III*<0,00001 
P2*    I – II<0,00001,  II --  III<0,00001,    I --  III<0,05 
P3*    I – II<0,00001,  II --  III<0,00001,    I --  III>0,05 
P4*    I – II<0,00001,  II --  III<0,00001,    I --  III<0,05 
P5*    I – II>0,05,     II --  III<0,00001,    I --  III<0,00001 
P6*    I – II<0,05,     II --  III<0,00001,    I --  III<0,00001 
P7*    I – II>0,05,     II --  III <0,001,     I --  III<0,05 
P8*    I – II>0,05,     II --  III<0,00001,    I --  III<0,05 
P9*    I – II>0,05,     II --  III>0,05,       I --  III>0,05 
 

 I jgufi 95% 

si 

   II jgufi 95% 

si 

   III jgufi 95% 

si 

 saS. ± SD  saS. ± SD  saS. ± SD  

pZd1* 

(mm) 

10,2 ± 1,5 9,81- 

10,63 

9,3 ± 0,9 9,06- 

9,58 

12,2 ± 1,1 12,42- 

13,40 

Uukd2* 

(mm) 

10,0 ± 1,3 9,62- 

10,34 

9,2 ± 1,0 8,93- 

9,47 

10,8 ± 1,2 10,52- 

12,02 

Mpedd3* 

(mm) 

54,1 ± 3,4 53,15- 

55,01 

48,5 ± 3,7 47,42- 

49,50 

55,6 ± 1,9 55,89- 

57,57 

Mmpmi4* 

g/m ² 

96,4 ± 26,7 89,05- 

103,83 

75,1 ± 21,4 69,19- 

81,04 

111,4 ± 20,2 106,97- 

131,60 

gf% 5* 64,0 ± 2,1 63,47- 

64,61 

63,5 ± 2,2 62,89- 

64,09 

61,1 ± 2,1 58,90- 

61,29 

Ev6* 

m/s 

0,8 ± 0,1 0,74- 

0,81 

0,82 ± 0,07 0,8- 

0,84 

0,5 ± 0,1 0,38- 

0,47 

Av7* 

m/s 

0,6 ± 0,12 0,56- 

0,64 

0,6 ± 0,1 0,57- 

0,63 

0,49 ± 0,11 0,52- 

0,59 

Ev/Av8* 1,23 ± 0.32 1,23- 

1,41 

1,39 ± 0,26 1,32- 

1,46 

1,04 ± 0,38 0,67- 

0,80 

DT9* 

mwm 

211.4 ± 48.2 198,03- 

224,77 

203,7 ± 25.5 196,63- 

210,77 

203 ± 56.0 195,18- 

276,63 
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I* -- I jgufi, II* -- II jgufi, III* -- I jgufi, 
 
masis indeqsis saSualo jgufuri maCvenebeli hipertenziiT pacientebSi 

aRemateboda veterani sportsmenebis maCveneblebs. parkuWTaSua Zgidis 

sisqe naklebi iyo sportsmenebSi, hipertenziiT pacientebTan SedarebiT. 

ukana kedlis sisqis maCvenebelic hipertenziiT pacientebSi aRemateboda 

sportsmenebis maCvenebels. marcxena parkuWis enddiastoluri diametri 

veteran sportsmenebsa da pacientebSi hipertenziiT mniSvnelovnad ar 

gansxvavdeboda erTmaneTisagan da  aRemateboda sakontrolo jgufis 

analogiur  maCveneblebs (ix.: sur 4.)                                                                          

                                                                  suraTi 4 

  marcxena parkuWis enddiastoluri diametri sakvlev 

                       jgufebSi 

                         

 

 

Ggandevnis fraqciis maCveneblebi mniSvnelovnad ar gansxvavdeboda 

jgufebSi.  Ddiastoluri funqciis analizma aCvena, rom Ev hipertenziiT 

pacientebSi aRemateboda sakontrolo jgufis maCveneblebs. Ev/ Av 

Tanafardoba sarwmunod naklebi iyo hipertenziiT pacientebSi 

sakontrolo jgufTan SedarebiT. Ppirvelsa da sakontrolo jugfs 

Soris diastoluri funqciis maCveneblebs Soris sarwmuno gansxvaveba ar 

gamovlinda. Aar gamovlinda sarwmuno gansxvaveba, agreTve, I, II da III 

mmedd sakvlev jgufebSi
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jgufebs Soris DT maCveneblis mixedviT.  ultrabgeriTi kvlevis 

monacemebi ZiriTad sakvlev jgufebSi warmodgenilia cxrili 2-Si.              

   marcxena parkuWis masisa da zomebis gaTvaliswinebiT I da III 

jgufebidan gamoiyo qvejgufebi:  IA jgufi – veterani sportsmenebi 

marcxena parkuWis hipertrofiiT, IB jgufi - veterani sportsmenebi 

marcxena parkuWis hipertrofiiis gareSe  da IIIA  jgufi – hipertenziiT 

pacientebi marcxena parkuWis hipertrofiiT. (ix.cxrili 3; sur 5, sur 

6)Mmarcxena parkuWis hipertrofiis kriteriumebi iyo: mpmi >125 g/m², 

kedlis sisqe >11mm.                                                           

                                                       

 

                                                    cxrili 3 

    sakvlevi jgufebi mp-is masisa da zomebis gaTvaliswinebiT 

                qvejgufebis seleqciis Semdeg                  

  

I jgufi I A jgufi I B jgufi II jgufi IIIA jgufi IIIA jgufi 

veterani 

sportsmenebi 

 

veterani 

sports. 

mp-is 

hipertro- 

iiT 

veterani 
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fiis 
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sakontro-

lo 
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                                       suraTi 5 

  sakvlevi jgufebi mp-is masisa da zomebis 

 gaTvaliswinebiT qvejgufebis seleqciis Semdeg            

sakvlevi kontigenti

3 2

1
54 1

2
3
4
5

 
1 --  veterani sportsmenebi mp-is hipertrofiis gareSe 

2 – veterani sportsmenebi  mp-is hipertrofiiT 

3 – sakontrolo jgufi 

4 – arteriuli hipertenziiT pacientebi mp-is hipertrofiiT 

5 -- arteriuli hipertenziiT pacientebi mp-is hipertrofiis gareSe 
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                                                    suraTi 6 

   marcxena parkuWis hipertrofiis SemTxvevebis 

           raodenoba sakvlev jgufebSi 
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fiis 
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                                                              cxrili 4 

       marcxena parkuWis masis , zomebis, gandevnis fraqciisaa da    

   diastoluri  avsebis doplereqokardiografiuli maCveneblebi mp-is    

   masisa da zomebis gaTvaliswinebiT  qvejgufebis seleqciis Semdeg 

           formirebul qvejgufebSi  da sakontrolo jgufSi 

   IA jgufi 95% 

si 

  II jgufi  95% 

si 

   III A 

jgufi 

95% 

si 

 saS. ± SD  saS. ± SD  saS. ± SD  

pSZ 1* 

(mm) 

12,8 ± 1,3 11,86- 

13,64 

9,3 ± 0,9 9,06- 

9,58

12,9 ± 0,8 12,42- 

13,40 

Uuk 

(mm) 2* 

12,1 ± 1,0 11,44- 

12,81 

9,2 ± 1,0 8,93- 

9,47

11,3 ± 1,3 10,52- 

12,02 

Mmpedd 

(mm) 3* 

60,3 ± 1,0 59,53- 

60,97 

48,5 ± 3,7 47,42- 

49,50

56,7 ± 1,4 55,89- 

57,57 

Mmpmi 

g/m2 4* 

148,1 ± 19,9 134,35- 

161,92 

75,1 ± 21,4 69,19- 

81,04

119,3 ± 20,8 106,97- 

131,60 

gf% 

5* 

63,4 ± 1,7 59,93- 

69,84 

63,5 ± 2,2 29,99- 

33,87

60,1 ± 2,0 58,90- 

61,29 

Ev 6* 

m/s 

0,6 ± 0,2 62,21- 

64,54 

1,0 ± 1,2 62,89- 

64,09

0,4 ± 0,1 0,38- 

0,47 

Av 7* 

m/s 

0,75 ± 1,67 0,50- 

0,75 

0,5 ± 0,1 0,8- 

0,84

0.55 ± 0.05 0,52- 

0,59 

Ev/Av8* 0,8 ± 0,2 0,63- 

0,87 

1,7 ± 0,4 0,57- 

0,63

0.74 ± 0.11 0,67- 

0,80 

DT9* 276,25 ± 71,05 0,66- 228,9 ± 38,9
1,32- 

235.9 ± 68.9 195,18- 

                                                 
P 1 *-- IA –II <0,0001 , P 1 *-- IA –IIIA >0,05 ,  P 1 *-- II –IIIA<0,0001 
P 2 *-- IA –II <0,0001 , P 2 *- IA –IIIA>0,05 , P 2 *-  II –IIIA<0,0001    
P 3 *-- IA –II<0,0001   ,   P 3 *-  IA –IIIA >0,05  ,  P 3 *-  II –IIIA<0,0001 
P 4*--  IA –II <0,0001   , P 4 *-  IA –IIIA <0,05   ,  P 4 *-  II –IIIA<0,0001 
P 5*--  IA –II<0,0001    , P 5 *-  IA –IIIA<0,05     ,  P 5 *- II –IIIA<0,0001 
P 6 *-- IA –II <0,0001   , P 6 *-  IA –IIIA <0,05    ,  P 6 *-  II –IIIA<0,0001 
P 7 *--  IA –II>0,05       , P 7 *-  IA –IIIA <0,05    ,  P 7 *- II –IIIA >0,05 
P 8* --  IA –II<0,05       , P 8 *-  IA –IIIA>0,05      ,  P 8 *- II –IIIA <0,05 
P9* --- IA –II<0,05       , P 9 *-  IA –IIIA>0,05      ,  P 9 *- II –IIIA <0,05 
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mwm 0,94 1,46 276,63 

 

K3.1.1. dopler-eqokardiografiuli monacemebi veteran sportsmenebSi. 

Ddoplereqokardiografiuli monacemebi Seiswavleboda veteran 

sportsmenTa sam jgufSi :  

I jgufi (veterani sportsmenebis erTiani jgufi),  

IA jgufi ( veterani sportsmenebi mp-is hipertrofiiT),I  

IB jgufi ( veterani sportsmenebi  mp-is hipertrofiis gareSe) 

Ggaanalizebuli iyo dopler-eqokardiografiul parametrebs Soris 

korelaciuri kavSirebi jgufebSi da jgufebs Soris parametrebis 

Sedarebis Sedegebi ( ix. cxr.5 da cxr 6). 

I jgufSi gamovlinda korelacia mpmi- sa, kedlis sisqeebsa da 

distoluri avsebis maCveneblebs Soris. korelaciebi aRniSnul 

maCveneblebs Soris naCvenebia grafikebiT. ( gr. 1, gr. 2, gr. 3, gr 4)  

 

 

cxrili 4 a 

Mmarcxena parkuWis masis indeqsebi IA, II, III da III A jgufebSi 

 

 IA jgufi II jgufi III jgufi III A jgufi 

 saS±SD CI saS±SD CI saS±SD CI saS±SD CI 
Mmpmi* 
g/m2  148,1±19,9 134,35- 

161,92 75,1±21,4 69,19- 
81,04

111,4±20,2 102,53- 
120,19 

119,3±20,8 106,97- 
131,60 

Mpmi**  
g/m 2.7 
 

64.9±1.68 59,93- 
69,84 31.9±7.0 29,99- 

33,87
53.0±10.1 48,61- 

57,53 
58.9±8.2 54,05- 

63,75 

 

P*     IA – IIIA <0,05 

P**  IA – IIIA >0,05 
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                                                      cxrili 5 

M   arcxena parkuWis masis , zomebis, gandevnis fraqciisaa da    

   diastoluri  avsebis doplereqokardiografiuli maCveneblebi 

                      I,  IA, IB da  II jgufebSi 

   I jgufi   IA jgufi     IB jgufi   II jgufi 

 saS.±SD CI saS.±SD CI saS.±SD CI saS.±SD CI 

pSZ 

(mm) 1* 

10,2±1,5 9,81- 

10,63 
12,8±1,3 11,86- 

13,64 

12,9±1,3 11,86 

13,85 
9,3±0,9 9,06- 

9,58 

uk 

(mm) 2* 

10,0±1,3 9,62- 

10,34 
12,1±1,0 11,44- 

12,81 

12,3±1,0 11,58 

12,99 
9,2±1 8,93- 

9,47 

mpedd 

(mm) 3* 

54,1±3,4 53,15- 

55,01 
60,3±1,0 59,53 

60,97 
60,1±1,1 59,35 

60,93 
48,5±3,7 47,42 

49,50 

mpmi 

g/m²²4* 

 

96,4±26,7 89,05 

103,83 
148,1±19,9 134,3 

161,9 83,47±10,71 79.23- 

86.77 

75,1±21,4 133,5 

164,9 

g/m 

2.75* 

 

43.0±11.2 39,90- 

46,11 
64.9±1.68 59,93 

69,84 43,7±5,72 40,05- 

45,95 

31.9±7.0 29,99 

33,87 

gf%6* 

 

64,0±2,1 63,47- 

64,61 
64.9±1.68 59,93 

69,84 
64.9±7.72 59,26 

70,70 
31.9±7.0 29,99 

33,87 

Ev 

m/s 
7* 

0,8±0,1 0,74- 

0,81 
0,6±0,2 0,50- 

0,75 
0,6±0,2 0,47- 

0,73 
0,82±0,07 0,8- 

0,84 

Av 

m/s 
8* 

0.6±0.127 0,56- 

0,64 
0.75±1.67 0,63- 

0,87 
0.55±0.06 0,51- 

0,59 
0.6±0.1 0,57- 

0,63 

Ev/Av9* 

 

1.23±0.32 1,23- 

1,41 
0.8±0.2 0,66- 

0,94 
1.01±0.3 0,75- 

1,28 
1.39±0.26 1,32- 

1,46 

DT 

wm10* 

211.4±48.2 198,03- 

224,77 
276.25±71.05 227,02- 

325,48 
112.9±11.12 104,61- 

121,10 
203,7± 

25,5 

196,6 

210,7
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P1*    IA – II<0,00001,  IA – IB <0,00001,    IB --  II<0,05,         I – II<0,00001 
P2*    IA – II<0,00001,  IA – IB <0,00001,    IB --  II>0,05,        I – II<0,00001 
P3*    IA – II<0,00001,  IA – IB <0,00001,    IB --  II <0,0001,     I – II<0,00001 
P4*    IA – II<0,00001,  IA – IB <0,00001,    IB --  II <0,05,       I – II<0,00001  
P5*    IA – II<0,0001,   IA – IB <0,00001,    IB --  II <0,00001,    I – II<0,00001 
P6*    IA – II<0,0001,   IA – IB >0,05,      IB --  II >0,05,       I – II>0,05  
P7*   IA I – II<0,0001  IA – IB <0,001,      IB --  II >0,05       I – II<0,05 
P8*   IA – II>0,05,     IA – IB <0,00001,    IB --  II <0,00001,    I – II>0,05 
P9*   IA – II<0,05,     IA – IB >0,05,       IB --  II <0,00001    I – II>0,05 
P10*  IA – II>0,05,     IA – IB >0,05,       IB --  II <0,00001    I – II>0,05 
 
I* -- I jgufi, IA * -- IA jgufi, IB* -- IIB jgufi, II* --II jgufi 
 

                                                     cxrili 6 

korelaciuri kavSiri  marcxena parkuWis struqturul da 

 diastoluri funqciis maCveneblebs Soris  I jgufSi                             

 

 
Ev m/s Av m/s Ev/Av DT 

pSZ 

(mm) 
-

,437(**) ,424(**)
-

,646(**)
,337(*)

p 0,002 0,002 0,000 0,017

ukd 

(mm) 
-

,453(**) 
,462(**)

-

,602(**)
,534(**)

p 0,001 0,001 0,000 0,000

mpedd 

(mm) 
-

,372(**) ,497(**)
-

,591(**)
,430(**)

p 0,008 0,000 0,000 0,002

mpmi 

g/m² 
-

,546(**) ,445(**)
-

,701(**)
,482(**)

p 0,000 0,001 0,000 0,000
mpmi -
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g/m2,7 ,467(**) ,499(**) -

,683(**)

,448(**)

p 0,001 0,000 0,000 0,001
                                                                                    

                                              grafiki 1 

   korelacia  mp-is masis indeqssa (g/m²) da Ev/Av  

          Sefardebas   Soris I jgufSi  
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maSasadame,  sportsmenebSi miokardiumis masasa da Ev/Av Sefardebas 

Soris gamovlinda uaryofiTi korelaciuri kavSiri, rac niSnavs imas, 

rom marcxena parkuWis masis matebas Tan sdevs Ev/Av Sefardebis 

Semcireba. Cvens mier gansazRvrulma  orive masis indeqsma gamoavlina 

msgavsi korelaciuri damokidebuleba Ev/Av Sefardebis mimarT (gr.1, gr. 

2) sxeulis zedapiris farTobTan koregirebul indeqssa da Ev/Av-s Soris 

R=0,457, xolo (g/m2,7) indeqssa da  Ev/Av- s Soris R=0,474                                   

                                                  grafiki 2 

  korelacia  mp-is masis indeqssa (g/m2,7) da Ev/Av  

           Sefardebas   Soris I jgufSi 
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korelacia g/m2,7/Ev/Av 
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uaryofiTio korelaciuri kavSiri gamovlinda agreTve parkuWTaSua 

Zgidesa  da Ev/Av Sefardebas Soris (gr.3) 

                                              grafiki 3 

     korelacia  parkuWTaSua Zgidesa  da Ev/Av  

             Sefardebas Soris I jgufSi 
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Mgrafikze asaxuli korelaciuri kavSiri parkuWTaSua Zgidis sisqesa da  

Ev/Av Sefardebas Soris miuTiTebs, rom pSZ sisqis mateba asocirebulia 

Ev/Av Sefardebis klebasTan. msgavsi korelacia vlindeba mmedd-sa da 

Ev/Av –Soris. amdenad veteran sportsmenebSi ( I jgufSi) marcxena 

parkuWis kedlis sisqeebis, masis indeqsisa da mmedd-is mateba 

dakavSirebuli iyo Ev/Av Tanafardobis SemcirebasTan. Ggansxvavebuli 

kavSirurTierToba gamovlinda marcxena parkuWis struqturul 
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maCveneblebsa da diastoluri avsebis Senelebis dros (DT) Soris. 

marcxena parkuWis kedlis sisqeebisa da masis matebas Tan sdevda DT-s 

mateba.                                                                              

                                                       

 

 

 

 

 

 

 

                                                grafiki 4 

 korelacia diastoluri avsebis Senelebis drosa(DT)  da  

       parkuWTaSua Zgidis sisqes Soris I jgufSi  

 

                                                                      

                                                   grafiki 5 

korelacia diastoluri avsebis Senelebis drosa (DT) da  

       mp-is masis indeqss (g/m2,7) Soris  I jgufSi      
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korelacia DT/g/m2,7
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zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom veterani 

sportsmenebis jgufSi mp-is masisa da zomebis mateba asocirdeboda Ev/Av 

klebasTan da DT-s matebasTan, rac damaxasiaTebelia relaqsaciis 

darRvevis tipis diastoluri disfunqciisaTvis. I jgufidan gamoyofili 

mp-is hipertrofiis kriteriumebis mqone sportsmenebiT formirebuli IA 

jgufis kvlevis Sedegebis analizma aCvena, rom mp-is hipertrofiis mqone 

veteran sportsmenTa umravlesobas aReniSneba relaqsaciis darRvevis 

tipis diastoluri disfunqcia veteran sportsmenTa umravlesobas 

aReniSneba relaqsaciis darRvevis tipis diastoluri disfunqcia 

(ix.cxrili 7)                                                                                                                                               

                                                                                                    suraTi 7                        

       diastoluri funqcia veteran sportsmenebSi                                
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diastoluri funqcia IA jgufSi

1
84%

2
2%

3
14%

1
2
3

 
1 – diastoluri funqcia Senaxuli 

2 – diastoluri  disfunqcia restriqciuli tipis 

3 – diastoluri disfunqcia- relaqsaciis darRvevis tipi 

 

 

Mmxolod erT SemTxvevaSi gamovlinda mZime restriqciuli tipis 

diastoluri disfunqcia gulis ukmarisobis simtomebis manifestaciis 

gareSe. (ix.cxrili 7)                                                               

                                                            

 

 

 

                                                             

 

 

 

                                                                                     

                                                       cxrili 7 

 doplereqokrdiografiuli monacemebi veteran sportsmenebSi 
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                     mp-is  hipertrofiiT 

 

N 

pSZ 

(mm) 

uk 

(mm) 

Mpedd 

(mm) 

Mpmi 

g/m² 

g/m2.7  

Ggf

% 

Ev 

m/s 

Av 

m/s 

Ev/Av DT 

mwm 

 

7. 
13 13 59 157 

 

69,68 

64 0,51 0,7 0,72 

(<1) 

315 

8. 

 

12 12 60 128 

61,42 

67 0,72 0,95 0,75 

(>1) 

290 

9. 
 

14 13 61 172,01

68,88 

63 0,47 07 0,67 

(<1) 

320 

 

10 

11 11 62 119,08

50,76 

62 0,5 0,7 0,71 

(<1) 

295 

17. 

 

15 13 60 176,18

74,76 

62 0,4 0,6 0,67 

(<1) 

310 

23. 

 

12 11 61 140 

64,27 

63 0,8 0,95 0,84(>1) 250 

29. 

 

13 11 59 143,78

62,48 

 

62 0,9 0,5 1,28 

(>1) 

110 

49. 

 

12 13 60 149 

66,86 

64 0,7 0,9 0,77 

(>1) 

320 

 

                                                                     

 

K 

 

.1.1. dopler-eqokardiografiuli monacemebi arteriuli hipertenziiT  

                pacientebis jgufSi ( III jgufi)  

arteriuli hipertenziiT pacientebSi  Seswavlili iyo mp-is 

struqturuli da sistolur-diastoluri funqciis maCveneblebi. 

gaanalizebuli iyo korelaciuri kavSirebi aRniSnul parametrebs 

Soris.(ix.cxr. 8) pacientebSi arteriuli hipertenziiT gamovlinda 

korelacia parkuWTaSua Zgidis sisqesa , marcxena parkuWis masis indeqssa 
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(g/m2,7) da diastoluri avsebis maCveneblebs Soris, agreTve mp-is 

enddiastolur diametrsa da diastoluri avsebis maCveneblebs Soris           

                                                                 cxrili 8 

korelaciuri kavSiri  marcxena parkuWis struqturul da diastoluri  

                 funqciis maCveneblebs Soris III jgufSi 

 

 
Ev m/s Av m/s Ev/Av DT 

pSZ 

(mm) 

 

r=-

,470(*)

 

r=,661(**)

 

r=-

,742(**)

 

r=0,282 

p 0,037 0,001 0,000 0,229 
ukd 

(mm) 
r=-

0,321 
r=0,353 

r=-

0,419 
r=0,261 

p 0,167 0,127 0,066 0,267 
mpedd 

(mm) 
r=-

0,306 
r=,762(**)

r=-

,731(**)
r=0,054 

p 0,189 0,000 0,000 0,823 
mpmi 

g/m² 
r=-

0,010 
r=,502(*) -0,319 

r=-

0,024 

p 0,967 0,024 0,170 0,919 
mpmi 

g/m2,7 
r=-

0,344 
r=,613(**)

r=-

,645(**)
r=0,278 

p 0,138 0,004 0,002 0,235 
             (*) P< 0,05 
                       (**) P< 0,001 
              

msgavsad veterani sportsmenebisa pacientebSi art.hipertenziiT mp-is 

masis zrda asocirebuli iyo Ev/Av Tanafardobis SemcirebasTan;  

analogiuri kavSiri gamovlinda parkuWTaSua Zgidis sqesa, mp-is 

enddiastolur diametrsa da Ev/Av maCveneblebs Soris. (ix.: gr 6; gr 7;  

gr 8)                                              

                                        grafiki  6 

 korelacia  mp-is masis indeqssa (g/m2,7) da Ev/Av  
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           Sefardebas Soris III jgufSi 

korelacia Ev/Av / g/m 2,7

0
10
20
30
40
50
60
70
80

0 0,5 1 1,5 2 2,5

Ev/Av

g
/m
 
2
,7

R= -0,645

 

                                                 G 

                                                      grafiki 7 

  korelacia  mp-is enddiastolur diametrsa da Ev/Av 

              Sefardebas Soris  III jgufSi  

 

korelacia Ev/Av / mpedd

50

52

54

56

58

60

0 0,5 1 1,5 2 2,5

Ev/Av

m
p
e
d
d
 
(m
m
)

R= -0,731

 

                                              grafiki 8 

   korelacia  pSZ –is sisqesa da Ev/Av Sefardebas  

                    Soris III jgufSi   
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korelacia Ev/Av / pSZ 

0

5

10

15

0 0,5 1 1,5 2 2,5

Ev/Av

p
Z
d
 
(m
m
)

R= -0,742

 

          

                                                         

arteriuli hipertenziiT pacientebSi, gansxvavebiT sportsmenebisagan 

prevalirebda diatoluri disfunqciis fsevdonormalizaciis tipi -  8 

(40%). Mmxolod sam SemTxvevaSi gamovlinda relaqsaciis darRvevis tipi 

3(15%). (ix.cxr 9 da sur.10) 

 

 

 

                                                                

 

 

 

 

 

 

 

                                                 

 

  

                                                                                    

                                                         

                                                             

                                                        cxrili 9 

  dopler-eqokardiografiuli monacemebi pacientebSi arteriuli    
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                  hipertenziiT da hipertrofiiT 

 

 

N 

pSZ 

(mm) 

Uuk 

(mm) 

Mmpedd

(mm) 

Mmpmi 

g/m² 

g/m2.7  

Ggf% Ev 

m/s

Av 

m/s

Ev/Av DT 

mwm 

1*. 12 9 55 106,2 

47,94 

59 0,5 0,6 0,8 225 

2.* 13 12 56 97,72 

56,35 

63 0,4 0,5 0,8 140 

3.** 14 12 57 101,01

65,91 

64 0,4 0,6 0,6 285 

4.** 13 13 54 98,12 

66,25 

60 0,3 0,5 0,6 320 

5.* 14 12 58 143,87

64,82 

60 0,5 0,6 0,83 140 

6.* 12 11 57 119,6 

51,01 

60 0,5 0,6 0,83 140 

7*. 13 11 56 127,97

57,37 

58 0,4 0,5 0,8 230 

8.* 13 10 58 126,02

58,23 

57 0,5 0,6 0,83 170 

9.** 12 10 57 106,15

47,37 

61 0,3 0,5 0,6 320 

10* 12 11 57 121,18

59,22 

60 0,4 0,5 0,8 205 

11*. 14 13 59 164,26

73,41 

59 0,5 0,6 0,83 240 

 

A** diastoluri disfunqcia relaqsaciis darRvevis tipi 

 *  diastoluri disfunqcia fsevdonormalizaciis  tipi 

 

           

                                    suraTi  10 

           diastoluri funqcia III jgufSi 
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diastoluri funqcia III jgufSi

2
40%

1
45%

3
15%

1
2
3

 

 

  1 – diastoluri funqcia Senaxuli 

  2 -- diastoluri disfuqcia- relaqsaciis darRvevis tipi   

  3 -- diastoluri disfuqcia- fsevdonormalizaciis tipi 

 

 

 

 

 

 

 

 

 

 

 

3.2  datvirTvis testis monacemebi sakvlev jgufebSi 
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   datvirTvis stres-testis Sedegebis analizma aCvena jgufebs Soris 

sarwmuno gansxvavebebi testis maCveneblebis mixedviT. (ix.cxrili 12, 

cxr.13, cxr 14, cxr 15)  

sakvlev jgufebSi gansxvavebuli iyo testis Sewyvetis sxvadasxva mizezis 

procentuli raodenoba. testis Sewyvetis mizezi veteran sportsmenebSi 

iyo riTmis maqsimaluri asakobrivi mniSvnelobis miRweva- 2 (4%), daRla - 

42 (84%), sistoluri arteriuli wnevis mateba >230 mm.v.wy.sv 2(4%), ST 

segmentis iribi daRmavali da horizontaluri depresia >2mm -2(4%). 

sakontrolo jgufSi testis Sewyvetis ZiriTadi mizezi iyo daRla - 49 

(98%), pacientebSi arteriuli hipertenziiT testis Sewyvetis mizezebi iyo 

daRla - 1 (2%) sistoluri arteriuli wnevis kritikuli mateba- 13(93%,      

diastoluri arteriuli wnevis kritikuli mateba 5 (%).  (ix. cxrili 11)          

                                                                  cxrili 11 

         datvirTvis testis Sewyvetis mizezebi sakvlev jgufebSi 

 

 riTmis 

maqs.asak.mniS. 

miRweva  

N(%) 

daRla 

N(%) 

sist.art. 

wnevis 

mateba > 

230 

mm.v.wy.sv 

N(%) 

diast. 

art. 

wnevis 

mateba 

>130 

mm.v.wy.sv 

N(%) 

ST 

depresia 

>2mm 

N(%) 

sxva 

mizez. 

N(%) 

veterani 

sportsmenebi 

2 (4%) 42 (84%) 2(4%) 0 2(4%) 2(4%) 

sakontrolo 

jgufi 

0 49 (98%) 0 0 0 1 (2%) 

Ppacientebi 

hipertenziiT 

0 1 (2%) 13 (93%) 5 (%) 1 (2%) 0 

 

 

Yyvela sakvlev jgufSi gaanalizebuli iyo QT intervalis dispersiis  

(QTd)Qcvlileba datvirTvis testis ganmavlobaSi da datvirTvis testis 

araeleqtrokardiografiuli maCveneblebi: funqciurunarianoba 

(maqsimaluri Sesrulebuli muSaoba), datvirTvaze qronotropuli pasuxis 
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parametrebi, riTmis aRdgenis maCvenebeli da arteriuli wnevis 

sistoluri da diastoluri maCveneblebis dinamika. 

QTd-is mosvenebis saSualo  jgufuri maCvenebeli I jgufSi iyo normis 

farglebSi, xolo ΔQTd<0. QTd-is mosvenebis maCvenebeli, iseve rogorc 

QTd-is cvlileba datvirTvis testis ganmavlobaSi (ΔQTd) sarwmunod ar 

gansxvavdeboda veterani sportsmenebis erTian jgufsa da sakontrolo 

jgufs Soris(ix.cxr 12). QTd-is mosvenebis maCvenebeli III jgufSi 

mniSvnelovnad da sarwmunod aRemateboda I da II jgufis Sesabamis 

maCvenebels. Aarteriuli hipertenziiT pacientebSi ΔQTd>0 gansxvavebiT 

veterani sportsmenebisa da sakontrolo jgufisagan(ix.cxr 12).. 

                                                           cxrili 12 

            QT intervalis dispersiis maCveneblebi sakvlev jgufebSi 

 

I jgufi IA 

 jgufi 

IB   

jgufi 

II jgufi III jgufi IIIA 

jgufi 

jguf. 

 

 

 

Pparamet. 

saS 

± 

SD 

95% 

si 

saS 

± 

SD 

95% 

si 

 

saS ± 

SD 

95% 

si 

saS 

± 

SD 

95% 

si 

saS 

± 

SD 

95% 

si 

saS 

± SD 

95% 

si 

QTd 

mosv.* 

36,8 

± 

16,5 

39,5‐ 

60,4 

50,0 

± 

15,1 

39,5‐ 

60,4 

34,3 

 ± 

15,6 

 

29,5‐ 

39,0 

38,4 

± 

14,2 

34,4‐ 

42,3 

60,0 

± 

14,9 

34,4‐ 

42,3 

59,09

± 

15,78 

49,7-

68,4 

 ΔQTd** -3,0  

± 

14,2 

8,90‐ 

23,6 

16,3 

± 

10,6 

8,90‐ 

23,60

‐6,7 

± 

11,6 

‐

10,18‐

‐3,15 

-7,6 

± 

11,5 

‐

10,80‐

‐4,40 

7,0 

± 

8,6 

‐

10,80‐ 

‐4,40 

4,55 

± 

6,88 

0,48-

8,61 

 

P* I-  II>0,05, I—III<0,00001 , II—III<0,00001 ,IA--II<0,05 , IA---IB <0,05 , IA—IIIA>0,05 , IIIA --- II<0,001      

P** I—II>0,05  ,I—II<0,00001I   ,II—II<0,00001I   ,IA ---- II<0,00001  ,IA---IB<0,00001  ,IA—IIIA<0,05  

,IIIA --- II<0,00001      

  datvirTvis testis ganmavlobaSi QTd-s dinamika sarwmunod 

gansxvavdeboda IA  da  IB B jgufebSi.  IA jgufSi ΔQTd>0 , xolo  IB jgufSi 

ΔQTd<0 (ix.cxr 12). maSasadame, veteran sportsmenebSi mp-is hipertrofiiT, 

iseve rogorc pacientebSi arteriuli hipertenziiT, datvirTvis testis 

ganmavlobaSi  ΔQTd>0. amisagan gansxvavebiT veteran sportsmenebSi mp-is 
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hipertrofiis gareSe da sakontrolo jgufSi ΔQTd<0. QTd is dinamikis 

xasiaTi sakvlev jgufebSi asaxulia cxrilSi 13 da sur.11                         

                                                    cxrili 13 

                            QTd is dinamikis xasiaTi sakvlev jgufebSi 

 

 QTd↑*   

n(%) 

QTd↓* 

n(%) 

QTd (0)* 

n(%)Q 

I jgufi  8  

(16%)   

 11 

(22%)   

 31  

(64%)  

IA jgufi  7 

(87,5%)  

 1 

(12,5%) 

  0 

IB jgufi  1 

(2,56%)  

 10 

(25,65%) 

 31 

(71,79%) 

II jgufi  1  

(2%) 

 25  

(50%) 

  24 

 (48%)  

III jgufi  9 

 (45%)  

 0  11  

(55%) 

IIIA jgufi  4 

(36,36%  

) 

 0 7 

(63,64%)  

) 

               

                 QTd↑*  -   QTd is zrda datvirTvisas 

                                  QTd↓*  -   QTd is Semcireba datvirTvisas 

                               QTd (0)* -QTd ucvleli datvirTvisas 
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                                                  suraTi 11 

 

 

Mmaqsimaluri Sesrulebuli samuSaos  (mSs) mniSvneloba I jgufSi 

aRemateboda II da III jgufSi analogiuri maCveneblis mniSvnelobas. mesame 

jgufSi  mSs naklebi iyo II jgufTan SedarebiT. IA  da IB jgufebs Soris 

sarwmuno gansxvaveba mSs –s mixedviT ar gamovlinda. IA jgufSi mSs –s 

mniSvnelovnad meti iyo  IIIA jgufTan SedarebiT. ( ix. cxr 14. cxr 15. cxr 

16. sur.13)                                     

                                

 

 

 

                                   

 

 

 

 

 

 

 

 

 

QT  dispersiis cvlileba datvirTvis 
testis dros

I jg 

IA jg

II jg

IIIjg
IIIAjg

-25 
-20 
-15 
-10 
-5 
0 
5 

10 
15 
20 
25 
30 

1

mwm 

I jg IA jg II jg IIIjg IIIAjg
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                               suraTi 12 

maqsimaluri Sesrulebuli samuSao 

datvirTvis 

testis dros sakvlev jgufebSi

Ijg

IA jg

II jg

III jg

0

50

100

150

200

250

1

w
at

Ijg IA jg II jg III jg

 

Ggcs pikuri mniSvneloba (gcs piki) I jgufSi aRemateboda II da III 

jgufSi Sesabamisi maCveneblis mniSvnelobas. mesame jgufSi  gcs piki 

naklebi iyo II jgufTan SedarebiT. IA  da IB jgufebs Soris sarwmuno 

gansxvaveba gcs piki –s mixedviT ar gamovlinda. IA jgufSi gcs piki meti 

iyo  IIIA jgufTan SedarebiT. ( ix. cxr 14. cxr 15. cxr 16. cxr 17.) 

G maqsimaluri asakobrivi gcs –s 85%-is miRwevis dadebiTi maCvenebeli 

(mgcs 85%-is miRweva anu SemTxvevebi, rodesac datvirTvis testis dros 

miRweuli iyo gcs-is maqsimaluri asakobrivi mniSvnelobis 85% )  aseve 

mniSvnelovnad da sarwmunod  meti iyo I jgufSi, rogorc III, aseve II 

jgufTan SedarebiT (p<0,05 II da III jgufebs Soris gansxvaveba aRniSnuli 

maCveneblis mixedviT statistikurad sarwmuno ar aRmoCnda(ix. cxr .14 

cxr 17 ) 
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                                                          cxrili 14 

veloergometruli datvirTvis testis araeleqtrokardiografiuli    

             parametrebi I, II da III jgufebSi 

 

 I jgufi 

 

II jgufi III jgufi 

 saS ± 

SD 

95% 

si 

saS ± 

SD 

95% 

si 

saS ± 

SD 

95% 

si 

mSs(w)1* 

 
184,5±32,3 

175,55‐ 

193,45 
156,0±21,8 

149,97‐ 

162,03 
132,9±42,5 

113,77‐ 

152,02 

Ggcs2* 

mosv 

 

77,1±5,8 
75,51‐ 

78,73 
77,1±5,6 

75,54‐ 

78,62 
80,3±6,4 

77,44‐ 

83,19 

Ggcs3*  

piki 

 

154,9±7,9 
152,72‐ 

157,08 
146,5±8,4 

144,17‐ 

148,83 
138,3±19,4 

129,59‐ 

147,04 

gcs85%4* 

miR. 

70% 

 
 

60% 

 
 

40% 

 
 

Ggcsr5* 

 
77,3±10,4 

74,47‐ 

80,21 
69,3±9,2 

66,71‐ 

71,81 
59,7±23,3 

49,22‐ 

70,15 

ggcr6* 

 
76,6±8,2 

74,38‐ 

78,90 
69,7±8,2 

67,45‐ 

72,03 
60,7±22,4 

50,69‐ 

70,79 

Ggcs7* 

40-100 
59,6±7,8 

57,47‐ 

61,81 
49,6±12,6 

46,06‐ 

53,06 
37,9±16,9 

30,32‐ 

45,47 

WL8* 

100 
92,0±19,8 

86,50‐ 

97,50 
75,5±20,5 

69,82‐ 

81,18 
69,6±21,3 

60,03‐ 

79,23 

Ggcs9* 

aRd. 
25,0±4,8 

23,70‐ 

26,38 
22,0±7,3 

19,97‐ 

23,99 
16,6±6,7 

13,56‐ 

19,60 

saw10* 

mosv. 
120,7±8,9 

118,23‐ 

123,17 
123,6±8,3 

121,29‐ 

125,91 
132,1±11,6 

126,90‐ 

137,31 

Ddaw11* 

mosv 
78,6±6,7 

76,74‐ 

80,46 
78,2±5,1 

76,78‐ 

79,62 
88,2±10,6 

83,41‐ 

92,91 
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saw12* 

piki 

 

191,2±16,4 
186,66‐ 

195,74 
181,3±13,7 

177,49‐ 

185,11 
221,1±11,5 

215,88‐ 

226,22 

daw13* 

piki 
81,7±8,9 

79,23‐ 

84,17 
84,0±8,8 

81,56‐ 

86,44 
121,6±3,7 

119,89‐ 

123,26 

Δsaw14* 

 
70,5±18,1 

65,49‐ 

75,51 
57,7±15,6 

53,37‐ 

62,03 
84,5±29,0 

71,78‐ 

97,22 

Δdaw15* 

 
3,1±7,6 

0,99‐ 

5,21 
5,8±8,6 

3,42‐ 

8,18 
31,8±11,0 

26,91‐ 

36,59 

 

P1* I – II <0,00001,  I – III<0,00001,  II ---- III < 0,001 
P2* I – II>0,05,     I – III> 0,05,    II ---- III <0,05 
P3* I – II<0,00001,  I – III<0,00001,  II ---- III <0,05 
P4* I – II<0,05,    I – III<0,05,     II ---- III<0,05 
P5* I – II<0,00001,  I – III<0,00001,  II ---- III<0,05 
P6* I – II<0,00001,  I – III<0,00001,  II ---- III<0,05 
P7* I – II<0,00001,  I – III<0,00001,  II ---- III<0,05 
P8* I – II<0,00001,  I – III< 0,001,  II ---- III> 0,05 
P9* I – II<0,05,     I – III < 0,001, II ---- III<0,05 
P10* I – II> 0,05,   I – III<0,001,   II ---- II<0,001 
P11* I – II> 0,05,   I – III<0,001,   II ---- III<0,001 
P12* I – II<0,001,   I – III<0,001,   II ---- III<0,001 
P13* I – II>0,05,    I – III<0,001,   II ---- III<0,001 
P14* I – II<0,00001, I – III<0,00001,  II ---- III<0,001 
P15* I – II >0,05,   I – III<0,00001,  II ---- III<0,00001  

 

mniSvnelovnad ar gansxvavdebodnen mgcs 85%-is miRwevis maCveneblis 

mixedviT IA da IB jgufebi (p>0,05). IA jgufSi mgcs 85%-is miRwevis 

maCvenebeli sarwmunod meti iyo II da III jgufebTan SedarebiT.(p<0,05) 

(ix.cxr. 15, cxr 17)  

                                                                                    

                                                               

 

 

 

 

 

                                                               cxrili 15 
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veloergometruli datvirTvis testis araeleqtrokardiografiuli    

     parametrebi veteran sportsmenebsa da sakontrolo jgufSi 

 I 

jgufi 

95% 

si 

IA 

jgufi

95% 

si 

IB 

jgufi 

95% 

si 

II 

jgufi 

95% 

si 

 

 

saS ± 

SD 

 saS ± 

SD 

 saS ± 

SD 

 saS ± 

SD 

 

mSs(w)1* 

 

184,5 ± 

32,3 

175,55‐ 

193,45 

165,6 ± 

39,9 
137,94‐ 

193,31 
188,1±29,9 

179,07‐ 
197,12 

156,0±21,8 
149,97‐ 
162,03 

Ggcs2* 

mosv 

 

77,1  ± 

5,8 

75,51‐ 

78,73 

80,1 ±  

6,0 
75,99‐ 

84,26 
76,5±5,6 

74,84‐ 
78,26 

77,1±5,6 
75,54‐ 
78,62 

Ggcs3*  

piki 

 

154,9 ±  

7,9 

152,72‐ 

157,08 

147,1  ±

9,9 
140,24‐ 

154,01 
156,4±6,5 

154,40‐ 
158,36 

146,5±8,4 
144,17‐ 
148,83 

mgcs85%4* 

miR. 

70%  75%  
80% 
 

 
60% 
 

 

Ggcsrr5* 

 

77,3 ±  

10,4 

74,47‐ 

80,21 

67,9  ± 

12,8 

58,99‐ 

76,76 
79,1±8,9 

76,44‐ 
81,84 

69,3±9,2 
66,71‐ 
71,81 

gcsgr6* 

 

76,6 ±  

8,2 

74,38‐ 

78,90 

71,7± 

8,1 
61,28‐ 

75,97 
74,8± 
0,1 

68,25‐ 
75,8 
 

69,7±8,2 
67,45‐ 
72,03 

Ggcs7* 

40-100 

59,6  ± 

7,81 

57,47‐ 

61,81 

52,1  ± 

12,1 

43,71‐ 

60,54 
61,1±5,9 

59,28‐ 
62,87 

49,6±12,6 
46,06‐ 
53,06 

WL8* 

100 

92,0 ±  

19,8 

86,50‐ 

97,50 

81,3 ±  

29,1 

61,07‐ 

101,43 
94,0±17,3 

88,82‐ 
99,28 

75,5±20,5 
69,82‐ 
81,18 

Ggcs9* 

aRd. 

25,0  ± 

4,8 

23,70‐ 

26,38 

22,5  ± 

6,8 

17,80‐ 

27,20 
25,5±4,3 

24,22‐ 
26,82 

22,0±7,3 
19,97‐ 
23,99 

saw10* 

mosv. 

120,7 ±  

8,9 

118,23‐ 

123,17 

120,0 ± 

11,3 

112,14‐ 

127,86 
120,8±8,5 

118,25‐ 
123,42 

123,6±8,3 
121,29‐ 
125,91 

Ddaw11* 

mosv 

78,6 ±  

6,7 

76,74‐ 

80,46 

81,3  ± 

4,4 

78,18‐ 

84,32 
78,1±7,0 

75,98‐ 
80,21 

78,2±5,1 
76,78‐ 
79,62 

saw12* 

piki 

191,2 ±  

16,4 

186,66‐ 

195,74 

195,6  ±

20,3 

181,59‐ 

209,66 
190,4±15,7 

185,62‐ 
195,10 

181,3±13,7 
177,49‐ 
185,11 
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daw13* 

piki 

81,7  ± 

8,9 

79,23‐ 

84,17 

91,3 ±  

8,3 

85,47‐ 

97,03 
79,9±7,8 

77,51‐ 
82,25 

84,0±8,8 
81,56‐ 
86,44 

Δsaw14* 

 

70,5 ±  

18,1 

65,49‐ 

75,51 

75,6 ±  

15,0 

65,24‐ 

86,01 
69,5±18,6 

63,90‐ 
75,15 

57,7±15,6 
53,37‐ 
62,03 

Δdaw15* 

 

3,1 ±  

7,6 

0,99‐ 

5,21 

10,0 ±  

8,9 

3,86‐ 

16,14 
1,8±6,7 

‐0,24‐ 
3,81 

5,8±8,6 
3,42‐ 
8,18 

 

P1*   IA – II<0,01        , IB-II<0,001       ,  IA – IB >0,05  
P2*    IA – II>0,05         , IB-II >0,05      ,  IA – IB>0,05 
P3*  IA – II  <0,001        , IB-II<0,01     ,   IA – IB>0,05 
P4*   IA – II  >0,05 , IB-II<0,01 ,  IA – IB<0,001 
P5*     IA – II >0,05 , IB-II <0,001,  IA – IB<0,01        
P6*    IA – II   >0,05 , IB-II<0,001 ,  IA – IB<0,001       
P7*    IA – II   >0,05 , IB-II <0,001  ,  IA – IB<0,001       
P8*     IA – II   >0,05 , IB-II<0,001 ,  IA – IB>0,05 
P9*   IA – II  >0,05, IB-II<0,001  ,  IA – IB>0,05 
P10*  IA – II   >0,05 , IB-II>0,05 ,  IA – IB>0,05 
P11*  IA – II   >0,05, IB-II>0,05 ,  IA – IB>0,05 
P12*  IA – II <0,01  , IB-II<0,001 ,  IA – IB>0,05 
P13*   IA – II  <0,01, IB-I<0,001 ,  IA – IB<0,001       
P14*  IA – II <0,01 , IB-II <0,001,  IA – IB<0,001       
P15*  IA – II  >0,05 , IB-II<0,001, IA – IB<0,001       
                                                

 

 

 

 

 

 

 

 

 

                                                            

 

 

 

                                                                cxrili 16 
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veloergometruli datvirTvis testis araeleqtrokardiografiuli    

             parametrebi IA, II da IIIA jgufebSi 

 

 IAjgufi 

 

II jgufi IIIA jgufi 

 saS ± 

SD 

95% 

si 

saS ± 

SD 

95% 

si 

saS ± 

SD 

95% 

si 

mSs(w)1* 

 
165,6±39,9 

137,94‐ 

193,31 
156,0±21,8 

149,97‐ 

162,03 
134,1±49,1 

105,09‐ 

163,10 

Ggcs2* 

mosv 

 

80,1±6,0 
75,99‐ 

84,26 
77,1±5,6 

75,54‐ 

78,62 
79,0±7,3 

74,67‐ 

83,33 

Ggcs3*  

piki 

 

147,1±9,9 
140,24‐ 

154,01 
146,5±8,4 

144,17‐ 

148,83 
138,6±22,2 

125,53‐ 

151,74 

mgcs85%4* 

miR. 

59% 

 
 

60% 

 
 

50% 

 
 

Ggcsrr5* 

 
67,9±12,8 

58,99‐ 

76,76 
69,3±9,2 

66,71‐ 

71,81 
61,8±26,1 

46,39‐ 

77,25 

gcsgr6* 

 
0,7±0,1 

61,28‐ 

75,97 
69,7±8,2 

67,45‐ 

72,03 
62,5±25,3 

47,49‐ 

77,42 

Ggcs7* 

40-100 
52,1±12,1 

43,71‐ 

60,54 
49,6±12,6 

46,06‐ 

53,06 
37,2±18,3 

26,39‐ 

47,97 

WL8* 

100 
81,3±29,1 

61,07‐ 

101,43 
75,5±20,5 

69,82‐ 

81,18 
74,8±22,4 

61,60‐ 

88,03 

Ggcs9* 

aRd. 
22,5±6,8 

17,80‐ 

27,20 
22,0±7,3 

19,97‐ 

23,99 
16,5±7,3 

12,16‐ 

20,75 

saw10* 

mosv. 
120,0±11,3 

112,14‐ 

127,86 
123,6±8,3 

121,29‐ 

125,91 
131,4±11,6 

124,49‐ 

138,24 

Dsaw11* 

mosv 
81,3±4,4 

78,18‐ 

84,32 
78,2±5,1 

76,78‐ 

79,62 
89,5±10,4 

83,42‐ 

95,67 

saw12* 195,6±20,3  181,59‐  181,3±13,7  177,49‐  220,0±12,6  212,52‐ 
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piki 

 

209,66  185,11  227,48 

daw13* 

piki 
91,3±8,3 

85,47‐ 

97,03 
84,0±8,8 

81,56‐ 

86,44 
121,8±4,0 

119,43‐ 

124,21 

Δsaw14* 

 
75,6±15,0 

65,24‐ 

86,01 
57,7±15,6 

53,37‐ 

62,03 
88,6±22,9 

75,09‐ 

102,18 

Δdaw15* 

 
10,0±8,9 

3,86‐ 

16,14 
5,8±8,6 

3,42‐ 

8,18 
32,3±7,9 

27,63‐ 

36,92 

P1*   IA – II<0,05  , IA-III A>0,05 
P2*    IA – II>0,05 , IA-III A>0,05 
P3*  IA – II  <0,001 , IA-III A>0,05 
P4*   IA – II  >0,05, IA-IIiA  >0,05 
P5*     IA – II >0,05 , IA-III A>0,05 
P6*    IA – II   >0,05 , IA-III A>0,05  
P7*    IA – II   >0,05 , IA-III A>0,05  
P8*     IA – II   >0,05 , IA-III A>0,05 
P9*   IA – II  >0,05, IA-III A >0,05 
P10*  IA – II   >0,05 , IA-III A<0,05  
P11*  IA – II   >0,05, IA-III A<0,05 
P12*  IA – II <0,01 , IA-III A<0,05 
P13*   IA – II  <0,01, IA-III A<0,05 
P14*  IA – II <0,01 , IA-III A<0,05   
P15*  IA – II  >0,05, IA-III A<0,05 
 

 maSasadame, mgcs 85%-is miRwevis dadebiTi  maCvenebeli yvelaze meti iyo 

sportsmenebSi mp-is hipertrofiis gareSe da sarwmunod aRemateboda 

rogorc sakontrolo pirebSi , aseve arteriuli hipertenziiT 

pacientebSi Sesabamis maCveneblebs.  

Ggcsrr da gcsgr  sarwmunod gansxvavdeboda I, II da III jgufebSi, (ix 

cxr 14, cxr 17). iseve rogorc IA da IB jgufebs Soris(ix cxr 15, cxr 

17).orive maCvenebeli IB jgufSi mniSvnelovnad aRemateboda IA, II da III 

jgufis maCveneblebs. IA da II jgufebs Soris Ggcsrr da gcsgr  

maCveneblebis mixedviT sarwmuno gansxvaveba ar gamovlinda (ix cxr 16, 

cxr 17 ). IA jgufSi aRniSnuli indeqsebis maCveneblebi aRemateboda IIIA 

jgufis maCveneblebs. 

 

                                                                                                                cxrili 17 

Q       qronotropuli pasuxis maCveneblebi sakvlev jgufebSi 
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 Ggcs1*  

piki 

 

gcs85%2*

miR. 

Ggcsrr3* Ggcsgr4*

 

Ggcs5* 

40-100 

WL6* 

100 

Ggcs7* 

aRd. 

 

 

saS ± 

SD 

 

% saS ± 

SD 

 

saS ± 

SD 

 

saS ± 

SD 

saS ± 

SD 

saS ± 

SD 

I 

jgufi 

154,9 ±  

7,9 

70% 77,3 ±  

10,4 

76,6 ±  

8,2 

59,6  ± 

7,81 

92,0 ±  

19,8 

25,0  ± 

4,8 

IA 

jgufi 

147,1± 

9,9 
75% 67,9  ± 

12,8 

71,7 ± 

8,1 

52,1  ± 

12,1 

81,3 ±  

29,1 

22,5  ± 

6,8 

IB 

jgufi 

156,4  ± 

6,4 

80% 79,1 ± 

8,9 

74,8± 

12,6 

61,1 ± 

5,9 

94,0 ±  

17,3 

25,5±  

4,3 

II 

jgufi 

146,5±  

8,4 

60% 69,3±  

9,2 

69,7±  

8,2 

49,6± 

12,6 
75,5 ±  

20,5 

22,0 ± 

7,3 

III 

jgufi 

138,3± 

19,4 
40% 

 

59,7± 

23,3 
60,7± 

22,4 
37,9± 

16,9 
69,6± 

21,3 
16,6± 

6,7 

IIIA 

jgufi 

138,6± 

22,2 
50% 61,8± 

26,1 
62,5± 

25,3 
37,2± 

18,3 
74,8± 

22,4 
16,5± 

7,3 

 
P1* I – II<0,00001, I–III<0,00001, II- III <0,05 
    IA – II <0,001, IB – II<0,01 , IA –IB>0,05, IA - IIIA>0,05    
 
P2* I – II<0,05, I–III<0,05,II--III<0,05 
         IA – II >0,05, IB – II<0,0,1 IA –IB<0,001, IA - IIIA>0,05    
P3* I – II<0,00001,I – III<0,00001, II--III<0,05 
         IA – II >0,05, IB – II<0,01 , IA –IB<0,01, IA - IIIA>0,05    
 
P4* I – II<0,00001, I – III<0,00001, II---III<0,05 
      IA – II>0,05, IB – II<0,001 , IA –I<0,001B, IA - IIIA >0,05   
 
P5* I – II<0,00001, I – III<0,00001, II--III<0,05 
      IA – II>0,05, IB – II<0,001  , IA –IB<0,001, IA - IIIA>0,05    
 
P6* I – II<0,00001,I – III< 0,001, II---III> 0,05 
        IA –II>0,05, IB – II <0,001, IA –IB>0,05, IA - IIIA>0,05    
 
P7* I – II<0,05,  I – III < 0,001, II--III<0,05 
       IA – II>0,05, IB – I<0,001 I , IA –IB>0,05, IA - IIIA>0,05    
 

Ggcs40-100 I jgufSi sarwmunod aRemateboda igive maCvenebels II da III 

jgufebSi (p<0,00001), xolo II jgufSi aRniSnuli indeqsi sarwmunod 
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maRali iyo III jgufis maCvenebelTan SedarebiT (p<0,05).(ix.cxr 14 da cxr 

17) IB jgufSi gcs40-100 indeqsis saSualo mniSvneloba meti iyo IA 

jgufSi analogiur maCvenebelTan SedarebiT, Tumca gansxvaveba jgufebs 

Soris sarwmuno ar aRmoCnda(p>0,05). gcs40-100  IB jgufSi sarwmunod 

aRemateboda  igive maCvenebels II jgufSi. (ix. cxr 15 da cxr 17). IIIA 

jgufSi gcs40-100   CamorCeboda rogorc  II aseve IA jgufis maCvenebels 

(p<0,05)., (ix. cxr 15 da cxr 17). 

WL100 indeqsi sarwmunod gansxvavdeboda I, II daIII jgufebs Soris.  

WL100 I jgufSi aRemateboda II da III jgufis maCveneblebs, xolo III 

jgufSi CamorCeboda II jgufis maCveneblebs. sarwmuno gansxvaveba WL100 

mixedviT ar gamovlinda IA jgufsa da IB jgufs Soris. (ix.cxr 15 da cxr 

17). IA jgufSi WL100  sarwmunod maRali iyo IIIA jgufTan SedarebiT 

(ix.cxr 16 da cxr 17) 

 riTmis aRdgenis maCvenebeli sarwmunod maRali iyo I jgufSi II da III 

jgufebTan SedarebiT. II da III jgufebs Soris riTmis aRdgenis 

maCvenebeli mniSvnelovnad ar gansxvavdeboda(ix.cxr 14 da cxr 17. 

sarwmuno gansxvaveba riTmis aRdgenis mixedviT ar gamovlinda aseve IA da 

IB jgufebs Soris(ix.cxr 15 da cxr 17).  

  saw pikuri mniSvneloba, iseve rogorc Ddaw pikuri mniSvneloba 

mniSvnelovnad maRali iyo III jgufSi I da II jgufebTan SedarebiT. saw 

pikuri mniSvneloba I jgufSi aRemateboda II jgufis maCvenebels. Ddaw 

pikuri mniSvnelobebi I da II jgufebSi mniSvnelovnad ar gansxvavdeboda. 

IA da IB jgufebSi daw pikur mniSvnelobebs Soris sarwmuno gansxvaveba 

ar gamovlinda, xolo saw pikuri mniSvneloba IA jgufSi aRemateboda IB 

jgufis Sesabamis maCvenebels. Δsaw, iseve rogorc Δdaw Sesabamisad 

mniSvnelonad meti iyo III jgufSi I da II jgufebTan SedarebiT. IA da IB 

jgufebSi Δdaw mniSvnelobebs Soris sarwmuno gansxvaveba ar gamovlinda, 

xolo Δsaw IA jgufSi aRemateboda IB jgufis Sesabamis maCvenebels. 

datvirTvis testis dros arteriuli wnevis sistolur-diastoluri 

maCveneblebis dinamikis monacemebi warmodgenilia cxrilSi 18, gr.14 Dda 

gr. 15- ze                   

                                                               cxrili 18 

Aarteriuli wnevis sistoluri da diastoluri maCveneblebis  

               dinamika sakvlev jgufebSi  
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 saw10* 

mosv. 

daw11* 

mosv 

saw12* 

piki 

 

daw13* 

piki 

Δsaw14* 

 

Δdaw15* 

 

 

 

saS ± 

SD 

 

saS ± 

SD 

saS ± 

SD 

 

saS ± 

SD 

 

saS ± 

SD 

saS ± 

SD 

I jgufi 120,7 ±  

8,9 

78,6 ±  

6,7 

191,2± 

16,4 

81,7  ± 

8,9 

70,5 ±  

18,1 

3,1 ±  

7,6 

IA 

jgufi 

120,0 ±  

11,3 

81,3  ± 

4,4 

195,6  ± 

20,3 

91,3 ±  

8,3 

75,6 ±  

15,0 

10,0 ±  

8,9 

IB 

jgufi 

123,6 ±  

8,3 

78,2  ± 

5,1 

190,4± 

15,7 
84,4  ± 

8,8 

69,5± 

18,6 
1,8± 

6,7 

II 

jgufi 

132,1 ±   

11,6 

88,2  ± 

10,6 

181,3± 

13,7 
121,6 ±  

3,7 

57,7± 

15,6 
5,8± 

8,6 

III 

jgufi 

132,1± 

11,6 
88,2± 

10,6 
221,1± 

11,5 
121,6± 

3,7 
84,5± 

29,0 
31,8± 

11,0 

IIIA 

jgufi 

131,4± 

11,6 
89,5± 

10,4 
220,0± 

12,6 
121,8± 

4,0 
88,6± 

22,9 
32,3± 

7,9 

 

P1* I – II> 0,05,I – III<0,001, II-III<0,001 
        IA – II>0,05, IB – II>0,05 , IA –IB>0,05, IA – IIIA<0,05    
 
P2* I – II> 0,05,I – III<0,001,II-- III<0,001 
       IA – II<0,01, IB – II>0,05 , IA –IB>0,05, IA - IIIA<0,05       
 
P3* I – II<0,001, I – III<0,001, II ---- III<0,001 
         IA – II<0,01, IB – II<0,001 , IA –IB>0,05, IA - IIIA<0,05       
 
P4* I – II>0,05,I – III<0,001,II ---- III<0,001 
        IA – II<0,01, IB – II<0,001 , IA –IB<0,001, IA - IIIA<0,05       
 
P5* I – II<0,00001, I – III<0,00001, II ---- III<0,001 
          IA – II>0,05, IB – II<0,001 , IA –IB<0,001, IA - IIAI<0,05    
 
P6* I – II >0,05,I – III<0,00001,II ---- III<0,00001  
         IA – II>0,05, IB – II<0,001 , IA –I<0,001B, IA - IIIA<0,05       
                                  

                                     suraTi 13 

sistolur-diastoluri wnevis cvlileba  

   datvirTvisas  I, II da III jgufebSi 
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arteriuli wnevis cvlileba 

datvirTvisas ZiriTad sakvlev 

jgufebSi

S Igr

DIgr

SIIIgr

DIII gr

SIIIgr

DIIIgr

-20
0

20
40
60
80

100
120

1

B
P

S Igr DIgr SIIgr SIIIgr DIII gr Series6
 

                                                  suraTi 14  

sistolur-diastoluri wnevis cvlileba datvirTvisas 

                             IA da IB jgufebSi 

arteriuli wnevis cvlileba 

datvirTvisas IA da IB jgufebSi

SIA gr

DIA gr

SIBgrr

DIBgr

-20

0

20

40

60

80

100

1

B
P

SIA gr DIA gr SIBgr DISgr
 

 

Aamgvarad, sakvlev jgufebSi datvirTvis testis monacemebis analizma 

aCvena, rom veteran sportsmenebSi mp-is hipertrofiiT , iseve rogorc 

pacientebSi art hipertenziiT QT intervalis dispersia izrdeboda 

fizikuri datvirTvis pirobebSi, maSin rodesac individebSi 

hipertrofiis gareSe da sakontrolo jgufis pirebSi QTd mcirdeboda an 

rCeboda ucvleli. mSs da Sesabamisad fizikuri funqciurunarianoba 
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veteran sportsmenebSi, rogorc mp-is hipertrofiis gareSe, aseve mp-is 

hipertrofiiT mniSvnelovnad maRali iyo sakontrolosTan da art. 

HhipertenziiT pacientebTan SedarebiT. datvirTvaze qronotropuli 

pasuxis maCveneblebi – pgcs, gcsrr  da gcsgr veteran sportsmenebSi 

sarwmunod aRemateboda sakontrolo jgufisa da art.hipertenziiT 

pacientebis maCveneblebs. aRniSnuli maCveneblebi yvelaze maRali iyo 

veteran sportsmenebSi mp-is hipertrofiis gareSe, veteran sportsmenebSi  

mp-is hipertrofiiT sarwmunod ar gansxvavdeboda sakontrolo jgufis 

maCveneblebTan SedarebiT da aRemateboda art.hipertenziiT pacientebSi 

analogiur maCveneblebs, xolo art. hipertenziiT pacientebSi 

daqveiTebuli iyo sakontrolo jgufTan SedarebiT. gcs 85% -is miRweva, 

gcs 40-100 da WL100 veteran sportsmenebSi sarwmunod aRemateboda 

sakontrolo jgufisa da art.hipertenziiT pacientebis maCveneblebs, , 

xolo art. hipertenziiT pacientebSi daqveiTebuli iyo sakontrolo 

jgufTan SedarebiT. gcs 85% -is miRweva da WL100 sarwmunod ar 

gansxvavdeboda veteran sportsmenebSi mp-is hipertrofiiT da mp-is 

hipertrofiis gareSe. gcs 40-100 daqveiTebuli iyo veteran sportsmenebSi 

mp-is hipertrofiiT da diastoluri disfunqciiT SedarebiT sakontrolo 

jgufTan da sportsmenebTan mp-is hipertrofiis gareSe.   

riTmis aRdgenis maCvenebeli sarwmunod maRali iyo veteran 

sportsmenebSi sakontrolo jgufis pirebsa  da art.hipertenziiT 

pacientebTan SedarebiT. sakontrolo jgufsa da art.hipertenziiT 

pacientebis jgufs Soris riTmis aRdgenis maCvenebeli mniSvnelovnad ar 

gansxvavdeboda. sarwmuno gansxvaveba riTmis aRdgenis mixedviT ar 

gamovlinda, agreTve veteran sportsmenebSi mp-is hipertrofiiT da mp-is 

hipertrofiis gareSe.  

datvirTvisas sistoluri da diastoluri art. wnevis pikuri 

mniSvnelobebi pacientebSi art.hipertenziiT sarwmunod aRemateboda 

veterani sportsmenebisa da sakontrolo jgufis. mniSvnelobebs. saw piki 

sportsmenebis jgufSi  maRali iyo sakontrolo jgufTan SedarebiT, 

xolo sportsmenebSi  mp-is hipertrofiiT aRniSnuli maCvenebeli 

aRemateboda  mp-is hipertrofiis gareSe sportsmenebSi Sesabamis 

maCvenebels. daw pikuri mniSvnelobebi veteran sportsmenebsa da 
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sakontrolo jgufis pirebs Soris, iseve rogorc sportsmenebSi mp-is 

hipertrofiiT da hipertrofiis gareSe sarwmunod ar gansxvavdeboda. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3. gulis riTmis variabelobisa da riTmis darRvevebis    

           monacemebi sakvlev jgufebSi 
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gulis riTmis variabeloba da riTmis darRvevebi gamokvleuli iyo 

holteris 24-saaTiani ekg ambulatoruli monitorirebiT. gaanalizebuli 

iyo grv-is sixSiruli maCveneblebi (VLF, LF, HF, HF/LF) (ix.cxr 19, cxr 20, 

cxr 21, ), yvela sakvlev jgufSi; Sefasebuli iyo riTmisa da 

gamtareblobis saxvadasxva darRvevebis  SemTxvevaTa procentuli 

raodenobis gansxvavebebi jgufebs Soris da korelaciuri kavSiri grv-sa 

da riTmis darRvevebs Soris. 

Ggrv-is yvela gamokvleuli maCveneblis mniSvneloba I jgufSi 

aRemateboda sakontrolo jgufis Sesabamisi maCveneblebis mniSvnelobebs. 

III jgufSi grv-is sixSiruli maCveneblebi daqveiTebuli iyo sakontrolo 

jgufis maCveneblebTan SedarebiT 

                                                                                     

                                               

 

                                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                      cxrili 19 

    gulis riTmis variabeloba I, II da III jgufebSi 



 102

 

 

 

I jgufi II jgufi III jgufi 

 

 saS± 

SD 

95% 

si 

saS± 

SD 

95% 

si 

saS± 

SD 

95% 

si 

saS. 1* 

dReRam

. 

riTmi 

62,0±4,1 
60,82‐ 

63,10 
69,7±5,9 

54,45‐ 

57,19 
71,2±4,9 

69,01‐ 

73,29 

saS. 2* 

Ramis 

riTmi 

49,1±4,1 
47,93‐ 

50,23 
55,8±5,0 

767,69‐ 

881,07 
56,8±5,3 

54,44‐ 

59,06 

 
mediana   (IQR) 

median

a 
(IQR) 

median

a  
(IQR) 

VLF3* 
1097,5  

914,67‐ 

1076,13 
826,5 

765,8‐ 

901.78 
698 

625,73‐ 

795,17 

 LF4* 
787,5   

722,64‐ 

816,84 
478 

392,9‐

502,8 
382 

304,48‐ 

454,02 

HF5* 
217 

234,51‐ 

334,69 
196,5 

156,7‐ 

235,8 
210 

179,89‐ 

265,01 

LF/HF6* 
3,075 

2,93‐ 

4,28 
2,49 

2,40‐ 

3,12  
1,705 

1,52‐ 

2,24 

 

P1* I-II<0,00001, I-III<0,00001, II-III>0,05 

P2* I-II<0,00001, I-III<0,00001, II-III>0,05 

P3* I-II<0,05 , I-III<0,05  , II-III<0,05 

P4* I-II<0,05  , I-III<0,05  , II-III<0,05 

P5* I-II<0,05 , I-III>0,05  , II-III>0,05 

P6* I-II<0,05 , I-III <0,05, II-III<0,05 

 

IA da IB jgufebs Soris sarwmuno gansxvaveba grv-s maCveneblebis 

mixedviT ar gamovlinda. Aam orive jgufis grv-s maCveneblebi sarwmunod 

aRemateboda II da III jgufis maCveneblebs. Sesabamisad, IA jgufis 

maCveneblebi sarwmunod aRemateboda III A jgufis maCveneblebs (ix. cxr. 20 

da cxr. 21 )  
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                                          cxrili 20 

   gulis riTmis variabeloba I, IA, IBda II jgufebSi 

 

 

 

 

I jgufi IA jgufi  

 

IB jgufi II jgufi 

 saS± 

SD 

95% 

si 

saS± 

SD 

95% 

si 

saS± 

SD 

95% 

si 

saS± 

SD 

95% 

si 

saS. 1* 

dReRam

. 

riTmi 

62,0±4,1 
60,82‐ 

63,10 
59,0±3,7 

56,43‐ 

61,57 
62,5±4,0 

61,32‐ 

63,73 
69,7±5,9 

54,45‐ 

57,19 

saS. 2* 

Ramis 

riTmi 

49,1±4,1 
47,93‐ 

50,23 
48,4±3,4 

46,01‐ 

50,74 
49,2±4,3 

47,92‐ 

50,51 
55,8±5,0 

767,69‐ 

881,07 

 
mediana   (IQR)  mediana  (IQR) 

median

a  
(IQR) 

median

a  
(IQR) 

VLF3* 
1097,5  

914,67‐ 

1076,13 
1034 

897,98‐

198,7 
1123 

959,11‐ 

1187,9 
826,5 

765,8‐ 

901.78 

 LF4* 
787,5   

722,64‐ 

816,84 
821,7 

724,76‐

898,9 
817,5 

732,50‐ 

835,17 
478 

392,9‐

502,8 

HF5* 
217 

234,51‐ 

334,69 
245,6 

225,41‐ 

302,76 
229,8 

215,19‐ 

315,71 
196,5 

156,7‐ 

235,8 

LF/HF6* 
3,075 

2,93‐ 

4,28 
3,35 

1,02‐ 

3,50 
3,56 

3,11‐ 

4,62 
2,49 

2,40‐ 

3,12  

 

P1* IA –II<0,000I, IB- II<0,0001, IA –IB>0,05 
P2* IA –II<0,0001, IB- II<0,0001, IA –IB>0,05 
P3* IA –II>0,05, IB- II>0,05, IA –IB<0,05 
P4* IA –II<0,05, IB- II<0,05, IA –IB>0,05 
P5* IA –II<0,05, IB- II<>0,05, IA –IB>0,05 
P6* IA –II<0,05, IB- I<0,05I, IA –IB>0,05 
 

                                                 

                                         cxrili 21 

   gulis riTmis variabeloba IA, II, IIIA jgufebSi 
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IA jgufi  

 

II jgufi IIIA jgufi 

 

 saS± 

SD 

95% 

si 

saS± 

SD 

95% 

si 

saS± 

SD 

95% 

si 

saS. 1* 

dReRam

. 

riTmi 

59,0±3,7 
56,43‐ 

61,57 
69,7±5,9 

54,45‐ 

57,19 
72,4±4,8 

69,54 

75,19 

saS. 2* 

Ramis 

riTmi 

48,4±3,4 
46,01‐ 

50,74 
55,8±5,0 

767,69‐ 

881,07 
58,1±6,1 

54,49 

61,69 

 
mediana   (IQR) 

median

a 
(IQR) 

median

a  
(IQR) 

VLF3* 
1034 

897,98‐

198,7 
826,5 

765,8‐ 

901.78 
643 

 

567,49 

765,96 

 LF4* 
821,7 

724,76‐

898,9 
478 

392,9‐

502,8 
423 

310,87 

458,22 

HF5* 
245,6 

225,41‐ 

302,76 
196,5 

156,7‐ 

235,8 
210 

161,07 

273,11 

LF/HF6* 
3,35 

1,02‐ 

3,50 
2,49 

2,40‐ 

3,12  
2,06 

1,51 

2,44 

 
P1*  II  -IIIA>0,05 , IA-IIIA>0,05 
P2* II  -IIIA<0,0001 , IA-IIIA<0,001 
P3* II  -IIIA<0,05 , IA-IIIA>0,05 
P4* II  -IIIA>0,05 , IA-IIIA<0,05 
P5* II  -IIIA<0,05 , IA-IIIA<0,05 
P6* II  -IIIA<0,05 , IA-IIIA<0,05 
 

jgufebs Soris riTmis darRvevebis Sedarebam aCvena, rom gulis riTmisa 

da gamtareblobis sxvadasxva darRvevebis SemTxvevebi sarwmunod metia I 

jgufSi II da III jfgufebTan SedarebiT, amave dros III jgufSi ariTmiebis 

SemTxvevebi xSiria II jgufTan SedarebiT. ekg 24 saaTian monitorirebis 

Sedegebis mixedviT veteran sportsmenebSi danarCen jgufebTan SedarebiT 

xSiria mkveTri sinusuri bradikardia, AV da parkuWSida gamtareblobis 
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darRvevebi, kompleqsuri ariTmia, parkuWovani taqikardiis da mocimcime 

ariTmiis epizodebi.                                      

                                                           cxrili 22 

gulis riTmisa da gamtareblobis darRvevebi veteran sportsmenebSi, 

     hipertenziiT pacientebSi da sakontrolo jgufis pirebSi 

 

 

 

 

I jgufi 

 

IA jgufi 

 

IB jgufi 

 

II jgufi 

 

III jgufi 

kompleqsuri. 

ariTmia 

12% 63% 2% 0% 43% 

xSiri 

pes 

28% 65% 14% 26% 40% 

xSiri 

sves 

26% 25% 26% 22% 0% 

pauza 

>2,5wm  

8% 13% 7% 0% 0% 

mocimcime 

ariTmia 

4% 0% 5% 0% 0% 

pt 4% 25% 0% 0% 0% 

svt 6% 13% 5% 0% 0% 

LBBB  6% 25% 2% 0% 0% 

RBBB.  10% 0% 12% 6% 0% 

AV bloki 

Ix 

22% 63% 14% 8% 0% 

AV bloki 

IIx 

12% 50% 5% 0% 0% 

sruli 

AV bloki 

2% 0% 2% 0% 1% 

     G                           

                                                                                     

                                               

                                              

                                            suraTi 15 

        Kkompleqsuri ariTmiebi sakvlev jgufebSi 
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Ijg

IAjg

IBjg IIjg

IIIjg

0

10

20

30

40

50

60

70

%

1

kompleqsuri ariTmiebi sakvlev 

jgufebSi

                                                        
                                                                                  

                                                                                                

                                                                                            suraTi 16 

parkuWovani taqikardiis epizodebi sakvlev jgufebSi 

Ijg; 4

IAjg; 25

IBjg; 0
IIjg; 0 IIIjg; 0

0

5

10

15

20

25

%

1

parkuWovani taqikardiis epizodebi 

sakvlv jgufebSi
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                                                 suraTi 17 

         maRali xarisxis AV bloki sakvlev jgufebSi 

 

1jg

IAjg

IBjg

IIjg
IIIjg

0

10

20

30

40

50

%

1

maRali xarisxis AV bloki sakvlev 

jgufebSi

 

                                                                               

 

 

 

 

 

 

 

 

 

 

 

 

 

                                            suraTi 18 
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E           riTmis darRvevebi I jgufSi 

                       

1

2
3

4
5

6
7

0

5

10

15

20

25

30

%

1

riTmis darRvevebi I jgufSi

1 2 3 4 5 6 7
 

1 – kompleqsuri ariTmia 

2 –xSiri parkuWovani eqstrasistolia 

3 - xSiri supraventrikuluri eqstrasistolia 

4 - parkuWovani taqikardiis epizodebi 

5 – supraventrikuluri taqikardiis epizodebi 

6 - mocimcime ariTmia 
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3.4. sakvlev parametrebs Soris korelaciuri kavSirebis     

            xasiaTi gamokvleul kontigentSi 

 

sakvlev jgufebSi Seswavlili iyo mp-is struqturul maCveneblebsa, 

sistolur-diastolur funqciasa, datvirTis testis 

araeleqtrokardiografiul parametrebsa (datvirTvaze qronotropuli 

pasuxi, maqs. Sesrulebuli samuSao,sitolur-diastoluri wnevis 

dinamika), datvirTvis ganmavlobaSi QTd dinamikasa, gulis riTmis 

variabelobasa da gulis riTmis darRvevebs Soris urTierTkavSiris 

xasiaTi, agreTve aRniSnuli parametrebis korelaciuri kavSiri fizikuri 

aqtivobis donesTan. 

Kkvlevis Sedegebis analizma aCvena, rom veteran sportsmenebSi mp-is 

struqturuli maCveneblebi korelireben mp-is diastolur funqciasTan, 

datvirTvis ganmavlobaSi QTd dinamikasa, datvirTvaze qronotropuli 

pasuxis zogierT parametrsa, datvirTvisas diastoluri wnevis 

cvlilebasa, riTmisa da gamtareblobis darRvevebTan. urTierTkavSiri 

mp-is struqturuli maCvenebleba da mp-is diastolur funqias Soris I 

jgufSi ganxiluli iyo zeviT ( Tavi III. 3.3.1.)  

gamovlinda dadebiTi korelaciuri kavSiri  mp-is masasa da datvirTvis 

ganmavlobaSi QTd dinamikas Soris. Mmarcxena parkuWis masis mateba 

asocirebuli iyo QTd zrdasTan datvirTvis ganmavlobaSi. QTd-s dinamika 

korelirebda aseve pakuWTaSua Zgidis sisqesTan da mpedd-Tan (ix.gr. 9    

, gr 10, gr. 11, cxr 23)        

 

 

 

 

 

 

 

                                                    

                                                  

 

                                                   cxrili 23 
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 korelacia QTd-sa da mp-is struqturul maCveneblebs  

                   Soris I jgufSi  

 

 
pSZ uk mmedd 

Mmpmi  

g/m ²² 

 

Mmpmi 

g/m2,7 

 

 

QTd 

 

r=,340(*) 

 

r=,292(*) 

 

r=,343(*) 

 

r=,329(*) 

 

r=,338(*) 

P 0,016 0,040 0,015 0,020 0,016 

ΔQTd r=,571(**) r=,506(**) r=,498(**) r=,598(**) r=,642(**) 

P 0,001 0,003 0,004 0,000 0,000 

                                                             

                                   

 

                                             cxrili 24 

     Ddiastolur funqciasa da datvirTvisas  

               QTd –s Soris korelacia I jgufSi 

 

 

 
Ev 

 

Av 

 

Ev/ Av 

 

DT 

QTd 

r 

 

 

 

-,544(*) 

 

 

 

0,126 

 

 

 

-,508(*) 

 

 

 

,513(*) 

P 0,014 0,381 0,029 0,027 

ΔQT 

r 
 

-,552(*) 

 

,522(*) 

 

-,588(**) 

 

,590(**) 

P 0,012 0,023 0,005 0,005 
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                                                 grafiki 9 

     korelaciuri kavSiri ΔQTd-sa da  mpmi –is  (g/m²) 
                            Soris 

korelacia QT/mpmi 

0

20
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G                                                 grafiki 10 

        korelaciuri kavSiri ΔQTd-sa da  pSZ–s Soris 

korelacia QTd/pSZ

0

2

4

6

8

10

12

14

16

-50 -40 -30 -20 -10 0 10 20 30 40

QT

pS
Z

R=0,571
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                                            grafiki 11 

    korelaciuri kavSiri ΔQTd-sa da  mpmi- s (g/m 2,7) 

                                                    Soris 

korelacia QT/mpmi g/m 2,7

0

10

20

30

40

50

60

70

80

-50 -40 -30 -20 -10 0 10 20 30 40

QT

g
/m
 
2
,7

R=0,642

 
                                                   

 

 

Mmsgavsi korelacia ΔQTd-sa da mpmi-s Soris gamovlinda III jgufSi 

(r=,621, p=0,047). meore jgufSi ΔQTd-sa da mpmi-s Soris mniSnelovani 

korelacia ar iyo nanaxi. 

uaryofiTi korelacia gamovlinda mpmi-ssa da gcs-s pikur mniSvnelobas 

Soris, agreTve mpmi-ssa da gcsrr-s da mpmi-ssa da gcsgr-s Soris, pSZ –sa 

da gcsgr-s Soris  (ix.cxr. 25 ) 
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                                       cxrili 25  

korelaciuri kavSiri datvirTvaze qronotropuli pasuxis parametrebsa  

           da mp-is struqturul maCveneblebs Soris I jgufSi 

 

 

 

 

 

 

gcs 

mosv.  

 

gcs 

piki 

 

 

 

mgcs 

85% 

miRw 

 

gcsrr 

 

 

gcsgr 

 

 

Ggcs40-

100 

 

WL100 

 

 

 

Ggcs 

aRdg 

1wT 

pSd(mm) 

r 
 

0,133 

 

-,342(*) 

 

-0,272 

 

-0,276 

 

-,514(**) 

 

-,146 

 

-0,235 

 

-0,156 

p 0,357 0,015 0,056 0,053 0,003 0,14 0,100 0,279 

Uuk (mm) 

r 
0,065 -,352(*) -0,183 -0,247 -,371(**) -,235 -0,145 -0,166 

p 0,652 0,012 0,204 0,083 0,008 0,18 0,316 0,251 

Mpedd(mm) 

 
0,083 -,349(*) -0,212 -0,277 -,333(*) -0,325(*) -0,082 -0,114 

p 0,566 0,013 0,139 0,051 0,018 0,017 0,572 0,429 

Mmpmi 

g/m² 

r 

0,137 -,512(**) -,158 -636(*) -,654(**) -,159 -0,269 
-

0,369(*) 

p 0,343 0,003 0,211 0,017 0,001 0,089 0,059 0,039 

Mmpmi 

g/m2,7 

r 
0,096 -,555(**) -,249 -,539(*) -,675(**) -,331(*) -0,229 

-

0,401(*) 

p 0,508 0,001 0,113 0,016 0,000 0,047 0,110 0,021 

 

datvirTvaze qronotropuli pasuxis zogierTi maCvenebeli korelirebda , 

diastoluri funqciis parametrebTan (ix.cxr.26 )                                  
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                                                 cxrili 26  

korelaciuri kavSiri datvirTvaze qronotropuli pasuxis parametrebsa  

           da diastoluri funqciis maCveneblebs Soris I jgufSi 

 

 

 

 

 

gcs 

mosv.  

 

gcs 

piki 

 

 

 

mgcs 

85% 

miRw 

 

gcsrr 

 

 

gcsgr 

 

 

Ggcs40-

100 

 

WL100 

 

 

 

Ggcs 

aRdg 

1wT 

Ev(m/s) 

r 
 

-0,263 

 
,348(*) 

 
,251 

 
,377(**) 

 
,389(**) 

 
0,357(*) 

 

0,193 

 

0,053 

p 0,065 0,013 0.11 0,007 0,005 0,029 0,180 0,715 

Av(m/s) 

          r 
 

-0,056 

 

-0,153 

 

0,198 

 

-0,021 

 

-0,080 

 

0,028 

 

0,074 

 

-0,007 

p 0,697 0,287 0,169 0,885 0,583 0,849 0,610 0,959 

 Ev/ Av 

r 
 

-0,135 

 

,379(**) 

 

0,059 

 
,298(*) 

 

,346(*) 

 

0,237 

 

0,109 

 

-0,375(*) 

p 0,361 0,008 0,692 0,039 0,016 0,105 0,460 0,015 

      DT  

         r 
 

-0,251 

 
,481(**) 

 
,283 

 
,665(**) 

 
,671(**) 

 
,390(*) 

 

0,171 

 

0,066 

p 0,079 0,000 0,146 0,001 0,001 0,005 0,235 0,647 

 

Aamgvarad, datvirTvaze qronotropuli pasuxis parametrebis nawili 

(gcs-s pikuri mniSvneloba, gcsrr, gcsgr) mWidro korelaciur kavSirSia 

marcxena parkuWis struqturul da diastoluri funqciis maCveneblebTan. 

   veteran sportsmenebSi gamovlinda maRali korelaciuri kavSiri mp-is 

masis matebasa da datvirTvisas diastoluri wnevis cvlilebas Soris. 

Aanalogiuri kavSiri iyo nanaxi pSZ –is sisqesa da datvirTvisas 

diastoluri wnevis cvlilebas Soris  (ix.cxr 27, cxr.28) IA jgufSi mp-is 

masisa daMpSZ –is sisqis maCvenebeli korelirebda, rogorc sistoluri, 

aseve diastoluri wnevis cvlilebasTan.                                           
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                                                     cxrili 27 

            mp-is struqturasa da datvirTvisas arteriuli  

           wnevis sistolur-diastoluri maCveneblebs Soris 

                      korelaciuri kavSiri I jgufSi 

 

 

 

saw 

mosv 

 

 

daw 

mosv 

 

 

 

saw 

piki 

 

 

 

daw  

piki 

 

 

Δsaw 

 

Δdaw 

pSd(mm) 

r 
 

-0,237 

 

-0,051 

 

0,179 

 

,467(**) 

 

,279(*) 

 

,574(**) 

p 0,098 0,726 0,213 0,009 0,050 0,001 

Uuk (mm) 

r 
-0,104 0,044 0,087 0,267 0,131 0,274 

p 0,471 0,764 0,546 0,061 0,366 0,054 

Mpedd(mm)

 
-0,080 0,100 0,154 ,384(**) 0,179 ,360(*) 

p 0,581 0,490 0,286 0,006 0,214 0,010 

Mmpmi 

g/m² 

r 

-0,204 0,024 0,197 ,602(**) 0,279 ,548(**) 

p 0,156 0,867 0,171 0,004 0,050 0,001 

Mmpmi 

g/m2,7 

r 
-0,097 0,093 0,148 ,589(**) 0,182 ,572(**) 

p 0,502 0,519 0,305 0,005 0,206 0,008 
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                                                 cxrili 28 

korelaciuri kavSiri datvirTvisas sistolur-diastoluri wnevis 

cvlilebasa da mp-is struqturis eqokardiografiul parametrebs 

                           Soris IA jgufSi 

Pparametrebi 

 

Δsaw 

 

 

DΔdaw 

 

პძდ (მმ) 
 
,790(*) 

 
,943(**) 

 p 0,020 0,000 

უკდ (მმ) 0,571 0,650 

 p 0,139 0,081 

მპედდ (მმ) -0,196 -0,234 

p 0,642 0,578 

მპმი გ/მ ,923(**) ,966(**) 

 p 0,001 0,000 

გ/მ 2,7 ,766(*) ,827(*) 

p  0,027 0,011 

გფ% -0,520 -0,430 

p  0,187 0,287 

                           
                          Δsaw- sistoluri art.wnevis cvlileba datvirTvisas         

             Δdaw- diastoluri art.wnevis cvlileba datvirTvisas 

 

 veteran sportsmenTa jgufSi gamovlinda korelacia mp-is struqturul 

maCveneblebsa da riTmis darRvevebis SemTxvevaTa Soris. (ix.cxr. 29) mp-is 

masis indeqsebi, iseve rogorc kedlis sisqeebisa da mpedd-is maCveneblebi 

mWidrod korelirebda kompleqsuri ariTmiis (ka) , xSiri parkuWovani 

eqstrasistoliis (pes) da parkuWovani taqikardiis epizodebis 

gamovlenasTan.  

 

G                                                                                   
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                                                cxrili 29 

     mp-is struqturul maCveneblebsa da riTmis darRvevbs  

                 Soris korelaciuri kavSiri 

 
 

ka 
xSiri 

pes 

xSiri

sves 

pauza

>2,5wm 
ma pt svt 

pSZ 

r= 

 

,577(**) 

 

,547(**) 

 

0,098 

 

0,057 

 

0,039 

 

,598(**) 

 

0,020 

P 0,000 0,000 0,498 0,696 0,787 0,000 0,892 

uk 

r= 

 

,531(**) 

 

,528(**) 

 

0,045 

 

0,062 

 

0,003 

 

,479(**) 

 

0,069 

P 0,000 0,000 0,758 0,670 0,983 0,000 0,633 

Mmedd 

r= 

 

,637(**) 

 

,586(**) 
-0,083 -0,007 

-

0,097 

 

,393(**) 

-

0,132 

P 0,000 0,000 0,568 0,961 0,504 0,005 0,359 

Mmpmi 

g/m²² r= 
 

,648(**) 

, 

642(**) 

 

0,036 

 

0,077 

-

0,060 

 

,600(**) 

-

0,001 

P 0,000 0,000 0,804 0,593 0,681 0,000 0,992 

Mmpmig/m 

2,7 r= ² 
 

,622(**) 

 

,635(**) 
-0,014

 

0,096 

-

0,050 

 

,531(**) 

 

0,000 

 

                                 

Mmp-is struqturuli maCveneblebi korelirebdnen gamtareblobis 

darvevebTan I jgufSi ( ix. cxr. 30) maRali korelaciuri kavSiri 

gamovlinda mp-is masis indeqsebsa da AV gamtareblobis darRvevebs 

Soris, agreTve pSZ-is sisqesa da AV gamtareblobis darRvevebs Soris.  
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                                                    cxrili 30 

           mp-is struqturul maCveneblebsa da Ggamtareblobis  

             darRvevebs Soris korelaciuri kavSiris xasiaTi 

 
 

RBBB 

 

 

LBBB

 

 
AVbloki

Ix 

 
AVbloki

IIx 

 
AVbloki 

sruli 

pSZ 

r= 

 

,366(**) 

-

0,096 

 

,516(**) 

 

,408(**) 
-0,022 

P 0,009 0,508 0,003 0,003 0,882 

uk 

r= 

 

0,265 

-

0,047 

 

0,121 

 

,340(*) 
-0,109 

P 0,062 0,748 0,404 0,016 0,453 

mmedd 

r= 

 

0,272 

-

0,228 

 

0,277 

 

,323(*) 
-0,218 

P 0,056 0,111 0,052 0,022 0,129 

Mmpmi 

g/m²² 

r= 

 

 

,308(*) 

 

-

0,092 

 

 

,544(*) 

 

 

,576(**) 

 

- 

0,143 

P 0,029 0,524 0,014 0,007 0,323 

Mmpmi 

g/m2,7 

r=² 

 

 

,306(*) 

 

-

0,148 

 

 

,525(*) 

 

 

,586(**) 

 

-0,152 

P 0,031 0,304 0,021 0,006 0,292 

                                                  

   riTmisa da gamtareblobis darRvevebi korelirebdnen diastoluri 

funqciis maCveneblebTan (ix.cxr. 31 da cxr.32)                                      
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                                                   cxrili 31 

     diastolur funqciasa da riTmis darRvevebs Soris  

                   korelaciuri kavSiri 

 

 

კa pes sves პაუზა 

>1,5 

ma pt svt 

Ev 

m/s 

r 

 

-,436(**)

 

-,486(**) 

 

-0,007 

 

-0,114 

 

0,203 

 

-,557(**) 

 

-0,147 

P 0,002 0,000 0,964 0,429 0,158 0,000 0,309 

Av 

m/s 

r 
 

 

,415(**) 

 

,389(**) 

 

0,072 

 

0,058 

 

0,000 

 

0,081 

 

0,067 

P 0,003 0,005 0,618 0,687 1,000 0,576 0,645 

Ev/Av 

r 
 

-,543(**)

 

-,616(**) 

 

-0,088 

 

-0,132 

 

0,115 

 

-,424(**) 

 

-0,152 

P 0,000 0,000 0,542 0,362 0,427 0,002 0,291 

DT 

r 
 

,498(**) 

 

,332(*) 

- 

0,013 

 

0,076 

- 

0,027 

 

,443(**) 

 

0,178 

P 0,000 0,019 0,931 0,599 0,850 0,001 0,217 
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                                                 cxrili 32 

    diastolur funqciasa da gamtareblobis darRvevebs 

                   Soris korelacia 

 

 

RBBB 

 

 

LBBB 

 

 
AVbloki

Ix 

 
AVbloki

IIx 

 
AVbloki 

sruli 

Ev 

m/s 

r 

 

-0,088 

 

0,190 

 

-0,010 

 

-0,219 

 

-,353(*) 

P 0,545 0,187 0,943 0,127 0,012 

Av 

m/s 

r 
 

-

,342(*) 

 

0,064 

 

-0,103 

 

-,372(**) 

 

-0,087 

P 0,015 0,659 0,478 0,008 0,548 

Ev/Av 

r 
0,167 0,106 -0,527(**) -0,568(**) -0,113 

P 0,246 0,465 0,042 0,009 0,433 

DT 

r 
-

,307(*) 

 

0,031 

 

,489(*) 

 

,481(**) 

 

0,035 

P 0,030 0,832 0,042 0,006 0,810 

                                                            

 

   veteran sportsmenebSi Aar gamovlinda korelaciuri kavSiri mp-is 

struqturul maCveneblebsa da gulis riTmis variabelobas Soris, iseve 

rogorc diastolur funqciasa da gulis riTmis variabelobis pa-

rametrebs Soris. korelaciuri kavSiri ar iyo gamovlenili, agreTve, 

gulis riTmis variabelobasa da riTmis darRvevebs Soris. 

   ar gamovlinda korelacia mp-is sistolur funqciasa (gf) da gulis 

struqturul maCveneblebs, datvirTvis testis araeleqtrokardiog-

rafiul parametrebsa, gulis riTmis variabelobasa da riTmis darRvevebs 

Soris.. 
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   gulis riTmis variabelobis maCveneblebi korelirebdnen datvirTvaze 

qronotropuli pasuxis maCveneblebTan, rogorc veterani sportsmenebis, 

aseve sakontrolo jgufSi (ix cxr.33 da cxr.34)                          

 

 

                                                              cxrili 33 

korelaciuri kavSiri datvirTvaze qronotropuli pasuxis parametrebsa  

       da gulis riTmis variabelobis maCveneblebs Soris I jgufSi 

 

 

 

gcs 

mosv.  

 

gcs 

piki 

 

 

 

mgcs 

85% 

miRw 

 

gcsrr 

 

 

gcsgr 

 

 

Ggcs40-

100 

 

WL100 

 

 

 

Ggcs 

aRdg 

1wT 

VLF 

r 
 

-,263(**) 

 

0,254 

 
,407(**) 

 
,349(*) 

 

0,222 

 
0,530(**) 

 
,581(**) 

 

0,262 

p 0,001 0,075 0,003 0,013 0,122 0,008 0,006 0,066 

LF 

         r 
 

0,125 

 

0,015 

 

0,120 

 

0,041 

 

0,043 

 

0,022 

 

0,229 

 

,041 

 p 0,388 0,919 0,405 0,777 0,765 0,880 0,109 0,777 

HF  
         r 

 

0,256 

 

-0,234 

 

-0,267 

 

-0,212 

 

-,376(**) 
 

-0,255 

 

-0,012 

 

0,128 

p 0,072 0,102 0,061 0,140 0,007 0,073 0,933 0,375 

LF/HF 
r 

 

-0,232 

 
,348(*) 

 
,630(*) 

 
,322(*) 

 
,480(**) 

 
,690(*) 

 
,593(**) 

 

-0,107 

p 0,106 0,013 0,019 0,023 0,000 0,041 0,009 0,459 
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                                                              cxrili 34 

korelaciuri kavSiri datvirTvaze qronotropuli pasuxis parametrebsa  

       da gulis riTmis variabelobis maCveneblebs Soris II jgufSi 

 

 

 

gcs 

mosv.  

 

gcs 

piki 

 

 

 

mgcs 

85% 

miRw 

 

gcsrr 

 

 

gcsgr 

 

 

Ggcs40-

100 

 

WL100 

 

 

 

Ggcs 

aRdg 

1wT 

VLF 

r 
 

-,224(**) 

 

0,254 

 
,345(**) 

 
,123 

 

0,222 

 
0431(**) 

 
,461(**) 

 

0,262 

p 0,001 0,075 0,003 0,096 0,122 0,008 0,006 0,066 

LF 

         r 
 

0,125 

 

0,015 

 

0,120 

 

0,041 

 

0,043 

 

0,022 

 

0,229 

 

,041 

 p 0,388 0,919 0,405 0,777 0,765 0,880 0,109 0,777 

HF  
         r 

 

0,256 

 

-0,234 

 

-0,267 

 

-0,212 

 

-,376(**) 
 

-0,255 

 

-0,012 

 

0,128 

p 0,072 0,102 0,061 0,140 0,007 0,073 0,933 0,375 

LF/HF 
r 

 

-0,232 

 
,348(*) 

 
,630(*) 

 
,322(*) 

 
,480(**) 

 
,690(*) 

 
,593(**) 

 

-0,107 

p 0,106 0,013 0,019 0,023 0,000 0,041 0,009 0,459 

 

G 

gulis riTmis variabelobis, iseve rogorc datvirTvaze qronotropuli 

pasuxis maCveneblebi korelirebdnen fizikuri aqtivobis donesTan. 

(ix.cxr. 35 cxr. 36, cxr. 37, cxr. 38, gr. 12, gr. 13, gr. 14, gr. 15, gr. 16, 

gr. 17) 
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                                                        cxrili 35 

datvirTvaze qronotropuli pasuxis maCveneblebsa da fizikur  

        aqtivobas Soris korelacia I jgufSi 

 

gcs 

piki 

 

 

 

mgcs 

85% 

miRw 

 

gcsrr 

 

 

gcsgr 

 

 

Ggcs40-

100 

 

WL100 

 

 

 

Ggcs 

aRdg 

1wT 

fa  

 

r 
 

 

 

 

,388(**) 

 

 

,604(**) 

 

 

,470(**)

 

 

,413(**)

 

 

,435(**) 

 

 

,592(**)

 

 

,239(*) 

P 0,000 0,000 0,000 0,000 0,000 0,000 0,030 

    

Ffa – fizikuri aqtivoba                                  

 

                                              cxrili 36 

gulis riTmis variabelobisa da  

fizikur aqtivobas Soris korelacia 

           I jgufSi 

 

 

 

VLF 

 

LF 

 

HF 

 

LF/HF 
Ffa  
r 
 

 

,690(**) 

 

0,550 

 

0,070 

 

,490(**)

P 0,000 0,009 0,508 0,000 

                                      

  Ffa – fizikuri aqtivoba                                  
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                                      cxrili37  

gulis riTmis variabelobisa da fizikur  

 aqtivobas Soris korelacia II jgufSi 

 

 
 

VLF 

 

LF 

 

HF 

 

LF/HF 
fa  

 

r 

 

 

,802(**)

 

,460(**) 

 

-0,211 

 

,469(**) 

P 0,000 0,001 0,141 0,001 

 

      Ffa – fizikuri aqtivoba                                  

                                                                                     

                                                            

                                                        cxrili 38 

datvirTvaze qronotropuli pasuxis maCveneblebsa da fizikur 

             aqtivobas Soris korelacia IIjgufSi 

 

 

 

 

gcs piki 

 

 

 

 

mgcs 

85% 

miRw 

 

 

gcsrr 

 

 

 

gcsgr 

 

 

G 

gcs40-

100 

 

WL100 

 

 

Ggcs 

aRdg 

1wT 

fa  
 

r 
 

 

0,387(**)(**)

 

,490(**) 

 

0,455(*)

 

0,485(*)

 

0,670(**)

 

0,540(*) 

 

-

0,565(**)

P 0,006 0,000 0,037 0,012 0,002 0,009 0,004 
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                                                          grafiki 12 

korelacia fizikuri aqtivoba/VLF
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                                                   grafiki 13                        

Ffizikur aqtivobasa da  mSs Soris korelaciuri kavSiri 

korelacia fizikuri aqtivoba/W 

0

50

100

150

200

250

300

0 0,5 1 1,5 2 2,5 3

fizikuri aqtivoba (sT/dR)

W

R=0,764

 

W – maqsimaluri Sesrulebuli samuSao 

F 
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                                                grafiki 14 

 

korelacia fizikuri aqtivoba/gcsr
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                                                       grafiki 15 

 

korelacia fizikuri aqtivoba/ggcr
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                                                         grafiki 16 

korelacia fizikuri aqtivoba/WL-100
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                                                      grafiki 17 

korelacia fizikuri aqtivoba/gcs 40-100
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III jgufSi Mmsgavsad I jgufisa gamovlinda korelaciuri kavSiri mp-is 

struqturul da diastoluri funqciis maCveneblebs Soris (ix.3.1.2) 

agreTve mp-is struqturul da QTd maCveneblebs Soris, mp-is struqturul 

da diastoluri funqciis maCveneblebsa da datvirTvaze qronotropuli 

pasuxis parametrebs Soris, mp-is struqturul da diastoluri funqciis 
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maCveneblebsa da parkuWovan ariTmiebs Soris(ix. cxr..39, cxr..40, cxr. 41, 

cxr..42, cxr..43)  

                                                 cxrili 39  

mp-is struqturul da QTd maCveneblebs Soris 

          korelaciuri kavSiri 

 

 

 

pSZ 

sisqe 

 

 

Uuk 

sisqe 

 

mpedd 

 

Mpmi 

g/m² 

 

Mpmi 

g/m2,7 

 

 

QTd 

r 
 

-0,541 

 

-0,435 

 

0,032 

 

-0,087 

 

-0,448 

P 0,086 0,182 0,925 0,799 0,168 

ΔQTd 

r 

 

-

0,595(**) 

 

0,301 

 

-0,475 

 

-0,486(*) 

 

0, 621 (*) 

P 0,008 0,368 0,140 0,041 0,037 

                                   cxrili 40   

mp-is diastolur da QTd maCveneblebs Soris 

          korelaciuri kavSiri 

 

 

 

Ev 

 

Av 

 

Ev/Av 

 

DT 

QTd 

r 

 

 

0,264 

 

 

0,430 

 

 

0,177 

 

 

-0,197 

P 0,433 0,187 0,602 0,562 

ΔQTd 

r 

 

-

0,437(*) 

 

-0,203 

 

-0,344 

 

0,450(*) 

P 0,039 0,550 0,300 0,015 
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                                                     cxrili 41   

         mp-is struqturul da datvirTvaze qronotropul  

           pasuxs Soris korelaciuri kavSiri III jgufSi 

 

 

gcs 

piki 

 

 

 

mgcs 

85% 

miRw 

 

gcsrr 

 

 

gcsgr 

 

 

Ggcs40-

100 

 

WL100 

 

 

 

Ggcs 

aRdg 

1wT 

pSZ 

r= 

 

-

0,389(*) 

 

0,092 

 

0,248 

 

0,138 

 

-0,390(*) 

 

0,035 

 

-0,398(*) 

P 0,007 0,788 0,463 0,686 0,015 0,918 0,004 

uk 

r= 
0,420 0,384 -,604(*) -0,612(*) -0,345 0,499 0,377 

P 0,198 0,243 0,049 0,007 0,299 0,118 0,253 

mmedd 

r= 
-

0,397(*) 
0,238 0,162 0,184 -0,394(*) 0,174 -0,228 

P 0,047 0,482 0,634 0,588 0,030 0,608 0,501 

Mmpmi 

g/m²² 

r= 

-0,255 -0,115 -0,665(*) -0,617(*) -0,379(*) 0,210 -0,370(* 

P 0,449 0,735 0,050 0,033 0,041 0,535 0,001 

Mmpmi 

g/m2,7 

r=² 
0,111 0,231 -0,694(*) -0,657(*) -0,446(*) 0,239 -0,407(* 

P 0,744 0,494 0,031 0,048 0,043 0,479 0,031 
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                                       cxrili 42   

    mp-is struqturul maCveneblebsa da riTmis  

 darRvevebs Soris korelaciuri kavSiri III jgufSi 

 

 

 

 

pSZ 

sisqe 

 

 

Uuk 

sisqe 

 

mpedd 

 

Mpmi 

g/m² 

 

Mpmi 

g/m2,7 

 

 

 

ka 

r 

 

-0,095 

 

 

0,214 

 

 

-0,123 

 

 

-0,179 

 

 

-0,179 

P 0,781 0,527 0,719 0,598 0,598 

xSiri 

pes 

 r 

-

0,570(*) 

 

-

0,306 

 

-

0,584(*)

 

-

0,459(*)

 

-

0,499(*)

P 0,067 0,360 0,059 0,029 0,032 

 

                      cxrili 43 

Ddiastolur funqciasa da riTmis  

  darRvevbs Soris korelacia 

 

 

 

 

Ev 

 

Av 

 

Ev/Av 

 

DT 
 

ka 

r 

 

 

0,097 

 

 

0,449 

 

 

0,000 

 

 

0,060 

P 0,777 0,166 1,000 0,860 
xSiri 

pes 

 r 

- 

0,484 

- 

,690(*) 

 

-

0,443(*)

 

0,272 

P 0,132 0,019 0,022 0,418 
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 Aamgvarad, veteran sportsmenebSi, iseve rogorc pacientebSi art. 

hipertenziiT, marcxena parkuWis struqturuli maCveneblebi-- kedlis 

sisqeebi, Rrus diametri da mp-is masa korelirebdnen diastoluri 

funqciis maCveneblebTan. aRiniSna korelaciuri kavSiri mp-is 

struqturul- funqciur maCveneblebsa datvirTvis testis 

araeleqtrokardiografiul parametrebs Soris. kerZod, mp-is kedlis 

sisqeebis, Rrus diametris, mp-is masisa da diastoluri funqciis 

maCveneblebi korelirebdnen fizikuri  funqciurunarianobis, 

datvirTvaze qronotropuli pasuxis zogierT parametrsa  da sistolur- 

diastoluri wnevis maCveneblebTan. mp-is struqturul- funqciur 

maCveneblebi veteran sportsmenebSi, msgavsad pacientebisa 

art.hipertenziiT, korelirebdnen QT intervalis dispersiis 

maCveneblebTan, agreTve gulis riTmisa da gamtareblobis 

darRvevebTan.Aar gamovlinda korelaciuri kavSiri marcxena parkuWis 

struqturul- funqciur  maCveneblebsa da gulis riTmis variabelobas 

Soris. veteran sportsmenebSi gulis riTmis variabelobis maCveneblebi 

maRali iyo , rogorc individebSi mp-is hipertrofiiT, aseve mp-is 

hipertrofiis gareSe. gulis riTmis variabelobis maCveneblebi da 

datvirTvaze qronotropuli pasuxis parametrebi korelacias avlendnen 

fizikuri aqtivobis donesTan. cxrilSi 44 naCvenebia I jgufSi mp-is masis, 

diastoluri funqciis, datvirTvaze qronotropuli pasuxisa da riTmis 

variabelobis maCveneblebs Soris kavSiri                                         
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                                                  cxrili 44 

K      korelaciuri kavSiri datvirTvaze qronotropuli  

   pasuxisa da gulis riTmis variabelobis maCveneblebsa, mp -is 

         masasa  da diastolur funqcias Soris I jgufSi 

 

 VLF LF HF LF/HF mpmi Ddiast. 

pgcs + + + + + + 

Mmgcs 

85% miR 

+ + + + ---- ----  

gcsrr + + + + + + 

gcsgr + + + + + + 

Ggcs40-

100 

+ + + + + + 

WL 100 + + + + ---- ----  

riTmis 

aRdgena 

+ + + + + + 

mpmi ----- ---- ---- -----  + 

Ddiast. 

funqcia 

----- ---- ---- ----- +  

 

+ --  r>0, 5 

+ --     r <0,5 

---- -- korelacia ar aris 
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                    Tavi. IV  

            Sedegebis ganxilva 

 

MIV.1. marcxena parkuWis struqturul- funqciuri maCveneblebi 

 veteran sportsmenebSi marcxena parkuWis zomebisa, da Sesabamisad masis 

maCveneblebi sarwmunod aRemateboda igive asakis arasportsmen janmrTel 

pirTa sakontrolo jgufis monacemebs da uaxlovdeboda arteriuli 

hipertenziiT pacientebis maCveneblebs. Yveteran sportsmenTa nawilSi 

(16%) marcxena parkuWis rogorc Rrus diametri, aseve kedlis sisqeebi da 

masa scildeboda miRebuli normis farglebs da Seesabameboda 

hipertrofiis kriteriumebs. (mpmi >125g/m²,parkuWTaSua Zgidisa da/an ukana 

kedlis sisqe >12mm da mp-is enddiastoluri diametri >55mm) [307,308,309] . 

ramdenadac, kvlevaSi CarTul veteran sportsmenebs ar aReniSnebodaT 

gul-sisxlZarRvTa sistemis manifestirebuli daavadeba, rogorc 

marcxena parkuWis zomebis saSualo jgufuri maCveneblebis mateba 

sakontrolo jgufTan SedarebiT, aseve marcxena parkuWis hipertrofiis 

dadebiTi kriteriumebi calkeul individebSi SesaZlebelia aixsnas 

warsulSi maRalintensiuri fizikuri trenirebis Sedegad ganviTarebuli 

hipertrofiuli remodelirebis arasruli regresiT  ganpirobebuli 

rezidualuri hipertrofiiT. aRniSnul mosazrebas amyarebs garemoeba, 

rom kvlevaSi CarTuli iyvnen maRali rangis e.w. moaspareze an 

Sejibrebebis monawile sportsmenebi, romelTa fizikuri trenirebis 

maRali intensivoba zrdis gulis hipertrofiis ganviTarebis 

SesaZleblobas. Aaqve unda aRiniSnos, rom sportsmenTa kvlevaSi CarTvis 

kriteriumebis gaTvaliswinebiT, veterani sportsmenebis aqtiuri 

sportuli moRvaweobis xangrZlivoba aRemateboda 10 wels, rac 

hipertrofiis Sesabamisi stimulis arsebobis pirobebSi gacilebiT 

aRemateba gulis hipertrofiis ganviTarebisaTvis aucilebeli drois 

eqspozicias.Mmeores mxriv, sportuli aqtivobis Sewyvetis Semdeg gasuli 

dro aRemateboda 5 wels, rac arsebuli monacemebiT realurad 

gamoricxavs hipertrofiuli remodelirebis  Semdgomi regresis 

SesaZleblobas [315,316,317,67,318, 68, 69 ]. veteran sportsmenTa asaki ar 

aRemateboda 55 wels. amave dros sakvlevi jgufis monacemebi 

kontroldeboda igive raodenobis identuri asakobrivi jgufis 
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naklebaqtiur pirTa monacemebTan, rac saSualebas iZleva ugulebelvyoT 

asakobrivi faqtoris roli mp-is hipertrofiis ganviTarebaSi.. veteran 

sportsmenebSi Mmarcxena parkuWis hipertrofiis Sesaxeb miuTiTen agreTve 

Pelliccia A, Maron BJ  da Tanavt. [69] , Pia Luthi  da Tanavt [139]. agreTve Miki T  

da Tanaavt.[137]  Cveni monacemebiT veteran sportsmenebSi mp-is Rrus 

diametrTan erTad momatebuli iyo kedlis sisqeebic, gansxvavebiT Pelliccia 

A, Maron BJ  da Tanavt. Mmonacemebisagan, romelTa mixedviT veteran 

sportsmenTa daaxloebiT 50 %-Si momatebuli iyo marcxena parkuWis 

Rrus diametri, kedlis sisqeebi ki ar scildeboda normis farglebs, 

rac SeiZleba aixsnas imiTac, rom kvlevvebSi CarTuli sportsmenebi 

warmoadgendnen sportis gansxvavebul saxeobebs. Miki T  da Tanaavt. Mmier 

104 sportsmenSi Catarebul prospeqtul  kvlevaSi veteran sportsmenebSi 

rogorc, parkuWis zomebi, aseve kedlis sisqeebi  momatebuli iyo 

sakontrolo jgufis pirebTan SedarebiT[137]. 

Cveni monacemebiT, marcxena parkuWis hipertrofiiT veteran sportsmenTa 

did umravlesobaSi (~ 90%)), msgavsad pacientebisa arteriuli 

hipertenziiT, vlindeboda diastoluri disfunqciis niSnebi. veteran 

sportsmenebSi diastoluri disfunqcia, iseve rogorc pacientebSi 

arteriuli hipertenziiT, korelirebda miokardiumis masis indeqsTan, 

kedlis sisqeebTan da Rrus zomebTan.  veteran sportsmenebSi marcxena 

parkuWis hipertrofiis gareSe, iseve rogorc sakontrolo jgufSi,  

diastoluri disfunqcia ar gamovlinda arc erT SemTxvevaSi. veteran 

sportsmenebSi marcxena parkuWis hipertrofiasTan asocirebuli 

diastoluri disfunqciis Sesaxeb miuTiTeben  sxva kvlevebic [69,139] aqve 

unda aRiniSnos, rom veteranTa kvlevebi gamoirCeva mcirericxovnebiTa da 

aseve, mciremasStaburobiT. Mmiuxedavad imisa, rom kvlevaSi CarTul 

veteran sportsmenebs ar aReniSnebodaT gulis manifestirebuli 

daavadeba, Mmarcxena parkuWis hipertrofia veteran sportsmenebSi ver 

CaiTvleba hipertrofiis fiziologiur variantad, ramdenadac 

fiziologiuri hipertrofiis umTavresi kriteriumebia sistolur-

diastoluri disfunqciis ararseboba da hipertrofiis regresireba 

remodelirebis stimulis zemoqmedebis Sewyvetis Semdeg. safiqrebelia, 

rom sportuli hipertrofiis arasruli regresi ganpirobebulia 

garkveul SemTxvevebSi sportuli hipertrofiis morfologiuri 
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substratis msgavsebiT paTologiuri hipertrofiisaTvis damaxasiaTebel 

cvlilebebTan, romelTa Soris ZiriTadia intersticiuli fibrozis 

arseboba. aRniSnuli mosazrebis erT-erT argumentad SesaZlebelia 

CaiTvalos, bolo dros veteran sportsmenebSi miokardiumis fibrozis 

bioqimiuri markerebis aRmoCena [165]. sayuradReboa, rom, kvlevaSi CarTvis 

kriteriumebis gaTvaliswinebiT kvlevis monawile veterani sportsmenebi 

mp-is hipertrofiiT  da hipertrofiis gareSe mniSvnelovnad ar 

gansxvavdebodnen warsulSi trenirebis xangrZlivobis mixedviT, aseve 

praqtikulad Tanabari iyo trenirebis intensivoba da regularoba, 

ramdenadac kvlevaSi CarTuli iyvnen maRali klasis msgavsi sportis 

saxeobebis warmomadgenlebi.  sarwmuno gansxvavebebi ar aRiniSneboda, 

agreTve, sportsmenTa Soris sxeulis masis indeqsisa da  kvlevis 

periodisaTvis fizikuri aqtivobis mixedviT ( faqtorebi, romelTac 

SeuZliaT gavlena iqonion miokardiumis zomebisa da masis maCveneblebze). 

Cveni kvlevis es Sedegi SesabamisobaSia rigi kvlevebis [315,69,62,64] 

monacemebTan, romelTa mixedviT,rogorc veteran, aseve  axalgazrda 

momqmed moaspareze sportsmenebSi trenirebis xangrZlivobis, 

intensivobisa da regularobis Tanabar pirobebSi marcxena parkuWis 

hipertrofia gvxvdeba SemTxvevaTa mxolod garkveul nawilSi, rac 

safiqrebelia determinirebulia genetikuri TaviseburebebiT. 

sportsmenebSi marcxena parkuWis hipertrofiasa da genur polimorfizms 

Soris kavSiri gamovlinda rig kvlevebSi [303,304,305]  

    farTomasStabianma populaciurma kvlevebma aCvena , rom marcxena 

parkuWis hipertrofia mniSvnelovnad zrdis kardiovaskuluri 

sikvdilobisa da maT Soris uecari sikvdilis risks[2,7]. Aaqedan 

gamomdinare, safiqrebelia, rom veteran sportsmenebSi marcxena parkuWis 

hipertrofiisa da gansakuTrebiT, diastolur disfunqciasTan 

asocirebuli mp-is hipertrofiis arseboba SesaZlebelia CaiTvalos 

momatebuli kardiovaskuluri riskis maCveneblad, Tumca sportsmenebSi 

marcxena parkuWis hipertrofiis prognozuli mniSvnelobis  Sefaseba 

saWiroebs Semdgom farTomasStabian prospeqtul kvlevebs[ ]. K 
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  MIV.2. QT disperia mosvenebisas da datvirTvis pirobebSi 

kvlevis farglebSi yvela sakvlev jgufSi datvirTvis testis dros 

Sefasebuli iyo QT intervalis dispersiis cvlileba. rigi kvlevebis 

monacemebiT QT intervalis dispersiis zrda fataluri ariTmiebisa da 

uecari sikvdilis prediqtoria[200,201,202,203,204]. QT intervalis dispersiis 

zrda, anu ekg-s 12 ganxraSi QT intervalis variabelobis mateba, asaxavs 

parkuWTa repolarizaciis dispersiis zrdas, rac parkuWTa fibrilaciis 

aRmocenebis erT-erTi ZiriTadi meqanizmia. Hhipertrofirebul 

miokardiumSi eleqtruli impulsis gatarebis  xangrZlivoba imatebs 

endokardiumidan epikardiumamde, rac ganapirobebs depolarizaciis 

Seferxebasa da miokardiumis eleqtruli arastabilobis zrdas.  

Mmiokardiumis paTologiuri hipertrofiis dros miocitebis zrdiT 

ganpirobebuli moqmedebis potencialebis gaxangrZliveba asocirebulia 

intersticiuli fibroziT gamowveuli moqmedebis potencialis 

amplitudis  da membranuli potencialebis daqveiTebasTan, rac xels 

uwyobs miokardiumis eleqtruli arahomogenobis ganviTarebas da 

fataluri ariTmiebis aRmocenebas[209,210]. Ffiziologiuri hipertrofiis 

dros miocitebis izolirebuli hipertrofia intersticiuli fibrozis 

gareSe ramdenadme gansxvavebul pirobebs qmnis miokardiumis 

bioeleqtruli aqtivobisaTvis. Amravalricxovani kvlevebi miuTiTeben mp-

is paTologiuri hipertrofiis dros QT intervalis dispersiis zrdis 

Sesaxeb [213] amave dros, rigi kvlevebis monacemebiT gulis sportuli 

hipertrofiis dros QT intervalis dispersiis zrda ar iyo nanaxi 

[158,156,157,219]. mniSvnelovan prognozul kriteriumad aris miCneuli  QT 

intervalis dispersiis dinamika datvirTvis testis dros [218,223,224]. 

janmrTelebSi QTd mcirdeba datvirTvis pikze. sportsmenebSi mp-is 

hipertrofiiT nanaxi iyo QTd-is  zrda datvirTvis dros [qiSmarea T, 

faRava z  [220,159] Cveni kvlevis monacemebiT QTd-is dinamika 

gansxvavdeboda veteran sportsmenebSi mp-is hipertrofiiT da mp-is 

hipertrofiis gareSe. mp-is hipertrofiiT sportsmenebis umravlesobaSi, 

msgavsad pacientebisa arteriuli hipertenziiT,Y QTd izrdeboda 

datvirTvis pikze. xolo, veteran sportsmenebSi mp-is hipertrofiis 

gareSe da sakontrolo jgufis pirebSi QTd  mcirdeboda datvirTvis 

ganmavlobaSi an rCeboda ucvleli. Aamgvarad, SesaZlebelia davaskvnaT, 
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rom marcxena parkuWis hipertrofia rogorc veteran sportsmenebSi, aseve 

pacientebSi art. hipertenziiT asocirebulia QTd dispersiis zrdasTan 

datvirTvis dros da Sesabamisad QTd  datvirTvis dros avlens msgavs 

dinamikas veteran sportsmenebSi mp-is hipertrofiiT da pacientebSi art. 

hipertenziiT. Yyovelive zemoaRniSnulidan gamomdinare veteran 

sportsmenebSi mp-is hipertrofiiT QTd dispersiis zrda datvirTvisas 

SesaZlebelia miuTiTebdes veteran sportsmenebSi mp-is hipertrofiis 

arafiziologiurobaze da  Sesabamisad, SesaZloa ganvixiloT, rogorc 

arasaxarbielo prognozuli markeri.    

  

 IV. 3. datvirTvis testis araeleqtrokardiografiuli maCveneblebi 

Bbolodroindel kvlevebSi naCvenebi iyo asimptomur pirebSi 

kardiovaskuluri riskis Sesafaseblad datvirTvis testis 

araeleqtrokardiografiuli maCveneblebis maRali prognozuli 

Rirebuleba. datvirTvaze qronotropuli pasuxisa da datvirTvis 

Semdgom riTmis aRdgenis maCveneblebi mWidrod korelireben kardiuli 

incidentebis ganviTarebis, kardiovaskuluri sikvdilobis, uecari 

sikvdilisa da saerTo sikvdilobis maCveneblebTan [167,320,168,240].  

warmodgenil kvlevaSi gaanalizebuli  da Sedarebuli iyo 

veloergometruli datvirTvis testis araeleqtrokardiografiuli 

parametrebi : funqciurunarianoba, datvirTvaze qronotropuli pasuxis 

maCveneblebi, riTmis aRdgenis maCveneblebi da arteriuli wnevis 

sistoluri da diastoluri maCveneblebis dinamika datvirTvis dros 

veteran sportsmenebSi, sakontrolo jgufis pirebSi da pacientebSi 

arteriuli hipertenziiT.  

Ffunqciurunarianoba fasdeboda maqsimaluri Sesrulebuli samuSaos 

maCvenebliT (mSs), romelic, rogorc jgufebis Sedarebam aCvena Yyvelaze 

maRali iyo veterani sportsmenebis jgufSi. pacientebSi arteriuli 

hipertenziiT funqciurunarianobis maCvenebeli CamorCeboda , rogorc 

sportmenebis, aseve sakontrolo jgufis maCveneblebs. marcxena parkuWis 

hipertrofiiTa da diastoluri disfunqciiTM veterani sportsmenebis  

jgufSi funqciurunarianobis maCvenebeli  CamorCeboda mp-is 

hipertrofiis gareSe sportsmenebis maCveneblebs, magram ar iyo 
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daqveiTebuli iyo sakontrolo  jgufTan SedarebiT da mniSvnelovnad 

aRemateboda arteriuli hipertenziiT pacientebSi mSs-s maCvenebels. 

mgcs (mosvenebis guliscemis sixSire) sarwmunod ar gansxvavdeboda 

jgufebs Soris.Q 

rigi kvlevebis monacemebiTAaraeleqtrokardiografiul maCvenebelTagan 

riskis Sefasebis TvalsazrisiT gansakuTrebulad maRalinformatiulia 

datvirTvaze qronotropuli pasuxis parametrebi [170]. Aaqve unda 

aRiniSnos, rom datvirTvaze qronotropuli pasuxis Sefasebis sirTule 

mdgomareobs optimaluri maCveneblebis SerCevaSi. sadReisod 

qronotropuli pasuxis Sesafaseblad mowodebulia sxvadsasxva 

indeqsebi, romlebic met-naklebad ganicdian rigi faqtorebis gavlenas, 

rogoricaa: kardiovaskuluri fitnesi, mosvenebis riTmi, malimitirebeli 

koronaruli daavadeba da sxva.[167,320] Cvens kvlevaSi vsazRvravdiT 

datvirTvaze qronotropuli pasuxis eqvs maCvenebels – pgcs, mgcs85% 

miRweva, gcsrr, gcsgr, gcs40-100 da  WL100 -s veteran 

sportsmenebSi,sakontrolo jgufis pirebSi da pacienetebSi arteriuli 

hipertenziiT. jgufebSi fasdeboda korelaciebi qronotropul pasuxis 

maCveneblebs Soris. agreTve qronotropul pasuxis maCveneblebsa da  

mosvenebis riTms, funqciurunarianobasa da riTmis aRdgenis maCvenebels 

Soris. garda amisa, unda aRiniSnos, rom pirvelad iyo Sefasebuli 

kavSirurTierToba qronotropuli pasuxis maCveneblebsa  da gulis 

riTmis variabelobis maCveneblebs Soris. aRniSnuli kavSirebis 

Seswavlam, erTis mxriv, SesaZlebloba mogvca gamogvevlina mWidro 

korelacia qronotropuli pasuxis zogierT maCvenebelsa da gulis 

riTmis variabelobis parametrebs Soris; da meores mxriv, gamogveyo 

qronotropuli pasuxis maCveneblebis optimaluri kompleqsi, romelic, 

safiqrebelia adeqvaturad asaxavs gulis avtonomiuri regulaciis 

funqcias. Qqronotropuli pasuxis maCveneblebi yvelaze maRali iyo 

veterani sportsmenebis jgufSi. arteriuli hipertenziiT pacientebSi 

qronotropuli maCveneblebi mniSvnelovnad daqveiTebuli iyo, rogorc 

veteranebTan ,aseve sakontrolo jgufis pirebTan SedarebiT.  

 Ppikuri gcs maCvenebeli  veterani sportsmenebis jgufSi sarwmunod 

aRemateboda, rogorc arteriuli hipertenziiT pacientebis, aseve 

sakontrolo jgufis  maCveneblebs. Ppikuri gcs maCvenebeli  veteran 
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sportsmenebSi marcxena parkuWis hipertrofiiT daqveiTebuli iyo , 

SedarebiT sportsmenebTan marcxena parkuWis hipertrofiis gareSe. PGgcs 

realuri rezervi, iseve rogorc gamoyenebuli gcs-rezervi veteran 

sportsmenebSi mniSvnelovnad da sarwmunod aRemateboda sakontrolo 

jgufisa da arteriuli hipertenziiT pacientebis monacemebs.  

maqsimaluri asakobrivi gcs-s 85% miRwevis maCvenebeli sarwmunod maRali 

iyo veteran sportsmenebSi arteriuli hipertenziiT pacientebsa da 

sakontrolo jgufis pirebTan SedarebiT. maqsimaluri asakobrivi gcs-s 

85% miRwevis maCvenebeli sarwmunod maRali iyo aseve veteran 

sportsmenebSi marcxena parkuWis hipertrofiis gareSe, SedarebiT 

sportsmenebTan marcxena parkuWis hipertrofiiT. sportsmenebSi marcxena 

parkuWis hipertrofiiT 85% miRwevis maCvenebeli aRemateboda igive 

maCvenebels pacientebSi arteriuli hipertenziiT. indeqsi gcs 40-100 da 

WL100 aseve yvelaze maRali iyo veteran sportsmenebis jgufSi. 

sportsmenebSi marcxena parkuWis hipertrofiiT indeqsi gcs 40-100 da 

WL100 sarwmunod aRemateboda igive maCveneblebs  pacientebSi arteriuli 

hipertenziiT. guliscemis aRdgenis maCvenebeli aseve sarwmunod maRali 

iyo veteran sportsmenebis jgufSi, SedarebiT sakontrolo jgufis 

pirebTan da pacientebTan arteriuli hipertenziiT. veteran sportsmenebis 

jgufSi marcxena parkuWis hipertrofiiT guliscemis aRdgenis 

maCvenebeli sarwmunod maRali iyo SedarebiT pacientebTan arteriuli 

hipertenziiT. datvirTvaze qronotropuli pasuxis indeqsebi, iseve 

rogorc aRdgenis periodSi guliscemis Semcirebis maCvenebeli rigi 

kvlevebis da, maT Soris fremingemis kvlevis monacemebiT, maRal 

korelacias avlenen rogorc koronaruli daavadebis ganviTarebis, aseve 

kardiovaskuluri sikvdilobis, uecari sikvdilis da saerTo 

sikvdilobis maCveneblebTan. datvirTvaze qronotropuli pasuxis 

daqveiTeba uecari sikvdilisa da zogadad kardiovaskuluri SemTxvevebis 

mZlavri prediqtoria[319]. Cveni kvlevis monacemebiT datvirTvaze 

qronotropuli pasuxisa da gcs –s aRdgenis maCveneblebi, iseve rogorc 

funqciurunarianoba maRalia veteran sportsmenebSi SedarebiT 

sakontrolo jgufis pirebTan da pacientebTan arteriuli hipertenziiT.  

qronotropuli pasuxisa da gcs –s aRdgenis maCveneblebi maRalia, 

agrTve, veteran sportsmenebSi marcxena parkuWis hipertrofiiT, 
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SedarebiT sakontrolo jgufis pirebTan da pacientebTan arteriuli 

hipertenziiT. pacientebSi arteriuli hipertenziiT qronotropuli 

pasuxisa da gcs –s aRdgenis maCveneblebi, iseve funqciurunarianoba 

daqveiTebulia,rogorc veteran sportsmenebTan, aseve sakontrolo 

jgufis pirebTan SedarebiT. veteran sportsmenebSi rogorc mp-is 

hipertrofiis gareSe , aseve mp-is hipertrofiiT qronotropuli pasuxisa 

da gcs –s aRdgenis maRali maCveneblebi SesaZlebelia aixsnas 

trenirebis dadebiTi efeqtiT gulis avtonomiur saregulacio funqciaze, 

ramdenadac datvirTvaze qronotropuli pasuxis formirebaSi 

mniSvnelovan rols asrulebs gulis avtonomiuri regulacia vagaluri 

dezaqtivaciisa da simpatikuri aqtivaciis balansirebuli zemoqmedebis 

gziT[42]. Yyovelive zemoaRniSnuli safuZvels gvaZlevs , vifiqroT, rom 

fizikuri aqtivobis zrdiT ganpirobebuli kardiovsaskuluri riskis 

modificirebis erTerTi faqtoria gulis avtonomiuri saregulacio 

funqciis gaumjobeseba.  

Yyvela sakvlev jgufSi fasdeboda sistoluri da diastoluri wnevis 

dinamika datvirTvis testis dros. pacientebSi arteriuli hipertenziiT, 

gansxvavebiT sportsmenebisa da sakontrolo jgufisagan, aRiniSneboda 

rogorc sistoluri , aseve diastoluri wnevis mkveTri mateba 

datvirTvis ganmavlobaSi. veterani sportsmenebis jgufSi sistoluri 

wnevis mateba sarwmunod maRali iyo kontrolebTan SedarebiT. 

gansxvavebiT sakontrolo jgufisagan sportsmenebis jgufSi aRiniSna 

diastoluri wnevis umniSvnelo, magram sarwmuno mateba datvirTvis 

testis dros. rogorc sistoluri, aseve diastoluri wnevis 

mniSvnelovani mateba gamovlinda sportsmenebSi marcxena parkuWis 

hipertrofiiT. datvirTvaze, rogorc sistoluri, aseve diastoluri 

wnevis mateba korelirebda mp-is masis indeqsTan. amgvarad, sportsmenebSi 

marcxena parkuWis hipertrofiiT gamovlinda arteriuli wnevis 

hipertenziuli reaqcia. rigi kvlevebis monacemebis mixedviT  

datvirTvaze arteriuli wnevis hipertenziuli reaqcia, iseve rogorc, 

marcxena parkuWis hipertrofia arteriuli hipertenziis ganviTarebis 

prognozuli markeria [245]. zemoaRniSnuli gvafiqrebinebs, rom veteran 

sportsmenebSi marcxena parkuWis hipertrofiiT arteriuli hipertenziis 
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ganviTarebis albaToba maRalia, rogorc sakontrolo jgufis pirebTan, 

aseve mp-is hipertrofiis gareSe sportsmenebTan SedarebiT.    

 

IV.4. gulis riTmis variabeloba da riTmis darRvevebi 

warmodgenil kvlevaSi ,pirvelad, iyo Seswavlili Ggulis avtonomiur 

funqciasa da datvirTvaze qronotropul pasuxs Soris urTierTkavSiris 

xasiaTi rogorc veteran sportsmenebSi, aseve saS. asakis naklebaqtiur 

janmrTel mamakacebSi  da Sesabamisi asakisa da sqesis pacientebSi 

art.hipertenziiT.  Ggulis avtonomiuri funqcia Seiswavleboda holteris 

24-saaTiani ekg monitorirebiT gansazRvruli gulis riTmis variabelobis 

sixSiruli maCveneblebis Sefasebis gziT. gaanalizebuli iyo VLF, LF, HF, 

LF/HF maCveneblebi.  rigi kvlevebis monacemebiT grv-is daqveiTeba uecari 

sikvdilis prediqtoria [245,246,247]. veteran sportsmenebSi , rogorc mp-is 

hipertrofiiT, aseve hipertrofiis gareSe aRiniSneboda grv-s 

maCveneblebis momateba sakontrolo jgufis pirebsa da art. hipertenziiT 

pacientebTan SedarebiT. arteriuli hipertenziiT pacientebSi grv 

daqveiTebuli iyo sakontrolo jgufTan SedarebiT. rogorc zeviT 

avRniSneT, veteran sportsmenebSi grv-s momateba asocirebuli iyo 

datvirTvaze qronotropuli pasuxisa da riTmis aRdgenis maRal 

maCveneblebTan. gulis riTmis variabelobis maCveneblebi ar 

korelirebdnen miokardiumis masis,zomebis da mp-is diastoluri 

funqciis maCveneblebTan rogorc veterani sportsmenebis , aseve 

sakontrolo da arteriuli hipertenziiT pacientebis jgufebSi. Aar 

aRiniSneboda korelaciuri kavSiri gulis riTmis variabelobasa da 

datvirTvisas QTd maCveneblebs Soris. Kkorelacia ar gamovlinda agreTve 

gulis riTmis variabelobasa da gulis riTmis darRvevebs Soris. 

aRsaniSnavia, rom gamovlinda korelaciuri kavSiri gulis riTmis 

variabelobasa da fizikuri aqtivobis dones Soris.Mmsgavsi monacemebi 

miRebuli iyo sxva kvlevebSic [129,255,322].fizikuri aqtivobis done 

korelirebda agreTve datvirTvaze qronotropuli pasuxis 

maCveneblebTan. 

 sakvlev jgufebSi riTmis darRvevebis Sedarebam aCvena, rom veteran 

sportsmenebSi sakontrolo jgufis pirebsa da arteriuli hipertenziiT 

pacientebTan SedarebiT xSiri iyo gulis riTmisa da gamtareblobis 
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sxvadasxva darRvevebi: mkveTri bradikardia, sinusis kvanZis sisuste, 

parkuWSida da AV gamtareblobis darRvevebi (maT Soris IIx. AV bloki), 

agreTve kompleqsuri ariTmiebi. Mmarcxena parkuWis hipertrofiiT veteran 

sportsmenTa Soris gamovlenili iyo supraventrikuluri da parkuWovani 

taqikardiis, aseve mocimcime ariTmiis epizodebi. gulis riTmis 

darRvevebi veteran sportsmenebSi korelirebda mp-is struqturul da 

diastoluri funqciis maCveneblebTan, agreTve datvirTvisas QTd 

dinamikasTan. veteran sportsmenebSi mp-is hipertrofiiT riTmis 

darRvevebi sarwmunod xSiri iyo SedarebiT sportsmenebTan mp-is 

hipertrofiis gareSe,  supraventrikuluri da parkuWovani 

eqstrasistoliis sixSiris mixedviT sakvlevi jgufebi arsebiTad ar 

gansxvavdebodnen. arteriuli hipertenziiT pacientebSi xSiri iyo 

kompleqsuri ariTmia sakontrolo jgufis pirebTan SedarebiT.  

rogorc avRniSneT, ar gamovlinda korelacia riTmis darRvevebsa da 

gulis riTmis variabelobas Soris. 

Ggulis riTmisa da gamtareblobis maRali riskis darRvevebi veteran 

sportsmenebSi, maT Soris individebSi marcxena parkuWis hipertrofiiT, 

asocirebulia  gulis riTmis variabelobis maCveneblebis momatebasTan, 

rac SesaZloa, amcirebs fataluri ariTmiebis ganviTarebis albaTobas. 
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            d a s k v n e b i 

 

1. saSualo asakis veteran sportsmenTa nawilSi  gamovlinda marcxena 

parkuWis hipertrofia, romelic ganpirobebuli unda iyos 

maRalintensiuri fizikuri datvirTvebiT inducirebuli e,w. sportuli 

remodelirebis arasruli regresiT, anu rezidualuri hipertrofiiT. 

 

2. veteran sportsmenTa did umravlesobaSi marcxena parkuWis 

hipertrofia asocirebulia diastolur disfunqciasTan, msgavsad 

pacientebisa arteriuli hipertenziiT. 

 

3. veteran sportsmenebSi marcxena parkuWis hipertrofiiT, iseve rogorc 

pacientebSi arteriuli hipertenziiT, gamovlinda QT intervalis 

dispersiis zrda datvirTvis dros, xolo sakontrolo jgufis pirebSi 

da sportsmenebSi marcxena parkuWis hipertrofiis gareSe datvirTvis 

dros QT intervalis dispersia rCeboda ucvleli an mcirdeboda. 

  

4. veteran sportsmenebSi aRiniSna datvirTvaze qronotropuli pasuxis 

maRali maCveneblebi moxaliseebTan da arteriuli hipertenziiT 

pacientebTan SedarebiT, xolo Aarteriuli hipertenziiT pacientebSi 

datvirTvaze qronotropuli pasuxis maCveneblebi daqveiTebuli iyo 

janmrTelebTan SedarebiT. 

. 

 

5. veteran sportsmenebSi marcxena parkuWis hipertrofiiT gamovlinda 

datvirTvaze arteriuli wnevis hipertenziuli reaqcia, rac miuTiTebs 

arteriuli hipertenziis ganviTarebis maRal riskze. 

 

6.veteran sportsmenebSi, maT Soris individebSi marcxena parkuWis 

hipertrofiiT,. aRiniSna gulis riTmis variabelobis momateba igive 

asakis janmrTel pirebTan da arteriuli hipertenziiT pacientebTan 

SedarebiT, xolo Aarteriuli hipertenziiT pacientebSi  riTmis 

variabelobis maCveneblebi daqveiTebuli iyo janmrTelebTan SedarebiT 
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7. gamovlinda dadebiTi korelacia gulis riTmis variabelobisa da 

datvirTvaze qronotropuli pasuxis maCveneblebs Soris, rogorc veteran 

sportsmenebSi, aseve sakontrolo jgufis pirebSi da pacientebSi 

arteriuli hipertenziiT. aRiniSna korelacia gulis riTmis 

variabelobisa da datvirTvaze qronotropuli pasuxis maCveneblebsa da 

fizikur aqtivobas Soris. 

  

8. veteran sportsmenebSi xSiria gamoxatuli sinusuri bradikardia, AV 

gamtareblobis darRvevebi, maRali gradaciis parkuWovani da 

kompleqsuri ariTmiebi, SedarebiT igive asakis naklebaqtiur janmrTel 

pirebTan.  

 

9. veteran sportsmenebSi, maT Soris individebSi marcxena parkuWis 

hipertrofiiT, gulis riTmisa da gamtareblobis darRvevebi ar aris 

asocirebuli gulis riTmis variabelobisa da datvirTvaze 

qronotropuli pasuxis maCveneblebis daqveiTebasTan, gansxvavebiT 

pacientebisagan arteriuli hipertenziiT.  

 

10. marcxena parkuWis hipertrofia, romelic vlindeba saSualo asakis 

asimptomur veteran sportsmenebSi, SemTxvevaTa umravlesobaSi 

asocirdeba diastoluri disfunqciis arsebobasTan, datvirTvaze QT 

intervalis dispersiis zrdasTan da gulis riTmis darRvevebTan, 

msgavsad pacientebisa arteriuli hipertenziiT. amave dros, veteran 

sportsmenebSi marcxena parkuWis hipertrofiiT, gansxvavebiT 

pacientebisagan arteriuli hipertenziiT, gulis riTmis variabelobisa 

da datvirTvaze qronotropuli pasuxis maCveneblebi ar aris 

daqveiTebuli. 
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           praqtikuli rekomendaciebi 

 

1. veteran sportsmenebSi, iseve rogorc asimptomur janmrTelebSi 

mozanSewonilia datvirTvis testis araeleqtrokardiografiuli 

parametrebis: qronotropuli pasuxisa  da riTmis aRdgenis 

maCveneblebis gansazRvra gulis avtonomiuri regulaciisa da 

kardiovaskuluri riskis Sesafaseblad. 

 

2. datvirTvaze qronotropuli pasuxis Sefaseba mizanSewonilia 

parametrebis Semdegi kompleqsis gamoyenebiT : gcs-is gamoyenebuli 

rezervis, maqsimaluri gcs-s 85% miRweva , gcs 40-100, WL 100 

 

3. veteran sportsmenebSi marcxena parkuWis hipertrofiiT 

rekomendirebulia datvirTvaze qronotropuli pasuxis, QT intervalis 

dispersiis dinamikisa da riTmis variabelobis parametrebis Sefaseba 

hipertrofiis genezis diferencirebis mizniT. 
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                                      Conclusions 

 
1.In part of middle-aged veteran elite athletes LV hypertrophy was found, possibly caused  by 

incomplete regression of  high intensity physical load induced hypertrophy i.e. residual 

hypertrophy. 

 

2.In most of athletes , as well as, in hypertensive patients LV hypertrophy was associated with 

diastolic dysfunction. 

 

3. In veteran athletes with LV hypertrophy like hypertensive patients QT dispersion increased 

during exercise. In contrast to it in control subjects and veteran athletes without LV hypertrophy 

QT dispersion decreased or remained unchanged during exercise. 

 

4. In veteran athletes higher indices of chronotropic response to exercise were detected, as 

compared with sedentary voluntaries and hypertensive patients. In hypertensive patients 

chronotropic response to exercise was decreased. 

 

5. Veteran athletes exhibited hypertensive response to exerccise. It may be an indicator of high 

risk of hypertension development in future. 

 

6.In veteran athletes increased HRV was found. In hypertensive patients HRV was decreased, as 

compared with athletes and control subjects. 

 

7. Positive correlation between indices of HRV and chronotropic response to exercise was found 

in all study groups. Indices of HRV and chronotropic response to exercise correlated with level 

of physical activity.  

 

8.In veteran athletes marked sinus bradycardia, AV conduction abnormalities, frequent  

ventricular and complex arrhythmias are common, as compared with their sedentary 

counterparts. 

 

9. In veteran athletes with LV hypertrophy and without of it heart rhythm abnormalities are not 

associated with decreased HRV and chronotropic response to exercise, in cntrast to patients with 

arterial hypertension. 



 181

 

10.LV hypertrophy in majority of middle-aged veteran elite athletes, like hypertensive subjects, 

is associated with diastolic dysfunction , QT dispersion increase during exercise and heart 

rhythm abnormalities. Nevertheless, in veteran athletes, in contrast to hypertensive patients, 

indices of HRV and  chronotropic response to exercise are not decresed.  
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