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qarTuli sportuli fiziologiis amagdari 

90 wlisaa – durmiSxan CitaSvili 

farTo gaqanebis, maRali erudiciis mecniers da pedagogs, qarTuli 

sportuli mecnierebis da sportuli fiziologiis liders, ori-

ginalur mkvlevars, eqsperimentuli cdebis didostats, gamoCenil 

saxelmwifo da sazogado moRvawes, ekologiur mecnierebaTa aka-

demiis akademikoss, fizikuri aRzrdisa da sportis universitetis 

sapatio profesors, biologiis mecnierebaTa doqtors, profesor 

durmiSxan CitaSvils ama wlis 6 maiss 90 weli usruldeba. 

batoni durmiSxani is mecnieria, romelmac fundamenturi gamokvle-

vebi daukavSira praqtikuli sportis saxeobebs, romelTan Serwymi-

Tac mTlianobaSi axleburad, safuZvliani SeswavliTa da gaanali-

zebiT udidesi wvlili Seitana qarTuli sportis miRwevebSi 

msoflio arenaze, xolo zogi sportsmeni msoflio, evropisa da 

olimpiur TamaSebis Cempionobamde miiyvana. 

batoni durmiSxani aris 5 monografiisa da 250-mde samecniero Sro-

mis avtori, romlebic gamoqveynebulia qarTul, rusul, inglisur, 

ukrainul, Turqul, somxur da iranul enebze. garda amisa, mas 

sxvadasxva Jurnal-gazeTebSi gamoqveynebuli aqvs 800-ze meti publi-

cisturi da meToduri werili. igi xSirad gamodioda saerTaSoriso 

samecniero forumebze (evropisa da aziis qveynebSi), romlebic 

maRal Sefasebas imsaxurebda. Sedegad, mravali ucxoeli mecnieri 

kontaqtebs amyarebda baton durmiSxanTan da praqtikul saqmia-

nobaSi iyenebdnen mis mier mowodebul samecniero masalas da me-

Todikebs. 

durmiSxan CitaSvils udidesi wvlili aqvs Setanili sportuli 

kadrebis, sportuli mwvrTnelebisa da sportis mesveurebis aRzrda-

Si da, zogadad, sportul mecnierebaSi. wlebis ganmavlobaSi 

eweoda sazogadoebriv saqmianobas, organizeba gaukeTa studentebs 

spitakisa da raWis miwisZvrebis Sedegad miyenebuli zianis aRmo-

fxvraSi. 
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batoni durmiSxani Rirseulad aris dafasebuli. igi aris sa-

qarTvelos mecnierebisa da sportis damsaxurebuli moRvawe, aris 

Rirsebis ordenis kavaleri, miniWebuli aqvs sportis raindis wo-

deba. dajildoebulia mravali saerTaSoriso priziT da medliT. 

batoni durmiSxani aris iv. beritaSvilis saxelobis saqarTvelos 

fiziologTa sazogadoebis vice-prezidenti. 

dro Zalian swrafad garbis. 5 weli gavida mas Semdeg, rac baton 

durmiSxans sazeimod gadavuxadeT dabadebidan 85 wlis iubile. man 

gamoaqveyna avtobiografiuli soliduri wigni `durmiSxan Cita-

Svili-85~. aman kidev erTxel gamoavlina misi axali niWi. wigni 

dawerilia maRal mxatvrul literaturul doneze. igi saintereso 

da saxaliso sakiTxavia. batoni durmiSxanis am wignma kidev erTxel 

dagvarwmuna mis saocar mexsierebaze da, agreTve, miRebuli faq-

tebis siRrmiseuli, Zirfesviani analizis unarze. 

axla mogiTxrobT mis mokle biografiul cnobebze. 

Cveni iubilari batoni durmiSxan CitaSvili daibada 1933 wlis 6 

maiss (giorgobis dResaswaulze) kaxeTis erT-erT lamaz da did 

sofelSi, yvarlis raionis sofel SildaSi cnobili mevenaxis 

mixeil CitaSvilis da meabreSumeobis dargSi aRiarebuli specia-

listis mariam CitaSvilis mravalSvilian ojaxSi. oTx ded-mami-

Svils Soris (nino, oTari, durmiSxani, JuJuna) batoni durmiSxani 

mesame Svili aris. 

garda imisa, rom batoni durmiSxani kargad swavlobda da iyo 

mowesrigebuli moswavle, igi CarTuli iyo ojaxis sameurneo 

saqmianobaSi, gansakuTrebiT germaniasTan omis periodSi. omidan 

dabrunebis Semdeg batoni mixeili xelmZRvanelobda kolmeurneobas 

da didi avtoritetiT sargeblobda mTel yvarlis raionSi. igi ar-

Ceuli iyo deputatad da wardgenili iyo Sromis gmiris wodebaze. 

magram, misi Tavmdablobis gamo asakiT masze ufross dauTmo, 

dajildoebulia Sromis wiTeli droSis ordeniT. 

msurs mogiTxroT saintereso epizodi baton durmiSxanis damam-

Tavrebel klasSi yofnisas – moulodnelad istoriis gakveTilze 

Sesamowmeblad Camosuli ganaTlebis ministris moadgile mariam 

burWulaZe Semovida. maswavlebeli daibna. durmiSxanma maswavle-

bels sTxova me gamomiZaxeTo. mTeli gakveTili igi mariam burWu-

laZis kiTxvebze pasuxobda. gakveTilis damTavrebis Semdeg qalba-

tonma mariamma durmiSxani direqciaSi waiyvana da direqtors ga-

nucxada – Seni dabneuli maswavlebeli mdgomareobidan am mos-

wavlem gamoiyvanao. man durmiSxans spilos Zvlis kalami aCuqa da 
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piroba CamoarTva, roca TbilisSi umaRles saswavlebelSi Casa-

barebld Camovidoda, aucileblad estumreboda da misamarTi da-

utova. 

skolis damTavrebis Semdeg, 1951 wels batoni durmiSxani gamocdas 

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetSi 

istoriis fakultetze abarebda, 35 qulidan man 34 miiRo, rac 

Casaricxad ar eyo. igi gaagzavnes Telavis pedagogiur institutSi. 

im dRes sami gamocda maRal niSnebze Caabara, meoTxeze cudad 

gaxda (uWmeli iyo) da gamocdidan wamovida. imave wels Caabara 

sabuRaltro saswavlebelSi. meore wels ki Caabara politeqnikur 

universitetSi wneviTi metalurgiis ganxriT, magram aqac jan-

mrTelobis mdgomareobis gamo isev gareT darCa. 

orma unayofod ganvlilma welma baton durmiSxans swavlisadmi 

moTxovnileba kidev ufro gaumZafra da 1953 wlis 1 seqtembers 

Tbilisis fizkulturis institutSi Cairicxa tanvarjiSis specia-

lobiT. aq saWiro iyo pirveli Tanrigi mieRo, magram misi aRnagobis 

gamo urCies tanvarjiSidan Widaobaze gadasuliyo. sistematuri 

varjiSisa da dauRalavi Sromis Sedegad igi gaxda pirveli 

Tanrigis moWidave. sakavSiro pirvelobaze meore saprizo adgilic 

moipova. amasTan erTad, sanimuSo studenti iyo, magram mas es ar 

akmayofilebda. batonma durmiSxanma daiwyo fiqri imaze, Tu rogor 

daekavSirebina praqtikuli unar-Cvevebi da organizmSi mimdinare 

sasicocxlo cvlilebebis erToblioba, man am meqanizmis urTierT-

damokidebulebis kanonzomierebis ZiebaSi gaatara profesiuli 

cxovrebis didi nawili. aq igi fizikuri aRzrdis Teoriis ka-

Tedraze pirvelad Sexvda prof. vasil elaSvils, igi Caeba in-

stitutis studentTa samecniero wreSi, sadac studentTa sa-

mecniero konferenciaze gakeTebuli moxsenebisTvis mieniWa pirveli 

adgili. male igi airCies studentTa samecniero sabWos xel-

mZRvanelad. aq gamoCnda batoni durmiSxanis organizaciuli niWi da 

miswrafeba mecnieruli kvlevisadmi mis mier iqna organizebuli 

studentTa samecniero konferencia, romlis warCinebulebma monawi-

leoba miiRes qalaqis, respublikisa da sakavSiro studentTa 

konferenciebis muSaobaSi. mis aqtiurobas gansakuTrebuli yurad-

Reba miaqcia normaluri fiziologiis kaTedris gamgem, cnobilma 

mecnierma da sportuli fiziologiis damfuZnebelma profesorma 

sergi narikaSvilma, romelic gamorCeuli iyo Tavisi momTxov-

nelobiT. mas Semdeg, rac batonma durmiSxanma brwyinvaled Caabara 

gamocda, batonma sergi narikaSvilma igi CarTo kaTedris kvleviT 

muSaobaSi da saSualeba misca aeTvisebina samecniero kvlevis eqs-

perimentuli meTodebi. warCinebuli studenti durmiSxan CitaSvili 

sergi narikaSvilis rekomendaciiT institutis warmatebiT damTav-
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rebis Semdeg muSaobas iwyebs inspeqtorad fizkulturis insti-

tutis saswavlo nawilSi. 1958 wels igi Cairicxa aspiranturaSi 

fiziologiis kaTedraze, misi xelmZRvaneli iyo sergi narikaSvili. 

batonma durmiSxanma misi niWiTa da SromisunarianobiT mecnieruli 

siaxlisadmi interesiT gamorCeulma daiwyo warmatebuli aRmasvla 

inspeqtoris Tanamdebobidan sportuli akademiis reqtoramde, aspi-

rantidan mecnierebaTa doqtoramde da profesorobamde da Tavisi 

Rrma codniT sportul samyaroSi udidesi avtoriteti moipova. 

1961 wlidan prof. sergi narikaSvilis rekomendaciiT batoni dur-

miSxani aspiranturis damTavrebis pirveli dRidanve maswavleblad 

dainiSna fiziologiis kaTedraze, xolo 1968-71 ww. ukve iyo ufrosi 

maswavlebeli. aq gamomJRavnda batoni durmiSxanis pedagogiuri 

niWi. man prof. narikaSvilTan erTad Seqmna sportuli fiziologiis 

saleqcio originaluri kursi da praqtikuli mecadineobis pro-

grama, romelic SemdgomSi gamoiyenes somxeTis, azerbaijanisa da 

iranis sportis saswavlo dawesebulebebma. sadisertacio naSromis 

Sesrulebis periodSi batonma durmiSxanma eqsperimentis warmarTvis 

ramdenime axali meTodi daamuSava. romelTa Soris srulad pi-

loturi iyo sportsmenebis varjiSisa da Sejibrebis periodSi 

gulis muSaobis sixSiris registracia. es urTulesi meTodi 

manZilze moZraobis procesSi sasicocxlo procesebis registra-

ciisa, iseTebi rogoricaa kardiograma, sunTqvis sixSire da siRrme, 

sisxlSi Jangbadis raodenobis gansazRvra, Semdgom wlebSi b-n 

durmiSxanis mier daxvewil da danergil iqna sportis praqtikaSi. 

amaze ufro detalurad qvemoT mogaxsenebT. 

batoni durmiSxani aspiranturaSi Caricxvis pirveli dRidanve kva-

lifikaciis amaRlebis mizniT jer igzavneba akad. malxaz zaali-

SvilTan bioqimiis swavlebis gasaRrmaveblad. samedicino universi-

tetSi anatomiis kaTedris gamgesTan zaqaria maisuraZesTan da aqve 

fiziologiis kaTedris gamgesTan aleqsandre bakuraZesTan da bo-

los prof. quji ZiZiSvilTan proprioreceptorebis sakiTxebis 

Rrmad Seswavlis mizniT. 

am mivlinebis dros batonma durmiSxanma Seiswavla nerv-kunTovani 

fiziologiis safuZvlebi, centraluri da periferiuli nervuli 

sistemis, pirobiT refleqsuri da fsiqonervuli moqmedebis meqaniz-

mebi, gul-sisxlZarRvTa da sasunTqi sistemis funqcioba, normaSi 

sxvadasxva fizikuri varjiSebis dros da zogierTi saxis paTo-

logiis pirobebSi. 

garda amisa, batoni durmiSxani mivlinebul iqna moskovis da peter-

burgis biblioTekebsa da sportul dawesebulebebSi samecniero 
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literaturis gasacnobad. aq man moiZia masalebi, romlebic exeboda 

gulis moqmedebis cvlilebebs varjiSis dawyebamde, mosvenebul 

mdgomareobaSi da varjiSis damTavrebis Semdeg aRdgenis procesSi. 

Tavis kvlevaSi man gaiTvaliswina literaturis monacemebi da yu-

radReba miaqcia sportsmenis asaks, gawvrTnilobas, sportis saxeo-

bas, garemo pirobebis cvlilebebs, varjiSis intensivobis Secvlas, 

mowinaaRmdegis kvalifikacias Sejibris pirobebSi, laboratoriul 

pirobebSi da saSejibro moqmedebis mixedviT, eqsperimentis mo-

mentSi gansxvavebuli meTodikebis gamoyenebas da sxv. man siRrmi-

seulad Seiswavla samoZrao aparatis da funqciuri monacemebis 

(pulsi, sunTqvis sixSire, filtvebis sasicocxlo tevadoba, sisx-

lis wnevis cvlileba, muSaobisunarianoba, asakisa da gawvrTni-

lobis urTierToba) cvlilebebis ZiriTadi sakiTxebi, romlebic 

gansazRvravs sportiT dakavebuli adamianebis SesaZleblobebs 

gawvrTnilobasTan mimarTebaSi. es eqsperimentul-praqtikuli kvle-

vis meTodebi Camoyalibebul iqna damTavrebuli kvlevis saxiT, 

xolo batoni durmiSxani warmoCinda, rogorc srulyofili mec-

nieri. 

1972 wels durmiSxan CitaSvilma warmatebiT daicva disertacia Te-

maze: `gulis cemis sixSiris cvlilebebi krivSi da farikaobaSi 

wvrTnisa da Sejibris dros~ biologiis mecnierebaTa kandidatis 

xarisxis mosapoveblad. naSromSi pirvelad sportul praqtikaSi 

gamoyenebul iqna radiotelemetriuli meTodi kardiogramisa da 

gulis sixSiris registraciisTvis. mokriveebisa da mofarikaveebis 

varjiSis dros da Sejibrebisas miRebuli Sedegebis analizis 

safuZvelze, garda Teoriuli monacemebisa, durmiSxan CitaSvilis 

mier rekomendebul iqna praqtikuli Cvevebi, romlebmac saSualeba 

misca sportsmenebs Sedegebi 30%-iT gaeumjobesebinaT. 

paralelurad batoni durmiSxani aqtiurad monawileobda fizkul-

turis institutSi sportis organizaciaSi. igi dekanis moadgilis, 

dekanis, dekanis da proreqtoris Tanamdebobebze yofnisas did 

yuradRebas aqcevda aRzrdis sakiTxebs. kerZod, studentTa so-

cialur disciplinebs sportis sxvadasxva saxeobebSi mimarTuli 

varjiSebis Catarebas, mis mier organizebuli iyo studentTa 

brigadebi, romlebic exmareboda saSualo skolebSi fizkulturis 

gakveTilebis warmarTvas da qalaqsa da raionebSi sportuli jgu-

febisa da wreebis muSaobas. gansakuTrebuli siaxleebi man Seitana 

swavlebis dargSi proreqtoris da reqtoris movaleobis Sesru-

lebisas, rac mdgomareobda sportsmenebis specializaciis arCevaSi. 

profesor-maswavlebelTa jgufebi TiToeul students, gansakuT-

rebiT imaT, visac warmatebebis perspeqtiva etyobodaT sxvadasxva 



 

 

 

 

6 

saxeobebSi avarjiSebdnen, aqcenti keTdeboda im saxeobebze, rom-

lebSic sportsmeni gansakuTrebul niWs gamoiCenda. 

durmiSxan CitaSvilis am pioneruli meTodikis danergvam saukeTeso 

Sedegi gamoiRo, rac imaSi gamoixata, rom fizkulturis institutis 

studentebma ara marto saqarTvelos, aramed sakavSiro Sejibre-

bebze mniSvnelovan warmatebebs miaRwies. man am periodSi aranak-

lebi yuradReba miaqcia mwvrTnelTa fakultetis studentebs, moiwvia 

institutis gareSe moRvawe cnobili mwvrTnelebi da isini dama-

tebiT swavlebis procesSi CarTo. Sedegad, am fakultetis kursda-

mTavrebulebis umravlesoba SemdgomSi maRalkvalificiur mwvrTne-

lebad Camoyalibdnen. 

durmiSxan CitaSvili Tavidanve did yuradRebas aqcevda studentTa 

Soris samecniero-kvleviTi muSaobis gaumjobesebas. mis mier sa-

qarTvelos umaRles saswavlebelTa Soris Seiqmna studenturi sa-

mecniero laboratoria, sadac gaerTianebuli iyo 70-ze meti stu-

denti. am laboratoriaSi momuSave studentebma elza korinTelma, 

gia oqriaSvilma, koba gegeSiZem, ciuri farqosaZem da iago siraZem 

pirvelad fizkulturis akademiis istoriaSi daikaves mesame sa-

prizo adgili sabWoTa kavSiris masStabiT Catarebul konferen-

ciaze. maTgan oTxma daicva samecniero xarisxi, romelTagan dRes 

ori profesoria, sxvebi ki – warmatebuli specialistebi, romlebic 

sxvadasxva qveynebSi warmatebiT muSaoben (aSS, inglisi, israeli). 

aseTi aRmoCnda studentur-samecniero laboratoriaSi miRebuli 

maTi naTloba. saqarTvelos sxvadasxva laboratoriebSi profeso-

rebad muSaoben am studenturi laboratoriis sxva wevrebic (zurab 

kaxabriSvili, lia afciauri, elza korinTeli da sxv,). batoni 

durmiSxanis xelmZRvanelobiT daculia 1 sadoqtoro disertacia 

medicinis mecnierebTa doqtoris xarisxis mosapoveblad (zurab 

kaxabriSvili) da 11 sakandidato disertacia (elene korinTeli, 

liana kakiaSvili, hamlet razmaZe, giorgi zubitaSvili, eliso mur-

vaniZe da sxv.) biologiis mecnierebaTa kandidatis xarisxis mosa-

poveblad. 

am wlebSi batoni durmiSxani sistematurad eswreboda da mona-

wileobda iv. beritaSvilis saxelobis fiziologiis institutSi 

Catarebul samecniero forumebs da aqtiurad monawileobda disku-

siebSi. aq igi dauaxlovda da daumegobrda da mecnierulad 

daukavSirda axalgazrda e.w. 60-iani wlebis mkvlevarebs, SemdgomSi 

gamoCenil mecnierebs. ai, ras wers igi Tavis mogonebebSi: 

`ubednieresi var sergi narikaSvilTan SexvedriT, romelmac udi-

desi daxmareba aRmomiCina da maCvena gza ukeTesi momavlisken. misi 
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daxmarebiT gavicani axalgazrda fiziologebi, romlebic Semdgom 

mxarSi amomidgnen da dResac stimuls maZlevs maTi rCevebi. eseni 

iyvnen e.w. samocianelebi – vaxtang mosiZe, elguja moniava, malxaz 

zaaliSvili, kiazo nadareiSvili, Tengiz oniani, vaJa okujava da 

maT Soris `ukanaskneli mohikani~ batoni guram beqaia, romlis 

msgavsi saorganizacio muSaobaSi aravin Semxvedria~. 

am periodSi batoni durmiSxani aqtiur monawileobas Rebulobda 

cnobil bakurianis saubrebSi, romlis muSaobaSic monawileobda b-n 

durmiSxanis mier mowveuli ramdenime sportuli moRvawe. 

miuxedavad imisa, rom profesori durmiSxan CitaSvili did sazo-

gadoebriv da pedagogiur muSaobas eweva, igi aqtiurad ganagrZobs 

mecnierul kvlevas, xelmZRvanelobs aspirantebsa da axalgazrda 

mecnier-muSakebs, saxavs axal-axal sakiTxebs sportis ganviTarebis-

Tvis da exmareba maT SesrulebaSi, aqveynebs samecniero Sromebs, 

maT Soris monografiebs da saxelmZRvaneloebs. 

TiTqmis ori aTeuli wlis ganmavlobaSi prof. durmiSxan CitaSvili 

axleburi midgomiT eweoda sportul praqtikul masStabur kvlevas. 

amisTvis igi siRrmiseulad gaecno msoflioSi arsebul litera-

turas da Camoayaliba momavali kvlevis detaluri gegma. man gaiTva-

liswina is, rom fizikur kulturasa da sportSi mecadineobis war-

marTva mniSvnelovnadaa damokidebuli imaze, Turamdenadaa Seswav-

lili fizikuri datvirTvebis gavlena organizmis ZiriTad siste-

mebsa da funqciebze, ra informacia gagvaCnia im adaptaciur 

procesebze, romlebic sistematuri varjiSis Sedegad viTardeba 

sportsmenis organizmSi. pirvel rigSi, es exeba kardio-respira-

toruli sistemis funqciobas, romlis gaTvaliswinebiT unda war-

moebdes fizikuri datvirTvebis dozireba, datvirTvis krite-

riumebis gansazRvra, organizmis reaqtiulobis raodenobrivi 

Sefaseba. naklebad iyo Seswavlili fizikuri datvirTvisas orga-

nizmis funqciuri maxasiaTeblebis SedarebiTi analizi sportuli 

gawvrTnilobis sxvadasxva kvalifikaciis sportsmenTa Soris sqe-

sisa da asakis mixedviT, agreTve gamosakvlevi iyo sxvadasxv geo-

grafiuli da bunebrivi pirobebis gavlena sportsmenTa kardio-

respiratoruli sistemis funqciobis maCveneblebze, iseTze rogo-

ricaa emociuri daZabuloba da am faqtoris dinamikuri cvlileba 

sportsmenis wvrTnisa da kvalifikaciis amaRlebis procesSi, spor-

tuli orTabrZolis xasiaTis da masSi monawileTa kvalifikaciis 

mixedviT. 

amis safuZvelze daisaxa kvlevis mizani, rac mdgomareobda sxva-

dasxva kvalifikaciis, sqesisa da asakis sportsmenebSi kardio-
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respiratoruli sistemis funqciuri maxasiaTeblebis SeswavlaSi sa-

swavlo-sawvrTnel da saSejibro pirobebSi. 

aRniSnuli kvleva mravaljeradi eqsperimentebis da sakontrolo 

cdebis Sedegad srulad iqna ganxorcielebuli, miRebuli praqti-

kul-klinikuri eqsperimentuli masala gaanalizebuli, statisti-

kurad damuSavebuli da ganxilulia, rac warmodgenilia brwyinvale 

monografiaSi – `kardio-respiratoruli da kunTovani sistemebis 

funqcioba fizikuri datvirTvebis dros~ (1995). 

wignSi ganzogadebulia sxvadasxva asakis, specializaciis (Ziudois-

tebi, mokriveebi, niCbosnebi, mofarikaveebi, Tanamedrove xuTWide-

lebi da sxv.) da kvalifikaciis (zogadi fizikuri momzadebis spor-

tuli skolis moswavleebidan dawyebuli umaRlesi klasis sports-

menebis CaTvliT) orive sqesis sportsmenTa kardio-respiratoruli 

da kunTovani sistemebis funqciobis Taviseburebani rogorc 

saswavlo-sawvrTnel mecadineobaze, aseve oficialuri Sejibrebebis 

dros geografiuli da klimaturi pirobebis gaTvaliswinebiT. 

monografia Teoriul daskvnebTan erTad Seicavs mniSvnelovan 

praqtikul rekomendaciebs. 

1996 wlis 1 Tebervals batonma durmiSxan CitaSvilma brwyinvaled 

daicva disertacia iv. beritaSvilis saxelobis fiziologiis 

institutis samecniero sabWos sxdomaze. mas mieniWa biologiis mec-

nierebaTa doqtoris xarisxi. disertaciis dacvis Semdeg batoni 

durmiSxani axali energiiT ganagrZobda samecniero-kvleviT mu-

Saobas sportis sxvadasxva saxeobebSi axal-axali ideebisa da meTo-

dologiis danergviT. 

prof. durmiSxan CitaSvilis mier gakeTebul daskvnebsa da 

praqtikul rekomendaciebSi xazgasmiTaa moniSnuli fizikuri momza-

debis sawyisi etapis ganmavlobaSi gul-sisxlZarRvTa da sasunTqi 

sistemis funqciuri mdgomareobebis Seswavla adreuli asakidan, mas 

mizanSewonilad miaCnia sportul skolebSi moswavleTa miReba 6 

wlis asakidan, fizikuri datvirTvis Sesabamisi dozirebiTa da misi 

zogadganmaviTarebeli xasiaTis uzrunvelyofiT. 

prof. durmiSxan CitaSvilis iniciativiTa da ZalisxmeviT saSualo 

skolebSi dainerga fizikuri aRzrdis gakveTilebi. 

2001 wlis 21 ivliss iv. javaxiSvilis saxelobis Tbilisis saxel-

mwifo universitetis profesorTa sabWos gadawyvetilebiT baton 

durmiSxan CitaSvils mienWa profesoris samecniero-pedagogiuri 

wodeba specialobiT – `adamianisa da cxovelTa fiziologia~. 
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sportul akademiaSi man daaarsa sadisertacio sabWo, romelzec 

dacul iqna 11 sakandidato da sadoqtoro disertacia. 

rogorc zemoT aRvniSneT, prof. durmiSxan CitaSvilis mier mo-

wodebuli rCevebi sportsmenTa funqciuri mdgomareobis Sesaxeb 

ufro detalurad unda warmogidginoT. 

adamianebis, Cvens SemTxvevaSi maRali kvalifikaciis sportsmenis 

mniSvnelovan SejibrSi monawileobisTvis, pirvelyovlisa, yurad-

Reba eqceva mis anamnezur subieqtur monacemebs, rac sakmarisi ar 

aris problemis gadasawyvetad. maRali kvalifikaciis sportsmenis 

funqciuri mdgomareobis gansazRvrisTvis gamoiyeneboda calkeuli 

organoebis obieqturi gamokvleva, rac agreTve xSir SemTxvevaSi ar 

iyo sakmarisi. profesorma durmiSxan CitaSvilma gaiTvaliswina 

msoflioSi arsebuli monacemebi, SeimuSava maRali klasis sports-

menebis funqciuri mdgomareobis xarisxis donis gansazRvra obieq-

tur monacemebze dayrdnobiT. ganisazRvreboda nerv-kunTovan, gul-

sisxlZarRvTa, sasunTqi, saWmlis momnelebeli sistemebis maxasia-

Teblebi. mis mier mowodebulia Zalisa da siswrafis gazomvis, 

alergiuli mdgomareobis, klimatur cvalebadobasTan dakavSire-

buli maCveneblebis cifrulad aRniSvna. samsafexuriani minimaluri, 

optimaluri da maqsimaluri cifrobrivi maCveneblebiT aRiricxe-

boda da gansakuTrebuli yuradReba eqceoda gulis cemis da 

sunTqvis sixSires, sunTqvis siRrmes da filtvis sasicocxlo 

tevadobas, arteriul wnevas, sisxlSi Jangbadis moculobas dina-

mikaSi. aRmoCnda, rom Tu romelime erTi an uares SemTxvevaSi ori 

sistemis maCvenebeli optimalur statistikurad sarwmuno cifrebze 

dabalia, maRali kvalifikaciis sportsmeni moulodnel, daugegmav 

marcxs ganicdida sportsmenTa momzadebis es programa mwvrTne-

lebTan, eqimebTan da fsiqologebTan erTobliobaSi unda war-

moebdes da unda ganixilebides. amasTan mxedvelobaSi unda iqnas 

miRebuli Sejibrebis Catarebis geografiuli adgilmdebareoba da 

klimaturi pirobebi. samwuxarod, nakrebis gundebis mwvrTnelebi 

nakleb yuradRebas aqceven durmiSxan CitaSvilis mier mecnierulad 

damuSavebul da praqtikulad damtkicebul sportsmenebis funq-

ciuri mdgomareobis gansazRvris rekomendebul meTods, rac xSirad 

uaryofiTad moqmedebs nakrebis gundebis Sedegebze. 

imdroindeli mTavrobis araswori gadawyvetilebiT gauqmda spor-

tuli akademia da 2007 wlidan batonma durmiSxanma sportSi 50-

wliani moRvaweobis Semdeg muSaoba ganagrZo ilias universitetSi – 

iyo reqtoris mrCeveli mediko-biologiur disciplinebSo, parale-

lurad samedicino universitetSi daaarsa fizikuri medicinis da 

reabilitaciis fakulteti, xolo iliaunSi sportisa da sportuli 
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fiziologiis fakulteti, sadac kiTxulobda leqciebs. 2008 wlidan 

dekanis movaleobis Semsrulebeli iyo. 2008 wlidan dRemde aris 

asocirebuli profesori, emeritusi, leqtori uvadod. 

miuxedavad imisa, rom igi ar aris saxelmwifo samsaxurSi, aqtiurad 

TanamSromlobs gamoCenil mwvrTnelebTan da sportis mesveurebTan. 

pandemiis periodSi igi Seiswavlida kovidis gavlenas sports-

menebze, sportuli varjiSebis mimdinareobasa da daavadebis Sem-

dgomi samedicino reabilitaciis sakiTxebze. gamokvlevis Sedegebi 

gamoqveynebulia samecniero JurnalebSi, agreTve, statiebSi Camoya-

libebulia rekomendaciebi daavadebis Semdgom dozirebuli varji-

Sebis Catarebis Sesaxeb. ar SeiZleba ar aRiniSnos, rom 2022 wels 

misi rekomendaciT da licenziiT misma erT-erTma niWierma mowafem, 

biologiis doqtorma, profesorma elene korinTelma gamoaqveyna 

vrceli monografia `masaJis saxeebi da maTi gamoyenebis meTodebi~ 

(358 gv.), romelmac ara marto sportis muSakebis da medikosebis, 

aramed agreTve farTo sazogadoebis cxoveli interesi gamoiwvia. 

gamWriaxma gonebam, Tandayolilma maRalma intuiciam da saocarma 

dakvirvebulobam baton durmiSxans aRmoaCenina natifi siaxleebi 

maRali kvalifikaciis sportsmenTa wvrTnis, varjiSis, Sejibris, 

xanmokle da xangrZlivi dasvenebis da samedicino reanimaciis 

pirobebSi. nawili am siaxleebisa Semdegia: sigrZis da simaRlis 

maCveneblebis erTi meaTedi mm-iT momateba, siCqareSi milisekundebis 

dakleba, simZimeSi 1 kg momateba, ramac sportsmenebi gamarjvebamde 

da, zogjer, rekordamde miiyvana. 

durmiSxan CitaSvilma sergi narikaSvilis mier mowodebul aqtiuri 

dasvenebis testebSi mniSvnelovani modifikacia Seitan, ramac 

sargebloba moutana mokriveebs, moWidaveebs, Zalosnebs, mZleosnebs 

da sxvebs raundebs Soris Zalebis aRdgenis procesis daCqarebaSi. 

savsebiT moulodnelad efeqturi aRmoCnda durmiSxan CitaSvilis 

mier mowodebuli meToduri rekomendacia mxatvruli da Cveuleb-

rivi tanmovarjiSeebis da yinulze mociguraveebisTvis, rac mdgoma-

reobda, erTi mxriv, naxtomis (akrobatuli) gansazRvruli kuTxiT 

ganxorcielebaSi da, meore mxriv, daxtomisas fexebis amorti-

zebulad dadgmasa da dayrdnobaSi. yvelaferi es gulmkerdiT da 

mucliT sunTqvis sixSiriTa da siRrmiT regulirdeba. 

aseTia, kvlav vimereob, Tavmdabali `sportis gmiris~, qveyanaze 

usazRvrod Seyvarebuli adamianis warmatebuli cxovrebis gza, 

romelic, miuxedavad asakisa, ar isvenebs da intensiurad ganagrZobs 

kvleviT muSaobas – pandemiiT ganpirobebuli garTulebebis gavle-
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nis Seswavlas sportsmenebis funqciur mdgomareobaze, maTi jan-

mrTelobis statusze, varjiSebis dawyebis vadasa da samedicino 

reabilitaciis testebis gamoyenebiT (rogorc zemoT aRvniSneT) 

sportuli energiis aRdgenis sakiTxebze. 

batoni durmiSxanis udidesi Rvawli qarTuli sportis ganviTa-

rebaSi Rirseuladaa dafasebuli. garda imisa, rom mas miniWebuli 

aqvs Rirsebis ordeni, igi dajildoebulia Cveni da mravali ucxo 

qveynis prizebiT, medlebiT, diplomebiT da sigelebiT. igi ar-

Ceulia evropisa da aziis qveynebis (germania, espaneTi, italia, 

TurqeTi, irani, ukraina, ruseTi, somxeTi, azerbaijani, samxreT 

korea) sportuli sazogadoebebis sapatio wevrad. 

ojaxSi mas yovelgvari pirobebi hqonda Seqmnili mecnieruli 

muSaobis warmatebulad warmarTvisTvis. amaSi mniSvnelovani roli 

Seasrula misma meuRlem, warmatebulma stomatologma qalbatonma 

Tamar xoluaSvilma, mas hyavs qaliSvili, marina CitaSvili – 

fsiqologiis mecnierebaTa doqtori, aris iv. javaxiSvilis saxe-

lobis universitetis profesori, gamoCenili mecnieri, romelsac 

sistematurad iwveven leqciebis wasakiTxad amerikasa da evropis 

qveynebSi. 

durmiSxan CitaSvili aris uaRresad Sromismoyvare, didi pasu-

xismgeblobis mqone, punqtualuri, yuradRebiani, Wirsa da lxinSi 

gverdiT mdgomi, dauRalavi, sikeTis mTesveli da erTguli adamiani. 

janmrTeloba da didi xnis sicocxle Cveni qveynisTvis saWiro did, 

Tavmdabal, suliT da xorciT lamaz da keTil adamians. 

akad. ivane beritaSvilis saqarTvelos 

fiziologTa sazogadoebis prezidenti. 

medicinis mecnierebaTa doqtori, 

profesori guram beqaia 
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К 90-ЛЕТИЮ СО ДНЯ РОЖДЕНИЯ ПРОФЕССОРА 
ДУРМИШХАНА ЧИТАШВИЛИ 

Разностороннему ученому и педагогу высокой эрудиции, лидеру грузинской 
спортивной науки и спортивной физиологии, оригинальному исследователю, 
мастеру проведения экспериментов, выдающемуся государственному и общест-
венному деятелю, академику Академии экологических наук Грузии, почетному 
профессору Грузинского учебного университета физического воспитания и спорта, 
доктору биологических наук, профессору Дурмишхану Читашвилш 6 мая 2023 г. 
исполняется 90 лет со дня рождения. 

Злоровье и долгих лет жизни скромному и доброму человеку, необходимому нашей 
стране. 

Президент Физиологического общества Грузии им. 
Ив. Бериташвили, доктор медицински наук, 

профессор Гурам Бекая 

ON THE 90TH ANNIVERSARY OF THE BIRTH OF PROFESSOR 
DURMISHKHAN CHITASHVILI 

On May 6, 2023 Professor Durmishkhan Chitashvili turns 90 years old. He is a versatile 
scientist and teacher of high erudition, the leader of Georgian sports science and sports 
physiology, an original researcher, a master of experiments, an outstanding statesman and 
public figure, an academician of the Georgian Academy of Ecological Sciences, an 
honorary professor of Georgian University of Physical Education and Sports, Doctor of 
Biological Sciences, professor. Health and long life to a modest and kind person, 
necessary for our country. 

President of Iv. Beritashvili Physiological Society of 
Georgia, Doctor of Medical Sciences, 

professor Guram Bekaya 
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EVALUATION OF THE EFFICACY OF MICROENCAPSULATED 
GRAPE SEED OIL ON CHANGES IN ANXIETY AND INNATE FEAR 
IN VPA-MODEL OF AUTISM 

Khatuna Bezhanishvili1, 2 

1 Technical University of Georgia;  2 Ivane Beritashvili Center for Experimental 
Biomedicine, Tbilisi 

The aim of the study was to evaluate the character of changes in comorbid disorders 
characteristic of autism – anxiety and innate fear in VPA-models of autism. It is the first 
time that we have used the dosed delivery of grape seed oil (GSO), microencapsulated by us 
in biodegradable material and studied its effectiveness in correcting the changes obtained. 

The experiments were carried out on the white inbred rats. Changes in emotional behaviors 
of fear and anxiety were studied using the elevated plus maze (EPM) method. An animal 
model of autism was developed using valproic acid (VPA), according to a standard protocol. 
With the same protocol, we obtained control models using physiological solution. 

In control Saline models, changes in fear and anxiety were studied in EPM at adulthood (2-
2.5 months). The second group of Saline models received 2 ml of microencapsulated GSO per 
day for 14 days and then were subjected to the study in EPM; In the VPM-models of autism, 
changes in fear and anxiety in EPM were studied separately in adulthood. The second group 
of VPA-models of autism received microencapsulated GSO for 14 days, 2 ml per day, and 
then were tested in EPM.The obtained results were processed statistically, using ANOVA, 
with the Student's t-test. 

The present study was the first to examine the effects of GSO, microencapsulated by us in 
biodegradable materials on fear and anxiety disorders in VPA-models of autism. The high 
efficiency of GFO in the correction of elevated fear and anxiety in VPA-models of autism 
was shown. Because GSO is rich in compounds with antioxidant effects, its positive influence 
seems can be made by this mechanism. 

Key words: grape seed oil, fear, anxiety, VPA-model of autism 

Autism spectrum disease (ASD) is an early neurodevelopmental disorder of children, 
which has a wide distribution in the world, including in Georgia. In recent years, there 
has been a sharp increase in cases of this disease. The disease is quite serious, as it is 
characterized by the disruption of social communication and relationships, as well as 
repetitive patterns of different forms of behavior, interests and activities, a significant 
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increase in anxious behavior and the emotion of fear, a pronounced feeling of 
dissatisfaction and sleep disorders [1, 4, 8, 13]. 

ASD can be accompanied by many comorbid conditions such as depression, attention-
deficit/hyperactivity disorder (ADHD), obsessive-compulsive disorder (OCD), epilepsy, 
immune and autoimmune dysregulation.ASD children, in fact, lose any opportunity for 
social life;their families face serious problems [1, 4]. 

Except of behavioral therapy, the examining these issues in a clinical setting is very 
difficult. Therefore, due to the fact that ASD children and adolescents have great 
difficulties in adapting to and communicating with a foreign environment and it is very 
difficult to include them in specific studies, it has become relevant all over the world to 
produce animal models of this disorder and perform studies on these models for further 
extrapolation to humans [6, 9, 10]. 

On the other hand, the development of animal models of human diseases allows us, in 
addition to describing the symptoms, which are easily detectable in children, to 
investigate the pathophysiology of a single symptom, in order to their further correction 
and therapy. 

Research into ASD pathogenesis has classically focused on characterizing pathways 
involved in neural development and synaptic plasticity [7]. Recently, immune system 
dysfunction has been reported in ASD children and adolescents. ASD patients have been 
found to have high levels of reactive oxygen species (ROS), which cause oxidative stress 
[12]. Recent literature supports the possibility that oxidative stress, inflammation, and 
immune system dysfunction may be interrelated and, among other factors, determine the 
pathogenesis and/or severity of ASD [11]. ASD patients have been found to be more 
prone to the effects of oxidative stress and highly vulnerable to ROS-mediated damage 
and neuronal toxicity [12]. 

Our interest in researching the antioxidant effects of the grape seed oil (GSO) is 
motivated by several circumstances. First of all, due to the high concentration of 
antioxidants, e.g., such as Polyphenols, which protect cells from oxidative damage by free 
radicals, can be used in food preservation or in humans as bio-additives. 

GSO is rich in linoleic acid, a polyunsaturated fatty acid and oleic acid, a monoun-
saturated fatty acid. Since monounsaturated and polyunsaturated fatty acids have been 
associated with the prevention of various disorders in humans, it has been concluded that 
GSO can be incorporated into nutritional systems to increase their nutritional value and 
improve beneficial effects on human health.The most important bioactive property of 
phenolic compounds is their antioxidant capacity. This property has been widely studied 
in grape seed extracts, the components of which can bind active forms of oxygen and 
remove them from the body, as well as inhibit lipid oxidation. Comparing the antioxidant 
capacity of the parts of grapes and their products such as the grape leaves, skin, wine, and 
seeds revealed that the highest antioxidant capacity was found in grape seeds. 
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This high antioxidant capacity is related to the high content of gallic acid, catechin, 
epicatechin, procyanidin and proanthocyanidin in grape seed. It is believed that such a 
high antioxidative capacity may be the result of a synergistic combination of above 
mentioned phenolic compounds. 

Because of these properties, we decided to study the effectiveness of microencapsulated 
GSO in correcting the disorders of innate fear and anxiety in animal models of autism. It 
deserves to be mentioned that microencapsulation of the GSO in the biodegradable 
material was made by us for the first time (Bezhanishvili et. al. 2023, in press). 

The relevance of the present work is that the purpose of the study is to evaluate the 
character of disorders of anxious behavior and innate fear, symptoms that are comorbid of 
ASD, in animal models of autism and their possible correction using microencapsulated 
in biodegradable materials of GSO. The issue is particularly important, as children and 
adolescents with ASD often suffer from increased anxiety/fear and therefore loss of 
interest. 

We hypothesized that if the changes in anxiety and fear are confirmed in animal models 
of autism, this would allow us to use for the first time the GSO, microencapsulated in the 
biodegradable materials, for the managing and treating described disorders. Such an 
approach is very important since it is impossible to conduct concrete research on children 
and adolescents with ASD, both due to their physical condition and ethical norms. 

METHODS 

Experiments were performed on wild white rats (n = 40, 10 rats in each group). A bio-
model of autism using valproic acid (VPA) was developed according to a standard 
protocol [6]. With the same protocol, we obtained control models using physiological 
solution. 

Model identification 

Initial validation of the autism biomodel was based on the development of tail 
malformations/abnormalities, which were to be identified as distal tail bends or kinks. 
Tail malformations were considered a marker of VPA toxicity during the prenatal 
development. 

Elevated plus maze (EPM) 

Changes in emotional behaviors of fear and anxiety were studied using the EPM method. 
EPMis a~+,, shaped device that is raised from the floor by four (50 cm height) legs. The 
maze consists of two open (25x8x0.5 cm) and two closed (25x8x12 cm) arms, which start 
from the central platform (8x8 cm). Each rat is placed in the center of the platform, facing 
a closed arm. The test lasts for 5 minutes, during which the movements of the rat, the 
time spent in the open and/or closed arm, the transfer time spent to move from the closed 
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to open arms of EPM to the open one, number of entries in the closed and/or open arms of 
EPM, number of vertical standings in open and/or closed arms, number of grooming, 
defecation and urination. 

The animals were divided into four groups: I – control models with Saline (Saline model), 
on which changes in fear and anxiety in EPM were studied in adult age (2-2.5 months); 
II – Saline models that received 2 ml of grape seed oil per day for 14 days and then, 
subjected to research in EPM; III – models of autism, on which changes in fear and 
anxiety in EPM were studied in adult age (2-2.5 months); IV – Animal models of autism 
receiving microencapsulated GSO for 14 days at 2 ml per day and then subjected to the 
investigation in EPM. 

The obtained results were processed statistically, using ANOVA with the Student's t test. 

RESULTS AND DISCUSSION 

In the VPA-treated group, 71% of the pups developed congenital malformations, while in 
the control pups of Physiol. Group, it was 0%. The tail deformity was the most common 
malformation observed in the VPA-exposed group. In VPA-treated rats, malformations of 
the tail were seen in the form of tail bending and deviation, and they were present from 
the neonatal period. With increasing age, these defects became more and more 
pronounced. 

Changes in fear and anxiety were studied over two sessions, 24 hours apart. In VPA-
models of autism, interesting changes in many parameters have been revealed. In par-
ticular, it was found that compared to the Saline models, the latent period of entering from 
starting platform the closed arm of the EPM elevates (Fig. 1a), the number of entries to the 
closed arms (Fig. 1b), and the total time of being there (Fig. 1c) are significantly increased. 

   
Fig. 1. Changes in the latent period of entering the closed arms of EPM (A), number of entrances 
in the closed arms (B) and time spent in the closed arms (C).** = p < 0.01 
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The latency to move from the closed to the open arms of EPM was not changed 
statistically (Fig. 2a), although the number of entries to the open arms (Fig. 2b) and the 
total time spent in the open arms (Fig. 2c) decreased significantly. Observation and 
registration of the behavior of the autism models in the closed arms of the EPM showed 
that the number of vertical standings and the rate of defecation and urination is 
dramatically increased. 

Comparing the results obtained in the model of autism in the first and second sessions did 
not reveal any significant changes according to all the parameters studied by us in EPM. 

In the following series of investigations, we examined the efficacy of microencapsulated 
GSO on disorders described by us in models of autism that have been indices to increased 
anxiety and fear. We compared the data of different parameters of the EPM from the rats 
of groups III and IV, i.e., animal models of autism, which did not receive micro-
encapsulated GSO and which received it for 14 days. 

   
Fig.2 Changes in the transfer latency from closed to open arms of EPM(A), number of entrances 
from the closed to open arms (B) and time spent in the open arms (C) of EPM.** = p < 0.01 

In particular, it was shown that under the influence of microencapsulated GFO, in VPA-
models of autism, the latent period of entry from the starting platform to the dark arms 
(Fig. 3A), the time spent in the closed arms (Fig. 3B) and transfer latency from the closed 
to open arms of EPM (Fig. 3C) decreases.The number of entering the open arms (Fig. 
4A) and the time spent in the open arms of EPM (Fig. 4B) increases significantly. 

Thus, the present study was the first to examine the effects of microencapsulated by us 
GSO on fear and anxiety disorders in VPA-models of autism. The obtained results 
indicate the high efficiency of GFO for the correction of elevated fear and anxiety in 
VPA-models of autisms. The results are of high interest, since, as mentioned in the intro-
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duction, GSO is rich in compounds with antioxidant effects, and its influence seems to 
have been based on this mechanism. 

Many studies have investigated whether ASD-like behavioral disorders can be improved after 
treatment with antioxidants. These approaches were based on the fact that the expression of 
antioxidant enzymes is reduced in ASD. In addition, it is known that the level of endogenous 
antioxidant molecules is reduced in ASD individuals compared to healthy controls [11]. 

   
Fig..3. Effect of microencapsulated GSO on the changes in the latent period of entering the closed 
arms of EPM (A), number of entrances in the closed arms (B) and time spent in the closed arms 
(C).** = p < 0.01 

  
Fig. 4 Effect of microencapsulated GSO on thechanges in the number of entrances in the open 
arms of EPM (A) and the time spent in the open arms (B).** = p < 0.01 

It was reasonable for this aim to propose that the exogenous administration of an-
tioxidants may contribute to the enhancement of the endogenous ROS system and thus, 
counteract oxidative stress. To be optimal therapeutic candidates for the treatment of 
ASD, antioxidants must cross the blood-brain barrier and enter the brain parenchyma, in 
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which they must reach optimal therapeutic concentrations. Thus, it is becoming apparent 
that antioxidants and vitamins taken as supplements or included in food can greatly help 
ASD individuals in alleviating ASD-related symptoms. 

What is the mechanism of antioxidant action? To answer this question it could be 
remembered that in the presence of neurological disorders, such as ASD, oxidized 
proteins and lipid peroxidation resulting from the accumulation of ROS can directly 
induce neuroinflammation. This situation may lead to cell death, leading to neuronal 
degeneration [12]. Thus, it is clear that when oxidative stress develops in one organ, it 
can easily turn into inflammation and spread to the brain, leading to neurodegeneration. 

The results of the present study represent a step forward in this direction because the 
present study was the first to examine the effects of microencapsulated GSO on fear and 
anxiety disorders in VPA-models of autism. The obtained results indicate the high 
efficiency of GFO in the correction of elevated fear and anxiety in VPA-models of 
autisms. The results are of high interest, since, as mentioned in the introduction, GSO is 
rich in compounds with antioxidant effects, and its positive influence seems to be based 
on this mechanism. 
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mikrokafsulirebuli yurZnis wipwis zeTis efeqturobis 

Sefaseba SfoTvisa da Tandayolili SiSis cvlilebebze 

autizmis vpm-modelSi 

xaTuna beJaniSvili1, 2 

1 saqarTvelos teqnikuri universiteti;  2 ivane beritaSvilis eqsperi-

mentuli biomedicinis centri, Tbilisi 

reziume 

kvlevis mizani iyo autizmis Tanmdevi darRvevebis – SfoTvisa da Tan-

dayolili SiSis cvlilebebis xasiaTis Sefaseba autizmis vpm-modelebSi. 

Cven mier kvlevaSi pirvelad iqna gamoyenebuli biodegradirebad masalaSi 

mikrokafsulirebuli yurZnis wipwis zeTis (ywz) dozirebuli miwodeba da 

SeviswavleT misi efeqturoba miRebuli cvlilebebis koreqciaSi. 

eqsperimentebi Catarda TeTr ujiSo virTagvebze. Seiswavleboda SiSisa da 

SfoTvis emociuri qcevebis cvlilebebi aweuli jvaredini labirinTis 

(ajl) meTodiT. autizmis cxoveluri modeli gamoyvanil iqna valprois 

mJavas (vpm) gamoyenebiT, standartuli protokolis mixedviT. amave pro-

tokoliT miviReT sakontrolo modelebi fiziologiuri xsnaris gamo-

yenebiT. 

modelebSi fiziologiuri xsnariT Seswavlil iqna SiSisa da SfoTvis 

cvlilebebi ajl-Si zrdasrul asakSi (2-2.5 Tve). fiziologiuri modelebis 

meore jgufi 14 dRis ganmavlobaSi dReSi iRebda 2 ml mikrokafsu-

lirebul ywz-s da Semdeg eqvemdebareboda kvlevas ajl-Si. autizmis vpm-

modelebSi calke Seiswavleboda SiSisa da SfoTvis cvlilebebi ajl-Si 

zrdasrul asakSi. autizmis vpm-modelebis meore jgufi iRebda mikro-

kafsulirebul yws-s 14 dRis ganmavlobaSi, 2 ml dReSi da Semdeg eqvem-

debareboda gamokvlevas ajl-Si. miRebuli Sedegebi damuSavda statis-

tikurad ANOVA-s gamoyenebiT, Student’s t-testiT. 

pirvelad iqna naCvenebi ywz-s maRali efeqturoba momatebuli SiSisa da 

SfoTvis koreqciaSi autizmis vpm-modelebSi. vinaidan ywz mdidaria 

antioqsidanturi efeqtis mqone naerTebiT, migvaCnia, rom misi pozitiuri 

gavlena antioqsidaciuri meqanizmiT xorcieldeba. 
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ОЦЕНКА ЭФФЕКТИВНОСТИ МИКРОКАПСУЛИРОВАННОГО МАСЛА 
ВИНОГРАДНЫХ КОСТОЧЕК НА ИЗМЕНЕНИЕ ТРЕВОЖНОСТИ И 
ВРОЖДЕННОГО СТРАХА У ВПА-МОДЕЛИ АУТИЗМА 

Хатуна Бежанишвили1, 2 
1 Технический университет Грузии;  2 Центр экспериментальной биомедицины 
им. Иване Бериташвили, Тбилиси, Грузия 

РЕЗЮМЕ 

Целью исследования было оценить характер изменений коморбидных расстройств аутизма – 
тревожности и врожденного страха в ВПА-моделях аутизма. Мы впервые применили 
дозированную доставку масла виноградных косточек (МВК), микроинкапсулированного 
нами в биоразлагаемый материал, и изучили его эффективность в коррекции полученных 
изменений. 

Эксперименты проводились на белых инбредных крысах. Изменения эмоционального 
поведения страха и тревоги изучали с помощью метода приподнятого крестообразного 
лабиринта (ПКЛ). Животная модель аутизма была разработана с использованием валь-
проевой кислоты (ВПК) по стандартному протоколу. По тому же протоколу получили кон-
трольные модели с использованием физиологического раствора. 

В контрольных физиологических моделях изменения страха и тревоги изучали в ПКЛ во 
взрослом возрасте (2-2.5 мес). Вторая группа моделей c физиологическим раствором 
получала по 2 мл микрокапсулированного МВК в сутки в течение 14 дней, а затем подвер-
галась исследованию в ПКЛ. В ВПА-моделях аутизма изменения страха и тревоги в ПКЛ 
изучались отдельно во взрослом возрасте. Вторая группа ВПА-моделей аутизма получала 
микрокапсулированный МВК в течение 14 дней по 2 мл в день, а затем тестировалась в 
ПКЛ. Полученные результаты обрабатывали статистически с помощью ANOVA с исполь-
зованием t-критерия Стьюдента. 

Настоящее исследование было первым, в котором изучалось влияние МВК, микро-
инкапсулированного нами в биоразлагаемых материалах на страх и тревожные расстрой-
ства в ВПА-моделях аутизма. Показана высокая эффективность МВК в коррекции повы-
шенного страха и тревоги у ВПА-моделей аутизма. Поскольку МВК богат соединениями с 
антиоксидантным действием, полагаем, что его положительное влияние обеспечивается 
этим механизмом. 
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yurZnis wipwis zeTis mikrokafsulireba bio-

degradirebadi fsevdoproteinis – 8L6 gamoyenebiT 

xaTuna beJaniSvili1, 2,  darejan xaraZe2,  Tina omiaZe2,  

Teimuraz buaCiZe1,  nargiz naWyebia2 

1 saqarTvelos teqnikuri universiteti;  2 ivane beritaSvilis 

eqsperimentuli biomedicinis centri, Tbilisi 

sxvadasxva fsiqonervul daavadebaTa cxovelur modelebSi yurZnis wipwis 

zeTis antioqsidaciuri efeqturobis kvlevis mizniT, pirvelad ganxor-

cielda misi mikrokafsulireba emulsifikaciis meTodiT fsevdoproteinis 

8L6-is gamoyenebiT. 

SemuSavda mikrokafsulirebis pirobebi, dadginda mikronawilakebis dia-

metri da maTi polidispersiulobis indeqsi. miRebulia mdgradi emulsia, 

romlis mikronawilakebis saSualo diametri udris 184.2 ± 2.3 nm; nawi-

lakebis polidispersiulobis indeqsia 0.230 ± 0.013. 

Cven mier Seswavlilia biodegradirebad masalaSi mikrokafsulirebuli 

yurZnis wipwis zeTis efeqturoba SfoTvisa da TanSobili SiSis dar-

Rvevebze autizmis cxovelur modelebSi (monacemebi gamoqveynebis pro-

cesSia). vagrZelebT mikrokafsulirebuli yurZnis wipwis zeTis efeqtu-

robis kvlevas autizmis speqtris sxva darRvevebze, cxovelur modelebSi. 

miRebuli Sedegebi mniSvnelovani iqneba klinikuri medicinisTvis. 

sakvanZo sityvebi: mikrokafsulireba, fsevdoproteinebi, yurZnis wipwis 

zeTi 

naSromis ZiriTadi mizani iyo yurZnis wipwis zeTis (ywz) 

mikrokafsulireba biodegradirebad masalaSi misi antioqsidaciuri 

efeqturobis Semdgomi kvlevis mizniT. 

samkurnalo preparatebis kontrolirebadi miwodebis sistemebis 

Seqmna Tanamedrove medicinis erT-erTi mniSvnelovani amocanaa, rom-

lis gadaWris sxvadasxva midgomebs Soris erT-erT saintereso, 

perspeqtiul mimarTulebad mikrokafsulireba iTvleba. soflis 

meurneobaSi da sayofacxovrebo sferoSi ukve gamoiyeneba inseq-
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ticidebis, vitaminebis mikrokafsulebi; eTeruli da cximovani ze-

Tebis mikrokafsulebi Sedis sxvadasxva kosmetikuri saSualebebis 

SemadgenlobaSi. mikrokafsulirebuli probiotikebi gamoiyeneba 

veterinariaSi, sakvebad da sakveb danamatebad [1, 2]. Tumca, farma-

cevtul warmoebaSi mikrokafsulirebis process mxolod bolo 

wlebSi miaqcies yuradReba. 

mikrokafsulirebiT SesaZlebelia rigi problemebis gadaWra: sa-

mkurnalo preparatebis arasasurveli Tanmdevi reaqciebis Semci-

reba, labiluri da advilad daSladi preparatebis gamoyenebis 

periodis gaxangrZliveba, toqsikurobis Semcireba, preparatebisadmi 

axali fizikuri Tvisebebis miniWeba – aqroladobis Semcireba, 

simkvrivis Secvla, feris, gemos da sunis SeniRbva da sxv. [1, .2]. 

gansakuTrebiT sainteresoa hidrofoburi preparatebis usafrTxod 

miwodeba, risi ganxorcielebac mikrokafsulirebis procesis gamo-

yenebiT SeiZleba. erT-erTi aseTi preparatia ywz, romelic anti-

oqsidantebis, magaliTad, polifenolebis maRali koncentraciiT da 

Tavisufali radikalebis mier ujredebis JangviTi dazianebisgan 

dacvis maRali unariT gamoirCeva. 

ywz mdidaria linoleinis mJaviT, poliujeri cximovani mJaviT, da 

oleinis mJaviT, monoujeri cximovani mJaviT. vinaidan, monoujeri da 

poliujeri cximovani mJavebi adamianebSi sxvadasxva darRvevebis pre-

venciasTan iqna dakavSirebuli, gakeTda daskvna, rom ywz SeiZleba 

CarTul iqnas kvebiT sistemebSi, raTa gazardos maTi sakvebi Rirebu-

leba da gaaumjobesos maTi sasargeblo efeqtebi adamianis janmrTe-

lobaze [1, 2, 3]. 

antioqsidaciuri moqmedebis unari, fenoluri naerTebis yvelaze 

mniSvnelovani bioaqtiuri Tviseba, farTod aris Seswavlili yurZ-

nis wipwis eqstraqtebSi, romlis komponentebsac SeuZlia Jangbadis 

aqtiuri formebis SekavSireba da organizmidan gamotana, agreTve, 

lipidebis Jangvis Sekaveba. 

yurZnisa da misi daSlis produqtebis, yurZnis foTlebis, kanis, 

Rvinisa da wipwis antioqsidaciuri SesaZleblobebis Sedarebisas 

dadginda, rom yvelaze maRali antioqsidaciuri unari yurZnis 

wipwebs axasiaTebs [1, 2]. maRali antioqsidaciuri SesaZleblobebi, 

ywz-Si galis mJavas, kateqinis, epikateqinis, procianidinis da 

proantocianidinis fenoluri naerTebis – resveratrolis, qver-

cetinis maRal SemcvelobasTan aris dakavSirebuli. civi dawnexvis 

gziT miRebuli ywz-is SemadgenlobaSi Sedis palmitoinis, steari-

nis, oleinis, linolenis, araqidonismJavebi, aseve cilebi, minera-
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luri marilebi, naturaluri qlorofili da mniSvnelovani antioqsi-

dantebi, procianidebi. swored amitom iTvleba, rom ywz-is iseTi 

farmakologiuri Tvisebebi, rogoricaa antioqsidaciuri, antisepti-

kuri, citoproteqtoruli da anTebis sawinaaRmdego yvela Camo-

Tvlili naerTis sinergiuli kombinaciis Sedegia. 

Tumca, unda aRiniSnos, rom poliujeri cximovani mJavebis maRali 

Semcvelobis gamo, ywz qimiurad arastabiluri da mgrZnobiarea 

JangviTi degradaciis mimarT sinaTlis, Jangbadis da maRali tem-

peraturis zemoqmedebis Sedegad, rasac misi kvebiTi Rirebulebis 

dakargva da arasasurveli sunis warmoqmna SeuZlia. amitom, auci-

lebeli gaxda ywz-is dacva misi damuSavebis, Senaxvisa da trans-

portirebis dros [1, 2]. Sedegad, dRis wesrigSi misi kafsulireba an 

mikrokafsulireba dadga. 

ywz-is mikrokafsulirebisTvis erT-erTi yvelaze xSirad moxmare-

badi kedlis kafsulis garsis masalaa arabuli webo, romelic 

hidrofoburi naerTebis mikrokafsulirebisTvis gamoiyeneba misi 

kargi emulgirebadi Tvisebebis, maRali xsnadobis da dabali si-

blantis gamo. Tumca, arabuli webo, sasurveli Tvisebebis miuxe-

davad, ZviradRirebuli ingredientia da misi warmoeba mgrZnobiarea 

klimaturi da politikuri turbulentobis mimarT, rac miwodebis 

zogierT problemas qmnis. amasTanave, miRebuli produqti sakmaod 

aramdgradia. es problema verc arabuli webosa da maltodeqs-

trinebis kombinirebuli mikrokafsulebis Seqmnam aRmoxvra [4]. 

kombinirebuli mikrokafsulis Seqmna ar aris mniSvnelovani gamosa-

vali im SemTxvevebisTvisac, rodesac saWiroa eqsperimentuli kvle-

vebis warmoeba magaliTad, cxovelur modelebSi, sadac aucile-

belia mikrokafsulis SigTavsis dozirebuli miwodeba, ra drosac 

mikrokafsulis kedlis Semadgenlobas, Tvisebebs da zomebs didi 

mniSvneloba eniWeba. am moTxovnebs dRemde arsebuli mikrokaf-

sulebi ver pasuxobs [2, 4]. 

vinaidan, zeTis peroralurad miwodeba an sakveb myar burTulebze 

pirdapiri dasxma eqsperimentul cxovelebSi dozirebul miwodebas da 

zeTis xarisxis SenarCunebas ver uzrunvelyofs, gadavwyviteT, rom 

mogveZebna ywz-is mikrokafsulaciis iseTi gza, romelic saSualebas 

mogvcemda, rom ywz-is dozirebuli da xarisxiani miwodeba mogvexdina. 

aqedan gamomdinare, miznad davisaxeT ywz-is biodegradirebadi mikro-

kafsulebis Seqmna, misi antioqsidaciuri efeqturobis Semdgomi kvle-

vis mizniT sxvadasxva daavadebebis [3] da, kerZod, autizmis cxo-

velur modelebSi. 
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mikrokafsulirebisTvis gamoviyeneT saqarTveloSi warmoebuli erT-

erTi fsevdoproteini. fsevdoproteinebis ojaxi akademikos r. 

qacaravas da TanamSromlebis mravalwliani pioneruli kvlevebis 

Sedegad iqna SemuSavebuli [5-7]. fsevdoproteinebi biomimetikuri po-

limerebia, cilebis sinTezuri analogebi da maT dReisTvis sin-

Tezirebul biosamedicino masalebs Soris erT-erTi mowinave pozi-

cia ukaviaT. fiziologiuri warmoSobis α-aminomJavebTan erTad, fsev-
doproteinebi agebulia iseTi aratoqsikuri saSeni blokebisgan, ro-

gorebicaa alifaturi diolebi, dikarbomJavebi, naxSirmJava, rac 

rogorc maTi, aseve maTi daSlis produqtebis maRal bioTavse-

badobas ganapirobebs. 

ywz-is mikrokafsulirebisTvis SevarCieT poliesteramidi L-leici-

nis safuZvelze – 8L6, romelic saqarTveloSi warmoebuli prepa-

ratis koladermis Semadgeneli nawilia. aRsaniSnavia, rom koladermi 

aprobirebulia wamlis saagentos mier praqtikuli gamoyenebisTvis. 

SerCeva moxda misTvis damaxasiaTebeli Tvisebebis saintereso 

kompleqsis: biodegradaciis da qsovilebTan maRali bioSeTavsebis 

unaris; maRali hidrofoburobis; kargi samasale Tvisebebis da na-

nonawilakebis warmoqmnis unaris gamo [5-7]. 

kvlevebi or etapad ganxorcielda: 1. biodegradirebadi kedlis 

masalis (mikrokafsulis garsis) Seqmna; 2.Yywz-is mikrokafsulireba 

da misi maxasiaTeblebis Seswavla. 

masala, meTodebi da miRebuli Sedegebi 

biodegradirebadi kedlis masalis – fsevdoprotein 8L6-is sinTezis 

pirvel etaps misi monomerebis miReba warmoadgenda. 

bis-nukleofiluri monomeris sinTezi 

fsevdoprotein 8L6-is sinTezisTvis aucilebeli sakvanZo bis-nuk-

leofiluri monomeri L6 (bis-(L-leicin)-α,ω-heqsameTilen diesteris 

di-p-toluolsulfo¬mJavas marili) davasinTezeT α-aminomJava L-
leicinisa (2.0 moli) da 1.6-heqsan¬diolis (1.0 moli) pirdapiri 

kondensaciiT p-toluol¬sulfo¬mJavas monohidratis (2.1 moli – 

mcire siWarbe) Tanaobisas, cikloheqsanSi duRiliT. nedli produqti 

gavasufTaveT wylidan gadakristalebiT. miviReT TeTri feris 

fxvnili gamosavlianobiT 99% da lRobis temperaturiT 190-192°C. 

fsevdoproteinis sinTezi 

fsevdoproteini 8L6 davasinTezeT fazaTaSorisi polimerizaciis 

meTodis gamoyenebiT: sebacoil qloridi (5.0 mmoli) gavxseniT 
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Cl

O

O

Cl

uwylo diqlormeTanSi (30 ml) da am xsnars 30 wuTis ganmavlobaSi, 

wveT-wveTobiT vamatebdiT monomer L6-is (5.0 mmoli) wyalxsnars (30 

ml), romelSic gaxsnili iyo natriumis karbonati (10.0 mmoli) (sqema 1). 

reaqciis xangrZlivoba iyo 20 wT. reaqciis damTavrebis Semdeg, 

aqroladi gamxsneli movaSoreT rotaciul amaorTqlebelze, miRe-

buli nedli polimeri gavrecxeT gamoxdili wylis Warbi rao-

denobiT da gavaSreT vakuumSi. 

sqema 1. monomer L6 (bis-(L-leicin)-α,ω-heqsameTilen diesteris di-p-
toluolsulfo¬mJavas marilis) sinTezi 

bis-eleqtrofilur monomerad gamoviyeneT sebacoil qloridi – 

bruto formula: C10H16Cl2O2; Mw = 239.14; TlR = -2.5°C; TduR = 220°C. 

davamuSaveT fsevdoprotein 8L6-is reaqciis Tanmdevi produqtebis-

gan zedmiwevniT gawmendis, e.w. gadaleqvis meTodi. fsevdoproteini 

(10 g) gavxseniT 100 ml organul gamxsnelSi (mag., diqlormeTani) da 

miRebuli xsnari ulufebiT, nel-nela gamovleqeT mduRare ga-

moxdil wyalSi. miRebuli fsevdoproteini gavfiltreT da ramde-

nimejer gavrecxeT jer cxeli wyliT, Semdeg ki – civiT. gasuf-

Tavebuli marilebisgan miRebuli naerTi gavaSreT vakuum saSrobSi 
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40-500°C-ze. miRebuli naerTi ganmeorebiT gavxseniT diqlormeTanSi 

da gamovleqeT eTilacetatSi, narevi davayovneT 24 sT, gavfiltreT 

da gavaSreT oTaxis temperaturaze. 

sqema 2. mikrokafsulebis kedlis masalis, fsevdoprotein 8L6-s sinTezi 

8L6-is maxasiaTeblebia: gamosavali – 100%; dayvanili siblante 

η = 2.99 dl/g; bruto formula: (C28H50N2O6)n; C – 65.88 H – 9.75 N – 
5.60; Tg = 37°C (DSC); Mw = 137000, Mn = 88000; Mw/Mn = 1.56 (GPC). iw-

speqtrebSi aRiniSneba karbonilis jgufis pikebi – 1648-1650 sm-1, 

(amidi-I), 1538-1542 sm-1 (amidi II), esteris – 1738-1742 sm-1 da NH – 3290 sm-1, α-
qimotrifsinolizis siCqarea 7.5 mikromoli / 70 wT (avtomaturi 

potenciometruli titratori, 842 titrando). 

yurZnis wipwis zeTis mikrokafsulireba. yurZnis wipwis zeTis mikro-

kafsulireba ganvaxorcieleT emulsifikaciis meTodiT, varianti 

zeTi wyalSi. am mizniT davamzadeT ori xsnari #1 da #2: 

xsnari #1. avwoneT 0.06 g fsevdoproteini – 8L6, gavxseniT 2 ml 

dilsulfoqsidSi mudmivi morevis pirobebSi (magnituri sarevela, 
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morevis siCqare – 500 bruni/wuTSi) oTaxis temperaturaze (saWi-

roebis SemTxvevaSi SeiZleba SeTbobac 300°C-ze). sruli gaxsnis Sem-

deg davamateT 0.012 g (matriqsis masis 20%) ywz da gavagrZeleT 

moreva srul gaxsnamde. 

xsnari #2. avwoneT 0.5229 g zedapirulad aqtiuri naerTi TWIN-20 
(sorbitanmonolaurati, Mw = 1228). davamateT 100 ml gamoxdili 

wyali da gavxseniT mudmivi morevis pirobebSi, nel siCqareze, 

aqafebis Tavidan acilebis mizniT. miRebuli xsnari gavfiltreT, 

misi 10 ml movaTavseT sterilur biuqsSi da mudmivi morevis 

pirobebSi neli siCqariT ~1 wveTi/wm-Si, davamateT 1 ml fsevdo-

proteinis da wipwis zeTis xsnari (xsnari #1). miRebuli produqti 

movaTavseT sadialize parkSi da dializi CavatareT gamoxdili 

wylis mimarT 48 sT-is ganmavlobaSi. sadialize parkis parametrebia: 

dializis membrana (MWCO 25 kDa), diametri – 22 mm, moculoba / 

sigrZe – 3.7 ml/sm. 

gavzomeT miRebuli produqtis parametrebi (CavatareT 3 parale-

luri gazomva) kerZod, mikronawilakebis diametri da zomebis ga-

nawileba (polidispersiulobis indeqsi) specialuri analizatoris 

(Zetasizer Nano ZS, Malvern Instruments, Malvern, UK) gamoyenebiT, 250°C-ze. 

miRebul iqna mdgradi emulsia da gazomil iqna misi maxasia-

Teblebi: nawilakebis saSualo diametri – 184 ± 2.3 nm; nawilakebis 

polidispersiulobis indeqsi – 0.230 ± 0.013. 

ganxilva 

rogorc ukve aRvniSneT, mikrokafsulebis misaRebad kedlis ma-

salad SevarCieT fsevdoproteini 8L6 bunebrivi aminomJava L-leici-

nis safuZvelze, poliesteramidi hidrofoburi gverdiTi jaWvebiT, 

romelic arapolaruli naerTebis xelSemwyobi faqtoria, maT Soris 

zeTebis kafsulirebisTvis. 8L6-sTvis winaswar SemuSavebuli pirobe-

bis da parametrebis gaTvaliswinebiT, SevimuSaveT ywz-is mikrokaf-

sulirebis meTodi. 

komercializaciis mizniT zeTebis (Tevzis, mcenareuli da eTerze-

Tebis) mikrokafsulireba sxvadasxva meTodebis gamoyenebiT xor-

cieldeba, maT Soris emulsifikaciis, spreiT gaSrobis, koaqsia-

luri eleqtrospreis sistemiT, gayinviT gaSrobis, koacervaciis, in 
situ polimerizaciis da sxva meTodebis gamoyenebiT. Cveni miznebis-

Tvis avirCieT emulsifikaciis meTodi, romelic, Tavis mxriv, kidev 4 

sxvadasxva meTods moicavs: wyali/zeTi, zeTi/wyali, wyali/zeTi/wyali 
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da zeTi/wyali/zeTi. aqedan, CvenTvis yvelaze misaRebi zeTi/wylis 

meTodi aRmoCnda. miviReT mikronawilakebis emulsia da gaizoma 

misi maxasiaTeblebi. nawilakebi mdgradia, ar arian agregirebul 

mdgomareobaSi. nawilakebis saSualo diametri = 184.2 ± 2.3 nm; nawi-

lakebis polidispersiulobis indeqsi = 0.230 ± 0.013. 

rogorc zemoT iyo aRniSnuli, mikrokafsulirebiT SesaZlebelia 

rigi problemebis gadaWra: samkurnalo preparatebis arasasurveli 

Tanmdevi reaqciebis Semcireba, labiluri da advilad daSladi 

preparatebis gamoyenebis periodis gaxangrZliveba, toqsikurobis 

Semcireba, preparatebisadmi axali fizikuri Tvisebebis miniWeba – 

aqroladobis Semcireba, simkvrivis Secvla, feris, gemos da sunis 

SeniRbva da sxv. 

garda amisa, mikrokafsulirebuli preparatebis miwodebis unikalu-

roba imaSia, rom SesaZlebelia maTi ineqcia sisxlSi, aseve kanqveS 

an kunTSi. nano- da mikromatareblebze (kafsulebze) dafuZnebuli 

axali meTodebiT SesaZlo gaxda wamlis miwodebis siCqaris, Te-

rapiuli efeqtis xangrZlivobis da/an specifikur qsovilSi wamlis 

mizanmimarTuli miwodebis daregulireba. 

Cveni kvlevis siaxlea is mniSvnelovani momenti, rom pirvelad 

moxda ywz mikrokafsulireba biodegradirebad 8L6-Si, ramac cxove-
lebSi misi dozirebuli gamoyenebis saSualeba mogvca. mikrokaf-

sulebis zomebi saSualebas iZleva, rom eqsperimentuli kvlevisas 

moxdes maTi kontrolirebadi, dozirebuli sistemuri ineqcia an 

dozirebuli damateba cxovelTa specialur sakveb burTulebSi 

Spricebis saSualebiT. Sedegad, ywz daculia gafuWebisgan, cxo-

velTa sakvebi ar iZens specifikur suns, rac, sxva SemTxvevebSi, 

xels uSlis maT gamoyenebas sakvebi danamatis saxiT rogorc 

cxovelebSi, ise adamianebSi. 

garda amisa, sainteresoa Cven mier mikrokafsulirebuli ywz-is 

kedlis biodegradaciis da misi SigTavsis gamoTavisuflebis pro-

cesis siCqare, rac kuWis wvenSi (pepsini) Semowmda, vinaidan kedlis 

masala xsnadia trifsinSi da qemotripsinSi. aRmoCnda, rom mikro-

kafsulis kedlis biodegradacia 45-60 wuTSi xdeba, anu im pe-

riodSi, rodesac sakvebi kuWSi monelebas eqvemdebareba da, Se-

sabamisad, zeTi, mikrokafsulidan gamonTavisuflebul mdgomareo-

baSi, gadadis Tormetgoja nawlavSi, rac xels ar uSlis misi 

moneleba/Sewovis kargad cnobil fiziologiur process. 

Cven mier Seswavlil iqna biodegradirebad masalaSi mikrokafsuli-

rebuli ywz-is efeqturoba SfoTvisa da TanSobili SiSis darRve-
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vebze autizmis cxovelur modelebSi (monacemebi gamoqveynebis proces-

Sia). cxovelur modelebSi vagrZelebT mikrokafsulirebuli yurZnis 

wipwis zeTis efeqturobis kvlevas autizmis speqtris sxva darRvevebze. 

amrigad, Cven mier pirvelad ganxorcielda ywz-is mikrokafsu-

lireba biodegradirebad masalaSi, misi Semdgomi antioqsidaciuri 

efeqturobis kvlevisTvis sxvadasxva daavadebebis da, kerZod, autizmis 

cxovelur modelebSi. Sedegebi mniSvnelovani iqneba klinikuri me-

dicinisTvis. 

kvleva aris kolaboraciuli da srulad pasuxobs Tanamedrove 

midgomas interdisciplinuri kvlevebis aqtualobis Sesaxeb. 
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МИКРОКАПСУЛИРОВАНИЕ МАСЛА ВИНОГРАДНЫХ КОСТОЧЕК С 
ИСПОЛЬЗОВАНИЕМ БИОРАЗЛАГАЕМОГО ПСЕВДОБЕЛКА 8L6 

Хатуна Бежанишвили1, 2,  Дареджан Харадзе2,  Тина Омиадзе2,   
Теймураз Буачидзе1,  Наргиз Начкебия2 
1 Технический университет Грузии;  2 Центр экспериментальной биомедицины 
им. Иване Бериташвили, Tbilisi 

РЕЗЮМЕ 

С целью изучения антиоксидантной эффективности масла виноградных косточек на 
животных моделях различных психоневрологических заболеваний мы впервые микро-
капсулировали его методом эмульгирования с использованием псевдопротеина 8L6. 

Разработаны условия микрокапсулирования, определены диаметр микрочастиц и их 
показатель полидисперсности. Получена стабильная эмульсия, средний диаметр микро-
частиц которой равен 184,2 ± 2,3 нм; индекс полидисперсности частиц – 0,230 ± 0,013. 

Нами изучена эффективность масла виноградных косточек, микроинкапсулированного в био-
разлагаемом материале, на тревожное расстройство и врожденный страх на животных моделях 
аутизма (данные в процессе публикации). Мы продолжаем исследовать эффективность микро-
капсулированного масла виноградных косточек при других расстройствах аутистического 
спектра. Полагаем, что полученные результаты будут важны для клинической медицины. 

MICROENCAPSULATION OF GRAPE SEED OIL USING BIODEGRADABLE 
PSEUDO PROTEIN – 8L6 

Khatuna Bezhanishvili1, 2,  Darejan Kharadze2,  Tina Omiadze2,   
Teimuraz Buachidze1,  Nargiz Nachkebia2 
1 Technical University of Georgia;  2 Ivane Beritashvili Center for Experimental Biomedicine, 
Tbilisi, Georgia 

SUMMARY 

In order to study the antioxidant effectiveness of grape seed oil in animal models of various neuro-
psychiatric diseases, we first microencapsulated it by emulsification using the 8L6 pseudo protein. 

The conditions for microencapsulation have been developed, and the diameter of micro particles 
and their polydispersity index have been determined. A stable emulsion was obtained, the average 
diameter of the micro particles of which is 184.2 ± 2.3 nm; Particle polydispersity index – 
0.230 ± 0.013. 

The effectiveness of grape seed oil microencapsulation in a biodegradable material, on the disorders of 
anxiety and innate fear in animal models of autism has been studied by us (data in progress). We 
continue to investigate the efficacy of microencapsulated grape seed oil on the other disorders 
accompanying the autism spectrum disorder. The results obtained will be important for clinical medicine. 
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akrobat qalTa fizikuri momzadebis saSejibro 

periodis zogierTi monacemis Sesaxeb 

nino berianiZe 

saqarTvelos fizikuri aRzrdisa da sportis saxelmwifo sa-

swavlo universiteti, Tbilisi 

rogorc cnobilia, akrobat qalTa gundis SerCeva sapasuxismgeblo 

Sejibrebaze warmatebiT gamosvlebisTvis bevri niuansis gaTvaliswinebas 

moiTxovs, rogoricaa asaki, momzadebis fizikuri SesaZlebloba, varjiSis 

Sesrulebis xarisxi da sxv. 11-dan 16 wlebis asakobriv jgufebSi mo-

aspareze akrobatebi asruleben pirvel da meore savaldebulo varjiSebs, 

romlebic SerCeulia sirTuleTa cxrilis pirveli, meore, mesame da 

meoTxe rigebidan. xolo ori nebismieri elementi aRebulia FIG-is sa-

erTaSoriso programis sirTuleTa cxrilidan. 

sakvanZo sityvebi: statikuri Zalva, asaki, sportsmenTa SerCeva 

statiaSi ganxilulia SromiTi procesebi Tu sportuli moqmedeba, 

kerZod, akrobatikis dros moZraobiTi reaqciebis Sesruleba sxeu-

lis garkveul mdebareobaSi, anu pozaSi, romlis SenarCuneba xdeba 

pozur-tonur mdgomareobaSi refleqsebis rTuli nervuli meqaniz-

miT. amasTan, yovelgvari muSaoba saWiroebs mis Sesabamis sxeulis 

gansazRvrul mdebareobas sportis zogierT saxeobaSi (curva, 

niCbosnoba, velosporti, krivi, sastendo srola da sxv.) vxvdebiT 

erT garkveul SedarebiT ucvlel pozas, saxeldobr woliTs, 

jdomiTs da dgomiT pozebs. 

woliTi pozis SenarCunebisTvis saWiroa dedamiwis mizidulobis 

sawinaaRmdegod moqmedi kunTovani Zala. amasTan, misi SenarCu-

nebisTvis miT ufro mcire kunTovani Zalaa saWiro, rac ufro di-

dia sxeulis sayrdenis farTobi da mcirea manZilis xeulis simZimis 

centridan sayrdenamde. aqedan gamomdinare, cxadia, rom woliTi 

poza saWiroebs SedarebiT mcire kunTovan daZabulobasa da ener-

giis minimalur xarjvas. dadgenilia, rom gamSleli da momxreli 
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kunTebis mTliani moduneba SesaZlebelia mxolod gverdze wo-

lisas, romlis drosac saxsrebi odnav moxrilia. 

fizikur varjiSebsa da sportSi vxvdebiT mravalgvar varjiSebs, ro-

melTa klasifikacia erTi romelime principis mixedviT SeuZlebe-

lia. amis gamo, arsebobs fizikuri varjiSebis sxvadasxvagvari kla-

sifikacia. kunTebis moqmedebis TaviseburebaTa mixedviT varjiSebs 

hyofen dinamikuri muSaobis varjiSebad da statikuri Zalvis 

varjiSebad. dinamikuri muSaoba sruldeba kunTebis SekumSva-mo-

dunebis monacvleobiT, e.i. dinamikuri muSaobis dros TiToeuli 

moqmedi kunTi monacvleobiT ikumSeba da dundeba. amis Sedegad 

mTeli sxeuli an misi calkeuli nawilebi gadaincvlebs, xolo 

statikuri Zalvis dros kunTebi ganuwyvetliv SekumSulia, ris 

Sedegad sxeulis da misi calkeuli nawilebis gadanacvleba ar 

xdeba. 

statikuri Zalvis varjiSebs miekuTvneba: xelyira, winmSveri, Ta-

razo, Tavyira, gamarTul mklavebze Stangis formireba da sxv. ter-

mini `statikuri muSaoba~ pirvelad hanhtonma SemoiRo. is aRniSnavs 

tvirTs an sxeulis uZrav mdgomareobaSi daWeras. `statikuri 

muSaobis~ nacvlad umjobesia gamoviyenoT `statikuri Zalva~, 

radgan am dros meqanikuri muSaoba nulis tolia. es imitom, rom 

meqanikuri muSaoba udris tvirTisa da im manZilis namravls, 

romelzedac xdeba misi, e.i. tvirTis gadanacvleba. statikuri Zal-

vis dros ki, rogorc aRvniSneT, sxeulis an misi calkeuli nawi-

lebis gadanacvleba ar xdeba. es imas ar niSnavs, rom statikuri 

Zalvis dros energia ar ixarjeba. saqme is aris, rom energiis 

xarjva yovelTvis meqanikur muSaobaSi ar vlindeba. ase, magaliTad, 

mecnierisa Tu xelovanis SemoqmedebiTi moRvaweoba, romelic 

saWiroebs energiis xarjvas, meqanikuri muSaobiT ar gamoixateba. 

mravali mkvlevaris azriT, dinamikuri muSaobis drosac zogierTi 

kunTi statikur Zalvas ganicdis. am mkvlevarebs mxedvelobaSi aqvT 

mdebareobisa da wonasworobis refleqsebSi monawile kunTebis to-

nuri SekumSva. cxadia, adamianis yovelgvari SromiTi Tu sportuli 

moqmedeba sruldeba pozur-tonuri, statikur-kinetikuri da gam-

marTveli refleqsebis fonze. magram, Cveni azriT, maTi gaigiveba 

sportis damaxasiaTebel moZraobiT CvevebTan (miT umetes, rodesac 

maT klasifikaciazea msjeloba) aramarTebulia. 

dinamikuri muSaoba SeiZleba gagrZeldes aTobiT wuTisa da zogjer 

saaTis ganmavlobaSi, statikuri Zalva ki – mxolod aTobiT wamisa 

an ramdenime wuTis ganmavlobaSi. statikuri Zalvis dros swrafi 

daRla gamowveulia, erTi mxriv, centralur nervul sistemaze Zlieri 



 

 

 

 

35 

aferentuli (gansakuTrebiT, proprioreceptuli) impulsaciis erTi 

garkveuli mimarTulebiT moqmedebiT da, meore mxriv, im nervuli 

centrebis ganuwyveteli ritmuli agznebiT, romlebiTac sruldeba 

statikuri Zalva, xolo dinamikuri muSaobis dros TiToeuli ner-

vuli centri monacvleobiT xan agznebul da xan Sekavebul mdgo-

mareobaSia. da, rac ufro dabali riTmiT xdeba agzneba-Sekavebis 

procesebis es Senacvleba, miT ufro gvian viTardeba daRla. 

amasTan erTad, dinamikur muSaobaSi monawile kunTebis sxvadasxva 

jgufebis (magaliTad, momxrelebisa da gamSlelebis) nervuli cen-

trebis agzneba-Sekaveba sxvadasxva dros xdeba, e.i. dinamikuri 

muSaoba xorcieldeba nervuli centrebis monacvleobiTi moqme-

debiT, rodesac erTni moqmedeben, meoreni isveneben da, piriqiT. 

statikuri Zalvis dros ki, rogorc aRvniSneT, nervuli centrebi 

erTdroulad moqmedeben. cxadia, am ukanasknel SemTxvevaSi nervuli 

centrebi ufro swrafad iRleba. 

aRsaniSnavia, rom dinamikuri muSaobis dros momuSave kunTebSi ima-

tebs Ria kapilarebis raodenoba, rac aumjobesebs sisxlis mimoq-

cevas [3]. amasTan erTad, dinamikuri muSaobis dros sisxlis 

mimoqcevas aumjobesebs kunTebis monacvleobiTi SekumSva-modunebac. 

SekumSvis dros kunTis sisxlZarRvebi ganicdis meqanikur zewolas, 

ris gamoc Cqardeba sisxlis gadaadgileba venebisken, xolo mo-

dunebis dros dacarielebuli sisxlZarRvebis Semwovi moqmedebiT 

ufro swrafad xdeba maTi gavseba sisxliT. sxvagvarad rom vTqvaT, 

dinamikuri muSaobis dros amoqmeddeba kunTovani tumbo, romelic 

aumjobesebs momuSave kunTebSi sisxlis mimoqcevas [4]. 

sportis saxeobebi, romlebsac axasiaTebs standartuli moZraobebi, 

SeiZleba davyoT or jgufad: erT maTgans axasiaTebs iseTi var-

jiSebi, romlebic upiratesad Zalas, siswrafes an gamZleobas 

aviTarebs. sportis am saxeobaSi (magaliTad, Stanga, mZleosnoba, 

niCbosnoba da sxv.) Sejibrebis dros sportsmenis Sedegebi fasdeba 

Zalis, drois da sivrcis sazomi erTeulebiT (siTboTi, wamebiT da 

santimetrebiT). meore saxis standartuli varjiSebis Sesruleba 

saWiroebs sxvadasxva sirTulis natif moZraobaTa koordinaciis 

Serwymas unarSi. cxadia, am moZraobaTa Sesrulebac xSir SemTxve-

vaSi Zalis, siswrafis da gamZleobis maqsimalur gamovlenas sa-

Wiroebs, magram igi ar fasdeba Zalis, droisa da sivrcis sazomi 

erTeulebiT. sportis am saxeobaSi (sportuli tanvarjiSi, akroba-

tika, mxatvruli tanvarjiSi, figuruli sriali da sxv.) Sejibrebis 

dros sportsmenis ZiriTadi amocanaa varjiSis Sesrulebisas ga-

moavlinos moZraobaTa marTvis maRali unari, sxvadasxva sirTulis 

natif moZraobaTa koordinaciuli Serwymis SesaZleblobani. am dros 
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sportsmenis teqnikuri Sedegebi fasdeba pirobiTi erTeuli qu-

lebiT. 

kvlevis masala, meTodebi da Sedegebi 

tanvarjiSuli sportis saxeebs Soris erT-erT saintereso saxeobas 

warmoadgens akrobatika, romelic uZvelesi droidan fiqsirdeba da 

dResac did mowonebas imsaxurebs. 

sportuli akrobatika jgufuri saxeobaa, romelic moicavs jgufur 

varjiSebs, romelSic Sedis vaJTa wyvilebi, Sereuli wyvili, go-

gonaTa jgufi (sameuli), vaJTa jgufi (oTxeuli) (sur. 1). 

 
sur. 1. olimpiuri rgolebi 

aqedan gamomdinare, xdeba sportsmenebis SerCeva asakis, sxeulis 

wonis, simaRlis, sxeulis proporciulobis Sesabamisi maCveneb-

lebis, aseve mwvrTnelis Sexedulebis mixedviT, sabazo ileTebis 

fizikuri, fsiqologiuri, fiziologiuri, aseve sxva teqnikuri 

momzadebiT, daxvewilobiT, meti TaviseburebiT, meti riskianobiT, 

SiSi gamoxatulia sirTuliT, daZabulobiT (rTuli elementebis 

swavlebis varjiSebi da Sejibrebaze daxvewis da gamosvlis dros), 

`zeda~ akrobatisTvis damaxasiaTebelia dabali tani, saSualo 

sigrZis xelebi da farTo mxrebi, viwro menji, mxrebis zemoTa 

sartylis kargad ganviTarebuli kunTebi (es ar aris dogma, es aris 

saSualo maCvenebeli). `qveda~akrobats aqvs maRali tani, saSualo 

sigrZis xelebi da grZeli qveda kidurebi, farTo mxrebi, saSualo 



 

 

 

 

37 

sifarTis menji, kargad ganviTarebuli kunTebi rogorc mxrebis 

(zemo sartylis), aseve fexebis. 

`SuaTana~ akrobats wonis da simaRlis maCvenebliT Sualeduri ad-

gili ukavia. `zeda~ da `qveda~ akrobats Soris. sameulis jgufis an 

wyvilis SerCevisas qalaqis, saqarTvelos da saerTaSoriso Sejib-

rebebze gamosayvanad mwvrTnelma asakobrivi zRvari unda daicvas 

(sur. 2). 

 
sur. 2. sameulis jgufi 

SeniSvna. dakvirvebis procesSi monawileobas iRebda sxvadasxva asa-

kis da gawvrTnilobis gogonebi (12) da biWunebi (9). maT Soris 

iyvnen 16 wlis gogonebi, romlebic evropis Cempionatze miemgzavre-
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bodnen. gundis dakompleqteba, mourideblad SeiZleba iTqvas, mkacri 

kontrolis qveS tardeboda. 

daskvnebi 

sawvrTno momzadebis periodSi maCveneblebis Sedarebisas gamoirkva, 

rom sportsmenTa nawili (3) jer kidev ar iyo srulyofilad momza-

debuli Sejibrebaze gamgzavrebisTvis, ris gamoc maT damatebiT 

gaugrZeles Sekrebaze yofnis grafiki im pirobiT, rom isini am 

periodSi gamoasworebdnen daSvebul Secdomebs. 

sportsmenebze dakvirvebis Sedegad detalurad iqna Seswavlili Ti-

Toeuli sportsmenis individualuri Taviseburebani, rac saSuale-

bas iZleoda sportsmenebisTvis zogadi da individualuri datvir-

Tvis saswavlo-sawvrTno gegma Segvedgina. 

cnobilia, Tu ra mniSvneloba eniWeba sawvrTneli procesis droul 

koreqcias fizikur-funqciuri mdgomareobis optimaluri regulire-

bisTvis. aqedan gamomdinare, maRali sportuli maCveneblebis mi-

saRwevad am TvalsazrisiT principuli mniSvneloba aqvs im 

parametrebis SerCevas, romelTa dinamika adekvaturad asaxavs 

sportsmenis fizikur da funqciur mdgomareobas., 
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НЕКОТОРЫЕ ДАННЫЕ СОРЕВНОВАТЕЛЬНОГО ПЕРИОДА 
ФИЗИЧЕСКОЙ ПОДГОТОВКИ АКРОБАТОВ 

Нино Берианидзе 

Грузинский государственный учебный университет физического воспитания и спорта, 
Тбилиси 

РЕЗЮМЕ 

Как известно, для успешного выступления на ответственных соревнованиях при подборе 
женской акробатической команды следует учитывать многие нюансы, такие как возраст 
акробатов, физические возможности подготовки, качество выполнения упражнений и др. 
Акробаты, соревнующиеся в возрастных группах от 11 до 16 лет, выполняют первое и 
второе обязательные упражнения, которые состоят из обязательных и произвольных 
элементов, взятых из таблицы трудности Международной программы FIG. 

SOME DATA OF THE COMPETITIVE PERIOD OF PHYSICAL TRAINING OF 
FEMALE ACROBATS 

Nino Berianidze 

Georgian State Educational University of Physical training and Sports, Tbilisi 

SUMMARY 

As is known, for successful participation in important responsible competitions, at selecting 
women’s acrobatic team, many nuances should be taken into account, such as the age of the 
acrobats, the capabilities of physical training, the quality of the exercises, etc. 11-16 years old 
acrobats participating in the competition, perform the first and second compulsory exercises, 
consisting of compulsory and free elements, taken from the Difficulty Table of the International 
Program FIG. 
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RvawliT damSvenebuli cxovreba 

Tengiz gaCeCilaZe 

saqarTvelos damsaxurebuli Jurnalisti, saqarTvelos sportis 

damsaxurebuli moRvawe, gazeT `lelos~ sapatio redaqtori 

90 wlis iubilarze pirvelad vwer da meamayeba, rom vwer pirov-

nebaze, romlis Rvawls Cveni sazogadoeba kargad icnobs da pativs 

miagebs mis damsaxurebas qarTuli sportis winaSe. 

WarmagobaSi adamiani gulisa da gonebis sasworze ganvlili 

cxovrebis wlebs rom dadebs, Tavs bednierad miiCnevs, Tu Rvawl-

sikeTe gadaZalavs da pinas bolomde daxris. batoni durmiSxan 

CitaSvili is pirovneba gaxlavT, romlis damsaxureba saqveyno saw-

yaoTi unda aiwonos da Sefasdes. pinaze ra daideba qvemoT mo-

gaxsenebT. 

pirveli nabijebi Cveulebrivi da moridebuli iyo – mSobliuri 

soflis Sildis skola da Telavis sabuRaltro saswavlebeli. sa-

qarTvelos saxelmwifo fizikuri kulturis instituti ki baraqiani 

moRvaweobis sivrced iqca. 

Cveulebrivi ambavia, warCinebul students mSobliuri saswavlebeli 

da iq moRvawe profesura uyuradRebod ar tovebs, Tavs Tvlian 

movaled gasaqani miscen axalgazrdas Camoyalibdes, srulad ga-

moavlinos unar-SesaZleblobebi. es wesi saqmiani memkvidreobiT 

gadadis Taobidan TaobaSi. Tavis droze am gzas gahyva batoni 

durmiSxani da pirnaTlad moixada vali memkvidreobis winaSec. 

instituti warCinebiT daamTavra Tu ara, profesor sergi narikaSvilis 

rekomendaciiT perspeqtiuli axalgazrda samuSaod iqve datoves 

saswavlo nawilis inspeqtorad. amas mohyva aspirantura, fizio-

logiisa da biologiis kaTedris maswavlebloba, mere iyo ufrosi 

maswavlebeli, kaTedris docenti, fiziologiisa da bioqimiis ka-

Tedris gamge. mecnierebaze guldadebulma da SromismoyvareobiT 

gamorCeulma warmatebiT daicva sakandidato da sadoqtoro diser-



 

 

 

 

42 

taciebi, mieniWa biologiur mecnierebaTa doqtoris xarisxi, gaxda 

profesori, saqarTvelos ekologiur mecnierebaTa akademiis aka-

demikosi. 

sportis fiziologiaze studentobisas SeCerebulma arCevanma mTeli 

65 weliwadi kvalwmindad da, rogorc ityvian, muxlCauxrelad am-

saxura saqarTveloSi mecnierebis am dargis ganviTarebas. xolo 

misi RvawliT es mecniereba qarTuli sportis winsvla-ganviTa-

rebaSi ramdenad mniSvnelovani da aqtualuri gaxada, mkafiod aisaxa 
sxvadasxva rangisa da donis miRwevebSi. 

saqarTvelos sportsmenTa da sportis specialistTa Taobebi ama-

yobs masTan urTierTobiT. mwvrTnelebTan da kolegebTan erTad 

udidesi wvlili miuZRvis maRalkvalificiuri sportsmenebisa da 

sportis specialistTa aRzrdaSi. sikeTiT gulsavse, maRali ada-

mianuri RirsebiT Semkuli, mudam Tanamdgom-TanamgrZnobad egulvis 

yvelas!.. 

eqvs aTeul weliwadze meti aqvs gatarebuli auditoriaSi da Zneli 

gamosaTvlelia am xnis ganmavlobaSi ramdenma studentma, magistrma 

da doqtorantma moismina akademiurobiT, mecnieruli siRrmiT, emo-

ciurobiT gajerebuli misi leqciebi. Zvirfasi leqtorisgan Ti-

Toeul maTgans miRebuli codna da samagaliTo kacobac gahyva 

cxovrebis sagzlad. 

aTeuli wlebis ganmavlobaSi samecniero-pedagogiur muSaobas war-

matebiT uTavsebda mecnierul da organizatorul saqmianobas fi-

ziologiisa da biofizikis institutebSi, fizkulturis samecniero-

kvleviT institutSi. 5 weliwadi edga saTaveSi institutis gaerTia-

nebul profkavSirs. didxans xelmZRvanelobda samkurnalo fizkul-

turisa da reabilitaciis samecniero sabWos, 19 wlis ganmavlobaSi 

iyo mwvrTnelTa fakultetis dekani, Semdeg proreqtori da req-

toris movaleobis Semsrulebeli. mudam aqtiurad TanamSromlobda 

sportis saxelmwifo mmarTvel organosTan da erovnul olimpiur 

komitetTan, Ziudos, Widaobis, curvis, niCbosnobis, krivis, fari-

kaobis federaciebTan. 1960 wlidan aqtiurad TanamSromlobs praq-

tikos mwvrTnelebTan da es yvelaferi uangarod. samecniero-peda-

gogiur da organizaciul muSaobaSi gaweuli RvawlisTvis dajil-

doebulia Rirsebis ordeniT. 

ostati SegirdSi grZeldebao, naTqvamia. narikaSvilis Rirseuli 

memkvidre Tavis codna-gamocdilebas mudam uSurvelad unawilebda 

da unawilebs axalgazrdebs, romelTagan mecnierebis safuZvlebs 

araerTi eziara da qarTuli sportis samsaxurSi Cadga warmatebiT. 
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udidesi praqtikuli mniSvnelobisaa misi 200-ze meti samecniero naS-

romi. 1995 wels saxelmZRvanelod gamoica misi gamokvleva: `kardio-

respiratoruli da kunTovani sistemebis funqcioba fizikuri 

datvirTvebis dros.~ mraval qveyanaSi monawileobda simpoziumebsa 

Tu samecniero konferenciebSi da yvelgan da yovelTvis imsa-

xurebda maRal Sefasebas. sagulisxmoa, rom dResac ar gauwyvetia 

kavSiri nakreb gundebTan, Tundac imitom, rom warCinebul 

mwvrTnelTa da sportsmenTa umravlesoba misi yofili studentia. 

`profesor sergi narikaSvilis davalebiT, pirvelma daviwye fizi-

kuri varjiSebisas samoZrao aparatisa da Sesabamisi funqciuri 

Zvrebis korelaciis Seswavla~ – ixsenebs amagdari mecnieri. aqve 

vityviT, rom saqarTveloSi is iyo erTaderTi studenti, romelic 

xelmZRvanelobda studentTa samecniero sazogadoebas da maTTvis 

pirvelma Seqmna samecniero-kvleviTi laboratoria, sadac mecnie-

ruli kvlevebis unar-Cvevebs 80-ze meti axalgazrda daeufla. im 

dros Zalian Zneli iyo, magram erTma jgufma mis SegirdTagan, 

mesame adgili mainc daikava sakavSiro samecniero konferenciaze. 

batoni durmiSxanis 70 da 80 wlis saiubileo TariRTan dakavSi-

rebiTac Cemi werilebi gamoqveynda `leloSi.~ axlac gavbede da 

gavasame – kargad vicnob mis pirovnul da profesiul Rirsebebs. 

yoveli axali aTwleuli mis cxovrebaSi drois moTxovniT 

nakarnaxevi axali profesiuli warmatebebiT aris aRsavse. 

kargad vicnobo, vTqvi, diax 1958 wlidan. fizkulturis institutSi 

Cven swavla rom daviwyeT, is ukve axalgazrda maswavlebeli iyo. 

rac mTavaria, misabaZi gaxda CvenTvis da momdevno Taobebis stu-

dentebisTvisac. gavida wlebi da misi iniciativiT, asocirebuli 

profesoris statusiT, mSobliur saswavlebelSi mec gavxdi leq-

tori. 

damatebiT unda aRvniSno baton durmiSxanis pirovnuli Rirsebebi, 

rac harmoniuladaa Serwymuli mis moRvaweobasTan. bevrjer Sevs-

wrebivar masTan saqmian Sexvedrebs, mZime saubrebsac, magram wo-

nasworobidan gamosuli arasdros minaxavs. rogorc pirovneba, erTi 

mxriv, Zalze Tbili, yuradRebiani, megobruli, meore mxriv, prin-

cipuli, sakuTari poziciisa da mrwamsis Seuvali damcveli da 

aRmsrulebeli. es yvelaferi mTlianobaSi mas warmoaCens srul-

qmnil pirovnebad. TiTqos yvelaferi vicodi misi biografiidan, 

magram qronologiurad Tavmoyrils Tvali rom gadavavle, gao-

cebulic ki davrCi – rogor da rodis aswrebda amdens. myisier 

efeqtze daxarbebulebisgan gansxvavebiT, yvelgan msufevi, mecnie-
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rebas da ganaTlebas xarks rom uxdida Rirseulad, sazogadoebriv 

sferoSic masze, rogorc ityvian, pirdapir taciaoba iyo. 

PS. 10 wlis winaT, dabadebis 80 wlis saiubileo TariRTan dakav-

SirebiT gamoqveynebul werilSi baton durmiSxans davpirdi, rom 90 

da 100 wlis iubilesTan dakavSirebiTac warvudgendi sazogadoebas 

mis naRvaws. pirobas, rogorc xedavT, vasruleb. axla ukve 2033 

wlis molodinSi vrCebiT... 

ЖИЗНЬ, УКРАШЕННАЯ ЗАСЛУГАМИ 

Тенгиз Гачечиладзе 

Заслуженный журналист Грузии, заслуженный спортивный деятель Грузии, почетный 
редактор газеты «Лело», Тбилиси 

РЕЗЮМЕ 
Статья посвящена спортивной деятельности выдающегося ученого и педагога, академику 
Академии экологических наук Грузии, доктору биологических наук, профессору 
Дурмишхану Читашвили в связи с 90-летием со дня его рождения. 

После окончания с отличием Института физической культуры Грузии, он занимался 
педагогической и научной работой под руководством профессора Серги Нарикашили. Еще в 
50-х годах прошлого столетия, он возглавил студенческое научное общество и впервые 
создал научно-исследовательскую лабораторию для студентов. В этой лаборатории более 
чем 80 молодых студентов приобрели навыки научных исследований. Дурмишхан 
Читашвили является автором около 200 науных работ. В 1995 году в виде учебника он 
опубликовал исследование «Функционирование сердечно-респираторной и мышечной 
систем при физических нагрузках». Дурмишхан Читашвили участвовал во многих 
симпоиумах и конференциях, проводимых в разных странах мира и везде заслуживал 
высокой оценки. Он и сегодня не порвал тесные связи со сборными, хотя бы потому, что 
большинство выдающихся тренеров и спортсменов являются его бывшими учениками. В 
разное время он входил в состав Правления 12 образовательных, спортивных и научных 
организаций. За заслуги в научно-педагогической и организационной работе Дурмишхан 
Читашвили награжден Орденом Почета. 
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A LIFE DECORATED WITH MERIT 

Tengiz Gachechiladze 

Honored journalist of Georgia, Honored sports figure of Georgia, Honorary editor of “Lelo” 
newspaper, Tbilisi 

SUMMARY 

The publication is dedicated to the creative work of Durmishkhan Chitashvili, an outstanding 
scientist and teacher, Academician of the Georgian Academy of Ecological Sciences, Doctor of 
Biological Sciences, professor in connection with the 90th anniversary of his birth. 

After graduating with honors from the Institute of Physical Culture of Georgia, he engaged in 
pedagogical and scientific work under the guidance of Professor Sergi Narikashvili. Back in the 
1950s, he led the students' scientific society and was the first to create a scientific research 
laboratory for them, where more than 80 young people acquired the skills of scientific research. 

He is the author of about 200 scientific works. In 1995 his study was published as a textbook: "The 
functioning of the cardio-respiratory and muscular systems during physical loading." He 
participated in symposia and scientific conferences in many countries, and everywhere and always 
deserved a high praise. Even today, he has not cut ties with the national teams, even because most 
of the outstanding athletes and coaches are his former students. At different times, he was a 
member of the board of 12 educational, sports and scientific organizations. 

For his achievements in scientific-pedagogical and organizational work Durmishkhan Chitashvili 
was awarded the Order of Honor. 
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sxvadasxva simaRlis mTian pirobebSi sawvrTneli 

mecadineobebis Catarebis zogierTi sakiTxi 

aleqsandre gobiraxaSvili1,  mariam gobiraxaSvili2 

1 saqarTvelos fizikuri aRzrdisa da sportis saxelmwifo 

saswavlo universiteti;  2 Tbilisis saxelmwifo samedicino 

universiteti 

rogorc cnobilia, maRali kvalifikaciis sportsmenTa momzadebisTvis 

aucilebel moTxovnebs warmoadgens: sawvrTneli bazis mdgomareoba, 

mwvrTnelisa da sportsmenTa kvalifikacia, varjiSebis da dasvenebis pi-

robebi, kvebis sakiTxebi, garemo pirobebis gaTvaliswineba, sawvrTno 

reJimi da organizmze mudmivi kontroli 

sakvanZo sityvebi: maRali da dabali kvalifikaciis sportsmeni, garemo 

pirobebi, fizikuri SesaZlebloba, funqciuri monacemebi, fizikuri gaw-

vrTnilobis gansazRvra 

dRemde arsebul literaturaSi ar arsebobs utyuari monacemebi 

didi sportiT dakavebul sportsmenTa sisxlSi Jangbadis pro-

centuli Semcvelobisa da muSaobis unarianobis Sesaxeb. am sa-

kiTxebis Rrmad Seswavlas da analizs gansakuTrebuli mniSvneloba 

aqvs rogorc sportiT dakavebuli sportsmenebisTvis, aseve mwvrTne-

lebisTvisac, romlebsac Sesabamisi meTodis ararsebobis gamo ar 

SeuZliaT srulyofilad gansazRvron sportsmenis muSaobisunaria-

nobis gauaresebis obieqturi mizezi, radgan fizikuri varjiSis 

dawyebis pirvel etapze samoZrao aparatis margi qmedebis koefi-

cienti srul SesabamisobaSia sportsmenis funqciur mdgomareo-

basTan. 

aqedan gamomdinare, sakiTxis sworad gadawyvetisTvis aucilebelia 

vicodeT, rom haeris mTeli masa – atmosfero gravitaciuli velis 

moqmedebiT gars ertymis dedamiwas da awveba mis zedapirs. haeris 

es dawola, anu atmosferuli wneva zRvis doneze udris vercxlis-

wylis svetis 260 mm da igi arsebiTad Jangbadis da azotis par-

cialur wnevaTa jamia. 
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cnobilia, rom haerSi Jangbadis procentuli raodenoba zRvis do-

nidan 20 km simaRlemde ucvleli rCeba, misi parcialuri wneva si-

maRlis matebis mixedviT mcirdeba. aqedan gamomdinare, cxadia, rom 

atmosferuli, anu barometruli wneva da Jangbadis parcialuri 

wnevac mTis qedebsa da mwvervalebze ufro dabalia, vidre zRvis 

doneze. 

sportuli TvalsazrisiT, arCeven sxvadasxva simaRlis zonebs, sa-

xeldobr, zRvis donidan 750-1000 metramde simaRle miCneulia da-

bal mTianeTad, 1000 metridan 2500 metramde – saSualo mTianeTad, 

xolo 3000 m da mis zeviT – maRal mTianeTad. aRsaniSnavia, rom 

simaRlis sxvadasxva zonebSi vxvdebiT metnaklebad gansxvavebul 

klimatur pirobebs. magram organizmze moqmedebis TvalsazrisiT 

mniSvneloba aqvs simaRleTa Soris Jangbadis parcialur wnevaTa 

sxvaobas. 

Cveulebrivi atmosferuli wnevis pirobebSi, aseve kunTovani muSao-

bis dros hipoqsiur mdgomareobas vxvdebiT, magaliTad, submaqsi-

maluri intensivobis cikluri muSaobis dros (rbena 400, 800, 1500 m-

ze) sisxlis gajereba JangbadiT mcirdeba da qsovilebi ganicdis 

Jangbadis naklebobas [1, 2, 4, 7]. 

masala da meTodebi 

Cveni mizani iyo Segveswavla, Tu mTian pirobebSi Catarebuli fi-

zikuri varjiSebi simaRlis faqtoridan gamomdinare rogor moqme-

debs sportsmenis mier miRebul Sedegebze. 

olimpiuri TamaSebis Catarebam mexikoSi didi interesi gamoiwvia 

sportsmenTa mzadyofnasTan dakavSirebiT. mTeli rigi qveynebis 

sawvrTno pirobebis analogiuri sakiTxebiT daintereseba gamoiwvia 

da msoflios bevr qveynaSi (kanada, bulgareTi, germania, avstria, 

Sveicaria, italia, saqarTvelo, somxeTi) daiwyo mexikos pirobebis 

msgavsi sportuli bazebis Seqmna da im pirobebTan miaxloebis 

gaTvaliswinebiT sportsmenTa mzadeba olimpiur TamaSebze maRali 

sportuli Sedegebis misaRwevad. 

mexikos garemo pirobebis (simaRle, haeris tenianoba, mzis sxivebis 

zemoqmedeba, atmosferuli wneva da sxv.) gaTvaliswinebiT tar-

deboda fizikuri da teqnikuri momzadeba. 

zogierTi qveynis specialistebma sawvrTno procesis Catareba daiwyes 

organizmis mier gamowveuli gansxvavebuli monacemebis safuZvelze. 

Tundac qarTveli specialistebi [3, 5, 6] da praqtikosi kanadeli 
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mwvrTneli sesil kolvini da sxv. did yuradRebas aqcevdnen mTian 

pirobebSi fizikuri datvirTvebiT gamowveul dadebiT Sedegebs. 

mTian pirobebSi sportsmenis pirovnebis Camoyalibebasa da spor-

tuli Sedegebis gaumjobesebaSi dadebiTi adgili ukavia garemos da 

sxvadasxva simaRlis mTiani pirobebis gamoyenebas sportis yvela 

saxeobis gaTvaliswinebiT. 

fizikuri varjiSebis Catareba gansxvavebul simaRleze yofnis pi-

robebSi momentalurad cvlis sportsmenis ganwyobas da sportul 

maCvenebels. saWiroa garkveuli dro axal garemosTan Seguebis 

mizniT. 

mosvenebul mdgomareobaSi bakurianis pirobebSi Seguebis xangrZli-

voba ZiriTadad grZeldeba 2-3 dRe, xolo fizikuri varjiSebis 

Sedegad saSualo da grZel manZilebze morbenal sportsmenebSi aR-

dgeniTi procesi grZeldeba 24 saaTi da meti. es damokidebulia 

haeris temperaturaze, Tovlis zedapirze, gawvrTnilobis doneze, 

sqesze, asakze, sportsmenis kvalifikaciaze, atmosferul mdgomareo-

baze (haeris temperatura, Tovlis tenianoba, sportsmenis zogadi 

fizikuri momzadeba, sportis saxeoba da sxva faqtorebi). 

saSualo mTian pirobebSi sistematuri fizikuri varjiSebis Se-

degad barSi varjiSTan SedarebiT, sportsmeni maqsimalur Sedegs 

ufro xanmokle droSi axerxebs, xolo aRdgeniTi procesi ufro 

met dros moiTxovs. 

daskvnebi 

muSaobisunarianobis mkveTri daqveiTeba aRiniSneba mTaSi yofnis 

pirveli 7-10 dRis ganmavlobaSi (Tavis tkivilebi, daRliloba, Zi-

lis reJimis darRveva). pirvel kviraSi saWiroa sawvrTneli dat-

virTvis 10-20%-iT Semcireba, varjiSebis intensivoba barTan Sedare-

biT 2-3-jer qveiTdeba. Semdeg (7-10 dRidan) umjobesdeba movarjiSis 

TviTSegrZneba, muSaobis unaris amaRleba. saadaptacio procesis-

Tvis didi mniSvneloba aqvs mTian pirobebSi adgilobrivi pirobebis 

gaTvaliswinebiT Sedgenil racionalur sadReRamiso reJims, sadac 

gaTvaliswinebuli unda iqnas dasvenebisTvis aucilebeli periodi, 

aseve sxvadasxva aRdgeniTi saSualebebis gamoyeneba. am periodSi 

gansakuTrebuli yuradReba unda mieqces dRisa da Ramis Zilis 

swor organizebas. 

mTian pirobebSi sportsmenis momzadebis dros gaTvaliswinebuli 

unda iyos misi fizikuri momzadebis done, klimaturi pirobebi, 
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individualuri Taviseburebebi da sxva faqtorebi. individualurad 

da mkacrad unda xdebodes sawvrTneli datvirTvis normireba. 

datvirTvis principi unda iyos TandaTanobiTi mateba. 
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Medical News, 2021, 164-168. 

НЕКОТОРЫЕ ВОПРОСЫ ПРОВЕДЕНИЯ ТРЕНИРОВОЧНЫХ ЗАНЯТИЙ 
В ГОРНЫХ УСЛОВИЯХ РАЗНЫХ ВЫСОТ 

Александр Гобирахашвили1,  Мариам Гобирахашвили2 
1 Грузинский государственный учебный университет физического воспитания и спорта, 
Тбилиси;  2 Тбилисский государсвенный медицинский университет, Грузия 

РЕЗЮМЕ 

Как известно, состояние тренировочной базы, квалификация тренера и спортсмена, условия 
для тренировки и отдыха, вопросы правильного питания, условия окружающей среды, 
режим тренирови и постоянный контроль над организмом являются необходимыми 
требованиями для подготовки спортсменов высокой квалификации. 
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SOME QUESTIONS OF CONDUCTING TRAINING  
IN MOUNTAINOUS CONDITIONS OF DIFFERENT HEIGHTS 

Alexander Gobirakhashvili1,  Mariam Gobirakhashvili2 
1 Georgian State Educational University of Physical Training and Sports, Tbilisi;  2 Tbilisi 
State Medical University, Georgia 

SUMMARY 

As known, the state of training base, qualification of a coach and an athlete, conditions for training 
and rest of athletes, their proper nutrition, the environmental conditions, training regimen of 
athletes and a constant control over their organism are necessary requirements for the preparation 
of highly qualified athletes. 
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usinaTlo da normaluri mxedvelobis mqone 

fexburTelTa martivi da rTuli smeniTi 

reaqciebis SedarebiTi analizi 

aleqsandre egoiani1,  ilia xipaSvili2 

1 saqarTvelos fizikuri aRzrdisa da sportis saxelmwifo 

saswavlo universiteti, Tbilisi; 2 saqarTvelos fizikuri aRzr-

disa da sportis saxelmwifo sazogadoebrivi koleji, Tbilisi 

statiaSi ganxilulia smeniTi reaqciis Sefasebisa da gaumjobesebis axali 

kompiuteruli meTodi. kompiuteri gamoscems xmovan signalebs winaswar 

miTiTebuli sixSiriT (Sualedi signalebs Soris Seadgens 1-2 wams). 

testirebulma maqsimaluri siswrafiT unda moaxdinos reagireba signalze 

Sesabamisi klaviSis daWeriT (signalebis raodenoba varirebs 1-dan 4-mde, 

gamoiyeneboda 20 an 40 minitesti). Semdeg gamoiTvleba reaqciis drois 

saSualo maCvenebeli. reaqciis drois Sefasebis cxrilis safuZvelze saWi-

roebis SemTxvevaSi sportsmens daeniSneba kompiuteruli treningi smeniTi 

reaqciis gaumjobesebis mizniT. Sedegebma gviCvena, rom martivi smeniTi 

reaqciis (1 signali) SemTxvevaSi usinaTlo da normaluri mxedvelobis 

mqone fexburTelebis monacemebi mniSvnelovnad ar gansxvavdeba erTma-

neTisgan, magram 2 an 4 signalis SemTxvevaSi usinaTlo fexburTelebs aqvT 

ukeTesi maCveneblebi. kompiuteruli treningis gavlis Semdeg maT aseve 

hqondaT 4-signalze reaqciis drois gaumjobesebis ufro maRali procenti. 

sakvanZo sityvebi: smeniTi reaqcia, martivi reaqcia, rTuli reaqcia, 

reaqciis dro 

sportSi reaqciis siCqares didi mniSvneloba aqvs. xSirad warmateba 

damokidebuliai maze, Tu ramdenad droulad da racionalurad rea-

girebs sportsmeni konkurentul situaciaSi cvlilebebze [1, 4, 5, 7, 9]. 

reaqciebis siCqare SeiZleba gaumjobesdes specialuri varjiSebis 

da kompiuteruli testebis saSualebiT [2]. 

gansakuTrebiT mniSvnelovania smeniTi reaqciis siCqare usinaTloTa 

fexburTSi, sadac moTamaSem droulad unda moaxdinos reagireba 
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sxva fexburTelebis an burTisgan miRebul xmovan signalebze [3]. 

cudi reaqcia zrdis travmis miRebis risks [10]. 

arsebobs mravali samecniero naSromi, sadac naCvenebia, rom sports-

menis reaqcia damokidebulia mis asakze, sqesze, fizikur gawvrTni-

lobasa da fsiqologiur mdgomareobaze [6]. amave dros, ar aris 

Seswavlili usinaTlo fexburTelebis smeniTi reaqcia. 

agreTve unda aRiniSnos, rom arsebul kompiuterul meTodebs Ziri-

Tadad diagnostikuri daniSnuleba aqvs, anu isini miznad isaxaven mxo-

lod sportsmenis reaqciis gazomvas da ara reaqciis koreqtirebas. 

Cven agreTve vamtkicebT, rom smeniTi reaqciis gaumjobeseba Se-

saZlebelia Cveni kompiuteruli testebis saSualebiT [3]. 

kvlevis amocanebi. kvlevis ZiriTad amocanas warmoadgens smeniTi 

reaqciis Sefasebisa da trenirebis kompiuteruli programis Semu-

Saveba da am programis saSualebiT usinaTlo da normaluri mxed-

velobis mqone sportsmenebis martivi da rTuli smeniTi reaqciebis 

SedarebiTi analizis Catareba. 

kvlevis meTodi 

am naSromSi warmodgenilia usinaTlo fexburTelebis smeniTi reaq-

ciis Sefasebisa da trenirebis axali meTodi. programa gamoscems 

xmovan signalebs avtomatur reJimSi, sadac drois intervali 

signalebs Soris SeiZleba iyos mudmivi an SeiZleba icvlebodes 

mwvrTnelis mier SerCeul diapazonSi. testirebulma sportsmenma 

Sesabamisi Rilakis daWeriT maqsimaluri siswrafiT unda moaxdinos 

reagireba xmovan signalze. 

xmovani signalebis raodenoba testSi ar aRemateba 100-s (20 an 40), 

intervali signalebs Soris icvleba diapazonSi 1-2 wami. gamoi-

yeneba ori testi: martivi smeniTi reaqciis drois gazomvis testi – 

testirebulma sportsmenma unda moaxdinos reagireba erTi Rilakis 

daWeriT da rTuli smeniTi reaqciis drois gazomvis testi – 

testirebulma sportsmenma unda moaxdinos reagireba signalze Se-

sabamisi Rilakis daWeriT (gamoiyeneba ori an oTxi sxvadasxva 

signali). 

programa zomavs sportsmenis martivi da rTuli smeniTi reaqciebis 

saSualo dros. paralelurad fiqsirdeba Secdomebis raodenoba da 

gamoiTvleba sxva statistikuri maCveneblebi. Secdomebis raodenoba 

ar unda iyos minitestebis raodenobis 10%-ze meti. 



 

 

 

 

55 

sakontrolo gamocdis gadasalaxavad testirebul sportsmens eZleva 

sami cda. saukeTeso Sedegi inaxeba monacemTa bazaSi. testis Sede-

gebis safuZvelze xdeba rekomendaciebis gacema Semdgomi varjiSe-

bisTvis. 

testirebisTvis mowveuli iyo saqarTvelos usinaTloTa fexburTis 

nakrebis 5 moTamaSe (mamrobiTi sqesis, asaki 20-35 weli). maT 

arasdros ar miuRiaT monawileoba smeniTi reaqciis kompiuterul 

testirebaSi da arasdros ar iyvnen CarTulni sakuTari smeniTi 

reaqciis gaumjobesebis procesSi. 

agreTve SedarebiTi analizis Catarebis mizniT, mowveuli iyo sa-

qarTvelos fizikuri aRzrdisa da sportis saswavlo universitetis 

10 studenti fexburTeli (mamrobiTi sqesis, asaki – 17-22 weli). 

pirvel etapze tardeba winaswari testireba: am testirebis dros 

sportsmenebi swavloben programasTan muSaobis wesebs da asru-

leben testebs, sanamde kompiuterTan Tavs Tavisuflad ar igrZnoben. 

Semdeg tardeba kompiuteruli testireba: am etapze Sedegi mniSvne-

lovnadaa damokidebuli sportsmenis fsiqologiur da fizikur 

mdgomareobaze. amitom sportsmenebs eZlevaT instruqcia testirebis 

win Tavi Seikavon maqsimaluri datvirTvisgan 24 saaTis ganmavlo-

baSi da Tavidan aicilon kofeinis da mZime sakvebis moxmareba 2-3 

saaTis ganmavlobaSi. 

Semdeg sruldeba testirebis Sedegebis statistikuri analizi, rom-

lis safuZvelze xdeba rekomendaciebis gacema sportsmenTa Sem-

dgomi trenirebisTvis, saWiroebis SemTxvevaSi sportsmenma unda 

gaiaros specialuri erTTviani kompiuteruli treningi. 

im sportsmenebs, visac hqondaT garTuleba reaqciis drosTan, 

utardebodaT kompiuteruli treningi – trenirebis kompiuteruli 

programa warmoadgens testirebis programas, sadac testebis rao-

denoba da sxva parametrebi winaswar gansazRvrulia sportsmenis 

reaqciis drosTan dakavSirebuli problemebis gaTvaliswinebiT. 

treningebi tardeba kviraSi erTxel 30 wuTis ganmavlobaSi. 

kvlevis Sedegebi 

winaswari testirebis Sedegebma gviCvena, rom testirebul sports-

menebs hqondaT farTod gafantuli martivi da rTuli smeniTi 

reaqciebis monacemebi da, Sesabamisad, orive reaqciis sakmaod cudi 

maCveneblebi. 
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winaswari testirebis Sedegebis safuZvelze, arsebuli samecniero 

literaturis gaTvaliswinebiT [2, 4, 5, 6, 8], Cven SevimuSaveT 

testirebis Sedegebis Sefasebis kriteriumebi (cxrili 1). 

cxrili 1 

smeniTi reaqciis Sefasebis kriteriumebi 

martivi reaqciis dro (mw) rTuli reaqciis dro (mw) reaqciis 

Sefaseba 1 signali 2 signali 4 signali 

Zalian kargi  < 160  < 280  < 460 

kargi 160-180 280-310 460-490 

normaluri 180-210 310-350 490-540 

arc ise cudi 210-240 350-400 540-600 

cudi >240 >400 >600 

vinaidan absoluturad yvela sportsmens hqonda smeniTi reaqciis 

drois aradamakmayofilebeli maCveneblebi, maT daeniSnaT erTTviani 

kompiuteruli treningebi. sportsmenTa smeniTi reaqciis maCveneb-

lebi kompiuteruli trenirebis win da trenirebis Semdeg war-

modgenilia cxrilSi 2 da suraTze 1. 

kompiuteruli trenirebis gavlis Semdeg sportsmenebi abarebdnen 

sakontrolo tests. im SemTxvevaSi, Tu trenirebis procesis Ca-

tarebis Semdeg sportsmenis mdgomareoba ar gamosworda, mwvrTnelma 

rekomendacia unda misces axalgazrda sportsmens an daanebos Tavi 

wvrTnas an mimarTos sportuli medicinis specialists Sesabamisi 

konsultaciebisTvis. 

cxrili 2 

sportsmenTa smeniTi reaqciis maCveneblebi kompiuteruli 

trenirebis win da trenirebis Semdeg 

fexburTelebis 

kategoria signalebis 

raodenoba

reaqciis dro 

trenirebis 

win (mw) 
reaqciis dro 

trenirebis 

Semdeg (mw)

gaumjobeseba 

(%) 
1 220.00 ± 14.28 197.8 ± 13.17 11.72% 
2 411.80 ± 17.20 339.80 ± 15.24 21.18% usinaTlo  
4 619.60±29.84 507.40±30.21 22.11% 
1 245.00 ± 18.86 204.60 ± 16.51 19.74% 
2 447.42 ± 17.44 366.20 ± 30.35 22.17% normaluri mxedve-

lobis mqone 
4 645.20 ± 39.36 571.40 ± 27.75 12.91% 
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usinaTlo fexburTelebSi erTTvianma kompiuterulma treningma 

kviraSi 30 wuTis ganmavlobaSi 10-15 %-iT gaaumjobesa martivi 

reaqciis dro, xolo rTuli reaqciis dro saSualod – 20-25%-iT. 

treningis Semdeg martivi reaqciis dro ar aRemateboda 200 

miliwams, xolo rTuli reaqciis dro orsignaliani da 

oTxsignaliani testebis SemTxvevaSi iyo 340 da 540 miliwamze 

naklebi, Sesabamisad. 

normaluri mxedvelobis mqone fexburTelebma aCvenes daaxloebiT 

igive martivi reaqciis dro, magram maT miiRes gacilebiT ufro 

cudi maCveneblebi rTuli reaqciis gazomvis dros. amitom Cven 

SegviZlia davaskvnaT, rom usinaTlo fexburTelebi ukeTesad 

imaxsovreben da ukeTesad arCeven bgerebs, rac Zalian 

mniSvnelovania usinaTloTa fexburTSi. 

 
sur. 1. sportsmenTa smeniTi reaqciis drois damokidebuleba signalebis 

raodenobaze kompiuteruli trenirebis win da trenirebis Semdeg 

(wyvetili xazi – treningamde, uwyveti xazi – treningis Semdeg) 

daskvnebi 

Cveni kompiuteruli testebi moiTxovs sportsmenis koncentracias 

sakmaod xangrZlivi drois ganmavlobaSi. mTeli testi grZeldeba 
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daaxloebiT 20-40 wami, rac Seesabameba fexburTSi saTamaSo situa-

ciis saSualo xangrZlivobas (ramdenime wamidan ramdenime wuTamde). 

meTodi warmatebuli aRmoCnda sportsmenebis reaqciis, yuradRebis, 

koncentraciisa da koordinaciis gasaumjobeseblad da rekomende-

bulia sportsmenebma gamoiyenon igi regularulad kargi motoruli 

unar-Cvevebis SesamuSaveblad. 

gansakuTrebiT mniSvnelovania Cveni meTodis gamoyeneba usinaTloTa 

fexburTSi, sadac Sedegi xSirad damokidebulia sportsmenis reaq-

ciaze xmovan signalebze. 

amiT, albaT, ganpirobebulia is faqti, rom usinaTlo fexbur-

Telebs aqvT ukeTesi rTuli smeniTi reaqcia, vidre normaluri 

mxedvelobis mqone fexburTelebs. 

am meTodis gamoyeneba SeiZleba fexburTelTa SesarCevad, travmis 

miRebis riskis Sesamcireblad da kvalifikaciis asamaRleblad. 
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СРАВНИТЕЛЬНЫЙ АНАЛИЗ ПРОСТЫХ И СЛОЖНЫХ СЛУХОВЫХ 
РЕАКЦИЙ НЕВИДЯЩИХ И ЗРЯЧИХ ФУТБОЛИСТОВ 

Александр Егоян1,  Илья Хипашвили2 
1 Государственный учебный университет физического воспитания и спорта Грузии, 
Тбилиси;  2 Грузинский государственный общественный колледж физического воспи-
тания и спорта, Тбилиси 

РЕЗЮМЕ 

В статье рассматривается новый компьютерный метод оценки и улучшения слуховой 
реакции. Компьютер издает звуковые сигналы с заданной частотой (интервал между 
сигналами – 1-2 секунды). Испытуемый должен как можно быстрее отреагировать на сигнал 
нажатием соответствующей клавиши (количество сигналов варьируется от 1 до 4, исполь-
зовались 20 или 40 мини-тестов). Затем рассчитывали среднее время реакции. На основании 
таблицы оценки времени реакции при необходимости спортсмену назначались ком-
пьютерные тренировки для улучшения слуховой реакции. Результаты показали, что в 
случае простой слуховой реакции (1 сигнал) данные невидящих и зрячих футболистов 
значительно не отличаются друг от друга, а в случае 2 или 4 сигналов невидящие 
футболисты имеют лучшие показатели. У них также был более высокий процент улучшения 
времени реакции на 4 сигнала после компьютерного тренинга. 

COMPARATIVE ANALYSIS OF SIMPLE AND COMPLEX AUDITORY 
RESPONSES OF BLIND AND SIGHTED SOCCER PLAYERS 

Alexander Egoyan1,  Ilia Khipashvili2 
1 Georgian State Teaching University of Physical Education and Sports, Tbilisi;  2 Georgian 
State Public College of Physical Education and Sports, Tbilisi 

SUMMARY 

The article discusses a new computer method for evaluating and improving auditory responses. 
The computer generates sound signals with a preset frequency (the interval between signals is 1-2 
seconds). The tested athlete should respond to the signal by pressing the corresponding key as 
quickly as possible (the number of signals varied from 1 to 4, 20 or 40 mini-tests were used). Then 
the average reaction time was calculated. Based on the reaction time estimation table, if necessary, 
the athlete was assigned computer training to improve the auditory response. The results showed 
that in the case of a simple auditory reaction (1 signal), the data of blind and sighted football 
players do not differ significantly from each other, but in the case of 2 or 4 signals, blind football 
players have better indicators.They also had a higher percentage of 4-signal reaction time 
improvement after computer training. 
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bavSvTa sportul jgufebSi 

gadarCevis zogierTi sakiTxi 

elene korinTeli 

saqarTvelos saxelmwifo fizikuri aRzrdisa da sportis sa-

swavlo universiteti, Tbilisi 

fizikur monacemebze dayrdnobiT statiaSi mocemulia bavSvTa SerCeva 

momavali specialobiT sportis saxeobaSi varjiSebis dawyebisTvis. am 

mizniT tardeboda bavSvebis Semowmeba mosvenebul mdgomareobaSi, rac 

SemdegSi gaTvaliswinebuli iqneboda mecadineobis bolos. miRebuli fi-

zikuri da funqciuri monacemebis safuZvelze gaicemoda rekomendaciebi 

sportis arCeul saxeobaSi varjiSis gasagrZeleblad. 

sakvanZo sityvebi: gulis cemis sixSire, sunTqvis sixSire, filtvebis 

sasicocxlo tevadoba, sisxlis wneva 

statiaSi ganxilulia fizikuri varjiSebis gavleniT 10-13 wlis 

biWunebis da gogonebis gul-sisxlZarRvTa sistemaze dakvirvebebi 

ori-sami wlis ganmavlobSi da sxvadasxva pirobebSi saganmanaT-

leblo skolebis, zogadi fizikuri momzadebis skolebisa da spe-

cializebuli sportuli skolebis (mZleosnoba, akrobatika, Ziudo 

da sxv.) moswavleebze mosvenebul mdgomareobaSi, sakontrolo 

fizikuri varjiSis dros, laboratoriul pirobebSi, standartuli 

datvirTviT varjiSisas da Semdgom aRdgenis periodSi. 

dakvirveba iwyeboda 10-dan 13 wlis bavSvebze sportul skolaSi Se-

sarCevi gamocdebis Cabarebis momentidan. yovel saswavlo wels or-

jer tardeboda ganmeorebiTi dakvirvebebi da saWiroebis SemTxve-

vaSi mecadineobis grafikSi xdeboda koreqciis Setana [4]. 

masala, kvlevis meTodebi da Sedegebi 

Cveni ZiriTadi mizani iyo dakvirvebebi Cagvetarebina im kontin-

gentze, romelic Semodioda sportis akademiasTan arsebul bavSvTa 

sportul skolaSi. eseni iyvnen 10, 11, 12 da 13 wlis bavSvebi. 
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TiTeul bavSvs mosvenebul mdgomareobaSi vumowmebdiT gulis cemis 

sixSires, sunTqvis sixSires, filtvebis sasicocxlo tevadobas, 

sisxlis maqsimaluri da minimaluri wnevis maCveneblebs. 

miRebuli monacemebi sportul skolaSi SemsvlelTaTvis iyo pir-

veli SesarCevi etapi, anu fonuri monacemebis done. am monacemebze 

dayrdnobiT SegveZlo Segvedarebina TiToeuli asakis bavSvTa fi-

zikuri da funqciuri monacemebi da maT safuZvelze xdeboda Se-

sabamis jgufebSi bavSvTa Caricxva mosvenebul mdgomareobaSi funq-

ciuri monacemebis mixedviT da sportuli jgufebis dakompleqteba. 

Semdeg, etapobrivad weliwadSi orjer xdeboda Semowmeba da maTi 

funqciuri monacemebidan gamomdinare, mwvrTnelTan SeTanxmebiT 

jgufebSi Segvqonda cvlilebebi [1]. 

rogorc dakvirvebebis analizma gviCvena, Cveni winaswari molodini, 

rom mosvenebul mdgomareobaSi aRebuli monacemebi funqciuri mo-

nacemebis gaTvaliswinebiT mWidro kavSirSi iqneboda asakTan, 

mTlad ase ar aRmoCnda. gamoirkva, rom asakTan siaxloves mdgom 

bavSvTa funqciuri cvlilebebi xSir SemTxvevaSi gaurkvevlobis 

mizezi xdeboda. Tumca, unda gaviTvaliswinoT cdis piris sxeulis 

aRnagoba, wona, gulmkerdis garSemoweriloba, simaRle da sxv., ro-

melTa calkeuli monacemebis gaTvaliswinebiT asakTan axlos myofi 

cdis pirTa Soris monacemebis sxvaoba mosvenebul mdgomareobaSi 

mWidro urTierTkavSirSi imyofeba, romlis naTel suraTs iZleva 

Cven mier aRebuli monacemebi 10-dan 13 wlis bavSvebze [2, 3]. 

dakvirvebaSi TiToeuli asakobrivi jgufidan monawileobas iRebda 

aT-aTi bavSvi. 

pirvel oTx suraTze mocemulia pulsis (I) da sunTqvis (II) sixSire 

mosvenebul mdgomareobaSi. rogorc suraTebidan Cans, 10-11 wlis 

bavSvTa gulis cemis sixSire identur suraTs iZleva da wuTSi 

umniSvnelod meryeobs. rac Seexeba sunTqvis sixSiris maCveneblebs, 

10 wlis bavSvebTan SedarebiT 11 wlis bavSvebSi sunTqva gaxSi-

rebulia, rac paradoqss warmoadgens. 

suraTebze 1 da 2 miRebuli paradoqsuli monacemebis Sesaxeb mesame 

da meoTxe suraTebis mixedviT asakTan (12-13 ww.) dakavSirebiT bav-

SvebSi sunTqvis sixSire SedarebiT kanonzomieri cvlilebiT mimdi-

nareobs. 

suraTze 5 mocemulia bavSvTa filtvebis sasicocxlo tevadoba 

asakis mixedviT. TiToeul asakSi CarTuli iyo xuTi bavSvi, xolo 

monacemebis analizis Sedegad miviReT ufro sando monacemebi. ase. 

magaliTad, 10 wlis xuTi bavSvis saerTo monacemi iyo 6800 sm3, 11 
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wlis asakSi – 7800 sm3, 12 wlis bavSvebSi – 7300 sm3 da 13 wlis 

asakSi – 8600 sm3. 
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sur. 1. 10 wlis bavSvTa pulsis (I) 

da sunTqvis sixSire (II) 

sur. 2. 11 wlis bavSvTa monacemebi 
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sur. 3. 12 wlis bavSvTa monacemebi sur. 4. 13 wlis bavSvTa monacemebi 

sisxlis wnevis monacemebi srulyofiladaa miRebuli mxolod 12 da 

13 wlis bavSvebze. gamoirkva, rom 12 wlis bavSvTa maqsimaluri 

wneva iyo 101/40 da 13 wlis bavSvebSi – 106/62. rogorc Cans, 13 wlis 

bavSvTa maqsimaluri wneva zrdasruli adamianebis monacemebs Sesam-

Cnevad uaxlovdeba. 
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sur. 5. ordinataze – filtvebis sasicocxlo tevadoba (sm3), abscisaze – 

cdis pirTa asakobrivi monacemebi 

umcrosi asakis (10-11 w.) bavSvebze sisxlis wnevis gazomva SeuZ-

lebeli Seiqmna, ris gamoc daskvnebis gakeTebisgan Tavs vikavebT. 

daskvnebi 

sportul skolaSi bavSvTa miReba xdeboda mosvenebul mdgomareo-

baSi maTi fizikuri da funqciuri monacemebis safuZvelze. am jgu-

fis dakompleqtebisTvis winaswar iqna Semowmebuli bavSvTa jan-

mrTelobis mdgomareoba. gansakuTrebuli gaugebroba rom gamogve-

ricxa, bavSvebs, romlebsac garkveuli defeqti hqondaT janmrTelo-

basTan dakavSirebiT, vagzavnidiT Sesabamis specialistTan gamosa-

kvlevad da rekomendaciisTvis bavSvis specializebul skolaSi 

Casaricxad. 

Cveni gamokvlevebis SemTxvevaSi dakvirvebebi tardeboda ZiriTadad 

gulis da sunTqvis organoebze. mosamzadebel periodSi miRebuli 

pulsis da sunTqcis organoTa monacemebi da specialistis rCeva 

eZleodaT mSoblebs sportis garkveul saxeobaSi bavSvis Casaricxad. 
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НЕКОТОРЫЕ ВОПРОСЫ ОТБОРА В ДЕТСКИЕ СПОРТИВНЫЕ ГРУППЫ 

Елене Коринтели 

Государственный учебный университет физического воспитания и спорта Грузии, 
Тбилиси 

РЕЗЮМЕ 

На основании функциональных и физических данных в обзоре представлен отбор детей для 
начала занятий в выбранном виде спорта. С этой целью, функциональные и физические 
данные детей проверяли в состоянии покоя, которые учитывались в конце занятий. На 
основании этих данных, детям давали рекомендации для продолжения занятий в выбранном 
виде спорта. 

SOME QUESTIONS OF SELECTION TO CHILDREN’S SPORT GROUPS 

Elene Korinteli 

Georgian State Educational University of Physical Training and Sports, Tbilisi 

SUMMARY 

Based on functional and physical data, the selection of children to sport groups to start training in 
their future specialized sport is presented in this paper. For this purpose, the functional and 
physical data of these children were studied at rest and these data were taken into account at the 
end of the training. 

Based on these data, the children were given recommendations for continuing their training in the 
chosen kind of sport. 
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PROGNOSTIC VALUE OF MODERN BIOMARKERS IN PATIENTS 
WITH CHRONIC HEART FAILURE 

Nina Mamamtavrishvili,  Gulnara Tabidze,  Rusudan Abashidze,  Maya Bitskinashvili 

Iv. Javakhishvili Tbilisi State University, Georgia 

Despite the achievements in the study of pathogenesis and treatment of chronic heart failure 
(CHF) this syndrome remains to be a severe and prognostically unfavorable pathology, being 
one of the main reasons of mortality of patients with cardiovascular diseases. 

Recently a tendency to the increase of number of patients with chronic heart failure has been noted. 
Currently, the symptoms and objective signs of CHF have been described in detail. However, 
specific laboratory tests are restricted to a single group of biomarkers – natriuretic peptides. The 
known restrictions for natriuretic peptides and the complexity of CHF pathophysiology point to the 
topicality of the search for other indices, providing biological and clinical information. 

The given review is dedicated to the possibility of the use of new biomarkers in patients with 
CHF for the evaluation of the risk of negative outcome. 

Based on the researches performed by a lot of authors, a significant role of a new biomarker 
of another pathophysiological line – a suppressor of tumorigenicity of the 2nd type (ST2) has 
been shown. ST2 is considered a marker of “mechanical” myocardial stress – or a 
stimulating factor of the growth. The above-said biomarker has shown a high prognostic 
potential in the patients with CHF. It has been shown that ST2, its soluble form sST2 have a 
diagnostic and prognostic significance. The timely determination of this biomarker in 
combination with other indices appears to be an additional information for an exact 
stratification of the risk of negative outcome development. The authors suggest that a timely 
determination of ST2 biomarker level will contribute the optimization of the treatment of 
specific patients, identify the patients with a high risk of development of the complications 
and, thereby, reduce a number of unfavorable clinical outcomes. 

Key words: chronic heart failure, biomarkers, 2nd type tumorigenicity suppressor 

Chronic heart failure (CHF) still remains the most severe and prognostically unfavorable 
complication of cardiovascular system diseases, reducing life quality and causing a high 
mortality and disability of patients. Despite the successes in the treatment of CHF, 
lethality remains high, and the prognosis is disappointing [7, 32, 41]. 

As known, CHF is characterized not only by disorders of heart ability to accumulate 
or/and empty, but by a compensatory activation of pressor and depressor links of 
neurohumoral system regulation [19]. 
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Currently, the symptoms and objective signs of CHF have been described in detail; 
however, specific laboratory tests are limited to a single group of markers – natriuretic 
peptides. Despite their significance, the levels of these peptides increase along with the 
age [27], at some acute and chronic conditions (acute coronary syndrome, mitral 
regurgitation, pulmonary hypertension, obesity, etc.), as well as at the situation 
accompanying by the increase in cardiac output [23, 29]. 

The above-mentioned limitations for natriuretic peptides and complexity of CHF 
pathophysiology indicate the topicality of the search of other optimally informative 
criteria for the evaluation of biological and clinical status. In this regard, along with 
natriuretic peptides, the biomarkers of another pathophysiological line, responsible for the 
increase of the risk of negative outcomes in the patients with CHF are of great interest. 

The given review deals with the possibility of the use of new biomarkers in the patients 
with CHF for the evaluation of the risk of negative outcome. 

Relatively recently, with this aim the study of suppressor of tumorigenecity of the 2 type 
(ST2), as a new indicator of unfavorable prognosis has been begun in this group of 
patients. Protein ST2 is considered a marker of “mechanical” myocardial stress (fibrosis, 
hypertrophy, cardiac remodeling), expressing genome 2 (Growth Stimulating expressed 
gene 2) or a stimulating factor of ST2 growth, also known as ILIRLI i/n suppression of 
tumorigenecity 2 [33]. This biomarker has shown a high prognostic potential in the 
patients with heart failure (HF) [17] and was included in the recommendations of 
ACC/AHA [40]. 

Based on the fundamental researches, ST2 belongs to the family of interleukin 1 receptors 
and is seen in two forms: associated with the membranes of target cells ST2 L/ILIRLI b, 
i.e. transmembranous receptor and the second – a soluble receptor, observed in blood 
plasma. The latter form is designated as sST2 (soluble ST2) or ILIRLIa. 

ST2 is able to bind to inflammatory mediator – interleukin 33 (IL-33), forming a IL-
33/ST2 complex on cardiomyocyte membrane [39]. The mentioned complex is able to 
protect cardiac cells in conditions of hypoxia, to counter the factors of their hypertrophy 
under angiotensin II action, as well as to decrease in cardiomyocyte fibrosis and reduce 
the elaboration of natriuretic peptides [34]. 

The result of effective work of IL-33/ST2 system appears to be a decrease in dysfunction 
and dilation of the myocardium, inhibition of unfavorable remodeling of the ventricles in 
response to various damaging factors [24]. 

ST2 receptor identified in 1959 [38] for many years has been considered as a marker of 
inflammatory and autoimmune processes. It is known that inflammatory reactions in 
patients with CHF promote the damage of cardiomyocytes, play an important role in 
apoptosis process, triggering hibernation of the myocardium and activation of neuro-
humoral systems of the organism [22]. 
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In 2002 Weinberg et al. [39] reported the expression of ST2 in the culture of 
cardiomyocytes under the influence of a mechanical stress. They also found a transient 
increase of the concentration of soluble sST2 isoform in experimental model of 
myocardial infarction in mice, and the increase of a level of sST2 in the blood of the 
patients with acute infarction was revealed twenty-four hours after the diseases onset. 

As an amount of sST2 is inversely proportional to an amount of its bound form, 
according to the level of this marker in the blood one can judge about the effective 
functioning of IL-33/ST2 system. The increase of sST2 more than 35 ng/ml testifies the 
depletion of IL-33/ST2 system and predominance of damaging influence on response 
reparative processes [39]. 

In subsequent works it has been noted that an excessive increase of ST2 appears to be an 
independent predictor of mortality and direct indications for heart transplantation. It 
allowed to putting forward an idea on emergence of a new biomarker of neurohormonal 
activation of patients with CHF [13, 18]. 

As was shown, protein ST2 – a member of superfamily of IL-1 receptors plays an 
important role in the regulation of immune and anti-inflammation responses [35]. 

Protein ST2L consists of 556 amino acids, its molecular weight is 63358 Da. ST2L – 
membrane binding receptor, the ligand of which appears to be IL-33; ST2L blocks 
biological effects of IL-33 [36]. It is known, that IL-33 has a cardioprotective effect, 
prevents the development of hypertrophy, fibrosis, counteracts apoptosis of cardio-
myocytes by transduction of ST2L [30, 42]. 

As to sST2 soluble form, its basic source in the blood plasma still remains unidentified 
both in healthy and in patients with cardiovascular pathology [16]. sST2 consists of 328 
amino acids, its molecular weight is 36993 Da. Its concentration is determined by 
immunoenzyme analysis method. 

The group of authors has shown that overloading of pressure in mice with ST2L system 
defect, as well as sST2 leads to more pronounced hypertrophy of the myocardium of left 
ventricle, the expansion of heart chambers, progression of fibrosis, as compared with 
control group. The use of recombinant form of IL-33 had a therapeutic effect (hyper-
trophy regress, reduction of fibrosis) [34]. K. Sekiet al. [36] have supposed that IL-33 is 
able to prevent cardiomyocytes apoptosis after myocardial infarction. 

Based on the given researches the authors revealed that in patients with III-IV functional 
class (f.c.) of NYHA, sST2 levels were statistically significantly higher, as compared 
with the patients with I-II f.c. (51 ng/ml, as compared with 25 ng/ml, respectively) [20]. 

In a number of the studies the data on relationship of sST2 with a severity of structural 
changes in the heart [3, 6] were obtained. 
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Although, sST2 concentration in the blood significantly increases at inflammatory pro-
cesses, onco- and cardiac pathology, but unlike natriuretic peptides does not depend on 
age and obesity [5, 25, 29]. This is its diagnostic value (its advantage). 

In multicenter prospective study of PHFS (Penn Heart Failure Study), carried out in 1141 
outpatients with systolic CHF, sST2 was shown to be a powerful marker of mortality risk 
and heart transplantation [11]. 

A working group of authors has concluded that sST2 provides a moderate increase of 
diagnosis accuracy in relation to traditional clinical predictors and can be useful for 
detecting patients, needed more aggressive treatment methods [37]. 

The researchers from Spain obtained similar results, based on the data of 891 outpatients. 
According to the data of these authors, as well as the data of BNP (brain natriuretic 
peptide), the mortality risk was unambiguously predicted at 50 and 1829 ng/ml, 
relatively. The authors emphasized that simultaneous evaluation of the both biomarkers 
makes more effective the risk of stratification, thereby the advantage turned out to be on 
sST2 side. The authors suggest that sST2 may be useful for detecting the patients, 
needing more aggressive strategies of the treatment [26, 37]. 

Significant additional data on prognostic role of sST2 are given in the studies of 
MADHT-CRT [14]. 

Based on the results of the work, sST2 appeared to be an independent predictor of various 
complications of CHF, such as attacks of ventricular tachycardia, ventricular fibrillations. 

In 2019 the authors published the results of 5-years observation on 744 patients with HF. 
Out of three studied biomarkers (ST2, NT-pro BNP and highly sensitive troponin), only 
ST2 was found to be an independent predictor of sudden cardiac death [4]. 

In CORONA study it has been shown that the analysis of relationship between the 
dynamics of sST2 concentration and CHF clinical outcome, a decrease in sST2 level was 
associated with the reduction of hospitalization risk regarding the impairment of HF. An 
increase of sST2 by 15.5% and more from a baseline appears to be a predictor of acute 
decompensation of HF [10]. 

In MADHT study it is reported that serial changes in sST2 are a predictor of ventricular 
arrhythmias, each increase of sST2 by 10% leads to a significant increase of development 
risk of ventricular arrhythmias and death. There are also evidences that an increase of 
sST2 > 34.93 ng/ml in the patients with CHF after the implantation of cardioverter defibrillator 
is closely associated with death caused by cardiovascular disease, decompensation of CHF, 
acute coronary syndrome or acute disorder of cerebral blood circulation [8]. 

Based on the data of prospective controlled study PROTECT, including 151 patients with 
systolic HF, the comparison of three biomarkers sST2, BNP and a factor of differentiation 
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growth (GDF), sST2 has shown the greatest dynamics as compared with the others, sST2 
appeared to be the only one, providing an additional prognostic information at serial 
testing. The results obtained after 3- and 6 months increased the power of the prognosis 
of baseline data [9]. 

Prognostic value of serial changes in sST2 was studied by C. Bahuleyon et al. (2018) [10] 
in prospective multicenter research, including 141 patients with III-IV f.c. (NYHA). The 
concentration of sST2 in baseline condition was reliably higher among the patients with 
unfavorable events, as compared with the patients without undesirable events. ROC 
analysis for initial sST2 concentration identified a magnitude at 49 ng/ml, as an optimal 
value for the prognosis of negative outcomes. It has been shown that initial sST2 
concentration appears to be an independent predictor of negative outcome. sST2 
concentration was reliably correlated with negative outcomes. The authors indicate a 
close relations with clinical outcomes of sST2 levels and other control points [2]. 

Based on Russian researchers data [1], a clear advantage of sST2 is noted, as compared 
with other new biomarkers of HF. The authors indicate the necessity of decrease in sST2 
level ( < 30 ng/ml) for the improvement of prognosis [21]. It should be noted that Grokov 
et al. (2019) [2], in their work demonstrated that the determination of sST2 content in the 
blood before and after 6-minute walk test allowed increasing specificity and sensitivity of 
stratification risk method for the development of unfavorable cardiovascular events [15]. 

It is known that the blockade of neurohumoral activity significantly improves clinical 
outcomes in the patients with CHF. Nevertheless, the available data testify that for 
various reasons a lot of patients either are not treated with these drugs, or are treated in 
doses below the recommended. It makes impossible to improve the results of treatment 
[19, 31, 43]. So, in PROTECT study an impact of achievement of target doses of beta-
blockers on clinical outcomes were studied. 

In the patients with CHF depending on initial level of sST2 (low ≤35 ng/ml, as compared 
with high > 35 ng/ml), it turned out that in patients with a low level of sST2 and a high 
dose of beta-blockers the number of developed negative cardiovascular episodes was the 
least. The most unfavorable group consisted of patients with initial high concentration of 
sST2 and a low dose of beta-blockers. 

Particularly noteworthy were the data obtained in multicenter, randomized, double-blind 
studies PARADIGM-HF, regarding a new combined pharmacological means for 
treatment of patients with HF – inhibitor of neprelisin-sacubitril and a blocker of 
angiotensin II receptor – valsartan/sacubitril/valsartan. The study involved 8399 patients. 
A complex analysis of predictors of initial concentrations of sST2 increase has been 
carried out for the first time. Among these predictors the most significant were increase of 
BNP level, male gender and atrial fibrillation in anamnesis. The increase of sST2 after 1 
month was directly associated with negative outcomes and, conversely, a decrease in 
sST2 had a positive clinical results. In the patients of sacubitril/valsartan more 
pronounced decrease in sST2 concentration was observed, as compared with the patients 
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of enalapril group [31]. 8 months after the randomization, a decrease in sST2 con-
centration was more observed in sacubitril/valsartan group, as compared with enalapril 
group. At this control point, the dynamics of sST2 associated with the changes in clinical 
data, as compared with initial levels [31, 43]. 

Thus, the data obtained allow us to hope for the possibility of evaluation of new 
biomarker ST2 concentration in the blood, which reflects a degree of compensatory 
system activity in the organism. Taking into account a level of ST2, it is possible to judge 
not only the expression of CHF and efficacy of performed therapy, but also the exact 
stratification risk and evaluate prognosis of the patients with this severe pathology. A 
further study of modern biomarkers and the search for new drugs in addition to 
“traditional preparations”, used for the treatment of CHF, acquires a particular relevance 
in modern cardiology. 
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Tanamedrove biomarkerebis prognozuli mniSvneloba 

gulis qronikuli ukmarisobis mqone avadmyofebSi 

nina mamamTavriSvili,  gulnara tabiZe,  rusudan abaSiZe,   

maia biwkinaSvili 

Tbilisis iv. javaxiSvilis saxelmwifo universiteti 

reziume 

gulis qronikuli ukmarisobis (gqu) paTogenezisa da mkurnalobis Seswav-

laSi miRweuli warmatebebis miuxedavad, aRniSnuli sindromi pacientTa 
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sikvdilobis erT-erT ZiriTad mizezad rCeba. amasTan, bolo dros 

aRiniSneba am sindromis mqone avadmyofTa zrdis tendencia. 

miuxedavad imisa, rom sadReisod kargad aris Seswavlili gqu-s sim-

ptomatika da obieqturi maCveneblebi, specifikuri laboratoriuli tes-

tebi amoiwureba mxolod biomarkerebis erTi jgufiT – natriurezuli pep-

tidebiT. 

aRniSnuli literaturis mimoxilva eZRvneba axali biomarkerebis gamoye-

nebis SesaZleblobas gqu-s mqone pacientebs Soris negatiuri Sedegebis 

riskis Semcirebis mizniT. 

avtorebis mier Catarebuli mravalricxovani kvlevebis safuZvelze naCve-

nebia sxva paTofiziologiuri mimarTulebis mqone axali biomarkeris ST2-
is mniSvneloba, rogorc me-2 tipis tumorogenuli supresori, cila ST2 
iTvleba `meqanikuri~ miokardiuli stresis markerad, anu sxvanairad, 

zrdis faqtoris mastimulireblad. am biomarkerma aCvena maRali pro-

gnozuli potenciali gqu-s mqone pacientTa Soris. 

naCvenebia, rom ST2-s da mis xsnad formas sST2-s maRali diagnostikuri da 

prognozuli mniSvneloba aqvT. aRniSnuli markeris drouli gansazRvra 

sxva maCveneblebTan kombinaciaSi gvaZlevs damatebiT informacias daava-

debis progresirebis riskisa da negatiuri gamosavlis zust strati-

fikaciaze. avtorTa varaudiT, sST2-is drouli gansazRvra daexmareba eqims 

konkretuli avadmyofis mkurnalobis optimizaciaSi. amavdroulad, SesaZle-

bels xdis gamoiyos maRali riskis mqone pacientTa kontingenti, rac, Tavis 

mxriv, saSualebas mogvcems Tavidan aviciloT arasasurveli klinikuri ga-

mosavali. 

ПРОГНОСТИЧЕСКОЕ ЗНАЧЕНИЕ СОВРЕМЕННЫХ БИОМАРКЕРОВ У 
ПАЦИЕНТОВ С ХРОНИЧЕСКОЙ СЕРДЕЧНОЙ НЕДОСТАТОЧНОСТЬЮ 

Нина Мамамтавришили,  Гульнара Табидзе,  Русудан Абашидзе,   
Майя Бицкинашвили 

Тбилисский государственный университет им. И. Джавахишвили, Грузия 

РЕЗЮМЕ 

Несмотря на достижения в изучении патогенеза и лечения ХСН, этот синдром остается 
тяжелой и прогностически неблагоприятной патологией, являясь одной из основных 
причин смерти пациентов с сердечно-сосудистыми заболеваниями. В последнее время 
отмечается тенденция к увеличению количества пациентов с ХСН. 

На сегодняшний день детально описаны симптомы и объективные признаки ХСН, однако 
специфические лабораторные тесты ограничиваются единственной группой маркеров – 
натрийуретическими пептидами. Известные ограничения для натрийуретических пептидов 



 

 

 

 

75 

и сложность патофизиологии ХСН указывают на актуальность поиска других показателей, 
обеспечивающих биологическую и клиническую информацию. 

Настоящий обзор посвящен возможности использования нового биомаркера у больных 
ХСН для оценки риска возникновения негативного исхода. 

На основании проведенных множеством авторов исследований показана значимая роль 
нового маркера другой патофизологической линии – супрессора туморогенности 2-го типа 
(ST2). ST2 считается маркером «механического» миокардиального стресса, или 
стимулирующим фактором роста. Указанный биомаркер показал высокий прогностический 
потенциал у пациентов с ХСН. Показано, что ST2, его растворимая форма sST2 обладает 
диагностической и прогностической значимостью. Своевременное определение данного 
биомаркера в комбинации с другими показателями предоставляет дополнительную 
информацию для точной стратификации риска развития негативного исхода. 

Авторы предполагают, что своевременное определение уровня биомаркера ST2 будет 
способствовать оптимизации лечения конкретных больных, определить пациентов с 
высоким риском развития осложнений и, тем самым, снизить число неблагоприятных 
клинических исходов. 
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yurZnis wipwis moqmedebis Seswavla beberi 

vistaris xazis virTagvebis fiziologiur da 

bioqimiur procesebze 

marina nikolaiSvili1,  xaTuna dondolaZe1,  Tea museliani1,  

gogi jiqia1,  manana fruiZe2,  irine kvaWaZe2,  nino xaraZe2,  

nino xvitia2,  maia jonsoni2,  giorgi iordaniSvili1 

1 i. beritaSvilis eqsperimentuli biomedicinis centri, Tbilisi; 
2 Tbilisis saxelmwifo samedicino universiteti 

yurZnis wipwis zeTi antioqsidanturi Tvisebebis amaRlebas iwvevs, rasac 

mosdevs cxovelebis gaaxalgazrdaveba, anelebs retinopaTiis ganviTarebas 

da aqvs samkurnalo efeqti, aferxebs estraluri ciklis gauCinarebas 

mdedrebSi, astimulirebs Wrilobebis mkurnalobas, amuxruWebs osteopo-

rozis ganviTarebas, amuxruWebs stress da iwvevs energetikuli cvlis 

procesebis ganviTarebas, aseve Tavis tvinSi axali cilis warmoqmnas, rac 

iwvevs mexsierebis gaumjobesebas. 

sakvanZo sityvebi: yurZnis wipwis zeTi, mexsiereba, Ria veli, beberi 

virTagvebi 

sibere rTuli biologiuri procesia, romelic organizmze mo-

lekulur, ujredul da sistemur doneze moqmedebs. amitom siberis 

meqanizmis dadgena sakmaod rTulia. am meqanizmidan gamomdinare, 

adgili aqvs dnm-is garkveul cvlilebebs. organizmi, raTqmaunda, 

ebrZvis yvela araswor cilas, magram droTa ganmavlobaSi veRar 

axerxebs da warmoiqmneba dnm mravali wertilovani mutaciebiT. es 

mutaciebi iwvevs mniSvnelovani cilis Secvlas sxva nivTierebiT da 

a.S., iwyeba arasasurveli cilis sinTezi. es iwvevs ujredSi 

nivTierebaTa cvlis darRvevas da mis membranaze cximebis aqtiur 

Jangvas [8]. aqedan gamomdinare, erT-erT mniSvnelovan faqtors war-

moadgens Tavisufali radikalebis warmoqmna, rac xorcieldeba 

cilis molekulebis erTmaneTTan SewebebiT. es iwvevs Tavisufali 

radikalebis warmoqmnas. ujredis sicocxlis unarianobis SemTxve-

vaSi maTSi gaivlis didi raodenobiT Jangbadi. igi gamoiyeneba 
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ujredis sunTqvaSi, romelic ujreds aZlevs energias. mcire nawili 

Jangbadisa ujredis parazitul SeerTebebSi iRebs monawileobas da 

Zalian azianebs ujreds, radgan mas aqvs reaqciis Zalian didi una-

rianoba. amitom maT uwodeben Jangbadis aqtiur formas (Jaf). magram 

maT Soris xvdeba ara marto Jangbadi, aramed iseTi nivTierebebi, ro-

goricaa wyalbadis zeJangi da ozoni [10]. es ori nivTiereba SedarebiT 

nakleb aqtiurebi arian da SeuZliaT didi xniT arseboba [8, 9]. xolo 

sxva Jaf ufro agresiulebi arian da isini organizmSi cxovroben 

wamis me-1000 wiliT. xolo Semdeg isini Sedian sxva molekulebTan 

reaqciaSi da azianeben maT. isini Setevaze gadadian cilebze, cximebze, 

ujredis membranasa da dnm-ze, azianeben mitoqondriebs da am da-

zianebebis dagroveba iwvevs daberebas. es aris daberebis ZiriTadi 

mizezi [13, 14]. dabereba aseve SeiZleba aixsnas hipoTalamusis moq-

medebiT, romelic sisxlSi cirkulirebuli hormonebis koncentraciis 

gazrdas astimulirebs, rac, Sesabamisad, iwvevs paTologiis sxvadasxva 

formebis ganviTarebas, rogoricaa simsuqne, diabeti, aTerosklerozi, 

konkriofilia, depresia, metaboluri imunodepresia, hipertonia, hiper-

apoptozi, autoimunuri daavadebebi da klimaqsi, anu sxva sityvebiT, 

rom vTqvaT, arsebobs biologiuri saaTi, romelic iTvlis maT mier 

gamoyofil dros dabadebidan sikvdilamde. es organizmSi garkveul 

destruqciul procesebs iwvevs [8, 11]. 

yovelive zemoTqmulidan gamomdinare, Cvens ZiriTad mizans war-

moadgenda Cven mier miRebuli fitopreparatis moqmedebis Seswavla 

2.5-dan 3 wlamde beberi vistaris xazis virTagvebis fiziologiur, 

bioqimiur da mexsierebis procesebze. 

kvlevis obieqti da amocanebi 

kvlevis obieqtad gamoviyeneT 2 wlis asakis vistaris xazis virTag-

vebi, romlebic yurZnis wipwis zeTis `stepalolis~ 20% wyal 

xsnars iRebdnen. 3 Tvis, 6 da 9 Tvis ganmavlobaSi, yoveli Tvis 

damTavrebis Sedegad xdeboda Sedareba beber virTagvebTan, rom-

lebic ar iRebdnen mocemul eqstraqts da Seiswavleboda ara marto 

cxovelebis garegani cvlilebebi, aramed Sinaganic. kerZod, RviZ-

lis sisxlZarRvebis, alergiuli cvlilebebi, sisxlis eriTroci-

tebis, leikocitebis raodenoba da beberi virTagvebisa da im vir-

Tagvebis qceva, Sromisunarianoba da gamZleoba rotarodze, romel-

Tac miRebuli hqondaT aRniSnuli preparati. 

masala da meTodebi 

dakvirvebis mTeli drois ganmavlobaSi klinikuri da integraluri 

maCvenebeli normis farglebSi iyo. paTomorfologiuri gamokvle-
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vebiT ar gamovlinda normidan gadaxra. makroskopuli gamokvleve-

biT kani iyo sufTa, gluvi da sisxlCaqcevebis gareSe, naoWdeboda 

Tavisuflad (naoWebis gazomva xdeboda StangelfargliT), naoWis 

sigrZe – 0.8 sm, ar aRiniSneboda kanis dawyluleba da sisxlis Caq-

cevebi. preparati alergiuli ar iyo, RviZlSi ar SeimCneoda 

araviTari cvlilebebi, feri – Ria yavisferi, sakontrolo virTag-

vebTan SedarebiT sisxlZarRvebi – elastiuri. 

cdebis Sedegebidan gamomdinare aRmoCnda, rom wyalTan erTad 

yoveldRe yurZnis wipwis – `stepalolis~ micema iwvevda ara marto 

sicocxlis xangrZlivobis gazrdas, aramed regulirdeboda estra-

luri cikli, romelic uqrebodaT 22-e Tveze myof virTagvebs, 

xolo cdisSemdgom periodSi adgili hqonda am procesebis 

SenarCunebas imave doneze, rogorc aqvT axalgazrda virTagvebs, 

anu xdeboda virTagvebis gamravleba weliwadSi 2-jer, xandaxan 

zamTarSic, rodesac axalgazrda virTagvebic ki cudad mravl-

debodnen. aRsaniSnavia, rom preparatis 3 Tvis micemis Semdeg vir-

Tagvebs vasvenebdiT daaxloebiT 2 Tvis ganmavlobaSi da Semdgom 

vagrZelebdiT `stepalolis~ micemas 6 da 9 Tvis ganmavlobaSi. 

fsiqoemociuri mexsierebis Seswavla xdeboda esmanisa da alpernis 

mier mowodebuli meTodiT [3]. cdis kabina Sedgeba ori – naTeli da 

bneli ganyofilebisgan, romlebic erTmaneTTan dakavSirebulia 5x6 
sm xvreliT. pasiuri ganridebis pirobiTi reaqciis gamomuSaveba 

Semdegnairad xdeba: virTagvas vaTavsebdiT naTel ganyofilebaSi 

(12x20 sm), cxoveli dainaxavda kedelSi xvrels, momentalurad ga-

dadioda bnel sakanSi (25x25), romlis iatakic eleqtroficirebuli 

iyo. virTagva iRebda eleqtrul gaRizianebas (30 volti), romelsac 

wyvetilad vawvdidiT da grZeldeboda 5 wamis ganmavlobaSi. 

amis Semdeg, Tu virTagva naTel ganyofilebas ar ubrundeboda, 

vwyvetdiT gaRizianebas da cxoveli amogvyavda bneli ganyofi-

lebidan. 

virTagvebSi fizikuri Sromisunarianobisa da gamZleobis gansaz-

Rvra xdeboda sayovelTaod miRebuli meTodikis mixedviT. cxove-

lebi asruleben fizikur datvirTvas rotarodze. rotarodi aris 

xelsawyo, sadac mocemulia 5 savali nawili, romlebic garkveuli 

siCqariT moZraoben. siCqare TandaTan izrdeba da aRwevs 45 br/wTSi. 

daRlis SemTxvevaSi cxoveli vardeba Zirs, sadac aris magnituri 

sensorebi, romlebic afiqsireben vardnas. xuTive virTagvis vardnis 

Semdeg ekranze gamodis TiToeul savalze cxovelis gavlili 

manZili da daxarjuli dro dacemamde. 
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miRebuli Sedegebi 

cdebi Catarebuli iyo rogorc mamr, aseve mdedr virTagvebze. miRe-

buli monacemebi aseTia: 

1. mcirdeba sikvdilianoba, romelic asakTan aris damokidebulebaSi 

2. muxruWdeba retinopaTiis ganviTareba da aris samkurnalo efeqti 

3. mcirdeba sqesobrivi motivacia mamrebSi 

4. ferxdeba estraluri ciklis gauCinareba mdedrebSi 

5. stimulirdeba Wrilobebis mkurnaloba 

6. Cerdeba osteoporozis ganviTareba 

7. muxruWdeba virTagvebis gameloteba 

8. Cerdeba ulvaSebis gauCinareba 

9. muxruWdeba limfocitebis asakobrivi Semcireba da neitrofi-

lebis gazrda sisxlSi 

10. mcirdeba stresi 

rogorc Cans, daberebis 10 sxvadasxva niSani `stepalolis~ moqme-

debiT mcirdeba. SeiZleba vifiqroT, rom preparati warmoadgens 

Zlier geroproteqtors. 

igi ara marto zrdis sicocxlis xangrZlivobas, aramed sicocxlis 

ciklis me-2 naxevris xarisxsac ki amaRlebs. saintereso iyo gvenaxa, 

zrdida Tu ara `stepalolis~ miReba antioqsidantur Tvisebebs. 

amitom, Cven mier Seswavlil iqna endogenuri sulfhidrilis jgu-

febi [2, 12], romlebic monawileobs Tavisufali radikalebis si-

beris pirveladi procesebis acilebis meqanizmebSi. rogorc sura-

Tidan 1 Cans, beber virTagvebSi preparati ewinaaRmdegeba tvinis 

iseTi moSlilobebis ganviTarebas, romelic kavSirSia peroqsida-

ciul reaqciebTan [15]. 

leikocitebis Seswavlam gviCvena, rom `stepalolis~ miRebis Semdeg 

leikocitebis, eriTrocitebis da Trombocitebis raodenoba normas 

miuaxlovda. 
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sur. 1. cilovani da saerTo sulfhidriluri jgufebis (mkm/g qsovilSi 

M ± m, n = 7) raodenobrivi cvlilebebi preparatis miRebis Semdeg sakon-

trolo da eqsperimentul virTagvebSi 

 

sur. 2. sisxlis suraTi preparatis 3,6,9 Tvis miRebis Semdeg. leikocitebi, 

eriTrocitebi da Trombocitebi 

leikocitebi           eriTrocitebi          Trombocitebi 

1. sak.    2. eqsp. 

cilovani SH 

1. sak.    2. eqsp. 

saerTo SH 
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rogorc sur. 2-dan Cans, `stepalolis~ 9-Tviani miRebis Semdeg 

aSkarad Cans misi dadebiTi moqmedeba, rac gamoixateba leikoci-

tebis, eriTrocitebisa da Trombocitebis raodenobaSi. 

Semdegi cdebi warimarTa im mizniT, raTa gvenaxa ramdeni procentiT 

zrdida miRebuli preparati sicocxlis xangrZlivobas. rogorc 

cxrilidan Cans, cxovelebi, romlebic isvenebdnen da agrZelebdnen 

stepalolis miRebas, cxovrobdnen ufro didxans. amitom sicocxlis 

xangrZlivoba preparatis 6 da 9-Tviani miRebis Semdeg daaxloebiT 

30-54%-ia, rac SeiZleba cxovelebSi sicocxlis rekordul xan-

grZlivobad CaiTvalos [1, 4]. 

 

sur. 3. sicocxlis xangrZlivoba preparatis miRebis Semdeg  

Semdegi cdebi warimarTa sakontrolo virTagvebis Sromisunaria-

nobis da gamZleobis Sesaswavla da, agreTve im cxovelebisa, 

romlebic preparats iRebdnen 3, 6 da 9 Tvis ganmavlobaSi. 

rogorc suraTidan Cans, Sromisunarianoba da gamZleoba yvelaze 

metad gamoxatuli aqvT cxovelebs, romlebic preparats iRebdnen 6 

da 9 Tvis ganmavlobaSi. miuxedavad imisa, rom cxovelebi daax-

loebiT 500 grams iwonidnen, moZraobdnen rotarodis barabanze, 

romlis brunvebis ricxvi aris 45 br/w da es sakmaod maRalia, 

rogorc axalgazrda 120-gramiani cxovelebis SemTxvevaSi. unda 

aRiniSnos, rom preparati aSkarad iwvevs antioqsidanturi Tvise-

bebis amaRlebas, rasac mosdevs cxovelebis gaaxalgazrdaveba. es ki 

gamoixateba Sromisunarianobisa da gamZleobis momatebaSi [6]. 

3 Tve                   6 Tvi                   9 Tve 
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Semdegomi cdebi warimarTa mexsierebis procesebis Seswavlisken. 

rogorc cxrilidan Cans, sakontrolo beber virTagvebSi preparat 

stepalolis miReba iwvevs pasiuri ganridebis reaqciis formirebas 

da garkveul dadebiT cvlilebebs. kerZod, beberi virTagvebis qce-

viTi aqtis ganxorcieleba gaZnelebulia, aSkarad igrZnoba cxove-

lebis daZabuloba, dabneuloba da mocemuli amocanis Sesrule-

bisTvis swori gadawyvetilebis miRebis uunaroba, xolo, rac 

Seexeba yurZnis wipwis zemoqmedebas, aq naTlad Cans misi gavlena 

beber virTagvebze, romlebsac aSkarad aqvT mexsierebis gaumjo-

beseba. preparati stepaloli Trgunavs emociurobas, SiSs da zrdis 

swori gadawyvetilebis miRebis albaTobas kontrolTan SedarebiT 

[5, 15]. 

aqedan gamomdinare, SeiZleba davaskvnaT, rom stepaloli iwvevs 

antioqsidanturi Tvisebebis amaRlebas, rasac mosdevs cxovelebis 

gaaxalgazrdaveba, amuxruWebs retinopaTiis ganviTarebas da samkur-

nalo efeqti aqvs, aferxebs estraluri ciklis gauCinarebas mded-

rebSi, astimulirebs Wrilobebis mkurnalobas, amuxruWebs osteopo-

rozis ganviTarebas da stress, iwvevs energetikuli cvlis pro-

cesebis ganviTarebas da Tavis tvinSi axali cilis warmoqmnas, rac 

iwvevs mexsierebis gaumjobesebas. 
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ИЗУЧЕНИЕ ВЛИЯНИЯ ВИНОГРАДНЫХ КОСТОЧЕК НА 
ФИЗИОЛОГИЧЕСКИЕ И БИОХИМИЧЕСКИЕ ПРОЦЕССЫ 
У СТАРЫХ КРЫС ЛИНИИ ВИСТАР 

Марина Николайшвили1,  Хатуна Дондоладзе1,  Тея Муселиани1,   
Гоги Джикия1,  Манана Пруидзе2,  Ирине Квачадзе2,  Нино Харадзе2,   
Нино Хвития2,  Майя Джонсон2,  Георгий Иорданишвили1 
1 Центр экспериментальной биомедицины им. Ив. Бериташвили, Тбилиси;  
2 Тбилисский государственный медицинский университет 

РЕЗЮМЕ 

Масло виноградных косточек вызывает усиление антиоксидантных свойств, за которым 
следует омоложение животных, замедляет развитие ретинопатии и оказывает лечебное 
действие, препятствует исчезновению эстрального цикла у самок, стимулирует заживление 
ран, тормозит развитие остеопороза, подавляет стресс и вызывает развитие процессов 
энергетического обмена и образование нового белка в головном мозге, что вызывает 
улучшение памяти. 

STUDY OF THE INFLUENCE OF GRAPE SEEDS ON THE PHYSIOLOGICAL 
AND BIOCHEMICAL PROCESSES IN OLD WISTAR RATS 

Marina Nikolaishvili1,  Khatuna Dondoladze1,  Thea Museliani1,  Gogi Jikia1, 
Manana Pruidze2,  Irine Kvachadze2,  Nino Kharadze2,  Nino Khvitia2,   
Maya Jonson2,  George Iordanishvili1 
1 Iv. Beritashvili Center for Experimental Biomedicine, Tbilisi;  2 Tbilisi State Medical 
University 

SUMMARY 

Grape seed oil causes an increase in antioxidant properties, followed by rejuvenation of animals, 
slows down the development of retinopathy and has a therapeutic effect, prevents the 
disappearance of the estrous cycle in females, stimulates wound healing, and inhibits the 
development of osteoporosis, suppresses stress and causes the development of energy metabolism 
processes and the formation of a new protein in the brain, which leads to the improvement of 
memory. 
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ВЛИЯНИЕ ЭЛЕКТРОМАГНИТНОГО ПОЛЯ НА ПОВЕДЕНИЕ 
СТАРЫХ КРЫС В ОТКРЫТОМ ПОЛЕ НА ФОНЕ ПИЩЕВОЙ 
ДОБАВКИ МАСЛА КОСТОЧЕК ВИНОГРАДА 
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Влияние электромагнитного поля (ЭМП) частоты сети вызывает минимальную 
дисфункцию ЦНС у старых крыс линии Вистар на фоне приема растительного 
препарата – СТЕПАЛОЛ (масло виноградных косточек), выявленные изменения 
исчезают или сглаживаются, что и проявляется в поведении крыс в открытом поле – 
животные характеризуются меньшим количеством уринаций и болюсов, повышением 
суммарного времени полного груминга и малым количеством транслокаций. 

Ключевые слова: ЭМП, поведение, старые крысы, открытое поле 

Среди эффектов, связанных с воздействием электромагнитного поля (ЭМП), особое 
место занимают нейротропное и психотропное действия, поскольку нервная 
система, наряду с эндокринной, сердечно-сосудистой и репродуктивной системами, 
является одной из самых чувствительных к воздействию ЭМП [1]. В связи с эколо-
гическим кризисом, особое внимание уделяется поиску путей защиты от действия 
хронического облучения ЭМП низкой частоты в природных условиях [8, 11]. В 
качестве защиты от ЭМП возможно использовать биологически активные вещества 
природного происхождения, способные активизировать защитные ресурсы орга-
низма, воздействуя преимущественно на нейрогуморальную и иммунно-гематопоэ-
тическую системы. При этом, повышается общая неспецифическая резистентность 
организма, стимулируется эндогенный фон резистентности. Благодаря отсутствию 
(или низкой) токсичности и хорошей переносимости, продукты природного про-
исхождения рекомендуются в качестве пищевых добавок повышающих общую не-
специфическую устойчивость организма, стимулируя защитные, антиокислитель-
ные резервы. Среди биологически активных веществ природного происхождения 
центральное место занимают представители биофлавоноидов – олигомерных про-
антоцианидинов – антиоксидантов, препятствующих перерождению клеток. В их 
состав входит также: витамин Е. Необходимо отметить, что многие компоненты 
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растений входят в перечень лекарственного растительного сырья [4]. Сегодня на 
фармацевтическом рынке рекламируется множество лекарственных композиций, 
содержащих специальные пищевые добавки с антиоксидантным действием. 
Принято считать, что природные вещества проявляют намного более оптимальный 
лечебно-профилактический эффект, чем синтетические аналоги. 

В этом аспекте особое внимание заслуживает масло косточек винограда (oleum 
Vitini Vini Pezae). Рядом исследователей [2, 14]. убедительно показано, что среди 
большинства известных масел [3], рекомендованных в качестве пищевых добавок 
[15], самое высокое содержание эссенциальных жирных кислот содержится в масле 
косточек винограда, физико-химические константы и биологическая активность 
которого зависит от климатогеографических условий. 

Исследования, связанные с действием ЭМП частоты сети на старых крысах линии 
Wistar до и после подкармливания пищевой добавкой из косточек винограда, в 
условиях Грузии не проводились. 

Целью исследования является определение характера действия пищевой добавки из 
масла косточек винограда сорта “Саперави” с названием “СТЕПАЛОЛ” на 
поведение старых крыс в открытом поле до и после воздействия ЭМП частоты 
сети. Исследования такого характера способствуют поиску оптимальных путей 
активной превенции облучения ЭМП в городских условиях. 

МАТЕРИАЛ И МЕТОДЫ 

Опыты проводились на старых крысах линии Вистар, массой тела 350-450 г. 
Животные размножены в питомнике нашего центра и содержались в одинаковых 
условиях ухода и свободного доступа к воде и стационарному пищевому рациону 
(ячмень, кукуруза, подсолнечник, капуста, морковь и хлеб с молоком, из 
поливитаминов использовали «Ундевит»). 

Животные были разделены на три группы по 10 крыс в каждой. Контрольная 
группа А питалась стандартным пищевым рационом. Экспериментальная группа В 
также питалась стандартным пищевым рационом и получала перитонеально 0.5 мл 
5%-ного раствора масла из косточек винограда, Экспериментальная группа С нахо-
дилась под непрерывным воздействием магнитного поля 30 дней, получала 
стандартный пищевой рацион, а экспериментальная группа Д, находящаяся под 
непрерывным воздействием магнитного поля 30 дней, получала стандартный 
пищевой рацион перитонеально 0.5 мл 5%-ного раствора масла из косточек 
винограда («Природное экстра») “СТЕПАЛОЛ”. Воздействие электрическим полем 
проводили посредством оригинальной индукционной катушки (диаметр катушки 
750 мм, длина 2200 мм). Катушка имела несколько секций витков и блок 
управления двух типов. Первый из них давал возможность воздействовать высоким 
напряжением стационарной ЭМП частоты сети, а второй был универсальным – для 
воздействия стационарной и моделированной частотой. Большие размеры катушки 
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позволяли изучать сложные формы поведения и их этологические корреляты даже 
непосредственно в процессе действия ЭМП. Группы С и Д находились под воз-
действием электромагнитного поля частотой 50 Гц, 1.5 МТ. 

В качестве поведенческих критериев сравнения использованы этологические 
параметры, определяемые методом т.н. «открытого поля», которое представляло 
собой круглую камеру диаметром 80 см, разделенную на 32 одинаковых сектора. 
Она освещалась с высоты 1 м – 200 Ват лампой. Продолжительность нахождения 
каждой крысы в “открытом поле” составляла 180 секунд. Результаты путем видео-
камеры передавались в компьютер, оснащенный специальной программой “Rat 
Watcher”. Программа являлась значительно улучшенным вариантом разработанной 
ранее в нашем центре программы “Поле-91” [5]. Она предусмотрена для пер-
сональных компьютеров типа IBMPC и работает в операционной системе Windows. 

Регистрировали следующие показатели: двигательную активность животных (о 
которой судили по времени, затраченному на выход из центрального круга), число 
пересеченных линий секторов, количество циклов транслокации и затраченного 
времени, среднюю скорость пересечения линий. Ориентировочно-исследователь-
ская активность оценивалась по числу вертикальных вставаний, по среднему вре-
мени, затраченному на одно вставание. Представление об эмоциональной актив-
ности оценивалось количеством болюсов и уринаций. О стереотипной активности 
судили по количеству циклов груминга, сумме затраченного на них времени и т.д. 
Обращалось внимание на количество циклов неподвижности, среднее время 
затраченное на один цикл. 

Масло косточек винограда Саперави получали прессованием при низких темпе-
ратурах [4, 9]. Этот метод наиболее щадящий, так как осуществляется без допол-
нительного подогрева масла. Повышение давления в смеси сопровождается естест-
венным повышением температуры до 350С, что на качестве масла не отражается 
отрицательно. Полученное таким способом масло обладает выраженным ароматом 
и вкусом, а биологически активные вещества (витамины, полиненасыщенные 
жирные кислоты, пигменты и др.) практически полностью сохраняются. Масло не 
подвергается рафинации, которая значительно снижает его качество. Рассмат-
риваемый метод не позволяет получать масло в большом объеме и называется 
“Природное экстра”. После окончания первой фазы процесса отжимки отделяются, 
остаток перемешивается и прессуется вторично. Полученное после вторичного 
отжима фильтруется, оно также высокого качества и не подвергается рафинации, 
называется “Природное деликатное масло – “СТЕПАЛОЛ”. 

РЕЗУЛЬТАТЫ И ИХ ОБСУЖДЕНИЕ 

Из таблицы 1 видно, что после воздействия ЭМП в группе В наблюдается отчет-
ливое изменение, наблюдение проведено в “открытом поле”. Сравнительный ана-
лиз поведения контрольных (А) и кормленных маслом косточек винограда крыс (В) 
групп в “открытом поле” показал различие в двигательной активности. Изменился 
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латентный период выхода из центрального круга, который оказался меньше у ста-
рых крыс группы контроля (1.9 ± 0.8 вместо 3.2 ± 0.6 с). 

Таблица 1 

Влияние ЭМП + пищевой добавки (масло косточек винограда СТЕПАЛОЛ) 
на поведение старых крыс в открытом поле 

Старые крысы 

А гр. – 
конт. 

В гр. – 
мас. кост. 
вино-
града 

С гр. – 
маг. поле 

Д гр. –
маг.поле+
мас. кост.
виногр. 

РА-В РА-С РС-D 

Время выхода из цен-
трального круга (сек) 1.9 ± 0.8 3.2 ± 0.6 1.2 ± 0.5 3.8 ± 0.4  < 0.05  < 0.05  < 0.001

Число пересеченных 
линий 42.8 ± 5.0 48.6 ± 2.0 34.4 ± 2.9 40.9 ± 0.5  < 0.05  < 0.01  < 0.001

Удельное время транс-
локации за период 
тестирования % 

35.6 ± 4.0 30.0 ± 4.2 38.0 ± 3.5 45.8 ± 0.6  < 0.001  < 0.001  < 0.001

Количество циклов 
неподвижности (сек) 13.2 ± 0.2 4.1 ± ,0.5 10.1 ± 1.8 16.8 ± 0.3  < 0.01  < 0.01  < 0.05 

Удельное время непод-
вижности за период 
тестирования, % 

30.3 ± 4.7 21.9 ± 4.2 50.2 ± 4.0 35.9 ± 0.7  < 0.001  < 0.001  < 0.01 

Число вертикальных 
вставаний 17.0 ± 1.01 22.1 ± 0.5 9.8 ± 1.0 14.8 ± 0.6  < 0.001  < 0.001  < 0.01 

Средняя продолжитель-
ность всех вертикальных 
вставаний (сек) 

0.8 ± 0.2 1.6 ± 0.3 0.4 ± 0.2 1.9 ± 0.5   < 0.05  < 0.05 

Суммарное время 
груминга (cек) 4.9 ± 0.1 9.7 ± 0.3 6.8 ± 0.1 9.6 ± 0.3  < 0.05  < 0.05  < 0.001

Среднее число циклов 
груминга 11.1 ± 0.2 8.7 ± 0.1 4.5 ± 0.7 7.4 ± 0.5  < 0.05  < 0.001  < 0.05 

Среднее количество 
болюсов 1.1 ± 0.1 1.4 ± 1.0 8.0 ± 0.2 1.2 ± .4   < 0.05  < 0.001

Частота уринаций 8.0 ± 0.2 2.3 ± .,2 2.5 ± 0.1 1.5 ± 0.4  < 0.05  < 0.001  < 0.01 

Для старых крыс группы В количество пересеченных линий намного больше, по 
сравнению с крысами контрольной группы А (48.6 ± 2.0 и 42.8 ± 5.0 с). Различие 
достоверно и по времени, затраченному на транслокацию и по проценту затрачен-
ного на транслокацию времени по отношению к общему времени, потраченному на 
эксперимент. Из этого вытекает, что крысы группы В двигаются быстрее, по 
сравнению с контрольными и тратят на преодоление клеток в среднем меньше 
времени – 30.0 ± 4.2% вместо 35.6 ± 4.0%. Этот вывод подтверждается количеством 
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циклов неподвижности. Из таблицы видно, что у крыс группы контроля эти 
показатели более высокие (13.2 ± 0.2 с), чем у животных группы В (4.1 ± 0.5 с). 
Кроме того, крысы групп А и В в открытом поле различаются и ориентационной 
активностью. Число вертикальных вставаний – 17.0 ± 1.01 (группа А), а у крыс 
группы В – 22.1 ± 0.5 с. Среднее время вертикальных вставаний для контрольных 
животных составляет 0.8 ± 0.2 с, а для группы В – 1.6 ± 0.3 с. Рост числа верти-
кального вставания и достоверное увеличение времени, затрачиваемого на ориен-
тацию при нахождении в том или другом отсеке, означает, что крысы осматривают 
отсек, в котором они находятся. Сравнение стереотипной активности старых крыс 
групп А и В в открытом поле показало, что, хотя количество циклов груминга у 
животных мало отличается, но старые крысы группы В затрачивают на выполнение 
одного цикла 9.7 ± 0.3 с, а старые контрольные – 4.9 ± 0.1с. 

Таким образом, на основании полученных данных можно заключить, что старые 
крысы, получавшие масло косточек винограда, характеризуются более низкой тре-
вожностью, что проявляется в меньшем количестве уринаций и болюсов, высоким 
числом суммарного времени грумингов и малым количеством транслокаций. В 
результате воздействия магнитного поля (группа С -ЭМП, без виноградных 
косточек) поведение старых крыс в открытом поле, по сравнению с показателями 
контрольной группы старых крыс А, значительно изменилось. Намного снизилось 
время выхода из центрального круга (1.2 ± 0.5 с и 1.9 ± 0.8 с, соответственно), 
существенно уменьшилось число пересеченных клеток (34.4 ± 2.9 и 42.8 ± 5.0 с, 
соответственно), а также уменьшилось количество циклов неподвижности 
(10.1 ± 1.8 и 13.2 ± 0.2 с), возросло удельное время неподвижности за период 
тестирования (50.2 ± 4.0 и 30.3 ± 4.7%) и транслокации за период тестирования 
(38.0 ± 3.5 и 35.6 ± 4.0%, соответственно). Таким образом, животные двигаются 
медленнее и в результате этого число пересеченных клеток уменьшается. Также в 
группе С весьма низкое число поднятий на лапы, которое, особенно снижено в 
среднем кругу и прилегающих к нему клетках (9.8 ± 1.0 с и 17.0 ± 1.01 с, 
соответственно). Это может быть вызвано снижением активности ЦНС, вследствие 
чего уменьшается количество ориентационных рефлексов, а число уринаций и 
болюсов резко повышается (2.5 ± 0.1 и 8.0 ± 0.2). Среднее число циклов груминга 
(4.5 ± 0.7), по сравнению с группой А (11.1 ± 0.2), резко падает на фоне увеличения 
его суммарного времени (6.8 ± 0.1 с). Согласно приведенным на таблице 1 данным, 
поведение находящихся в магнитном поле старых крыс группы D- и кормленных 
маслом косточек винограда, значительно отличается от поведения животных 
группы С. Данные указывают на низкую тревожность. Удельное время, затрачен-
ное на транслокацию, для животных группы С равно 38.0 ± 3.5, а для животных 
группы D – 45.8 ± 0.6%. Удельное время неподвижности у крыс группы С 
равняется 50.2 ± 4.0%, а для животных группы D – 35.9 ± 0.7%, в то время как 
количество циклов неподвижности значительно возросло (16.8 ± 0.3) увеличилось 
время выхода из центрального круга (3.8 ± 0.4 сек) и число пересеченных линий 
(40.9 ± 0.5). Старые крысы группы D превосходили группу старых крыс С значи-
тельным увеличением числа вертикальных вставаний (14.8 ± 0.6) и их продол-
жительностью (1.9 ± 0.5 с), а также средним числом циклов груминга (7.4 ± 0.5) и 



 

 

 

 

90 

их суммарным временем (9.6 ± 0.3 с). Среднее количество болюсов (1.2 ± 0.4) и 
частота (1.5 ± 0.4) оказалось уменьшенным. 

Таким образом, в результате воздействия ЭМП важное значение имеет значитель-
ное изменение биологических жидкостей и тканей, что является одной из важней-
ших причин возникновения множественных патологий, проявляющихся не только в 
дисфункции нервной системы, но и способствующих у старых крыс развитию ряда 
нервных и психических нарушений в результате действия ЭМП, причем эти 
изменения становятся еще более заметными у старых крыс, которые не получали 
масло из косточек винограда, а значит, эффект виноградных косточек на старых 
крысах отчетливо виден как для старых крыс с ЭМП, так и старых крыс без ЭМП 
[6, 8]. Пищевая добавка (масло косточек винограда) способствовала определенному 
урегулированию изменений, вызванных воздействием ЭМП. В группе старых крыс, 
облученных ЭМП и получавших пищевую добавку, имеет место улучшения 
поведения старых крыс в открытом поле. Между тем, мультиорганные поражения, 
характерные для ЭМП, согласно современным данным [13, 15], во многом связаны 
именно с первичным нарушением функциональных процессов ЦНС, в том числе с 
первичных цереброваскулярными расстройствами [10, 12]. В связи с этим, 
исследование воздействия электромагнитного поля на различных формах поведе-
ния на фоне пищевых добавок может иметь практическое значение. 

Полученные данные указывают на то, что уменьшение тревожности через опре-
деленное время после применения растительного препарата обусловлено не только 
остаточными явлениями органических изменений в структурах мозга, связанных с 
организацией поведения, в частности, специфических глютаминергических ней-
ронов “центра атаки” гипоталамуса [5], но и с активацией всей адаптационно-
компенсаторной системы в процессе реституции от воздействии ЭМП. Прояснение 
данных вопросов углубит современное представление о хроническом воздействии 
производственных ЭМП на старость (частота 50 Гц, индуктивность 1.5 МТ) и 
влиянии масла косточек винограда на нейрохимические корреляты и дисфункцию 
нервной систем у старых крыс 
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eleqtromagnituri velis gavlena beberi virTagvebis 

qcevaze `Ria velSi~ yurZnis wipwis zeTis danamatis fonze 

marina nikolaiSvili1,  Tea museliani1,  xaTuna dondolaZe1, 

gogi jiqia1,  manana fruiZe2,  irine kvaWaZe2,  nino xaraZe2,  

nino xvitia2,  maia jonsoni2,  giorgi iordaniSvili1 

1 iv. beritaSvilis eqsperimentuli biomedicinis centri, Tbilisi; 
2 Tbilisis saxelmwifo samedicino universiteti 

reziume 

qselis sixSire iwvevs cns-is minimalur disfunqcias Wistar-is xazis beber 
virTagvebSi. yurZnis wipwis zeTebis miRebis fonze gamovlenili cvli-

lebebi qreba an mcirdeba, rasac Tan axlavs virTagvebis qceva Ria velSi – 

Sardvisa da bolusebis naklebi raodenoba, sruli grumingis saerTo 

drois zrda, gadaadgilebis raodenobis simcire Ria velSi. 
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ELECTROMAGNETIC FIELD – THE EFFECT OF THE ELECTROMAGNETIC 
FIELD ON THE BEHAVIOR OF OLD RATS IN AN “OPEN FIELD” AGAINST 
THE BACKGROUND OF A DIETARY SUPPLEMENT OF GRAPE SEED OIL 

Marina Nikolaishvili1,  Thea Museliani1,  Khatuna Dondoladze1, Gogi Jikia1,  
Manana Pruidze2,  Irine Kvachadze2,  Nino Kharadze2,  Nino Khvitia2,   
Maya Jonson2,  George Iordanishvili1 
1 Iv. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia;  2 Tbilisi State 
Medical University 

SUMMARY 
Network frequency causes minimal CNS dysfunction in old Wistar rats. Against the background of 
taking grape seed oils, the revealed changes disappear or smooth out, which is accompanied by the 
behavior of rats in the open field – a smaller number of urinations and boluses, an increase in the 
total time of complete grooming, a decrease in the number of translocations. 
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monoaminebis ukuSTanTqmis araseleqciuri da 

seleqciuri inhibitorebis antibaqteriuli 

efeqturobis kvleva 

nino rogava1, 2,  zaur lomTaTiZe1,  daviT kvaracxelia1,  

nargiz naWyebia2 

1 soxumis saxelmwifo universiteti, saqarTvelo;  2 ivane 

beritaSvilis eqsperimentuli biomedicinis centri, Tbilisi 

monoaminebis ukuSTanTqmis araseleqciuri da seleqciuri inhibitorebis 

antibaqteriuli efeqturobis kvleva aqtualuria, vinaidan, tradiciuli 

antimikrobuli agentebis SeuzRudavma gamoyenebam, rasac adamianebi xSi-

rad TviTneburadac mimarTaven, xeli Seuwyo `antibiotikuri rezisten-

tobis~ ganviTarebas. Sedegad, bevri antibiotiki Tavis Terapiul mniS-

vnelobas kargavs da maTi gamoyeneba sul ufro SezRuduli xdeba. swored 

amitom, dawyebulia sxvadasxva farmakologiurad aqtiuri wamlebis anti-

mikrobuli aqtiobebis Zieba. 

naSromis mizans warmoadgenda sxvadasxva qimiuri Semadgenlobis da moq-

medebis meqanizmebis mqone antidepresantebis antibaqteriuli efeqturobis 

kvleva da, agreTve, imis Sefaseba aris Tu ara antibaqteriuli moqmedebis 

unari damokidebuli antidepresantebis seleqciurobis xarisxze monoami-

nebis ukuSTanTqmis mimarT. 

antidepresantebis antimikrobuli aqtiobis kvleva, in vitro pirobebSi, 

Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Mycobacterium 
spp,daStreptococcus spp-is Stamebze, xolo in vivo kvlevebi virTagvas msxvili 

nawlavis fekaluri masebis mikrofloraze tardeboda. antibaqteriuli 

moqmedebis SefasebisTvis gamoiyeneboda monoaminebis ukuSTanTqmis arase-

leqciuri inhibitorebi – melipramini da klomipramini da serotoninis 

ukuSTanTqmis seleqciuri inhibitorebi – stimulotoni da fluoqsetini. 

kvlevaSi pirvelad iqna naCvenebi, rom monoaminebis ukuSTanTqmis ara-

seleqciuri inhibitorebi, romlebic sinafsur napralebSi zrdian rogorc 

serotoninis, ise noradrenalinis Semcvelobas. Seswavlili Stamebis da, 

agreTve, nawlavis mikrofloris zrda/ganviTarebaze gavlenas ar axdens. 

amis sapirispirod, serotoninis ukuSTanTqmis seleqciuri inhibitorebi – 

fluoqsetini da stimulotoni, romlebic nervul sinafsebSi mxolod 
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serotoninis Semcvelobis matebas iwveven, mniSvnelovan antibaqteriul 

efeqturobas avlenen rogorc in vitro eqsperimentebSi Staphylococcus aureus, 
Escherichia coli, Pseudomonas aeruginosa, Mycobacterium spp.daStreptococcus spp-is 
Stamebis zrda/ganviTarebaze, ise in vivo eqsperimentebSi, sadac mkveTrad 

zRudaven msxvili nawlavis mikrofloris zrda/ganviTarebas. 

amrigad, gakeTda daskvna imis Sesaxeb, rom antidepresantebis antibaqte-

riuli efeqturoba damokidebulia maTi seleqciurobis xarisxze monoami-

nebis ukuSTanTqmis mimarT. nawlavis mikrofloraze antidepresantebis 

antimikrobuli moqmedebis seleqciuroba SesaZloa gaxdes erT-erTi axali 

mimarTuleba antibiotikebisadmi rezinstentuli depresiuli pacientebis 

Terapiis optimizaciis mizniT. 

sakvanZo sityvebi: antidepresantebi, serotonini, antibaqteriuli moqmedeba, 

nawlavis mikroflora 

Tanamedrove klinikuri medicinis erT-erT seriozul problemas 

antibiotikuri rezinstentoba warmoadgens – mdgomareoba, rodesac 

esa Tu is baqteria an baqteriebis jgufi antibiotikebis moqmedebas 

aRar eqvemdebareba. antibiotikur rezinstentobas sxvadasxva mize-

zebi SeiZleba hqondes: antibiotikebis aramizanmimarTuli gamoye-

neba, magaliTad, gripis an gaciebis sawinaaRmdegod, rodesac amis 

saWiroeba ar aris da gadaWarbebuli dozebiT gamoyeneba virusebiT 

gamowveuli infeqciebisas, rasac sargebelis nacvlad ziani moaqvs 

da mdgomareobas mxolod arTulebs. 

Sedegad, farTo speqtris antibiotikebis efeqturoba TandaTan mcir-

deba, xolo maTi toqsikuri gverdiTi movlenebi matulobs. Sesaba-

misad, bevri antibiotiki Tavis Terapiul mniSvnelobas kargavs da 

swored amitom, dawyebulia sxvadasxva farmakologiurad aqtiuri 

wamlebis antimikrobuli moqmedebis Zieba [2, 4, 5]. 

ramdenime kvlevam aCvena zogierTi antidepresantis antibaqteriuli 

potenciali [2, 9, 10]. aRmoCnda, rom maT SeuZliaT sxvadasxva klasis 

mikrobebis, maT Soris mikoplazmis, malariis, leiSmaniozis, ame-

buri daavadebis gamomwvevebis da, agreTve, wamalrezinstentuli 

mikrobebis Sekaveba. zogierT antidepresants SeuZlia Secvalos 

bevri baqteriis rezinstentoba wamlebis mimarT [2, 9, 10]. 

bolo aTwleulis ganmavlobaSi mniSvnelovnad gaizarda mtkicebu-

lebaTa raodenoba nawlavis mikrofloris rolis Sesaxeb fsiqi-

kuri aSlilobis, maT Soris depresiis ganviTarebaSi [6, 11]. arse-

bobs, agreTve, eqsperimentuli monacemebi imis Sesaxeb, rom nawlavis 

mikroflora SeiZleba Seicvalos depresiis dros [14]. zogierT 

SromaSi naCvenebia, rom mikroflora gavlenas axdens antidepre-
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santebis moqmedebis meqanizmSi CarTuli neirotransmiterebis do-

neze [7, 14]. 

imis miuxedavad, rom antidepresantebis moqmedeba mikroorganiz-

mebze ukve Seiswavleba, arsebuli kvlevebi, ZiriTadad, mikroorga-

nizmebis paTogenur Stamebze da antidepresantebisa da antibio-

tikebis sinergiul aqtiobazea orientirebuli [1, 8, 13]. Tumca, am 

etapze ganxiluli ZiriTadi monacemebi, romlebic preklinikur 

kvlevebSia miRebuli, miuTiTebs, rom nawlavis mikrofloris cvli-

lebas da, zogadad, mTel mikrobioms SeuZlia mniSvnelovani roli 

iTamaSos neirodegeneraciuli da neirofsiqiatriuli aSlilobebis 

ganviTarebaSi, maT Sorisaa ZiriTadi depresiuli daavadeba, bipo-

laruli depresia, Sizofrenia, autizmi, parkinsonis daavadeba [3]. 

unda aRiniSnos is garemoebac, rom antidepresantebis antibaqte-

riuli speqtris Seswavla dRemde, ZiriTadad, in vitro pirobebSi 

xdeboda [12], rac aseTi kvlevebis Sedegebis Terapiul Rirebu-

lebaze msjelobas arTulebs. 

amitom, SeiZleba iTqvas, rom arsebuli kvlevebis miuxedavad, dRemde 

ar aris gakeTebuli in vitro kvlevebi, sadac moxdeboda monoaminebis 

ukuSTanTqmis araseleqciuri inhibitorebis (muasi-ebis) da sero-

toninis ukuSTanTqmis seleqciuri inhibitorebis (susi-ebis) anti-

mikrobuli potencialis Sefaseba Staphylococcus aureus, Escherichia coli, 
Pseudomonas aeruginosa, Mycobacterium spp, da Streptococcus spp-is Stamebze in 
vitro pirobebSi da nawlavuri mikrofloris (gut microbiota) zrda/gan-
viTarebaze in vivo eqsperimentebSi. 

kvlevis mizani. pirvelad Catarda kvlevebi, romelTa mizans Sead-

genda imis dadgena, aris Tu ara sxvadasxva qimiuri struqturebisa 

da neiroqimiur neirofiziologiuri meqanizmis antidepresantebis, 

muasi-ebis da susi-ebis antibaqteriuli aqtioba damokidebuli maT 

gansxvavebul antidepresiul efeqturobaze ZiriTadi depresiuli 

daavadebis msgavsi Zilis darRvevebis aRdgenis mimarTulebiT de-

presiis cxovelur modelebSi. am sakiTxis kvleva pirvelad Catarda 

paralelur in vitro (Sesaswavli test-kulturebis Stamebze) da in vivo 
(depresiis cxovelur modelebze) pirobebSi. kvleva mimarTuli iyo 

imis gasarkvevad, aqvT Tu ara gansxvavebuli antidepresiuli 

efeqtis antidepresantebs sxvadasxva antimikrobuli aqtioba. 

masala da meTodebi 

antidepresantebis antimikrobuli aqtiobis kvleva in vitro Staphylococ-
cus aureus, Escherichia coli, Pseudomonas aeruginosa, Mycobacterium spp. da 
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Streptococcus spp. Stamebze Catarda. in vivo kvlevebi Catarda depresiuli 

da aradepresiuli virTagvebis msxvili nawlavis mikrofloraze. 

baqterioskopuli gamokvleva 

mzaddeboda preparati, iRebeboda gramis meTodiT da isinjeboda 

mikroskopiT. baqterioskopuli gamokvlevisas vaxdendiT myari 

sakvebi areebidan miRebuli nazardis SeRebvas gramis wesiT da mis 

morfologiur interpretacias. 

gamoyenebuli antidepresantebi 

eqsperimentebSi gamoiyeneboda: muasi-ebi – melipramini da 

klomipramini da susi-ebi – stimulotoni da fleoqsetini. dozireba 

iyo 10-15 mg/kg in vitro kvlevebSi da 0.01, 0.1 da 1 g/l – in vivo 
kvlevebSi. 

Sedegebi da maTi ganxilva 

cdebis pirvel seriaSi antimikrobuli aqtiobis Sesafaseblad 

gamoyenebul iqna melipramini da klomipramini. cnobilia, rom am 

antidepresantebis moqmedebiT iblokeba serotoninisa da noradrena-

linis ukuSTanTqma nervuli sinafsebis napralidan presinafsur 

terminalSi, rac, saboloo jamSi, Tavis tvinSi aRniSnuli monoami-

nebis koncentraciis Tanadroul matebas iwvevs. 

antidepresantebis antibaqteriuli moqmedeba Staphylococcus aureus, 
Escherichia coli, Pseudomonas aeruginosa, Mycobacterium spp.daStreptococcus spp-is 
Stamebze fasdeboda TiToeuli maTganis zrda-ganviTarebis daT-

rgunvis zonis mixedviT, romelic milimetrebSi izomeboda. aRmoCnda, 

rom melipramini da klomipramini, Staphylococcus aureus, Escherichia coli, 
Pseudomonas aeruginosa, Mycobacterium spp.daStreptococcus spp-is Stamebis 

mimarT antibaqteriuli moqmedebiT saerTod ar xasiaTdebian da, 

Sesabamisad, daTrgunvis zonis sidide 0-s utoldeba (cxrili 1). 

amis sapirispirod, antimikrobuli aqtiobis Sesafaseblad gamoye-

nebul susi-ebs – fluoqsetins da stimulotons Sesaswavli test-

kulturebis mimarT kargad gamoxatuli antibaqteriuli moqmedeba 

aqvs, daTrgunvis zonebis sidide test-kulturebis Stamebis mixed-

viT varirebs. 

fluoqsetinis antibaqteriuli moqmedebis Sedegad daTrgunvis zo-

nebi utoldeba: 18 mm-s – Staphylococcus aureus-is mimarT, 28 mm-s – Escherichia 
coli-is mimarT, 21 mm-s – Pseudomonas aeruginosa-is mimarT. 20 mm-s – 
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Mycobacterium spp-is mimarT, 26 mm-s – Streptococcus spp-is mimarT, rac am 

antidepresantis maRal antibaqteriul aqtiobaze miuTiTebs (ix. 

cxrili 1). 

cxrili 1 

antidepresantebis (1 g/l) antibaqteriuli aqtioba 

(daTrgunvis zonis sidide, mm) 

nivTierebebi 

test kulturebi Stamis nomeri 

k
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i
n
i
 

Staphylococcus aureus ATCC* 25923TM 0 0 18 17 0 0 

Escherichia coli ATCC* 25922TM 0 0 28 25 0 0 

Pseudomonas aeruginosa ATCC* 24433TM 0 0 21 20 0 0 

Mycobacterium spp ATCC* 791 0 0 20 20 0 0 

Streptococcus spp ATCC* 53103 0 0 26 20 0 0 

* ATCC (American Type Culture Collection) – test kulturebis amerikuli 

koleqcia. wyaro: q. Tbilisis ilias universitetis botanikis institutis, 

mikrobiologiis laboratoriis mikrorganizmTa koleqcia 

msgavsi dinamika aRiniSneba stimulotonis in vitro antibaqteriuli 

moqmedebis Sedegad. daTrgunvis zonebi utoldeba: 17 mm-s – Staphylo-
coccus aureus-is mimarT, 25 mm-s – Escherichia coli-is mimarT, 20 mm-s – 

Pseudomonas aeruginosa-is mimarT, 20 mm-s – Mycobacterium spp-is mimarT, 20 

mm-s – Streptococcus spp-is mimarT, rac mis maRal antibaqteriul 

efeqturobas adasturebs (ix. cxrili 1). 

rogorc zemoT iyo aRniSnuli, pirvelad iqna naCvenebi, rom 

antidepresantebis antibaqteriuli moqmedebis unari damokidebulia 

maTi seleqciurobis xarisxze monoaminebis ukuSTanTqmis mimarT. 

kerZod, Cven mier Seswavlili sxvadasxva antidepresantebidan 

nawlavis normaluri mikrofloris warmomadgeneli calkeuli Sta-

mebis zrda/ganviTarebis daTrgunva/Seferxebas mxolod susi-ebi, 

fluoqsetini da stimulotoni iwveven. 
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Cven mier susi-ebis antimikrobuli unaris gamovlenis Semdeg gaCnda 

varaudis safuZveli, rom maTi antidepresiuli efeqturobis erT-erTi 

mizezi SeiZleba iyos gavlena nawlavuri mikrofloris Semadgenlo-

baze, ramac SeiZleba Tavisi wvlili Seitanos Terapiul procesSi. 

Catarebul kvlevebs ori mniSvnelovani garemoeba gamoarCevs: kli-

nikur praqtikaSi farTod gamoyenebadi antidepresantebis in vitro da 
in vivo efeqtebis gamokvleva baqteriul Stamebze, romlebic ada-

mianis nawlavis normaluri mikrofloris nawilia da msxvili 

nawlavis mikrofloraze depresiis cxovelur modelebSi. amitom, 

sxva avtorebis mier Catarebuli in vitro kvlevebisgan gansxvavebiT, in 
vivo kvlevebis Catarebam depresiis cxovelur modelebze ufro mniS-

vnelovani Sedegebis miReba ganapiroba, vidre mxolod antidepresan-

tebis antidepresiuli speqtris martivi in vitro dadastureba. garda 
amisa, preklinikuri kvlevebis, ZiriTadad, in vitro pirobebSi Catareba 
maTi Sedegebis Terapiul Rirebulebaze msjelobas arTulebs. 

Cveni kvlevis Sedegebi imiT gansxvavdeba, rom miRebulia depresiis 

cxovelur modelebSi da Seswavlilia antidepresantebis qronikuli 

gamoyenebis antibaqteriuli efeqtebi aradepresiuli da depresiuli 

virTagvebis msxvili nawlavis mikrofloraze, rac gansxvavebuli 

aRmoCnda. efeqti mniSvnelovnad Zlieria depresiuli virTagvebis 

SemTxvevaSi, sadac susi-ebi gamoxatul antidepresiul pasuxs aCvene-

ben Zilis darRvevebTan kavSirSi. swored amitom, Catarebuli in vivo 
kvlevebis Sedegebi adasturebs Cveni in vitro kvlevebis Sedegebs da 

orive erTad Rirebul miniSnebas iZleva nawlavis mikrofloris 

zrda-ganviTarebis daTrgunvis rolis Sesaxeb antidepresantebis 

antidepresiul efeqturobaSi depresiul pacientebSi. ra Tqma unda, 

amis saboloo dadastureba klinikur kvlevebs saWiroebs. 

nawlavis mikrofloraze antidepresantebis antimikrobuli moqme-

debis seleqciuroba SesaZloa gaxdes erT-erTi axali mimarTuleba 

antibiotikebisadmi rezinstentuli depresiuli pacientebis Tera-

piis optimizaciis mizniT. 

daskvna 

nawlavis normaluri mikrofloris calkeuli Stamebis zrdis daT-

rgunva/Seferxebas susi-ebi – fluoqsetini da stimulotoni iwveven. 

dRemde iTvleboda, rom am ori antidepresantis Terapiuli efeqti 

Tavis tvinSi serotoninis koncentraciis matebiT aris ganpiro-

bebuli. Cven mier stimulotonisa da fluoqsetinis antimikrobuli 

unaris gamovlenis Semdeg gaCnda imis varaudis safuZveli, rom maTi 

Terapiuli efeqtis erT-erTi mizezi SeiZleba iyos efeqturoba 
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nawlavur mikrofloraze, ramac, aseve, SesaZloa, gavlena iqonios 

Terapiul procesze. 
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ИЗУЧЕНИЕ АНТИБАКТЕРИАЛЬНОЙ ЭФФЕКТИВНОСТИ 
НЕСЕЛЕКТИВНЫХ И СЕЛЕКТИВНЫХ ИНГИБИТОРОВ 
ОБРАТНОГО ЗАХВАТА МОНОАМИНОВ 

Нино Рогава1, 2,  Заур Ломтатидзе1,  Давид Кварацхелия1,  Наргиз Начкебия2 
1 Сухумский государственный университет, Грузия;  2 Центр экспериментальной 
биомедицины им. Иване Бериташвили, Тбилиси 

РЕЗЮМЕ 

Исследование антибактериальной эффективности неселективных и селективных инги-
биторов обратного захвата моноаминов является актуальным, поскольку неограниченное 
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использование традиционных антимикробных средств, которые люди часто применяют 
произвольно, способствовало развитию «антибиотикорезистентности». В результате многие 
антибиотики теряют свою терапевтическую ценность и их применение становится все более 
ограниченным. Поэтому начаты поиски антимикробной активности различных фармако-
логически активных препаратов. 

Целью работы было изучение антибактериальной эффективности антидепрессантов с раз-
личным химическим составом и механизмом действия, а также оценить, зависит ли 
способность антибактериальной активности от степени селективности антидепрессантов к 
обратному захвату моноаминов. 

Для изучения антимикробной активности антидепрессантов in vitro использовались 
штаммы Staphylococcus aureus; Escherichia coli; Pseudomonas aeruginosa; Mycobacterium spp 
и Streptococcus spp, а исследования in vivo проводили на микробиоте кишечника фекальных 
масс толстой кишки крыс. Для оценки антибактериальной активности использовали 
неселективные ингибиторы обратного захвата моноаминов – мелипрамин и кломипрамин, и 
селективные ингибиторы – стимулотон и флуоксетин. 

В исследовании впервые показано, что неселективные ингибиторы обратного захвата серо-
тонина, повышающие содержание как серотонина, так и норадреналина в синаптических 
щелях не влияют на рост/развитие изучаемых штаммов, а также микрофлору кишечника. А 
селективные ингибиторы обратного захвата серотонина – флуоксетин и стимулотон, 
вызывающие повышение содержания серотонина в нервных синапсах, проявляют зна-
чительную антибактериальную эффективность, как в опытах in vitro, на рост/развитие 
штаммов Staphylococcusaureus; Escheriacoli; Pseudomonasaeruginosa; Mycobacteriumspp и 
Streptococcusspp, а также в экспериментах in vivo, где они резко ограничивают рост / раз-
витие кишечной микрофлоры. 

Антимикробное действие селективных ингибиторов обратного захвата серотонина на 
микрофлору кишечника может стать одним из новых направлений оптимизации терапии 
больных депрессией, резистентных к антибиотикам. 

STUDY OF ANTIBACTERIAL EFFICACY OF NON-SELECTIVE AND 
SELECTIVE INHIBITORS OF MONOAMINE REUPTAKE 

Nino Rogava1, 2,  Zaur Lomtatidze1,  Davit Kvaratskhelia1,  Nargiz Nachkibia2 
1 Sokhumi State University, Georgia;  2 Ivane Beritashvili Center for Experimental 
Biomedicine, Tbilisi, Georgia 

SUMMARY 

Research on the antibacterial effectiveness of antidepressants is relevant, since the unlimited use of 
traditional antimicrobial agents, often applied arbitrarily, promoted to the development of 
“antibiotic resistance”. Consequently, many antibiotics lose therapeutic value and, therefore, the 
search for antimicrobial activities of pharmacologically active drugs has been started. 

Our work was intended to study the antibacterial effectiveness of antidepressants with different 
chemical composition and mechanism of action, as well as to evaluate whether the ability of 
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antibacterial activity depends on the degree of selectivity of antidepressants to the monoamines 
reuptake. 

Antimicrobial activity of antidepressants was studied: in vitro, on the strains of: Staphylococcus 
aureus; Escherichia coli; Pseudomonas aeruginosa; Mycobacterium spp and Streptococcus spp, 
and in vivo, on the Gut microbiota of rat colon fecal masses. Non-selective inhibitors of 
monoamine reuptake (NSIMR), melipramine and clomipramine, and selective serotonin reuptake 
inhibitors (SSRI) – stimuloton and fluoxetine were used. 

It was shown for the first time that NSIMR, increasing the content of both serotonin and 
norepinephrine in the synaptic clefts do not affect the growth/development of the studied strains 
and the gut microflora. In contrast, the SSRI – fluoxetine and stimuloton, elevating the content of 
serotonin in nerve synapses, reveal significant antibacterial effectiveness on the growth/develop-
ment of both, the strains of Staphylococcus aureus; Escherichia coli; Pseudomonas aeruginosa; 
Mycobacterium spp and Streptococcus spp; and, gut microbiota. 

Antimicrobial effectiveness of selective serotonin reuptake on intestinal microflora can propose 
the new direction for optimizing the therapy of depressive patients with the resistance to 
antibiotics. 
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`TviTSemecnebis fenomenis~ kvleva agresiul da 

araagresiul virTagvebSi 

manana fruiZe1,  irine kvaWaZe1,  nino xaraZe1,  nino xvitia1,  

maia jonsoni1,  nino Ciqobava3,  guram beqaia2 

1 Tbilisis saxelmwifo samedicino universiteti; 
2 iv. beritaSvilis eqsperimentuli biomedicinis centri, Tbilisi; 
3 qarTul-ebrauli erToblivi klinika `gidmedi~, Tbilisi 

im faqts, rom cxovelebi, kerZod virTagvebi, erTmaneTs cnoben, eqs-

perimentuli damtkiceba ar sWirdeba, ramdenadac es TavisTavad cxadia 

ivane pavlovis, ivane beritaSvilis laboratoriebSi Catarebuli pirobiT-

refleqsuri da fsiqonervuli moqmedebis cdebidan. cnoben Tu ara cxo-

velebi Tavis Tavs, eqsperimentulad Seswavlili ar aris. am sakiTxis 

kvleva ganapiroba Cven mier Seqmnilma originalurma saeqsperimento 

kabinam, romlis wina kedels sarke warmoadgens. virTagvebis sarkesTan 

urTierTobis qcevas vuwodeT `TviTSemecnebis fenomeni~. es fenomeni bu-

nebiT agresiul da bunebiT araagresiul vrTagvebze Seswavlil iqna 

pirobiTrefeleqsuri da fsiqonervuli moqmedebis cdebis pirobebSi. 

nanaxi iqna arsebiTi gansxvaveba am or jgufs Soris. 

sakvanZo sityvebi: TviTSemecnebis fenomeni, pirobiTi da fsiqonervuli moq-

medeba, agresiuli da araagresiuli virTagvebi 

XX sukunis meore naxevarsa da XXI saukunis dasawyisSi msoflioSi 

agresiulobis xarisxma Zalian moimata, gansakuTrebiT ki es ojaxis 

SigniT gamovlinda, ramac gamoiwvia axali dargis – agresologiis 

[1], rogorc mecnierebis Camoyalibeba. agresiuli Tvisebebis gamo-

xatulebis Seswavla SesaZlebelia cxovelebze eqsperimentebis Cata-

rebiT. agresiulTa Soris 5-15% bunebiT (genetikurad) agresiulia 

[4], danarCenebSi ki agznebadobis xarisxi izrdeba garegani an Si-

nagani paTologiuri, fizikuri, fsiqikuri an somaturi distresis 

[5] zegavleniT. mcire biZgic ki sakmarisia, rom agresiuloba sxva-

dasxva formebiT gamomJRavndes. 
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agresiis warmoqmnaSi monawileobs simpaTikuri nervuli, hipoTa-

lamo-hipofizuri sistemebi, Tirkmelzeda jirkvali da gonadebi, 

cns-is struqturebi – hipoTalamusi, naTxemi da centraluri ruxi 

nivTiereba. agresiulobis regulaciaSi aqtiuradaa CarTuli lim-

buri sistema da Tavis tvinis qerqi. 

cxovelebze sxvadasxva saxisa da variantis eqsperimentebi saSua-

lebas iZleva SeviswavloT am cxovelebis qceva. ivane pavlovis, ivane 

beritaSvilis da sxvaTa laboratoriebSi Catarebuli gamokvle-

vebiT naTlad Cans, rom cxovelebi cnoben erTmaneTs, Tumca amis 

Sesaxeb mkvlevarebis naSromebSi ar aris aRniSnuli. rac Seexeba 

Tavis Tavis Secnobas, is Seswavlili ar aris. am sakiTxis Seswav-

las xeli Seuwyo Cven mier damzadebulma originalurma saeqspe-

rimento kabinam, romlis wina kedels sarke warmoadgens. cdebi Ca-

tarda genetikurad agresiul da aragresiul mamr virTagvebze, 

romlebic vivariumSi Cveul racionze imyofebodnen. maT qcevas 

sarkesTan vuwodeT `TviTSemecnebis~ fenomeni. 

rogorc zemoT aRvniSneT, cdebi tardeboda Cven mier Seqmnil 

marTkuTxa formis originalur saeqsperimento kabinaSi (0.1:1.0:0.5 m 

farTiT) [2]. saeqsperimento kabina Sedgeboda ori ganyofilebisgan, 

romlis kedlebi metalis badisgan iyo gakeTebuli. wina ganyo-

filebis kedels warmoadgenda sarke, romelic dafaruli iyo advi-

lad mosaxsneli Txeli teqstilis yavisferi firfitiT. saWiroebis 

mixedviT SeiZleboda orive ganyofilebis izolirebulad dabne-

leba. gamyofi kedeli iyo sqeli gamWvirvale minis, romelic 

dafaruli iyo advilad moxsnadi muyaoTi, gamyof kedelSi iyo 

xvreli, romelic ixureboda karebiT. igi berketze TaTis daWeriT 

advilad iReboda. ukana ganyofilebaSi iyo xuTi sakveburi, romel-

Tan misasvlel gzaze sxvadasxvanairad iyo ganlagebuli martivi 

patara kedlebi. erT-erT sakveburSi sakvebi iyo moTavsebuli. 

sarke wina ganyofilebis kedelze dakvirvebis saSualebas iZleoda, 

vswavlobdiT Tu ra reaqcias gamoxatavdnen agresiuli da araagre-

siuli virTagvebi sarkeSi Tavis Tavis danaxvisas. cdebi tardeboda 

seriebad. Tavdapirvelad 60 mamri virTagvidan karlis meTodiT [6] 

gamovyofdiT bunebiT maRalagresiul da araagresiul 9-9 cxovels. 

maT galiaSi cal-calke vaTavsebdiT. cdebis meore seriaSi cal-

calke Seiswavleboda agresiuli da araagresiuli mSieri virTag-

vebis qceva pirobiTrefleqsuri (fsiqonervuli) dayovnebuli re-

aqciiT [3]. 

dabnelebul wina ganyofilebaSi Casmul virTagvas unda gaexsna ka-

rebi, gadasuliyo meore ganyoflebaSi da misuliyo im sakveburTan, 
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saidanac sakvebs nawilobriv an srulad Rebulobda. eqsperimenti 

tardeboda dReSi orjer, pirvel or dRes eqsperimentatoris mona-

wileobiT. ukve mesame dRes araagresiuli virTagva 5 ± 2 wuTis 

ganmavlobaSi agnebda sakveburs. Semdgom dReebSi sakveburTan swo-

rad misvlis dro mcirdeboda, me-8 dRes – minimumamde 14 ± 3 wamamde 
da Semonaxuli iyo 6 ± 2 dRis ganmavlobaSi sakveburSi sakvebis 

ararsebobis pirobebSic (pirobiTi refleqsis Caqroba). agresiuli 

virTagvebi igive reaqciebs axorcielebdnen mniSvnelovnad swrafad. 

Tavdapirvelad 4 ± 1 wuTSi agnebdnen sakvebs, xolo me-6 dRisTvis 

dayovnebis dro mcirdebida 11 ± 2 wamamde. 

cdebis Semdeg seriaSi virTagvebs vaTavsebdiT sarkis win naTel 

wina ganyofilebaSi. agresiuli virTagva mivardeboda sarkes da 

eCxubeboda, kbilebs kreWda, klanWebs gamoyofda da banali yalyze 

udgeboda. 3-4 wT-is Semdeg virTagvas vabrunebdiT galiaSi, sadac 

igi iq myof virTagvebs esxmoda Tavs. amis gamo iZulebuli viyaviT 

isini izolirebulad, cal-calke mogveTavsebina. araagresiuli, Tvi-

nieri virTagvebi, piriqiT, sarkeSi TavianT gamosaxulebas akvir-

debodnen da garkveuli drois Semdeg zogjer eferebodnen. 

virTagvebis aRniSnul reaqciebs, romelsac `TviTSemecnebis feno-

meni~ vuwodeT, dReSi orjer, 4 sT-is intervaliT. vatarebdiT. xuTi 

dRis ganmavlobaSi Catarebuli `TviTSemecnebis~ cdebis Semdeg ga-

vimeoreT meore seriis cdebi. virTagvebi Tavsdebodnen bnel 

kameraSi da eqsperimenti srulad xorcieldeboda. araagresiuli vir-

Tagvebi statisikurad sarwmunod (umniSvnelo gadaxrebiT) sworad 

asrulebdnen gamomuSavebul qcevas Semdgomi SekavebiT. rac Seexeba 

zedmetad gaagresiulebul virTagvebs – Svidma saerTod ver gaxsna 

karebi, xolo orma didi wvalebis Semdeg moaxerxa meore kabinaSi 

gadasvla, isini arawesierad moZraobdnen da ver moaxerxes sakvebis 

miReba. 

am saintereso cdebis safuZvelze SesaZlebelia vifiqroT, rom moxda 

agresiis gamomwvevi meqanizmebis Zlieri agzneba, ramac gamoiwvia 

Tavis tvinis qerqis pirobiTrefleqsuri reaqciis Sekaveba, Sedegad 

agresiuli virTagvis qceva ar ganxorcielda. 

literatura 

1. aleqsiZe n. neiroqimiis safuZvlebi. Tsu-s gamomcemloba, Tbilisi, 1968, 

202-217. 

2. beqaia g. saqarTvelos mecnierebaTa akademiis macne, biologiis seria 

A, 2019, 45, 5-6, 459-461. 



 

 

 

 

106 

3. fruiZe m., kvaWaZe i., xaraZe n., xvitia n., beqaia g. saqarTvelos 

mecnierebaTa akademiis macne, biomedicinis seria, 2019, 45, 1-2, 27-31. 

4. De Felipe C., Heraro I.E. et al. Nature, 1998, 26, 392 (6677), 384-397. 
5. Emad Y., Yassaki E. et al. Clin. Rheumatol., 2006, 13, 4, 251-261. 
6. Karli P. Behavior, 1956, 10, 81-92. 

ИССЛЕДОВАНИЕ «ФЕНОМЕНА САМОУЗНАВАНИЯ» 
У АГРЕССИВНЫХ И НЕАГРЕССИВНЫХ КРЫС 

Манана Пруидзе1,  Ирине Квачадзе1,  Нино Харадзе1,  Нино Хвития1,   
Майя Джонсон1,  Нино Чикобава3,  Гурам Бекая2 
1 Тбилисский государственный медицинский университет;  2 Центр экспериментальной 
биомедицины им. Ив. Бериташвили, Тбилиси;  3 Грузино-Израильская совместная кли-
ника, Тбилиси 

РЕЗЮМЕ 

На взрослых крысах-самцах опыты были проведены в изготовленной нами экспери-
ментальной кабине, передняя стенка которой представлена зеркалом. Степень их агрес-
сивности предварительно определялась с целью выяснить узнают ли они себя в зеркале, 
какова их реакция осознания поведения. Эту реакцию крысы мы назвали «феноменом 
самоузнавания». 

Оказалось, что поведение по природе агрессивных крыс отличалось от поведения не-
агрессивных. В частности, они первые набрасываются на свое изображение в зеркале, 
дерутся, а неагрессивные лежат или ласкают свое изображение в зеркале. 

Кроме того, в экспериментах по изучению психонервного поведения в опытах свободного 
передвижения, поведение неагрессивных крыс практически не менялось, в то время как 
агрессивные крысы после нескольких опытов «феномена самоузнавания» – контакт с 
зеркалом – не выполняли хорошо изученное поведение. По-видимому, чрезмерное возбуж-
дение агрессивных механизмов этих крыс приводит к возбуждению участков коры голов-
ного мозга, которое тормозит выполнение условного психонервного поведения. 
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STUDY OF “SELF-RECOGNITION PHENOMENON” 
IN AGGRESSIVE AND NON-AGGRESSIVE RATS 

Manana Pruidze1,  Irine Kvachadze1,  Nino Kharadze1,  Nino Khvitia1,   
Maya Jonson1,  Nino Chikobava3,  Guram Bekaya2 
1 Tbilisi State Medical University;  2 Iv. Beritashvili Center for Experimental Biomedicine, 
Tbilisi; 3Georgian-Israeli Joint Clinic “Gidmedi”, Tbilisi 

SUMMARY 

The experiments were carried out on adult male rats in an experimental cabin made by us, the front 
wall of which was a mirror. The degree of aggressiveness of the animals has been previously 
determined in order to find out whether they recognize themselves in the mirror and to show their 
reaction to awareness of the behavior. This reaction of the rats was called “the phenomenon of 
self-recognition”. 

It turned out that the behavior of rats aggressive by nature was differed from that of non-
aggressive ones. In particular, the aggressive rats attack their image in the mirror, fight, while non-
aggressive ones lie in the cabin of caress their image in the mirror. 

In addition, in experiments carried out to study neuropsychic behavior in the experiments of free 
movement experiences, the behavior of non-aggressive rats practically was not changed, while the 
aggressive ones after several trials of “self-recognition phenomenon” – the contact with a mirror – 
did not perform the well-studied behavior. Apparently, an excessive excitation of the aggressive 
mechanisms of these rats leads to the excitation of some areas of cerebral cortex, which inhibits 
the execution of conditioned neuropsychic behavior. 
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kovid-19 pandemiis gavlena saqarTvelos 

janmrTelobis dacvis sistemaze 

qeTevan xazaraZe1,  nino jafariZe2,  aza reviSvili1 

1 saqarTvelos fizikuri aRzrdisa da sportis saxelmwifo sa-

swavlo universiteti;  2 Tbilisis saxelmwifo samedicino uni-

versiteti 

msoflioSi COVID-19-is farTod gavrcelebis pirvelive dReebidan, sa-

qarTvelos xelisuflebam daiwyo brZola ori mimarTulebiT – mo-

qalaqeebis janmrTelobisa da sicocxlis da ekonomikis gadasarCenad. 

qveynis uSiSroebisa da stabilurobis TvalsazrisiT aucilebelia rezer-

vebis arseboba da maTi marTvis sqemis damtkiceba, raTa saWiroebis Sem-

TxvevaSi moxdes maTi gamoyeneba pandemiebis periodSi. sagulisxmoa is 

faqtic, rom qveynis mTavrobis mier xalxis mxardaWeriT, samedicino sazo-

gadoebis didi ZalisxmeviT moxerxda situaciis dastabilizeba da kovid 

pandemiis marTva ar gamovida kontrolidan. 

sakvanZo sityvebi: kovid-19, jandacvis sistema, strategia 

2019 wlis 31 dekembridan axali koronavirusiT (SARS-CoV-2) gamo-
wveuli daavadeba (COVID-19) swrafad gavrcelda mTels msoflioSi 

mas Semdeg, rac CineTis saxalxo respublikaSi (SemdegSi – CineTi), 

hubeis provinciis qalaq vuhanSi virusis pirveli SemTxvevebi 

dafiqsirda. 2020 wlis martis dasawyisidan, axali koronavirusiT 

dazaralebuli qveynebis raodenoba gaizarda da 190-s gadaaWarba. 

janmo-m 2020 wlis 30 ianvars viTareba saerTaSoriso sazoga-

doebrivi janmrTelobis sagangebo mdgomareobad gamoacxada, xolo 

11 marts pandemiad Seafasa [6]. 

msoflioSi COVID-19-is farTod gavrcelebis pirvelive dReebidan, 

saqarTvelos xelisuflebam daiwyo brZola ori mimarTulebiT – 

moqalaqeebis janmrTelobisa da sicocxlis da ekonomikis gada-

sarCenad. amitom, yvela is nabiji, romelsac mTavroba dgams, gan-

pirobebulia upirvelesad adamianebis janmrTelobisa da sicocx-

lis dacvis mimarTulebiT saxelmwifos mier aRebuli valde-

bulebis Sesrulebisa da ekonomikis gadarCenis motivaciiT [6]. 
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mizani. Cveni kvlevis mizani iyo dRevandeli garemoebebis gaTvalis-

winebiT, dagvedgina ramdenad srulfasovania saqarTvelosTvis 

kovid 19-is srulad damarcxebis kuTxiT qveyanaSi arsebuli kovidis 

marTvis strategia. 

masalebi da meTodebi 

kvleva Catarda arsebuli samecniero literaturis analizis 

safuZvelze. aRniSnuli amocanis gadaWrisTvis Cven CavatareT 

dakvirveba. 

ganxilva 

pandemiis dasawyisSi, jer kidev 2020 wels, SeuZlebeli iyo 

prognozis gakeTeba pandemiis xangrZlivobasTan dakavSirebiT, ramac 

sakmaod didi gaurkvevloba gamoiwvia msoflios masStabiT. saqarT-

velos mTavrobis mier miRebul iqna gadawyvetileba biujetSi gar-

kveuli rezervebis Seqmnis Taobaze. imisTvis, rom ufro pesimisturi 

da mZime scenarebis ganviTarebis SemTxvevaSic ar warmoqmniliyo 

biujetis xarjebis da finansebis problema. sagangebo mdgomareobiT 

gaTvaliswinebuli RonisZiebebis aRsrulebis efeqtiani koordina-

ciis mizniT, Seiqmna sagangebo mdgomareobis marTvis operaciuli 

Stabi, romelSic monawileobda yvela Sesabamisi uwyebis warmomad-

geneli. operaciuli Stabis farglebSi, erovnuli usafrTxoebis 

sabWos aparats daevala sagangebo mdgomareobis centralur da 

regionul doneebze marTvis sqemis SemuSaveba. SemuSavebuli sqemis 

Sedegad, saqarTvelos 10 regionSi Camoyalibda adgilobriv doneze 

operirebadi Stabebi, romlebsac xelmZRvanelobdnen regionSi 

saxelmwifo rwmunebulebi (gubernatorebi) [6]. 

rogorc cnobilia, 2020 wels saqarTvelo umZimesi kovid realobis 

pirispir dadga da pandemiis dawyebidan weliwadsa da Svid TveSi 

saqarTvelos okupirebuli teritoriebidan devnilTa, Sromis, jan-

mrTelobisa da socialuri dacvis saministrom uprecedento ga-

dawyvetileba miiRo. ukiduresad gauaresebuli epidemiologiuri 

mdgomareobis da kolafsis zRvarze misuli hospitaluri seqtoris 

gamo, virusis samarTavad savele hospitlebis mobilizeba daiwyo [3]. 

2020 wlis dasawyisSi, saxelmwifo usafrTxoebis samsaxurma da 

Sesabamisma uwyebebebma erToblivad SeimuSaves pacientebis marTvis 

gegma, xolo enguris xidTan gaixsna savele hospitali, sadac eqi-

mebi ganTavsdnen. okupirebuli teritoriidan gadmosul TiToeul 

pacients umowmdeboda cxeleba da Civilebis Sesabamisad xdeboda 

maTi gadayvana sxvadasxva samedicino dawesebulebebSi. inficire-
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buli pacientebis mkurnalobis mizniT, aRiWurva da muSaoba daiwyo 

ruxis saavadmyofom, romelic aSenda grZelvadiani miznebisTvis, 

rac, maT Soris, okupirebul teritoriaze mcxovrebi mosaxleobis 

samedicino momsaxurebaze wvdomis gamartivebas emsaxureba [6]. 

qveyanaSi gadmoRebul iqna aSS-s magaliTi, kerZod: aSS-s armiis in-

JinerTa korpusma aaSena ramdenime mniSvnelovani jandacvis obieqti, 

aqtiurma komponentma uzrunvelyo ramdenime savele hospitali da 

(ZiriTadad, samoqalaqo) aqve aRiniSna, rom es wvlili mainc sakmaod 

SezRudulia da aqtiuri komponentisgan gansxvavebiT, sarezervo 

komponenti erTdroulad uzrunvelyofs kritikul SesaZleblobebs 

rogorc samSoblos krizisze reagirebisTvis, aseve sazRvargareTis 

samxedro misiebisTvis [7]. 

hospitalur seqtorSi mobilizebuli kovid sawolebis gantvirTvisa 

da pandemiiT gamowveul riskebze swrafad reagirebis mizniT, umok-

les vadaSi saqarTveloSi pirvelad Seiqmna diRmis savele hospi-

tali, romelic gaTvlili iyo 4 000 sawolze. sul saqarTveloSi 

Seiqmna 2 savele hospitali. diRmis Semdeg, savele hospitali 

samgorSi teqnikuri gadamzadebis centrSi moewyo. 2021 wlis 28 

agvistos daixura diRmis savele hospitali da am periodis Semdeg 

aRar Seiqmna savele hospitlebis gaxsnis saWiroeba [1]. 

savele hospitlebis daniSnuleba imaSi mdgomareobs, rom isini 

erTgvari sarezervo fondia. Tu klinikaSi mobilizebuli sawolebi 

sakmarisia stacionaruli daxmarebis saWiroebis mqone pacientebis 

misaRebad, maSin, bunebrivia, savele hospitlebi ganitvirTeba. al-

ternativas warmoadgenda kovid sastumroebis didi qseli 4500 

sawolze mTeli qveynis masStabiT [4]. 

qveynis uSiSroebisa da stabilurobis TvalsazrisiT aucilebelia 

rezervebis arseboba da maTi marTvis sqemis damtkiceba, raTa 

saWiroebis SemTxvevaSi moxdes maTi gamoyeneba pandemiebis periodSi. 

pandemiis periodSi mraval saxelmwifos mouwia sazogadoebrivi 

cxovrebis krizisul marTvaze gadayvana da prioritetebis gan-

sazRvra [2]. 

pandemiasTan brZolis dros, epidemiis sworad marTvis procesSi, 

mniSvnelovania rogorc individualuri pasuxismgebloba, ise cen-

traluri da adgilobrivi xelisuflebis roli [2]. 

aqve unda aRiniSnos, rom bolo ori wlis kovidis marTvis ga-

TvaliswinebiT, baton zurab azaraSvilis ganmartebiT, 2023 wlis 

biujetSi mniSvnelovnad mcirdeba kovidis marTvisTvis saWiro fi-
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nansuri rezervebi, rac gamowveulia imiT, rom ukve kargad aris 

mowesrigebuli rogorc pacientebis hospitalizaciis, aseve sxvada-
sxva xarjebis marTvis nawili. aseve mniSvnelovnad aris Semcire-

buli inficirebebi. Tu 2022 wels kovidis marTvaze naxevar mi-

liardze meti iyo gamoyofili, 2023 wels es Tanxa mniSvnelovnad 

mcirdeba da 100 milioni laris farglebSia gamoyofili [4]. 

sagulisxmoa is faqtic, rom qveynis mTavrobis mier xalxis mxar-

daWeriT, samedicino sazogadoebis didi ZalisxmeviT moxerxda si-

tuaciis dastabilizeba da kovid pandemiis marTva ar gamovida 

kontrolidan. pandemiis efeqturi marTva gulisxmobda saxelmwifo 

samTavrobo organoebs Soris rolebis ganawilebas Sesabamisi 

funqciebisa da uflebamosilebebis farglebSi. 

daskvna 

Seqmnili situaciidan gamomdinare, rodesac pandemia ukve aRar aris 

agresiuli, saqarTvelos mier miRebuli gadawyvetileba kovidis 

statistikis argamoqveynebis Taobaze aseve mianiSnebs imaze, rom 

qveyanam warmatebiT SeZlo misi damarcxeba. qveyanas gaaCnia kovidis 

marTvis strategia, romelic warmatebiT gaumklavda kovid-19-is 

dros arsebul gamowvevebs, gansakuTrebiT aRsaniSnavia kovid-sa-

stumroebis roli, rogorc erTgvari gate-keeping, rac amcirebda 

samedicino qselze isedac arsebul zewolas da gantvirTa saavad-

myofo qseli. ra Tqma unda, aRniSnuli gamocdileba samomavlod 

daexmareba saxelmwifos im SemTxvevaSi, Tu dadga sxva infeqciebiT 

gamowveuli saWiroebebi procesebis maRal doneze marTvisTvis. 
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ВЛИЯНИЕ ПАНДЕМИИ COVID-19 
НА СИСТЕМУ ЗДРАВООХРАНЕНИЯ ГРУЗИИ 

Кетеван Хазарадзе1,  Нино Джапаридзе2,  Аза Ревишвили1 
1 Грузинский государственный университет физического воспитания и спорта, 
Тбилиси;  2 Тбилисский государственный медицинский университет, Грузия 

РЕЗЮМЕ 

С первых же дней широкого распространения Covid-19 во всем мире, правительство Грузии 
начало борьбу против этой пандемии в двух направлениях – за сохранение здоровья и 
жизни граждан и экономики Грузии. Для безопасности страны и сохранение стабильности 
необходимо существование резервов и утверждение схемы их управления. Для того, чтобы 
при необходимости можно было их использовать в условиях пандемии. Следует отметить, 
что правительство страны при поддержке населенияи огромными усилиями медицинского 
общества смогло стабилизировать ситуацию и управление пандемией Covid-19 не вышло 
из-под контроля. 

THE IMPACT OF COVID-19 PANDEMIC 
ON THE HEALTH CARE SYSTEM OF GEORGIA 

Ketevan Khazaradze1,  Nino Japaridze2,  Aza Revishvili1 
1 Georgian State Educational University of Physical Training and Sports, Tbilisi, Georgia; 
2 Tbilisi State Medical University, Georgia 

SUMMARY 

From the very first days of the widespread spread of COVID-19 in the world, the Georgian 
authorities began to fight in two directions – to save the health and lives of citizens and the 
economy. From the point of view of the country's security and stability, it is necessary to have 
reserves and approve their management scheme, so that if necessary they can be used during 
pandemics. The fact that the government of the country with the support of the people and the 
great efforts of the medical community managed to stabilize the situation and the management of 
Covid-19 pandemic did not get out of control is significant. 
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bukaluri mikrobirTvebis maCveneblebis donis 

prognozuli mniSvneloba bavSvTa leikemiis dros 

sofo jaSiaSvili 

Tbilisis saxelmwifo samedicino universiteti, saqarTvelo 

bolo wlebSi bavSvTa leikemiis mkurnalobaSi didi miRwevebi aRiniSneba, 

magram dadebiTi Sedegebis garda, xSirad viTardeba gviani garTulebebi.  
SesaZlo garTulebebis prognozisTvis mecnierebi intensiurad muSaoben 

specifikuri biomarkerebis aRmoCenaze. didi yuradReba eTmoba genetikur 

arastabilurobas. Cveni Sromis mizania bukaluri mikrobirTvebis donis 

prognozuli faseulobis dadgena bavSvTa mwvave leikemiis dros. mwvave 

limfoblasturi leikemiiT daavadebul 35 pacientSi Seswavlili iyo 

genetikuri arastabilurobis erT-erTi maCveneblis – bukaluri ujredebis 

donis dinamika. dadginda, rom 1-2 wlis Semdeg remisiaSi myof pacientebSi 

mkurnalobis dawyebidan 33-e dRes bukaluri ujredebis mikrobirTvebis 

done sarwmunobis maRali xarisxiT praqtikulad orjer ufro dabali iyo, 

vidre recidivirebulTa kohortaSi. 

sakvanZo sityvebi: bavSvTa leikemia, mikrobirTvebi 

bolo aTwleulebSi bavSvTa mwvave leikemiis mkurnalobaSi didi 

miRwevebi aRiniSneba. xangrZlivi remisiebis matebis gazrdis garda, 

miRweulia sruli gankurnebac [9]. Tumca, sicocxlis gagrZelebis 

dros ufro xSirad viTardeba avTvisebiani procesis gviani garTu-

lebebi. saerTod, garTulebebis mizezi SeiZleba iyos rogorc mkur-

nalobis genotoqsikuroba [5, 8], aseve pacientebis individualuri 

mgrZnobeloba qimiopreparatebis mimarT [6]. SesaZlo garTulebebis 

prognozisTvis mecnierebi intensiurad muSaoben specifikuri bio-

markerebis aRmoCenaze. bolo SromebSi didi yuradReba eTmoba gene-

tikur arastabilurobas [4, 2]. arastabilurobaze miuTiTebs qromo-

somuli cvlilebebi, mikrobirTvebis done, dna-kometebis raodenoba 

da a.S. [7]. 

Cvens pilotur SromaSi [1] naCvenebi iyo bukaluri mikrobirTvebis 

raodenobis nawilobrivi mniSvneloba bavSvTa leikemiuri procesis 
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ganviTarebaSi. Cven gavagrZeleT gamokvlevebi da Sedegebi 2-3 wlis 

Semdeg davafiqsireT. 

am Sromis mizania bukaluri mikrobirTvebis donis prognozuli fa-

seulobis dadgena bavSvTa mwvave leikemiis dros. 

masala da meTodebi 

gamokvlevebi Catarda mwvave leikemiiT daavadebul 35 bavSvze, rom-

lebic Semovidnen m. iaSvilis bavSvTa onko-hematologiur departa-

mentSi. Seswavlili iyo bukaluri mikrobirTvebi. mikrobirTvi – es 

aris nawilaki, romelic warmoiqmneba qromosomuli fragmentebidan 

an warmoadgens mTlian qromosomas, romelic anafazaSi rCeba 

mitozis araswori gayofis dros. mikrobirTvebi Seiswavleba orga-

nizmis sxvadasxva qsovilebSi. 

Cveni gamokvlevebisTvis gamoiyeneboda piris Rrus lorwovanis ana-

fxeki. mikrobirTvebs viklevdiT bukalur ujredebSi. sasagne minaze 

datanilia nafxeki. karnuas fiqsatoriT fiqsirdeboda, iRebeboda 

azur-eoziniT da lixtgriunis xsnariT. sinaTlis mikroskopis qveS 

analizdeboda 1000-ujredi, romlebSic iTvleboda mikrobirvebis 

raodenoba. 

statistikuri sarwmunobis SefasebisTvis viyenebdiT dispersul ana-

lizs (ANOVA), xolo gamoTvlebisa da monacemTa vizualiza-

ciisTvis gamoyenebuli iyo statistikuri programuli paketi SPSS-12. 

Sedegebi da maTi ganxilva 

kvleva tardeboda mwvave leikemiiT daavadebul 35 bavSvze. buka-

luri mikrobirTvebi remisiaSi myof da recidivirebul bavSvTa 

kohortebSi analizdeboda mkurnalobis dawyebidan 1, 15-e da 33-e 

dRes, mkurnalobis dawyebamde 10 bavSvTan mikrobirTvebis done 

Seadgenda 0-5-s, xolo 25 bavSvTan – 6-32-s 1000 ujredze. normaSi 

mikrobirTvebis done Seadgens 1-5 mikrobirTvs 1000 ujredze [3]. 

me-15-e dRes 6 bavSvTan mikrobirTvebis done normis farglebSi iyo: 

0-5, xolo 29 bavSvTan – 6-56, mikrobirTvebis es raodenoba gvxvde-

boda pacientebSi, romelTa mikrobirTvebis sawyisi done 5-s 

aWarbebda. 

33-e dRes ki 10 bavSvTan aRiniSneboda norma – 0-5 mikrobirTvi, 

xolo 25 bavSvTan – 6-32. ZiriTadad, am bavSvebTan me-15-e dResac 

aRiniSneboda mikrobirTvebis maRali done. miuxedavadimisa, rom 1 
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Tvis Semdeg 31 bavSvs hqonda klinikur-hematologiuri remisia, 23-s 

ukve pirvel wels ganuviTarda sxvadasxva tipis garTulebebi: 

kardiologiuri, endokrinologiuri, nevrologiuri, anemia, 

leikopenia, neitropeniuli cxeleba, lizisis sindromi, metyvelebis 

moSla, sagitaluri venis Trombozi, dermatitebi, Rebineba, 

toqsikuri hepatiti, ukana reversuli encefalopaTia, filtvis 

parenqimaSi kvanZovani tipis infiltratebi, anoreqsia, stomatiti, 

gulyra, ezofagiti, eleqtrolitebis disbalansi, kuW-nawlavis 

traqtis mukoziti. am bavSvebTan mikrobirTvebis sawyisi done 

ZiriTadad 4-32-s Seadgenda. 2-3 wlis Semdeg isev gamovikvlieT 

mikrobirTvebis raodenoba da gavaanalizeT maTi klinikuri 

mdgomareoba. analizma gviCvena, rom recidivi hqonda 6 pacients, 

xolo 3 pacienti gardaicvala. analizma aseve gviCvena, rom 

mkurnalobis pirvel da me-15-e dRes bukaluri ujredebis 

mikrobirTvebis doneebis mixedviT remisiaSi myof da 

recidivirebul pacientTa kohortebi ar gansxvavdebodnen. sul sxva 

situacia gamovlinda, roca SevadareT 33-e dRis monacemebi da 

klinikuri mdgomareoba. 

aRmoCnda, rom remisiaSi myof pacientebSi mkurnalobis dawyebidan 

33-e dRes bukaluri ujredebis mikrobirTvebis done sarwmunobis ma-

Rali xarisxiT, praqtikulad orjer ufro dabali iyo, vidre reci-

divirebulTa kohortaSi. es TvalsaCinod Cans moyvanil grafikebze. 

 
sur. 1. bukaluri ujredebis mikrobirTvebis donis saSualo mniSvneloba, 

standartuli cdomileba da damajereblobis 95% intervali mkurnalobis 

dawyebidan pirvel dRes remisiaSi myof (S) da recidivirebul (R) pa-

cientebSi 
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sur. 2. bukaluri ujredebis mikrobirTvebis donis saSualo mniSvneloba, 

standartuli cdomileba da damajereblobis 95% intervali mkurnalobis 

dawyebidan me-15 dRes remisiaSi myof (S) da recidivirebul (R) pacientebSi 

 
sur. 3. bukaluri ujredebis mikrobirTvebis donis saSualo mniSvneloba, 

standartuli cdomileba da damajereblobis 95% intervali mkurnalobis 

dawyebidan 33-e dRes remisiaSi myof (S) da recidivirebul (R) pacientebSi 
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daskvna 

zemoaRniSnul faqtiur masalaze dayrdnobiT SeiZleba davaskvnaT, 

rom daavadebis prognozirebisTvis ufro mniSvnelovania mikrobirT-

vebis raodenobis donis dinamikis 33-e dRis monacemebi. es SeiZleba 

iyos perspeqtiuli markeri, Tumca am maxasiaTeblis klinikuri miz-

nebiT gamoyeneba prognostuli kriteriumis rangSi, misi specifi-

kuroba-mgrZnobelobis detalur analizs moiTxovs. 
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ПРОГНОСТИЧЕСКОЕ ЗНАЧЕНИЕ ПОКАЗАТЕЛЕЙ 
УРОВНЯ БУККАЛЬНЫХ МИКРОЯДЕР ПРИ ДЕТСКОМ ЛЕЙКОЗЕ 

Софо Джашиашвили 

Тбилисский государственный медицинский университет, Грузия 

РЕЗЮМЕ 

В последние десятилетия достигнуты большие достиженияв лечении детских лейкозов. 
Однако, кроме положительных результатов, часто отмечаются поздние осложнения. Ученые 
интенсивно работают над выявлением специфических биомаркеров для прогнозирования 
течения лейкоза. Большое внимание уделяется генетической нестабильности. Целью данной 
работы явилось определение прогностического значения уровня микроядер при детском 
лейкозе. У 35 детей с острым лейкозом в динамике было изучено количество буккальных 
микроядер, являющихся одним из показателей генетической нестабильности. Установлено, 
что через 1-2 года после начала лечения у пациентов, находящихся в ремиссии, показатели 
уровня микроядер на 33-й день лечения с большой достоверностью, почти вдвое, были 
ниже, чем у когорты пациентов с рецидивами. 
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PROGNOSTIC VALUE OF INDICATORS OF THE LEVEL OF 
BUCCAL MICRONUCLEI IN CHILDHOOD LEUKEMIA 

Sopho Jashiashvili 

Tbilisi State Medical University, Georgia 

SUMMARY 

In recent decades, great achievements have been made in the treatment of childhood leukemia. 
However, in addition to positive results, late complications are often noted. Scientists are 
intensively working to identify specific biomarkers to predict the course of leukemia. 

Great attention is paid to genetic instability. The purpose of this work was to determine the 
prognostic value of the level of micronuclei in childhood leukemia. In 35 children with acute 
leukemia the number of buccal micronuclei, which is one of the indicators of genetic instability, 
was studied in the dynamics. It was found that 1-2 years after the start of treatment in patients in 
remission, on the 33rd day of treatment the levels of micronuclei were with high reliability, almost 
twice, as low as in the cohort of patients with relapses. 
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