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1. S e s a v a l i 

 

       Temis aqtualoba.  neirobiologiasa da medicinaSi amJamad 

didi yuradReba eqceva citomedinebs - biologiur peptidebs, 

romlebic inarCuneben ujreduli populaciis struqturul da 

funqcionalur homeostazs ( Морозов, Хавинсон  1983.,Хавинсон 1996 ). 

     eqsperimentuli monacemebis safuZvelze, romlebic 

miRebulia qsovilis kulturis Seswavlisas (Хавинсон 2001., 

Хавинсон, Малинин и др. 2002., Хавинсон, Чалисова и др. 1999., Хавинсон, 

Окулов и др. 1998., Чалисова, Григорьев и др. 1999) gamoTqmuli iyo 

mosazreba, rom rogorc kompleqsur, aseve sinTezur peptidebs 

aqvT unari gaaZlieron qsovilis eqsplantantis ganviTareba, 

romelic Seesabameba mocemul peptids.  

     gamokvlevebma aCvena, rom organospecifiur qsovilis 

kulturaSi peptidebis moqmedeba  aris damokidebuli qsovilis 

tipze. kompleqsuri da sinTezuri peptidebis regulatoruli 

zemoqmedeba struqturul da funqcionalur homeostazze 

sxvadasxva  ujredebis kulturaSi, romelic miRebuli iyo 

axalgazrda, saSualo da xanSiSesuli cxovelebidan gamovlinda 

imaSi, rom isini astabileben qsovilebis morfologiur Senaxvas 

da amave dros aZliereben ujredSiga regeneracias. naCvenebia 

agreTve, rom Timusidan miRebuli peptidebi axdenen 
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neirotrofikuli faqtorebis modulirebas (nervebis zrda). 

peptidebis zemoqmedeba damazianebel faqtorebze (citostatika, 

eTanoli) xasiaTdeba gamokveTili proteqtoruli efeqtiT. 

peptidebis reparaciuli Tvisebebi gansakuTrebiT kargad Cans 

organospecifiur kulturebSi, romlebic miRebulia xanSi 

Sesuli cxovelebidan, rac miuTiTebs maT geroproteqtorul 

Tvisebebze (Быков Н.М. 2003). 

     literaturaSi cnobili ar aris Tu rogor moqmedeben 

sinTezuri  bioregulatorebi  genetikuri masalis _ qromatinisa 

da dnm-is   Termodinamikur stabilurobaze in situ da in vitro. 

aRniSnuli sakiTxebis Seswavlas gaaCnia rogorc Teoriuli ise 

praqtikuli mniSvneloba. 

    samuSaos mizani. Sromis mizans warmoadgenda, bioregulatori 

peptidebis (prostomaqsisa da vilonis) zemoqmedebis Seswavla 

euqromatinisa da heteroqromatinis Termodinamikur 

stabilurobaze klinikurad janmrTeli moxuci donorebis 

periferiuli sisxlis limfocitebis ujredul kulturebSi  da 

Timusis dnm-is dnobis Termodinamikul parametrebze 

fiziologiur pirobebSi diferencialuri skanirebadi 

kalorimetriT. Bbioregulatori peptidebis zemoqmedebis 

Sesaswavlad genetikur masalaze in situ da in vitro aucilebeli iyo 

Segveswavla Semdegi sakiTxebi:  
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    1. ujredebis kultivireba standartuli meTodiT (Moorhead et 

al. 1960).  

        2. diferencialuri skanirebadi mikrokalorimetriis meTodiT  

peptidebis zemoqmedebis Seswavla metabolur da denaturaciis  

siTboze, membranebis, citoplazmaturi cilebisa birTvuli 

matriqsebis struqturul organizaciaze - in situ. 

    3. amave meTodiT  peptidebis   zemoqmedebis Seswavla 

heteroqromatinis denaturaciis parametrebze - in situ.  

    4. sinTezuri polimeris poly[d(A-T)d(A-T)]-s, polimer-peptid 

kompleqsisa da Timusis dnm-is Termodinamikuri parametrebis 

gansazRvra d.s.m. meTodiT ganzavebul xsnarebSi. 

naSromis mecnieruli siaxle da Teoriul-praqtikuli 

mniSvneloba.  

Sewavlili iqna poly[d(A-T)d(A-T)] sinTezur polimerze, xbos 

Timusis dnm-sa da 70-80 wlis klinikurad janmrTeli individebis 

periferiuli sisxlis limfocitebis ujredul kulturebze 

sinTezuri peptidebis vilonisa da prostomaqsis gavlena 

diferencialuri skanirebadi mikrokalorimetriis meTodis 

gamoyenebiT. am meTodis saSualebiT pirvelad iqna aRwerili 

peptidebis gavlena sinTezuri polimerisa da Timusis dnm-is  

Termostabilobaze. pirvelad iqna agreTve aRwerili maTi 

moqmedeba qromatinis struqturul cvalebadobaze in situ. 
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naCvenebia, rom xandazmul adamianebSi peptidebis mcire 

koncentraciebi iwveven  heteroqromatinuli fraqciis gadasvlas 

aqtiur qromatinSi. gamoTqmuli iqna mosazreba, rom es gadasvla 

dakavSirebulia qromosomebis heteroqromatinuli raionebis 

gaSlasTan (dekondensaciasTan), rac ganapirobebs qromatinis 

gaaqtiurebis SesaZleblobas. miRebul monacemebze  dayrdnobiT 

dasaSvebia qromatinis modifikaciisa da reparaciuli sistemebis 

gaaqturebis dadgenis SesaZlebloba da am procesebis marTvis 

garkveuli perspeqtivebi. aRniSnuls gaaCnia rogorc Teoriuli, 

ise praqtikuli mniSvneloba. 

aprobacia. naSromis Sedegebi moxsenebuli da ganxiluli iqna: 

2006 wlis 6 ivniss e.andronikaSvilis fizikis institutSi 

biologiuri sistemebis fizikis ganyofilebis seminarze  

2006 wlis 2 oqtombers iv. javaxiSvilis sax. Tbilisis 

saxelmwifo universitetis sadisertacio sabWos sxdomaze 

genetikis ganxriT (B. 03. 15. №7) 

disertaciis struqtura. sadisertacio naSromi moicavs 

Sesavals, literaturul mimoxilvas, masalisa da meTodebis 

aRweras, Sedegebsa da maT ganxilvas, daskvnebs da citirebuli 

literaturis sias. naSromi warmodgenilia 92 nabeWd gverdze, 

ilustrirebulia 1 cxriliTa da 12 suraTiT. 
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publikacia. disertaciis masalebi gamoqveynebulia 3 

samecniero statiisa da erTi Tezisis saxiT. 
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2.  literaturuli   mimoxilva 

 

2.1. bioregulatori peptidebis zogadi mimoxilva 

  

biomaregulirebeli Terapia,  romlis safuZvels warmoadgens 

peptiduri bioregulatorebis kompleqsuri gamoyeneba, 

Tanamedrove medicinis intensiurad ganviTarebadi axali 

mimarTulebaa. 

peptiduri bioregulacia warmoadgens mecnierul 

mimarTulebas, romelic mimarTulia homeostazis mamoZravebeli 

molekuluri da ujreduli meqanizmebis kvlevebisaken. peptiduri 

bioregulatoruli Terapia SeiZleba ganvixiloT, rogorc 

homeostatiuri mimarTuleba medicinaSi. 

regulatori peptidebi axali Taobis, maRalTerapiuli 

aqtivobis mqone samkurnalo preparatebia. peptidTa kompleqsebi 

gamoyofilia praqtikulad yvela ujredidan, qsovilidan da 

organizmis biologiuri siTxeebidan. ukanasknel xanebSi 

SumuSavebul iqna peptiduri bioregulatorebis qimiuri sinTezis 

teqnologia, romelic ganapirobebs maRalmolekuluri cilebis 

da sxva molekulebis srul degradacias, ris Sedegad 

SenarCunebulia mxolod dabalmolekuluri peptidebi, romelTa 

masa ar aRemateba 10kd-s. sinTezirebulia Timusis, Tavis tvinis 
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qerqis, epifizis, rqovanas, sisxlZarRvebis, gulis, bronqebis, 

prostatis da RviZlis peptidebi saerTo saxelwodebiT 

”citogenebi.” 

endogenuri peptidebis safuZvelze samkurnalo preparatebis 

Seqmnam  SesaZlebeli gaxada SemuSavebuliyo asakobrivi 

paTologiebisadmi organizmis genetikuri winaswarganwyobis 

koreqciis axali saSualebebi.  

rogorc klinikuri, ise bioqimiuri gamokvlevebi miuTiTeben, 

rom organizmis funqciaTa yvelaze farTo speqtri regulirdeba 

swored oligopeptidebiTa da peptidebiT, romelTac xSirad 

peptidur hormonebs uwodeben. maT konformaciis farTo 

diapazoni gaaCniaT. organizmSi cnobilia neiroendokrinuli 

ujredebis _APUD difuzuri sistemebi, romelTa  specifiuri 

funqciaa regulatoruli peptidebis farTo speqtris 

producireba. cocxal ujredSi aRniSnuli nivTierebebis 

koncentraciebi Zalian mcirea (Шатаева и др.2003)..  

pirveli peptiduri bioregulatorebis _ citomedinebis 

miRebidan 30 weli gavida. citomedinebis saSualebiT Seqmnilia 

preparatebis axali klasi, romlebic Seicaven  polipeptiduri 

fraqciis kompleqs. aseTi preparatebis rigSi aris iseTi 

kompleqsuri peptidebi, romlebic gamoyofilia mxvilfexa 

pirutyvis qsovilebidan: Timalini  miRebulia mkerdukana 
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jirkvlidan, korteqsini da epitaloni _ Tavis tvinis qerqidan 

da epifizidan, prostatileni gamoyofilia prostatis 

jirkvlidan, kardialini _ gulidan, retimilamini - Tvalis 

baduridan. sinTezirebulia mokle peptidebi: viloni, Timogeni, 

kortageni, epitaloni, prostamaqsi ( Кузник, Морозов и др. 1998., 

Морозов, Хавинсон и др. 2000).  maTi gamoyeneba daiwyes medicinis 

praqtikulad yvela sferoSi. gansakuTrebuli interesiT ki 

sargebloben gerontologiasa da geriatriaSi. samedicino 

praqtikaSi warmatebiT gamoiyeneba rogorc sxvadasxva organodan 

gamoyofili, ise sinTezurad miRebuli peptiduri regulatorebi. 

cnobilia, rom isini aneleben organizmis biologiuri saaTis 

svlas. maTi moqmedeba mimarTulia simsivneebis da asakTan 

dakavSirebuli paTologiebis profilaqtikisaken. regulatori 

peptidebis samkurnalo Tvisebebis gamokvlevebma gamoavlina, rom 

maTTvis damaxasiaTebelia regulaciis gansakuTrebuli tipi _ 

qsovilspecifiuri modulacia (Шатаева и др.2003). citomedinebis 

biologiuri testireba saSualebas iZleva gavarkvioT 

citomedinis specifiuri aqtivoba. SerCeul unda iqnes qsovilis 

iseTi kultura romelic Seesabameba mocemul peptids. es Tavis 

mxriv xels Seuwyobs ama Tu im peptidis mizandasaxul 

gamoyenebas klinikaSi (Быков Н.М. 2003). 



 11

ujredebis mier endogenuri peptidebis gamoyeneba SeiZleba 

ganxilul iqnes ujreduli populaciebis TviTregulaciis, 

ujreduli homeostazis erT-erT saSualebad (Хавинсон и Морозов 

2001). 

bioregulatori peptidebi ganapirobeben organizmis ZiriTadi 

funqciebis normalizebas, imunitetis, homeostazis da 

metabobolizmis gaumjobesebas, rac dadebiTad aisaxeba 

organizmis janmrTelobaze. peptiduri regulaciis darRveva da 

Sesabamisad ujreduli homeostazis regulaciis darRveva 

ganapirobebs paTologiuri procesebis ganviTarebas, egzogenuri 

da endogenuri damazianebeli faqtorebisadmi ujredebis 

mdgradobis daqveiTebas.  

Tanemedrove medicina gansakuTrebul yuradRebas amaxvilebs 

homeostazis fenomenis Seswavlaze cocxali sistemis yvela 

struqturul doneze (Шатаева и др.2003). 

mravalierarqiuli  principis miuxedavad homeostazis 

regulaciis yvela meqanizmi principulad erTi da igive mizans 

emsaxureba _ koordinirebas uwevs ujredSi cilis biosinTezs 

genTa eqspresiaze zemoqmedebis gziT. homeostazis peptiduri 

regulaciis unikaluri Taviseburebaa polipeptidebis procesingi 

_ peptidazebis aqtivaciis gziT saWiro drosa da adgilas saWiro 

raodenobiT peptiduri mokle fragmentebis warmoqmna, romelTac 
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gacilebiT maRali biologiuri aqtivoba gaaCniaT, vidre sawyis 

naerTs. 

cnobilia, rom organizmis sxvadasxva ujredisa da qsovilis 

Semadgeneli peptiduri bioregulatorebi warmoiqmnebian cilebis 

organuli proteolizis gziT  da gaaCniaT biologiuri 

zemoqmedebis farTo speqtri. isini koordinirebas uweven 

organizmis ganviTarebis process da mravalujrediani sistemebis 

funqcionirebas (Хавинсон и Морозов 2001, 2002). 

daberebas Tan axlavs organizmis maregulirebeli peptidebis 

sinTezis,  sekreciis da maTi samizne-ujredebis mgrZnobelobis 

daqveiTeba, ris safuZvelsac peptidebTan dakavSirebuli 

endokrinuli, parakrinuli da autokrinuli meqanizmebis darRveva 

warmoadgens. sinTezuri bioregulatoruli peptidebi efeqturi 

geroproteqtorebia, isini zrdian sicocxlis xangrZlivobas, 

aneleben kancerogenezisa da avTvisebiani sixSireebis warmoqmnas, 

amcireben daberebis procesis temps da asakTan dakavSirebuli 

paTologiebis ganviTarebis risks. swored aman ganapiroba 

geriatriaSi peptiduri regulatorebis warmatebuli gamoyeneba 

(Хавинсон, Морозов, 2001., 2002.,  Корушко,  Хавинсон и др., 2002).  

Tanamedrove codnis safuZvelze naTeli xdeba, rom adamians 

da umaRlesi ganviTarebis cxovelebs gaaCnia  erTnairi meqanizmi, 

rogorc zrdis da ujredebis ganviTarebis, aseve  nervuli, 
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endokrinuli da imunuri sistemis Camoyalibebis. mravalujredian 

organizmSi regulatoruli struqtura gamoirCeva sakmaod 

maRali sirTuliT. informaciis gadacemisas Suamavlebis an 

mediatorebis saSualebiT, romelic xorcieldeba ujreduli 

receptorebis saSualebiT yalibdeba ara receptoruli 

meqanizmebi. unda aRiniSnos, rom fiziologiuri procesebis 

saimedoba garantirebulia regulaciis dublirebuli meqanizmis 

saSualebiT, romlebic SeZlebisdagvarad cvlian erTmaneTs. es 

sxvadasxva regulaciis meqanizmebi: nervuli, humoraluri, 

citokinuri - mravalujredovan organizmSi mimarTulia imisken, 

rom moaxdinon biosinTezis procesis koordinacia, nivTierebaTa 

cvlis, genetikuri informaciis aRdgena (Саркисов 1970., Kerr 1975). 

biologiuri regulacia aerTianebs sxvadasxva meqanizms, romelic 

pasuxs agebs ujredebis urTierTqmedebebze (Ашмарин И. П., Обухова 

М. Ф. 1986 ). 
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2.2 bioregulatori peptidebis biologiuri roli 

 

asakis matebasTan erTad adgili aqvs cvlilebebis 

dagrovebas genetikur procesebSi. kerZod, mimdinareobs 

heteroqromatinizaciis procesi - qromosomebis eu- da 

heteroqromatinuli ubnebis kondensacia, romelsac Tan axlavs 

genebis inaqtivacia (Lezhava T. 1999., Lezhava T. 2001), funqcionaluri 

darRvevebis ganviTareba da sxvadasxva asakobrivi daavadebani 

(Khavinson VKh. 2002., Korkushko OV., et. al. 2002) ). Sromebma aCvena, rom 

genetikuri informaciis transkribcia saWiroebs ara mxolod 

aqtiuri genebis, aramed aqtiuri qromosomebis arsebobas (Gilbert S. 

1994). Bbioregulatori peptidebis klasSi Sedis farmacevtuli 

preperati - sinTezuri tetrapeptidi epitaloni, romelmac aCvena 

siberis sawinaaRmdego mkveTrad gamoxatuli efeqti mwerebsa da 

cxovelebSi (KKhavinson VKh., et. al. 2000., KKhavinson VKh.,et. al.2001),  ar 

axasiaTebs mutagenuri moqmedeba (Rozenfeld SV., et. al. 2002), 

gamoavlina mkveTri antioqsidanturi aqtivoba, astimulirebs 

sinTezur da reparaciul procesebs, zrdis organizmis Tavdacvas 

stresebisadmi, axangrZlivebs sasicocxlo cikls da 

reproduqciul periods (Bloom S., Goodpasture C. 1976.,  Lezhava T. 1991) 
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peptiduri bioregulatorebi organizmSi zrdian 

regulatoruli mesenjerebis sekrecias da aregulireben cilis 

sinTezis process (Хавинсон и Морозов 2001.,2002). 

cnobilia, rom peptiduri regulatorebi  uSualod 

monawileoben genTa eqspresiis da cilaTa biosinTezis 

qsovilspecifiur regulaciaSi. (Морозов и Хавинсон 1985).  

peptiduri regulaciis Sedegad ujredebSi iklebs iseTi 

paTologiuri  cvlilebebis done, rogorebicaa dnm-is dazianeba, 

mutacia, avTvisebiani transformacia da sxva. izrdeba 

reparaciuli procesebis aqtivoba, rac mimarTulia ujreduli 

homeostazis SenarCunebisaken (Хавинсон, Морозов, 2001).  

bioregulatori peptidebis moqmedebis Seswavlam daadgina, 

rom isini axorcieleben ganTa eqspresiis da cilaTa biosinTezis 

Sidaujredul regulacias, homeostazis darRvevis SemTxvevaSi ki 

aaqtiureben ujredis antioqsidantur sistemebs da 

makromolekulebis reparacias (Морозов, Хавинсон 1985.,  Морозов  и др. 

2000). 

naCvenebia peptiduri regulatorebis antisimsivnuri aqtivoba 

neiroendokrinuli da imunuri sistemebis modulirebis gziT. 

eqsperimentebSi bioregulatoruli peptidebis _ Timalinisa da 

epitalaminis Seyvana ganapirobebda simsivnis ganviTarebis 

sixSiris klebas rogorc intaqtur cxovelebSi, ise 
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maionizirebeli radiaciiT da kancerogenuli agentebiT 

zemoqmedebis pirobebSi (Dilman et al. 1979., Anisimov et al. 1994., Анисимов 

и др.1993.,  Анисимов, 2000., Хавинсон и  Морозов, 2001).  

peptidur bioregulatorebs unari aqvT Secvalon genomis 

funqcionaluri aqtivoba ujreduli ciklis sxvadasxva stadiaze 

da gavlena iqonion genTa eqspresiaze, mrnm-is  transkrifciul 

procesze da cilebis biosinTezze, ujredTa proliferaciisa da 

diferenciaciis procesebze (Морозов и др., 2000., Хавинсон, Морозов., 

2001). 

cnobilia,  rom  homeostazis yovelgvar cvlilebas  da 

ujredis funqciis asakTan dakavSirebul darRvevebs adgili aqvs 

qromatinis funqcionalur domenebSi momxdari cvlilebebis gamo 

(Lezhava, 2001). 

Sewavlili iqna sinTezuri peptidebis livagenisa da 

epitalonis zemoqmedeba ribosomuli genebis aqtivobaze, 

heteroqromatinis denaturaciis parametrebze, struqturuli 

C_heteroqromatinis polimorfizmze  da  fakultaturi 

hetroqromatinis  variabelobaze xandazmuli  individebis 

limfocitebSi. sakvlevi bioregulatori peptidebi iwvevdnen 

genebis aqtivacias, pericentruli struqturuli 

heteroqromatinis dekondensacias da represirebuli genebis 

gamoTavisuflebas qromosomaTa euqromatuli ubnebis asakTan 
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dakavSirebuli kondensaciisagan.  gamokvlevaTa Sedegebi 

miuTiTebs, rom livageni da epitaloni ganapirobebs qromatinis 

aqtivacias heteroqromatinisa da qromosomaTa 

heteroqromatinizebuli raionebis modifikaciis gziT (Хавинсон и 

др. 2002., Khavinson et. al. 2002, 2003). Eepitaloni xandazmuli 

adamianebisagan miRebul PHA-stimulirebul ejredebSi iwvevs 

qromatinis organizaciis umaRlesi donis da agreTve 10nm-iani 

filamentis dekondensacias (Khavinson V., Lezhava T., et. al. 2003) 

varaudoben, rom simsivnuri transpormaciisas irRveva 

Sesabamisi regulatoruli peptidebis gamoyofis procesi. 

gamoTqmuli iqna mosazreba, rom imunomodulirebuli bunebrivi 

da sinTezuri peptidebis zemoqmedebis safuZveli xasiaTdeba 

ramdenime sxva-da-sxva meqanizmiT (Morozov, Khavinson 1997).    Timusi 

warmoadgens imunogenezis erT-erT centralur organos. mis 

mdgomareobasa da aqtiurobazea damokidebuli organizmis 

dacviTi funqcia (Ломакин, Арцимович.,1992). Timusis zogierT 

peptids gaaCnia antisimsivnuri aqtivoba (Анисимов, Морозов, Хавинсон 

1982).  isini stimulirebas uweven Tavis tvinis ujredebisa da T  

da   B limfocitebis diferencirebas. Sesabamisad xels uwyoben 

ujreduli da humoraluri imunitetis ganviTarebas. (Анисимов и др. 
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1982., Белокрылов и др. 1980., Хавинсон, Южаков и др. 2001., Piguet, Irle, 

Vassalli 1981). 

asakis matebasTan erTad TirkmelSi, ise rogorc TimusSi, 

xdeba limfoiduri struqturebis Semcireba, SemaerTebeli 

qsovilis (stromis) (Сапин, Этинген.,1996) gadideba da icvleba misi 

Semadgeneli ujredebis aqtivoba. TimusSi mcirdeba im ujredebis 

raodenoba, romlebic asinTezireben regulatorul peptidebs. 

Sesabamisad mcirdeba maTi (peptidebis) Semcveloba sisxlSi 

(Ломакин, Арцимович,1992., Лопухин, Морозов, Петров 1974., Miller 1993). 

zogierT organoSi (Tavis tvinSi, TirkmelSi, RviZlSi) arsebobs 

Timusis regulatoruli peptidebis sinTezis damatebiTi ubnebi 

(Агнеев 1996., Барта 1976., Федоров 1977., Фриденштейн, Лурия 1980., Sztein, 

Goldstein 1986). interess iwvevs populaciis     involuciisas 

ujredebis populaciis gaaqtiureba maTze regulatoruli 

peptidebis zemoqmedebiT asakis matebasTan erTad. dadgenilia, 

rom Timusis peptidebi xels uwyoben sicocxlis xangrZlivobis 

zrdas (Анисимов, Морозов, Хавинсон 1982). dadasturebulia, rom 

Timusis imunomaregulirebeli  peptidebi efeqturad moqmedeben  

neiroendokrinul sistemebze (Автандилов 1990., Белокрылов, Морозов, 

Хавинсон 1978., Geenen 1990., Green, Bach 1979). 

cnobilia, rom Timusis peptidSi arsebobs aqtiuri centri 

(fragmenti), romelic ganapirobebs mTeli molekulis biologiur 
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aqtivobas. Timusis regulatorul peptidSi SeiZleba moxdes 

funqciis dayofa peptidis fregmentebs Soris (Белокрылов, Хавинсон, 

Морозов 1980). 

 vilonis imunomamodulirebeli Tvisebebis Seswavlisas 

dadginda, rom viloni ise rogorc Timogeni, iwveven ujredebis 

imunitetis stimulirebas da araspeciur rezistenturobas 

organizmSi. vilonis mastimulirebeli zemoqmedeba TimogenTan 

SedarebiT ufro gamokveTilia im SemTxvevaSi rodesac igi 

moqmedebs makrofagebze da neitrofilebze. (Morozov, Khavinson,1997; 

Киселева и др.,1999). 

savaraudoa, rom viloni warmoadgens erT-erT yvelaze mokle 

peptids, romelic warmoiqmneba ujredebSi  SezRuduli 

proteolizis procesSi da asrulebs specifikur  regulatorul 

funqciebs: xels uwyobs transfaqtorebis miwodebas birTvSi an 

Sedis transfaqtorebis kompleqsis funqcinalurad aqtiur 

centrebSi. Ees centrebi ki aucilebelia limfocitebSi il-2 

genis trankrifciis aqtivaciisaTvis (Dressler et al. 1992., Mathias et al. 

1993., Hannun 1994., Rybakina et al. 1997., 1998).   

SeiZleba vifiqroT, rom preparatis mastimulirebeli efeqti, 

dakavSirebulia im ujredebis aqtivaciasTan romlebic Seicaven 

PHA-bmul ubnebs, da amave dros xdeba B-limfocitebis 

receptorebis eqspresiis daTgrunva, garda amisa xdeba im 
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ujredebis dagroveba, romlebic  gamimuSaveben antisxeulebs. 

Edagroveba xdeba Tirkmelis Canasaxis centrebSi. 

Catarebul cdebSi (in vitro), rodesac vilonis koncentracia 

iyo  10 ng/l-dan 100 mk/l-mde, igi iwvevda Sida ujreduli Ca2+ 

raodenobis gazrdas, rogorc TimocitebSi aseve mikrofagebSi, 

rac Tavis mxriv warmoadgens ujredebis aqtivaciis erT-erT 

meqanizms (Казакова и др., 1996). 

polipepdituri karkasis da misi gverdiTi jgufebis 

agebulebis analizma aCvena, rom dnm-sa da peptidebs Soris 

arsebobs oTxi potencialurad SesaZlebeli urTierTqmedebis 

tipi: (Claud H. 1971., Hippel., McGhee 1972.)       

1. fosfatebsa da dadebiTad damuxtul aminomJavebis naSTebs 

Soris, (lizini, argininis guaniduri jgufi da protonirebuli 

histidini) warmoiqmneba ionuri  kavSirebi. 

2. wyalbaduri kavSirebi fosfatur jgufebsa da nukleotidebs 

Soris, nukleinis mJavebis naxSirbaduri ubnebs Soris, 

peptidis protonul-donorul da protonul-aqceptorul 

jgufebs Soris. 

3. aromatuli aminomJavebis (triftofani, Tirozini, 

fenilalanini, histidini) gverdiT jgufebs da nukleotidebs 

Soris steking urTierTqmedeba interkalaciis meqanizmiT. 
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4. hidrofobuli urTierTqmedeba 5-meTil citozinsa,  Timinsa da 

peptidebis arapolarul gverdiT jgufebs Soris. 

gasTvaliswinebelia is, rom yvela es urTierTqmedeba, 

xorcieldeba kompleqsSi. 

 cnobilia, rom dnm-s gaaCnia polipeptidebTan da 

poliaminebTan urTierTqmedebis maRali reaqciuli SesaZlebloba. 

didi mniSvneloba eniWeba dnm-is da protaminebis kompleqsebis 

warmoqmnas. es peptidebi isea ganlagebuli dnm-is zedapirze, rom 

mezobeli gverdiTi jgufebis dadebiTi muxtebi “iyurebian” sxva 

da sxva mxares da amave dros ukavSirdebian dnm-is orive 

spiralis fosfatur jgufebs (Зенгер.,1987).  

 dnm-sa da peptidebs Soris kavSirebi mtkice da mdgradia. 

amasTan eqsperimentulad dadasturebulia, rom meTilirebuli 

dnm mniSvnelovnad mtkiced ikavSirebs peptidebs. rogorc Cans 5- 

meTilcitozinis meTilis jgufi garkveul rols asrulebs 

gamomcnobi saitis konfiguraciuli Taviseburebebisa da im 

energiisaTvis rac dnm-sa da peptidebs Soris bmebs gaaCnia. 

aRniSnuli urTierTqmedebisaTvis gansakuTrebuli mniSvneloba 

aqvs orive molekulis konformacias, sivrciT orientacias, 

hidrofiluri, hidrofoburi, donor-aqceptoruli ubnebis da 

wyalbaduri kavSirebis ganTavsebis rigs. nukleotidTa 

funqcionaluri jgufebis ganlagebis wesi dnm-isa da 
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regulatoruli peptidebis molekulaTSorisi amocnobis 

safuZvels warmoadgens (Bird. 1992., Alberts et al.1994., Шатаева и др., 

2003). 

varaudoben, rom ujredis genetikuri aqtivobis modulacia 

oligopeptidebiT ganpirobebulia maTi sait-specifiuri 

dakavSirebiT dnm-is promotorTan. garda amisa peptidebi 

regulirebas uweven posttranskrifciul procesebs (Морозов  и  

Хавинсон  1985.,  Adinolfi et al.1999). 
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2.3. peptidebis moqmedebis eqsperimentuli Seswavla 

 

morozovis da xavinsonis ( Морозов, Ховинсон., 1983) monacemebis 

Tanaxmad citomedinebma unda imoqmedon im organos qsovilze, 

romlidanac TviTon arian gamoyofilebi. am Sedegebis 

samarTlianobas adasturebs rogorc cxovelebze Catarebuli 

eqsperimentebi, aseve klinikuri monacemebi. mravali klinikuri 

gamokvlevebisas miRebul iqna stabiluri da dadebiTi Sedegebi 

saxvadasxva paTologiis mkurnalobisas, rac miuTiTebs imaze, 

rom maTi zemoqmedeba aris rogorg polifunqcionaluri, aseve 

qsovilspecifiuri.  

naCvenebia bioregulatori peptidebis gavleniT 

reproduqciuli sistemis funqciis normalizeba da 

reproduqciuli periodis gaxangrZliveba eqsperimentul 

cxovelebSi(Анисимов и др.,1973., Хавинсон, Морозов.,2001). 

zogierTi bioregulatori peptidi (epitalamini, epitaloni) 

xasiaTdeba gamoxatuli antioqsidanturi aqtivobiT. aRniSnuli 

efeqti Seswavlilia Drosophila  melanogaster-ze da sxva 

eqsperimentul cxovelebze (Хавинсон и др.1999., Anisimov et al. 2001). 

mravalricxovan gamokvlevebSi, romlebic tardeboda 

Tagvebze, virTagvebze da Drosophila melanogaster-ze naCvenebi iyo, rom 

regulatori peptidebis zemoqmedebiT mniSvnelovnad izrdeboda 
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sicocxlis xangrZlivoba. amasTan, aRiniSneboda asakis zrdasTan 

dakavSirebuli paTologiebis ganviTarebis Semcireba(Кузник и др., 

1998., Анисимов 2000.,Хавинсон, Морозов.,2001., Khavinson et al.2001., Корушко 

и др.,2002). 

amJamad, eqsperimentSi da klinikaSi gamoiyeneba rigi 

preperatebisa mkerdukana jirkvlidan miRebuli (Timozini, 

Timostimulini, Timalini da sxva) da maTi sinTezuri analogebi 

(Timogeni, Timunoksi da sxva). mkerdukana da girCiseburi 

jirkvlebi SeiZleba miekuTvnon Terapiis Semcvlel saSualebebs. 

asakis matebasTan erTad xdeba orive jirkvlis funqcionaluri 

mdgomareobis daqveiTeba. epifizis da Timusis gadanergvam 

axalgazrda cxovelebidan moxuc cxovelebze migviyvana mkafiod 

gamoxatuli gaaxalgazrdavebis efeqtamde da sicocxlis 

xangrZlivobis gadidebamde. igive efeqts iZleva  mkerdukana 

jirkvlidan miRebuli preperatebisa da maTi sinTezuri 

analogebis gamoyeneba (Морозов и др., 1977). Timusis peptidebs 

axasiaTebT marali amorCevis moqmedeba, efeqturia Zalian mcire 

doziT, advilad gamoidevnebian organizmidan da rac mTavaria ar 

iwveven uaryofiT gverdiT efeqtebs (Хмельницкий и др.1975). 

xbos mkerdukana jirkvvlidan gamoyofili Timalinis (Морозов, 

Хавинсон.,1978) zemoqmedebisas zRvis goWebze gamoikveTa misi 

mastimulirebeli moqmedeba Timusis limfoidur komponentze: 
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Zlierdeba proliferacia da diferenciacia, izrdeba zrdasruli 

limfocitebis raodenoba (Кокотов, Бубажабон, Кузник и др. 1984., 

Морозов, Хавинсон 1983., Морозов и др. 1982., Софронов и др. 1984., Филев и 

др. 1982., Хмельницкий, Гринцевич и др. 1975). amave dros mcirdeba 

Timocitebis raodenoba. xolo leikocitebis absolituri 

raodenoba Tirkmlis periferiul sisxlSi izrdeba, rac 

gamowveulia Timocitebis migraciiT periferiisken (Хавинсон., 

Морозов  1981 ). 

vilonis Seyvanisas intaqtur da hipoqsiis pirobebSi 

moTavsebul xaandazmul da axalgazrda cxovelebSi, aRiniSneboda 

misi antioqsidanturi zemoqmedeba. intaqtur cxovelebze vilonis 

gamoyenebas Tan sdevda antihistaminuri efeqti sisxlis plazmaSi. 

unda aRiniSnos, rom es efeqti SedarebiT mkveTrad Cans 

xandazmul cxovelebSi (Морозов., Хавинсон., Малинин.   2000).  

   T limfocitebis subpopulacia gamoirCeva 

proliferaciisaken midrekilebiT da gaaCniaT gmravlebis 

sxvadasxva siCqare, rac TavisTavad damokidebulia limfocitebis 

asakze. es TavisTavad ganisazRvreba determinantebis da 

receptorebis simkvriviT membranaSi. amazevea damokidebuli 

limfocitebis reaqcia antigenze da  humoralur  faqtorebze. es 

reaqcia SeiZleba gamovlindes ujredebis sikvdiliT, seleqciiT 

da diferencirebiT. Timocitebi kvdebian apoptoziT (Anderson, 
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Michell at.al 1996., Liu, Zhang at. al. 1996) sikvdils safuZvlad udevs Ca-

Mg damokidebuli endonukleazis gaaqtiveba (Ярилин и др. 1990). 

Timusis zogierTi peptidis biologiuri aqtivoba 

Seiswavleboda Timusis limfoiduri ujredebis kulturasa da  

Zvlis wiTel tvinSi, limfur kvanZebSi, zRvis goWebis Tirkmelsa 

da sisxlSi, janmrTeli adamianebis Zvlis tvinsa da sisxlSi 

(Морозов., Хавинсон. 1981).  

Timus amoclil zRvis goWebsa da virTagvebze Timalinis 

moqmedebisas aRdgeba T limfocitebis raodenoba periferiul 

sisxlSi, Tirkmelsa da limfur kvanZebSi (Хавинсон, Морозов 1981). 

Tavis tvinis nacrisferi nivTierebidan gamoyofili 

polipeptidebis kompleqsis-korteksinis zemoqmedebam virTagvebze, 

romelTac aqvT Tavis tvinis tramva da demielinizirebuli 

encefaliti, gamoiRo kargi Sedegi (Кузник и др. 1998). 

virTagvebis ujredul kulturebSi cilis sinTezis 

kinetikaze sinTezuri peptidebis zemoqmedebis Seswavlam aCvena 

ujredSi cilis sinTezis intensivobis da ritmis zrda(Хавинсон  и  

Морозов., 2001) 

eqsperimentaluri ciroziT daavadebul virTagvebze, vilonis 

moqmedeba iwvevda RviZlis regeneraciis stimulirebas. cirozi 

gamowveuli iyo oTxqlorovani naxSirbadis zemoqmedebiT (CCl4). 

vilonis moqmedebis efeqturoba mJRavndeboda hepocitebis 
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fuqcionaluri aqtivobis zrdiT da wvrili nawlavis 

hidroliTuri fermentebis gaaqtiurebiT (Морозов., Хавинсон., 

Малинин.   2000).  

xbos gulidan gamoyofili peptidebis kompleqsis _  

kardialinis zemoqmedeba organizmSi xels uwyobs  

gulsisZarRvTa sistemis paTologiis normalizebas. 

gulis totaluri iSemiiT daavadebul zRvis goWebze 

kardialinis moqmedebam aCvena gulis SekumSvis funqciis 

gaumjobeseba (Бабенко, Казанцева 1992., Павленко и др. 1992). es efeqti 

Tavs iCens ukve iseTi mcire dozebisas rogoricaa 2x10-8 g/ml da 

igi damokidebulia dozis raodenobaze. koncentraciis zrdisas 

efeqturoba mcirdeboda. kardialinis proteqtoruli efeqti 

mkveTrad gamoixata modelirebuli iSemiis, miokardis infaqtis, 

gul-sisxlZarRvTa sistemis ukmarisobis da sxvadasxva tipis 

iSemiis dros (Слепушкин и. др. 1987).  

 organospecifiuri qsovilis kulturis gamokvlevisas Tavs 

iCens efeqturi koncentracia, romlis drosac gamosakvlevi 

faqtorebi miuTiTeben   maqsimalurad gamomJRavnebul Sesabamis 

efeqtebze. Cveulebriv bioaqtivobis efeqturi koncentracia 

moTavsebulia 10-5 _ 10-4 mol diapazonSi, Tumca me-20 saukunis 70-

ian wlebSi dagrovda monacemebi imis Taobaze, rom biologiur 
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modelebSi ultramcire koncentraciebma (10-18 _ 10-11) SeiZleba 

imoqmedon biologiur aqtivobaze (Ашмарин.,  Обухова.  1986).  

unda avRniSnoT, rom vilonis koncentraciis Semcirebisas 

gamovlinda am preparatis aqtivobis ramdenime maqsimumi mag. 1 

dRian virTagvebis eqsplantantze efeqturi moqmedeba vlindeba 

rodesac koncentracia aris 1,8x10-11M - 3,6x10-11M. im SemTxvevaSic 

ki roca koncentracia iyo 1,8x10-12M   efeqturad moqmedeba 21 da 24 

dRian virTagvebze. SeiZleba vivaraudoT, rom vilonis 

ultramcire koncentraciebi iwveven apoptozur procesebs 

limfoidur qsovilSi yvela asakobrivi jgufisTvis (Бахтизина и др. 

1991., Беседнова, 1999., Беспалов и др. 1984). vilonis zemcire 

koncentraciebis zemoqmedebisas limfoidur qsovilze mtkicdeba 

vilonis ultramcire dozebis mastimulirebeli zemoqmedeba 

(Быков 2003).  

Seswavlil iqna vilonis zemoqmedebiT gamowveuli 

humoraluri imunuri pasuxi im TagvebisaTvis, romlebic 

imunizirebul iyvnen cxvris eriTrocitebiT. dadginda, rom 

100mkg/kg dozis gamoyenebisas, preparati astimulirebs 

cxovelebis elenTaSi antisxeulebis warmomqmneli ujredebis 

gamomuSavebas (Казакова и др. 1996).  

vilonis Seyvanisas virTagvebis TimusSi adgili hqonda 

SemaerTebeli qsovilis ujredebis raodenobis zrdas. 
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Kkomputeruli analizis safuZvelze dadginda, rom viloni T-

limfocitebis citoplazmaSi mniSvnelovnad ar moqmedebs 

biosinTeTikur procesebze, maSin roca damajereblad aZlierebs 

ujredebis proliferaciul aqtivobas. 

viloni SeyavdaT im virTagvebSi, romlebic winaswar 

ganicdidnen fraqcionirebul 5-jerad gama-dasxivebas. imunuri da 

endokrinologiuri funqcionalur _ morfologiuri 

gamokvlevebis safuZvelze dadginda, rom viloni iwvevs 

reparaciuli procesebis stimulirebas dasxivebul organizmSi. 

Ddadgenilia isic, rom igi moqmedebda Timusis strukturul _ 

funqcionalur organizaciaze, rac gamoixateboda imaSi, rom 

swrafad aRdgeboda sisxlZarRvTa kedlebi da xdeboda 

SemaerTebeli qsovilis ujredebis, T limfocitebis da 

marcvlovani  leikocitebis dagroveba. 

irkveva, rom vilons SeuZlia modulirebeli zemoqmedeba 

awarmoos endokrinul sistemaze, igi anivelirebs struqturul-

metaboluri maCveneblebis fazur rxevas da aRadgens 

mikrocirkulaciisa da hemodinamikis darRvevebs, romelic 

gamowveulia ionizirebuli dasxivebis Sedegad (Морозов.. Хавинсон., 

Манилин.  2000).  
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 2.4. peptidebis moqmedebis klinikuri Seswavla 

 

organizmis mniSvnelovani homeostatiuri  funqciis 

regulaciisaTvis da am moqmedebis meqanizmebis Sesaswavlad 

biomaregulirebeli Terapia erT-erTi priopitetulia 

Tanamedrove biologiasa da medicinaSi.  

am samkurnalo preparatebis gamoyenebisTvis  aucilebelia 

maTi moqmedebis meqanizmebis Seswavla, rogorc ujredul, ise 

molekulur doneze. amisaTvis sakmaod karg models 

warmoadgens maTi zemoqmedebis Seswavla struqturuli da 

funqcionaluri homeostazisas ujredul kulturaSi. 

sxvadasxva peptidebis biologiuri aqtivobis testirebisaTvis 

gamoiyeneba organospecifiuri qsovilis kultura (Калюнов 

1986., Чалисова, Журавский, Пеннияйнен и др. 1999., Чалисова, Хавинсон 

1999., Levi-Montalchini 1982). Tu mTlian organizmSi ar arsebobs 

nervuli, humoraluri da sxva saxis zemoqmedeba, SeiZleba 

SevqmnaT zusti dozirebis pirobebi zemoT aRniSnuli 

peptidebisTvis. ujredSoris urTierTqmedebis analizis 

gareSe, sakmaod rTulia peptidebis rolis dadgena ujreduli 

populaciis regulaciisas. am amocanis amoxsnaSi dagvexmareba 

kompleqsuri morfofunqcionaluri analizi, romelsac 

SeuZlia obieqturad Seiswavlos ujreduli paTologiebi da 
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qsovilis regeneracia. Pproliferaciuli aqtivobis da 

ujredis kvdomis varificireba. garda amisa SeiZleba 

SevafasoT ujreduli struqturebis da ujredSorisi 

komunikaciebis moqmedeba. (Хавинсон 2001., Хавинсон, Малинин и др. 

2002., Хавинсон, Чалисова и др. 1999., Хавинсон, Окулов и др. 1998., 

Чалисова, Григорьев и др. 1999) 

zogierTi peptiduri preparatebi gamoiyeneba klinikaSi 

mwvave da qronikuli daavadebebis   samkurnalod,  agreTve 

imunuri   sistemis   darRvevisas  geriatriul    praqtikaSi 

( Хавинсон 1996.,  Хавинсон и др. 1985., Хавинсон, Морозов, Кузник 1985., 

Morozov, Khavinson 1997).  

vilonis Terapiuli efeqtebi Sefasebuli iqna im pacientebSi, 

romelTac RviZlis daavadebebi da stomatologiuri anTebebi 

aReniSnebodaT. Ggamokvleulni iyvnen agreTe ofTalmologiuri 

pacientebi  

qronikuli hepatitiTa (23)  da  RviZlis ciroziT (9) 

daavadebul  pacientebSi ineqciis saxiT kunTSi Seyvanili iyo 

viloni 10mg doziT 5-10 dRis ganmavlobaSi. aseTi damuSavebis 

Sedegad pacientebma aCvenes sisxlis plazmis fibroneqcinis 

momateba da gaumjobesebuli  laboratoriuli   RviZlis  testi. 

( Morozov, Khavinson, Malinin 2000). 
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korteqsinis Terapiuli moqmedeba Sewavlili iqna 36-48wlis 

pacientebSi (52 kaci, 24 qali) romlebic SerCeuli iyvnen 

ganurCevlad sqesisa, asakisa da daavadebebisa (hipertonia, 

aTerosklerozi, tramvis Semdgomi garTulebebi). maT mkurnaloba 

utardebodaT 15 dRis ganmavlobaSi dReSi erjer 10 mg doziT. 

korteqsinis moqmedebis efeqti aRiniSneboda mkurnalobis 

dawyebidan me-3 me-4 dRes da efeqtianoba grZeldeboda kursis 

damTavrebidan 3-5 kviris ganmavlobaSi, zogierT SemTxvevaSi 

ufro xangrZlivadac. (Khavinson, Morozov at.al. 1999) 

saerTo paradantozis mqone pacientebSi viloni Seyvanil iqna 

10mg doziT yoveldRiurad 3-6 dRis ganmavlobaSi piris RruSi. 

Ppacientebis 80%-s gauumjobesa mdgomareoba, Seamcira qavili da 

tkivili 100%- iT, sisxldena piris RruSi - 71%-Si, 66,7%-Si 

gaumjobesda RrZilebis feri da simkvrive. Ggaaumjobesa 

imuniteti, SeaCera sisxlis dena ZiriTadad  im pacientebSi, 

romelTac rbili da saSualo paradantozi aReniSnebodaT. 

viloniT damuSavebidan 8-10 Tvis Semdeg rbil paradantozianma 

pacientebma ar aCvenes avadmyofobis gamwvaveba da ar ganucdiaT 

raime arasasiamovno SegrZneba RrZilebSi. rentgenis sxivebiT 

Semowmebam aCvena osteiporozisa (dekalcinacia) da Zvlis 

Semdgomi daSlis Semcireba. rigma pacientebma aCvenes RrZilebs 
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Sua Zvlis aRdgena 1-2 mm-iT da ukeTesi suraTi am adgilebze 

(Morozov, Khavinson, Malinin 2000). 

retinalamini warmatebiT gamoiyeneba ofTalmologiaSi.Mmisi 

moqmedebis efeqturoba dadasturebulia sxvadasxva 

ofTalmologiuri meTodebis saSualebiT.  pacientebSi, 

romelTac aReniSnebodaT Tvalis baduris centraluri 

sisxlZarRvis Trombozi, igi xels uwyobda sacremle jirkvlis 

fibrinolitikuri fermentebis aqtivobis normalizebas, amcirebda 

baduris sisxlCaqcevebs da SeSupebebs, ris Sdegadac 

umjobesdeboda mxedveloba. diabetiT gamowveul reTinopaTiis 

SemTxvevaSi pacientebis 72%-Si misi moqmedebis Sedegad 

aRiniSneboda mxedvelobis gaumjobeseba. Mmisi moqmedeba efeqturi 

iyo yvela saxis diabetis SemTxvevaSi. Tvalis baduris 

distrofiis mqone 250-ze met pacientSi misma gamoyenebam 

SesaZlebeli gaxada mxedvelobis gaumjobeseba, mxedvelobis 

velis gafarToeba, gaZlierda sinaTlisa da feris aRqmis unari, 

gaumjobesda eleqtrofiziologiuri parametrebi. amASedegebs 

aZlierebdaMkurnalobis ganmeorebiTi kursi. Ggarda amisa igi 

xels uwyobs imunuri sistemis gaZlierebas da B-limfocitebis 

ricxvis Semcirebas (Khavinson, Trofimova, 1999., 2001).M 

pacientebSi, romlebic daavadebulni iyvnen odontogenuri 

anTritiT (cxviris Rrus daavadeba), romelic moicavs zeda ybis 



 34

perforacias, vilonis kunTqveSa ineqciebma 10mg doziT xeli 

Seuwyo imunitetis normalizacias, daaCqara epiTelizacia 4-6 

dReSi da 30% SemTxvevaSi daexmara qirurgiuli Carevis 

aucileblobaSi. Semdgomma rentgenoskopiurma da klinikurma 

Semowmebam ver gamoavlina antritis simptomebi da garTulebebi 

(Morozov, Khavinson, Malinin 2000). 

mikroqirurgiaSi retinalaminis, Timalinisa da korteqsinis 

kompleqsurad gamoyenebam pacientebis 65%- Si gaaZliera 

mxedvelobiTi funqcia. citomedinebis moqmedebam (retinalamini 5 

mg, epitaloni-korteqsini 10 mg)  isulinis TerapiasTan erTad 

diabetiT daavadebuli pacientebis 89%-Si  gaaumjobesa 

mxedveloba, pacientebis  11%-Si ki mdgomareoba ar gauaresebula. 

Ppeptidebis moqmedebam xeli Seuwyo mxedvelobis velis 

gafarToebas, Caqcevebisa da SeSupebebis Semcirebas, imunuri 

parametrebis normalizebas, sisxlSi Saqris, qolesterinisa da 

hemoglobinis Semcvelobis SenarCunebas (KKhavinson, Trofimova 1999). 

dadgenilia, rom viloni in vitro sagrZnoblad aZlierebda 

receptorebis eqspresias T da B limfocitebSi. E limfocitebi 

gamoyofili iyo meoradi imunodeficitiT daavadebuli 

avadmyofebis sisxlidan (Морозов.. Хавинсон., Манилин.  2000).  

onkologiur pacientebSi epitalaminis gamoyenebam xeli 

Seuwyo ujreduli imunitetis da fagocitozis aRdgenas, ramac 
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mniSvnelovnad Seamcira recidivebisa da metastazirebis sixSire 

sakontrolo jgufTan SedarebiT(Слерушкин и др.1990.,Хавинсон и 

Морозов 2001., Владимирова 2002). 

viloni iyo gamoyenebuli sxva Terapiul saSualebebTan 

erTad mwvave da qronikuli sanerwyve jirkvlis anTebis 

samkurnalod. Mman xeli Seuwyo  pacientebis saerTo 

mdgomareobis normalizebas, Caaqro sanerwyve jirkvlis anTeba, 

gaaumjobesa sanerwyve jirkvlis sekrecia da aRadgina   sisxlis 

T-limfocitebis maCveneblebi. Mmkurnalobis Catarebidan erTi 

wlis Semdeg paTologiuri cvlilebebi sanerwyve jirkvlebSi  ar 

iyo damzerili. Nnerwyvis citologiurma testebis Sedegebma 

uSualod mkurnalobis Catarebisas da mkurnalobidan erTi wlis 

Semdeg aCvena dadebiTi Sedegi (MMorozov at. al. 2000). 

asakovan pacientebze  epitalaminis Sewavlam aCvena sruli 

normalizeba organizmis antioqsidanturi sistemebisa, romelTa  

aqtivobis progresul daqveiTebas adgili aqvs 

xandazmulobasTan erTad (Хавинсон и др. 1999., Хавинсон и Морозов 

2001.,2002) 

ofTalmologiur pacientebSi, romelTac  aReniSnebodaT 

mezodermaluri distrofia, Tandayolili rqovanas anomaliebi 

(keratokonusi da keratoglobusi), meqanikuri, baqteriuli da 

virusuli keratitebi __ viloni iyo gamoyenebuli, rogorc 
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CasawveTebeli saSualeba Tvalis konunqtivialur RruSi. periodi 

Wrilobis SexorcebisaTvis Semcirda orjer ufro metad im 

pacientebTan SedarebiT vinc tradiciuli meTodebiT iyvnen 

namkurnalevi. 

memkvidreobiTi da Tandayolili avadmyofobis mqone 

pacientebSi vilonis gamoyenebam gaaxangrZliva remisiis 

periodebi da 70% SemTxvevaSi aCvena avadmyofobis ganviTarebis 

vardna.  

vilonis   xangrZlivma gamoyenebam filtvis WleqiT 

daavadebul 18 pacientze daaCqara kavernis gankurvna da 

gaaumjobesa imuniteti (Morozov, Khavinson, Malinin 2000). 

Tvalis baduridan gamoyofilma retinalaminma gamoiwvia 

Terapiuli zemoqmedeba baduris toqsikuri SeSupebisas. 

retinalamini ise rogorc sxva citomedinebi zrdian 

receptorebis simkvrives T da B limfocitebSi. agreTve zrdian 

neitrofilebis fagocitarul aqtivobas da stimulirebas 

ukeTeben komplementaruli sistemis aqtivobas ( Харинцева, 1996 )  

obstruqciuli bronqitiT daavadebul 28 xandazmul 

pacientSi vilonis yoveldRiurma ineqciebma 10mg doziT dReSi 

erTjer 5-10 dRis ganmavlobaSi xeli Seuwyo bronqospazmebis 

sixSiris Semcirebas, daregulirda sxeulis temperatura, 

pacientebs gauumjobesdaT mada  da saerTo mdgomareoba, 



 37

gaizarda sisxlis limfocitebis ricxvi da leikocitebis 

fagocituri aqtivoba. 

vilonis moqmedebis efeqti Sefasebuli iyo 89 onkologiur 

pacientTa jgufze sxivuri Terapiis Catarebis Semdeg. (26 

filtvisa da  32  mkerdis kibo, 31 limfogranulomatozis 

SemTxveva). sxivuri Terapiis Sedegad pacientebma gamoavlines 

imunologiuri parametrebis dozaze damokidebuli daqveiTeba. 

Aamis Semdeg viloni iyo Seyvanili kunTqveS 10 dRis 

ganmavlobaSi 1mg doziT. aTi dRis Semdeg procedura iqna 

gameorebuli. viloniT damuSavebul pacientTa umravlesobam 

gamoavlina imunologiuri parametrebis gaumjobeseba da 

postradiaciuli SemTxvevebi Semcirda 1,8-jer (Morozov, Khavinson, 

Malinin 2000).   

cxrili: vilonis efeqti imunologiur parametrebze radiaciuli Terapiis 

Semdeg onkologiur pacientebSi 

parametrebi 
radiaciul 

Terapiamde 

radiaciuli 

Terapiis Semdeg 

vilonis 

Semdeg 

limfocitebis ricxvi, ×109/I 1.61±0.18 0.79±0.09* 1.72±0.21** 
T-limfocitebis ricxvi, ×109/I 0.83±0.07 0.32±0.03* 0.92±0.21** 
CD4+ujredebis raodenoba, ×109/I 0.30±0.03 0.12±0.01* 0.39±0.04** 
CD8+ujredebis raodenoba, ×109/I 0.28±0.04 0.16±0.02* 0.21±0.03** 
B-limfocitebis ricxvi, ×109/I 0.15±0.02 0.11±0.01* 0.14±0.02** 
LMI ConA-iT, % 68.3±4.0 85.5±5.6* 71.8±4.1** 
neutrofilebis fagocitebis indeqsi 4.32±0.29 2.06±0.18* 3.66±0.23** 

 

eqsperimentuli Sedegebi miuTiTebs im perspeqtivaze, rom 

aseTi sinTezuri da kompleqsuri peptidebis gamoyeneba asakTan 
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dakavSirebuli organoebis da qsovilebis paTologiis 

mkurnalobis saSualebas iZleva (Быков Н. М. 2003 ). 
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3. kvlevis masala da meTodebi 

warmodgenil naSromze muSaoba erToblivad xorcieldeboda 

T.s.u. genetikis kaTedrisa (vawarmoebdiT ujredebis 

kultivirebas) da e.andronokaSvilis fizikis  institutis bazaze, 

sadac d.s.m. meTodiT xdeboda qromatinis kondensaciis xarisxisa 

da dnm-is Termodinamikuri parametrebis gansazRvra.  

 

3.1. sakvlevi agentebis daxasiaTeba  

adamianis periferiuli sisxlis limfocitebi, romlebic 

sicocxlisunariani ujredebis mniSvnelovan nawils warmoadgenen, 

kultivirebis dros TiTqmis ar icvlebian, morfologiurad 

intaqturebi arian. Mmastimulirebeli nivTierebis damateba ki 

iwvevs maT transformacias, Cndeba didi, aqtiuri ujredebi 

msxvili birTvebiT da SesamCnevi birTvakebiT. literaturaSi 

aseTi didi, aqtiuri ujredebi moixsenieba saxadasxva 

saxelwodebiT: blasturi, transformirebuli, stimulirebuli 

(Линг, 1971).   ujredebis sicocxlisunarianobasa da 

reaqtiulobaze (in vitro) SeiZleba gavlena iqonios saxadasxva 

faqtorebma: PH1CO2, temperetura, kulturaluri are, 

mastimulirebeli nivTiereba(fha). zusti aRwera im procesebisa, 
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romlebic fha-Ti stimulirebul kulturaSi mimdinareobs, 

mocemuli iyo Joffey-is da sxvaTa mier (1965w). Uunda aRiniSnos, 

rom limfocitebis stimulacia asinqronulad mimdinareobs da 

SesaZlebelia, stimulatori asrulebdes “biZgis” rols. 

sinTezuri peptidebiT Cveni daintereseba gamoiwvia 

literaturaSi arsebulma monacemebma maTi biologiuri aqtivobis 

farTo speqtris Sesaxeb.  

erT-erTi aseTi sinTezuri bioregulatori aris dipeptidi 

viloni (Lys-Glu), romelic iwvevs zogierT metabolur cvlilebas 

qromatinis domenSi genis aqtivaciis saSualebiT (Lezhava at. Al. 

2004). igi  miRebulia pirdapiri qimiuri sinTeziT Timusis 

kompleqsuri preparatis Timalinis aminomJauri analizis 

safuZvelze (Khavinson V. 2002).   

 

sur. 1 vilonis struqturuli formula (molekuluri masa 275.30) 

Timogenisgan gansxvavebiT, viloni Seicavs lizinis yvelaze 

hidrofiluri aminomJavis naSTs. vilonis da Timogenis qimiuri 

Tvisebebi gansazRvravs maT mdgradobas wyalxsnarebSi preparatis 

xangrZlivi Senaxvisas. dadgenilia, rom Timogeni (0.01% 
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koncentraciisas) naklebad mdgradia vidre viloni, es 

gamowveulia imiT, rom TimogenSi arsebuli triftofanis naSTi 

ganicdis destrutuzacias (Morozov., Khavinson. 1997.,   Киселева и др., 

1999). 

 preparati prostomaqsi sinTezuri tetrapeptidia (HH-Lys-Glu-

Asp-Pro-OH). is wyalSi xsnadi Txevadi nivTierebaa. Pprostomaqsi 

axali Taobis samkurnalo saSualebaa da gamoiyeneba geriatriaSi, 

rogorc qsovilspecifiuri proteqtori, ujreduli homeostazis 

regulatori. 

klevis procesSi Cvens mier gamoyenebuli iyo: 

1. ujredebis kultivirebis meTodi (Moorhead et. al. 1960)  

2. diferencialuri skanirebadi mikrokalorimetriis meTodi 

kvlevis obieqtad viyenebdiT sinTezur polimers poly[d(A-T)d(A-

T)] –s, romelic warmodgenilia mxolod (A-T) fuZeTa wyviliT, 

Timusis dnm-sa da 70-76 wlis SedarebiT janmrTeli donorebis 

periferiuli sisxlis blasttransformirebul mcire 

limfocitebis kulturebs. 
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3.2 ujredebis kultivirebis meTodi 

Sewavlili iqna 10 moxuci donoris periferiuli sisxlis 

limfocitebis qromatinis konformaciuli cvalebadoba. 

ujredebis kultivireba xdeboda standartuli meTodiT.  

winaswar vamzadebdiT heparinian sterilur sinjarebs 

(sterilur sinjaraSi vasxamdiT heparinis 1ml-s). sisxlis aReba 

xdeboda mklavis venidan 10-15 ml-is odenobiT. Kkulturis 

dadgmamde sisxls 2-3 saaTiT vtovebdiT oTaxis temperaturaze 

limfocitebiT mdidari plazmis misaRebad. Kmitogenad viyenebdiT 

fitohemaglutinins (Sigma-p)    0,01 ml koncentraciiT 4 ml 

kulturalur narevze (kulturaluri narevi Seicavda 1ml 

plazmas, 3 ml ares - РПМ I 1640), romelsac dadgmisTanave 

vamatebdiT kulturebs da vdgavdiT TermostatSi 37
0 C-ze.  

 

amis Semdeg d.s.m. meTodiT warmoebda qromatinis kondensaciis 

grafikuli gamosaxva siTbotevadobis mrudiT da sakvlevi 

agentebis moqmedebisas miRebul Sedegebs vadarebdiT  imave 

individis intaqtur ujredebTan. BBBB    
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3.3. kalorimetria, rogorc biomakromolekulebis da maTi in  

situ kompleqsebis Termodinamikuri parametrebis gansazRvris  

erT-erTi wamyvani meTodi 

 

cilebis da nukleinis mJavebis Sidamolekuluri dnobis 

procesis Termodinamikuri sidideebis eqsperimentaluri 

gansazRvris amocana, gadawyvetil iqna 1964-1970 wlebSi 

e.andronikaSvilis fizikis institutSi Seqmnili axali 

skanirebadi mikrokalorimetris saSualebiT, romlis 

mgrZnobiaroba 3 rigiT aRemateboda sxva im dros arsebuli 

danadgarebis mgrZnobiarobas (Привалов, Монаселидзе и др. 1964). 

diferencialuri skanirebadi mikrokalorimetris axali modeli 

gankuTvnilia molekuluri biofizikis da mediko-biologiuri 

kvlevebisaTvis. mocemuli danadgari saSualebas gvaZlevs 

SeviswavloT, rogorc cilebisa da nukleinis mJavebis 

ganzavebuli xsnarebis, aseve ujredebis da qsovilebis siTburi 

Tvisebebi. aRniSnuli meTodis bazaze SemdgomSi Seiqmna mTeli 

rigi msgavsi danadgarebisa (Gill and Beck,. 1965.,Привалов, Плотников, 

1974) romlebic warmatebiT gamoiyenebian molekuluri biofizikis 

sferoSi (Boguslaw at. Al. 1999). ukanasknel wlebSi 

mikrokalorimetriis meTodi daxvewil iqna j. monaseliZis da n. 

baqraZis mier, ramac SesaZlebeli gaxada biopolimerebis, rogorc 
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ganzavebuli da koncentrirebuli xsnarebis, aseve rTuli 

biologiuri sistemebis siTburi Tvisebebis gansazRvra farTo 

temperaturul intervalSi. 

kalorimetri moTavsebulia specialur sqelkedlian 

siTbogaumtar cilindrSi, igi emsaxureba  eqsperimentis dros 

kalorimetrze garemos mier siTburi SeSfoTebebis Semcirebas. 

sistemis maRali adiabaturoba miRweulia siTburi ekranebis 

temperaturis zusti regulirebiT. or ekrans Soris 

temperaturuli sxvaobis gasazomad gamoiyeneba manganin-

konstantanis Termobatarea, romelic mierTebulia 

maRalmgrZnobiare xelsawyosTan (mikrovoltmetrTan F-136). 

temperaturis regulacia warmoebs eleqtruli avtomaturi 

sistemiT, romelic inarCunebs ekranebs Soris temperaturul 

sxvaobas 5×10-4 K sizustiT temperaturis mTel intervalSi. 

ekransa da ampulebs Soris temperaturuli sxvaobis warmoqmnisas 

Termobatareiis boloebze aRiZvreba signali, romelic Zlierdeba 

eleqtronuli (F-136) gamaZlierebliT da miewodeba 

proporcionalur  integralur regulators. xolo regulatori 

miawvdis gamaxurebels signalis proporciul dens.   

mikrokalorimetris mTavari bloki, konteineri warmoadgens 

or Rru spilenZis cilindrs, romelTa Soris gawebebulia 

qromel-konstantanis Termobatarea (100 wyv.)  cilindrebis 
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siRrues aqvs wakveTili konusis forma, igi aumjobesebs 

cilindrsa da masSi moTavsebul ampulas Soris siTbur 

kontaqts. cilindrze garedan daxveulia gamaxurebeli romlis 

winaRobaa  760 omi. 

garemosTan siTbocvlis gamosaricxad, diferencialuri 

konteinerebi garSemortymulia adiabaturi ekranebis sistemiT, 

romelic Sedgeba inertuli da regulirebadi ekranebisagan. 

konteinerebi erTmaneTTan daSorebulia 8mm-iT. kalorimetrul 

konteinerebSi CarCilulia Txelkedliani, uJangavi foladis 

milebi, romelebic gankuTvnilia gamzomi da etalonuri ampulis 

CasatvirTad. kalorimetruli ampulebi moTavsebulia inertul 

siTbur ekranSi, romelic gankuTvnilia regulirebadi ekranisagan 

warmoqmnili siTburi velis gradientis Sesamcireblad. garemos 

gavlena ekranze gamoiricxeba regulirebad ekranebs Soris 

mudmivi da mcire temperaturuli gradientis SenarCunebiT 

gazomvis mTel temperaturul intervalSi. uJangavi milebidan 

konteinerSi itvirTeba sazomi ampulebi, romlebic damzadebulia 

titanisagan da aqvT wakveTili konusis forma, diametri-7.8 mm. 

moculoba 0.3 sm3 (sur. 2). 

warmodgenili modeli saSualebas gvaZlevs kalorimetrSi 

nimuSis CatvirTva movaxdinoT specialuri gare arxebiT 

(Txelkedliani uJangavi foladis milebi), rac adreuli 
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modelebisagan gansxvavebiT gacilebiT aadvilebs mkvlevaris 

kalorimetrTan muSaobas (Бакрадзе и Монаселидзе 1971., Монаселидзе и 

Бакрадзе 1973., Majagaladze at. al. 1986.,). sakvlevi nimuSis da etalonis 

uwyveti da Tanabari gaxurebisas  xorcieldeba or identur 

konteiners Soris warmoqmnili Termo e.m.Z.-is registracia. igi 

temperaturuli sxvaobis proporciulia, xolo es ukanaskneli ki 

proporciulia nimuSis siTbotevadobis cvlilebisa.  ampulebs 

Soris siTburi ukukavSiri xorcieldeba konteinerebs Soris 

gawebebuli diferenciuli TermobatareaSi gamavali siTburi 

nakadiT. 

xelsawyos maqsimaluri mgrZnobiarobis da gaxurebis mudmivi 

siCqaris misaRebad, diferencialuri ampula srulebiT 

izolirebulia garemosagan. siTburi efeqtebis aRricxva warmoebs 

qromel-konstantanis Termowyvilebis batareis saSualebiT. 

samuSao moculoba aRniSnul sistemaSi 0.3 sm3-ia. diferencialur 

ampulebs Soris Termowyvilebis saSualebiT ganxorcielebuli 

ukukavSiri ganapirobebs kalorimetris stabilur muSaobas 

xangrZlivi drois ganmavlobaSi 10-7 vt mgrZnobiarobiT. aRniSnul 

TermoregistratorSi warmoiqmneba Termo e.m.Z. daaxloebiT 6000 

mkv-is sididis ∆T=10C-ze, romelic Zlierdeba 

mikrovoltnanoampermetriT da Caiwereba TviTmwerze. amgvarad, 

gazomvisas avtomaturad miiReba mrudi, romelic asaxavs siTbos 



 47

STanTqmas (gamoyofas) (∆T, dro) koordinatebSi. absolituri 

temperaturis gansazRvra xdeba platinis TermometriT. gazomvis 

sizuste 0.05 0C-is rigisaa, rac savsebiT sakmarisia 

biopolimerebisa da rTuli biologiuri sistemebis siTburi 

dnobis procesis Sesaswavlad. temperaturis regulaciis sistema 

uzrunvelyofs mikrokalorimetris sxva da sxva kvanZebs Soris 

temperaturis sxvaobis  SenarCunebas 10-3 K sizustiT 273 – 423 K 

intervalSi. 

STanTqmuli (gamoyofili) siTbos raodenobis 

gansazRvrisaTvis  xdeba xelsawyos dakalibreba. Tu erT-erT 

ampulaSi SeviyvanT damatebiT etalonur simZlavres, ampulebs 

Soris warmoiqmneba temperaturuli sxvaoba, romelic gaizrdeba 

manam, sanam Termoregistratoris saSualebiT ar moxdeba siTburi 

nakadis kompensireba. Sedegad damyardeba axali mudmivi 

temperaturuli sxvaoba, romelic proporciulia miwodebuli 

simZlavris: ∆T~∆W, romelic gansazRvravs TviTmweris kalmis 

gadaxras h bazisuri xazidan. ∆W iTvleba Semdegnairad:  
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sadac: U – denis wyaros Zabva. 
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Ra – ampulis gamaxureblis winaRoba. 

Rg – gare cvladi winaRoba, romlis mniSvneloba gansazRvravs 

skanirebis siCqares (igi CarTulia mimdevrobiT ampulis wredSi). 

∆R – kalibrebisas gare wredis winaRobis cvlileba. 

Tu viciT ∆W, h da TviTmweris diagramis moZraobis siCqare, 

SeiZleba gamovTvaloT farTobis erTeulze mosuli siTbos 

raodenoba formuliT: 

t
l

h
Wq

∆
∆∆

=   (j/mm2) 

diferencialur mrudze temperaturuli niSnulebis dasmis 

Semdeg saSualeba gveZleva (∆T; t) koordinatidan gadavideT (∆T; T) 

koordinatebSi. ),( T
dT
dQ

koordinatebSi gadasasvlelad aucilebeli 

pirobaa dT/dt=const da miviRebT: 
dt
dQ

dtdTdT
dQ

/
1

= . amis Semdeg ukve 

martivia denaturaciis kuTri siTbos gansazRvra formuliT: 

MqSQ /= , sadac Q – siTbos raodenobaa, romelic modis S 

farTobze (siTbos STanTqmis mrudiTa da bazisuri xaziT 

SemosazRvruli), M – sakvlevi nimuSis masa. 

gamzomi bloki mierTebulia PCI kompiuterTan (Pentium 3). 

registraciis maqsimaluri siCqare Seadgens 4 wert. wm.-Si, 

gazomvebi tardeboda gamokiTxvis siCqariT  - 2 wert.wm.-Si, 

skanirebis siCqare SegviZlia vcvaloT 0.003 – 2 0C/wT-Si 
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SualedSi. gazomvis temperaturuli intervali – 0 – 150 0C-ia. 

bazisuri xazidan minimaluri gadaxra skanirebis reJimSi 5 – 150 

0C intervalSi ara umetes 10-5 J/K. mrudis piveladi damuSaveba 

(bazisuri xazis aproqsimacia, mrudis kalibreba da normireba) 

warmoebs specialurad Sedgenili programis saSualebiT, xolo 

damuSaveba (rTuli mrudis Semadgenel komponentebad dayofa, 

calkeuli maqsimumebis gamoyofa, mrudis integrireba da grafikis 

ageba) warmoebs Origin 6.0 programis paketis saSualebiT. 
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sur. 2. diferenciuli skanirebadi mikrokalorimetris blok-sqema. 
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4. gamokvlevaTa Sedegebi da gansja 

 

4.1 bioregulatori peptidebis prostomaqsisa da vilonis  

gavlena citoplazmatur struqturebze, birTvul matriqsebsa da 

qromatinis Termodinamikur stabilurobaze  in situ 

 

amerikeli mecnierebis (Touchette N.A and Cole R.D 1985) Tanaxmad, 

HeLa-s ujredebis denaturacia mimdinareobs temperaturul 

intervalSi 40-110 
oC, romelic xasiaTdeba mkafiod gamoxatuli 

mxriT temperaturul intervalSi 45-70 
oC da oTxi siTboSanTqmis 

pikiT: Td = 65
 oC; 78 oC; 84 oC; 107 oC;  (sur. 3). imave ujredidan 

gamoyofili birTvis denaturacia ki xasiaTdeba naklebad 

intensiuri mxriT 45-70
 oC da pikebiT 78 oC; 84 oC; 107 oC; maTi azriT 

es monacemebi pirdapir miuTiTeben, rom birTvis denaturaciisas 

intensiuri pikis gaqroba kalorimetrul mrudze  65
 oC-ze 

dakavSirebulia citoplazmaturi cilebis denaturaciasTan. 

birTvidan gamoyofili qromatinis denaturaciis mrudze ki 

mkafiod gamosaxuli siTboSTanTqmis gaqroba temperaturul 

intervalSi 45-70
 oC, romelic daimzireba birTvis denaturaciis 

SemTxvevaSi miuTiTebs masze, rom am temperaturul intervalSi 

citoplazmatur cilebTan erTad denatutacias ganicdis birTvis 

matriqsi da arahistonuri cilebi. rac Seexeba, amave mrudze – 
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107 oC-ze  intensiuri pikis gaqrobas niSnavs, rom qromatinis 

gamoyofisas birTvidan irRveva misi zemaRali struqtura. es 

ukanaskneli monacemebi ki miuTiTebs imaze, rom birTvis da 

ujredis denaturaciis procesi ufro srulad asaxavs natiuri 

qromatinis struqturul organizacias, vidre amave obieqtebidan 

Tanamedrove meTodiT gamoyofili xsnadi qromatini. es naTlad 

Cans qromatinis denaturaciis mrudebidan. qromatinis 

gamoyofisas 300nm-iani fibrila (Td = 107 oC; ) praqtikulad ingreva, 

misi gadasvlis temperatura mcirdeba da udris: Td ∼ 90
 oC (mxari 

qromatinis mrudze) da 82
 oC. amave dros siTboSTanTqmis piki 

qromatinis lrobis SemTxvevaSi birTvis lRobasTan SedarebiT 

3,5-jer ufro intensiuria. 

sur. 4-ze naCvenebia qromatinis struqturuli ierarqia.    

mravalricxovani eqsperimentaluri Sedegebidan naCvenebia, 

rom sxvadasxva gareSe faqtorebi sxvadasxvanairad moqmedeben 

aqtiur da pasiur qromatinze. Mmag. rauSeris virusiT 

daavadebuli virTxa BALB/c-s elenTis qsovilis gamokvlevisas 

30% aqtiuri qromatinisa eqvemdebareba mniSvnelovan 

dekompaqtizacias, xolo heteroqromatinis struqtura icvleba 

umniSvnelod. im SemTxvevaSi ki roca Seiyvanes mcire raodenobiT 

karcerogenuli SenaerTi “benzo(a)pireni” suraTi Seicvala, rac 

gamoixateboda pasiuri qromatinis dekondensaciaSi.  
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sur. 3. HeLa-ujredebis, birTvis da qromatinis 

mikrokalorimetruli Canaweri 
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sur. 4. qromarinis struqturuli ierarqia. 
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kerZod, adgili hqonda 30nm-iani fibrilis gadasvlas 10nm-ian 

fibrilaSi (Monaselidze et. al. 1996). siTbos gadanawilebas 

qromatinis domenur struqturebs Soris adgili aqvs agreTve 

adamianis periferiuli sisxlis limfocitebis damuSavebisas 

peptiduri bioregulatorebiT (Lezhava T. A., et. al. 2004). 

sur. 5-ze naCvenebia adamanis  sisxlis limfocitebis 

gaxurebisas Termuli efeqtebis mikrokalorimetruli Canaweri. 

mocemulia  intensiuri asimetriuli egzoTermuli piki 8-400C 

temperaturul intervalSi maqsimumiT  370C –ze. Ggamoyofili 

siTbo(-QQ) daTvlilia bazisur xazsa da mrudis qveS arsebuli 

farTobis mixedviT da tolia 13,4±2,0 j/g mSrali biomasisa. 

mravali monacemebis safuZvelze metaboluri siTbo (-QQ) 

Cveulebriv dakavSirebulia ujredebis sunTqvasTan, bioqimiur 

reaqciebTan, nukleinis mJavebis modifikaciasa da 

makromolekulebis sinTezTan da asaxavs ujredebis gadarCevis 

xarisxs (Monaselidze  at. al. 2006).  siTbos gamoyofa xdeba imis gamo, 

rom 40 0C-mde ujredi cocxalia da masSi mimdinare bioqimiuri 

procesebi maqsimums aRweven daaxloebiT 37 0C-ze. 40 0C-dan iwyeba 

ujredSi Semavali struqturebis  denaturacia. oTxi piki da sami 

mxari iqna Cawerili 40-120 0Ctemperaturul intervalSi. 
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sur. 5. xandazmuli adamianis sisxlis limfocitebis 

mikrokalorimetruli Canaweri prostomaqsis zemoqmedebis pirobebSi. 

pH=7,1. gaxurebis siCqare 0,1
 oC /wT-Si. uwyveti xazi – limfocitebi 

daumuSavebeli prostomaqsiT, ujredebis raodenoba – 2x10-7 (mSrali 

biomasa 4,8 mg. dnm – 0,095 mg), wyvetili xazi  - limfocitebi 

damuSavebuli 0,05 mM/ml prostomaqsiT, ujredebis raodenoba – 1,5x10-7 

(mSrali biomasa 4,4 mg. dnm 0,092mg). 
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integraluri siTbo daTvlilia endoTermebis SigniT 

arsebuli farTobidan da tolia 26,5±3,0j/g mSrali biomasisa. 

Mmravalricxovani eqsperimentaluri Sedegebi umaRlesi 

eukariotebis birTvebisa da ujredebisa  gviCvenebs, rom 

membranebi, arahistonuri cilebi, citoplazmaturi struqturebi 

da  birTvuli matriqsebi denaturirdebian 40-85 0C temperaturul 

intervalSi, xolo genetikuri masala - qromatini ki ufro maRal 

temperaturaze  80 – 120 0C temperaturul intervalSi (Lepock J.R., 

et. Al. 1995). aRsaniSnavia, rom intensivoba da zusti 

adgilmdebareoba yvela endoTermisa temperaturul skalaze 

damokidebulia qsovilis tipze (Andronikashvili E., et. Al. 1983., 

Monaselidze J.R., et. Al. 1981). imisaTvis, rom gagverkvia mocemul 

temperaturul intervalSi denaturaciis romeli stadia 

Seesabameba qromatinis denaturacias,  warmodgenili mrudi 

davyaviT gausis mrudebad da miviReT 8 Termuli gadasvla (piki) 

(sur. 6.). QQd (denaturaciis siTbo) gamoTvlilia me-VII da me-VIII 

endoTermebis mixedviT da Seadgens 90,5±9,0j/gram dnm-ze. Ees 

mniSvneloba Seesabameba qromatinis xsnaris Qd-s (75,5±7,5 j/gram 

dnm-ze), eqsperimentaluri cdomilebis farglebSi (Andronikashvili E., 

et. Al. 1983., Balbi C. M. L., et. Al. 1988.,  Monaselidze at.al. 2006). 

siTboSTanTqmis mrudebis Sedareba gviCvenebs, rom peptidis 

Seyvana ujredis kulturaSi iwvevs mrudis profilis Secvlas 
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mxolod 80-120 0C temperaturul intervalSi. kerZod, prostomaqsis 

zemoqmedebisas xdeba me-VII da me-VIII pikebis wanacvleba dabali 

temperaturebisaken 2,9 da 1 0C-iT daumuSavebel ujredebTan 

SedarebiT. daimzireba siTbos gadanawileba me-VII da me-VII 

endoTermebs Soris.  siTbo, romelic modis me-VII endoTermaze 

izrdeba, xolo me-VIII endoTermaze mosuli siTbo mcirdeba, 

sruli gadasvlis siTbo Q(Qd
V11+Qd

V111) ki ucvleli rCeba. am 

gadasvlis denaturaciis parametrebia:  

                      Td
V11=94,40C±0,05                         Td

V111=105,10C±0,05 

 

                Qd
V11=50,8±5,0 j/g dnm       Qd

V111=44,9±4,9 j/g dnm 

  

sur. 7-ze naCvenebia siTboSTanTqmis mrudebi intaqturi da 

viloniT damuSavebuli kultivirebuli ujredebis. (-----) 

Seesabameba moxuci donoris intaqtur ujredebs, (___) Seesabameba 

viloniT damuSavebul moxuci donoris ujredul kulturas, 

xolo (.......) axalgazrda donoris siTboSTanTqmis mruds. 

denaturaciis parametrebia: 
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sur. 6  suraTi (5) dayofilia gausis mrudebad 40-120 
oC temperaturul 

intervalSi.  

I 

II 
III 

IV 

V 

VI 

VII 

VIII 
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      Td( I) = 82,30C               QQQd(I) = 33,8±3,8j/g 

      Td(II) = 950C                                    Qd(II) = 30,2 ± 3,2j/g 

            Td(III) = 1060C                               Qd(III) = 28,0±2,8j/g 

Qd(I,II,III)=92,0±9,2j/g, rac Seesabameba adre miRebul Sedegebs 

(MMonaselidze at. al. 1981.,  Cavazza at. al. 1991). dabaltemperaturuli 

mrudebi, romelTa gadasvlis temperatura aris 46±1,0; 55±1,0; 

63±1,00C, literaturuli monacemebis Tanaxmad (Cavazza at. al. 1991.,  

Cardellini at. al. 2000., Touchette NA., Cole D. 1985. )  Seesabameba 

membranebis, birTvuli matriqsebis da  citoplazmaturi 

struqturebis danaturacias. Aamrigad, SegviZlia vTqvaT, rom 

rogorc prostomaqsis, ise vilonis damatebiT mrudis profili 

ar icvleba mniSvnelovnad 40-800C temperaturul intervalSi e.i. 

isini ar moqmedeben protein-membrana-kompleqsebis 

stabilurobaze, magram  maT aqvT specifiuri gavlena qromatinze 

in situ da iwveven umTavresad heteroqromatinis struqturis 

nawilobriv  dekondensacias. rac gamoixateba siTbos 

gadanawilebiT me-2 da me-3 endoTermebs Soris.  

    Cven mivediT daskvnamde, rom adamianis limfocitebis 

qromatins aqvs ori Termuli gadasvla 950C da 105 0C-ze.  
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sur. 7 qromatinis komformaciuli cvalebadoba volonis Tanaobisas 

(- - -) ---  xandazmuli adamianis sisxlis limfocitebi; 

(__)   _  xandazmuli adamianis sisxlis limfocitebi damuSavebuli 

viloniT; 

(. . . ) _  axalgazrda donoris sisxlis limfocitebi; 
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literaturuli monacemebis Sesabamisad (Balbi C. M. L., et. al. 1988., 

Monaselidze J., et. al. 2002., Cavazza B., et. al. 1991.Touchette NA., Cole D. 1985.) 

me-2 da me-7 endoTerma Seesabameba nukleosomis SuagulSi 

moTavsebuli 10 nm-iani fibrilis gaxsnas (denaturacia 95 0C) 

xolo me-3 da  me-8 endoTerma 30nm-ian  fibrilaze mimagrebuli 

birTvuli matriqsis maryuJis gaxsnas(denaturacia 105 0C), (sur. 6. 

sur. 7) rac dakavSirebulia  nawilobriv  mis 

deheteroqromatinizacia-dekondensaciasTan.          vuSvebT, rom 

damzerili relaqsacia nawilobriv dakavSirebulia 

heteroqromatinis cilebSi qromodomenebis mocilebasTan, 

romlebic lokalizebulni arian heteroqromatinul saitebze da 

gavlenas axdenen sailentur genebze ( Eissenberg J. C., et. al. 2000., Zhao 

T., et. al. 2000., Cardellini et. al.  2000).  

   literaturuli monacemebis Tanaxmad, sur. 8 (Bannister A., et. al. 

2001), meTiltransferazebi iwveven H3 histonSi me-9 poziciaSi 

myofi lizinis  meTilirebas, romelic aris nukleosomis gulis 

SemadgenlobaSi. amis Sedegad  heteroqromatinSi Semavali 

protein 1-is qromatinuli domeni  HP1  ukavSirdeba meTilirebul 

ubans ketavs mas da  iwvevs genebis gaCumebas. vfiqrobT, rom 

viloni iwvevs metiltransferazebSi meTilis jgufis moSorebas. 

amis Sedegad heteroqromatin protein-1-is qromodomeni HP1 ver 

cnobs qromatinze mibmul boloebs da qromatinis es nawili 
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rCeba daucveli. aqedan gamomdinare, xdeba qromatinis Sesabamisi 

ubnis gaaqtiureba. Ees procesi kalorimetrul mrudze  

daimzireba hetereqromatinis denaturaciis temperaturis da 

entalpiis SemcirebiT. 
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sur. 8. SUVAR39H1/HP1 kompleqsiT heteroqromatinis 

struqturizaciis modeli. 
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4.2 sinTezuri polimeris poly[d(A-T)d(A-T)]-s, polimer-

peptid kompleqsisa da Timusis  dnm-is Termodinamikuri 

parametrebis gansazrvra d.s.m meTodiT(in vitro) peptidis 

Zalze mcire koncentraciis Tanaobisas 

 

eqsperimentulad dadasturebulia, rom ZiriTadi ligandebi 

arian mutagenuri da karcerogenuri. amitomac, yuradReba eqceva 

am naerTebis dnm-ze moqmedebis meqanizmebis Seswavlas in vitro da  

in vivo (Khavinson V., et.al. 2005). am TvalsazrisiT yuradRebis centrSi 

moeqca (PNA) peptide nucleic acid-is sinTezi, romelic gamoiyeneba 

kvleviTi, Terapiuli da diagnostikuri miznebisaTvis (Uhlmann E. 

et. al. 1998). Seswavlili iqna am peptidebis da dnm-is 

urTierTqmedebis axali meqanizmi (Kuhn H., et. al. 1999). naCvenebi iqna, 

rom  fsevdo-komplementaruli peptid-nukleinis mJavebi (pc PNAs), 

romlebic dnm-is specifiur mimdevrobas uerTdeba, iwveven 170 

fuZeTa wyvilis sigrZis mqone dnm-is patara maryuJebis warmoqmnas 

ori moxrili fragmentis dimerizaciis saSualebiT (Kuhn H., et. al. 

2004). es bunebrivi peptidebi Cveulebriv uerTdeba dadebiTad 

damuxtul lizinis naSTs da zrdis mis xsnadobis unerianobas. 

ukeTesad uerTdeba nukleinis mJavas garkveul adgilebSi da 

Sedegad miiReba PNA-DNA –s kompleqsi (Abibi A.et. al. 2004., Khavinson 

V. Kh. et. al. 2003).  
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rogorc ukve avRniSneT, peptidebis moqmedebiT in situ mcirdeba 

heteroqromatinis Termodinamikuli stabiloba da is gadadis 

dekondensirebul mdgomareobaSi. savaraudoa, rom gaaqtiureba 

dakavSirebulia qromatinze moTavsebuli proteinebis 

qromodomenebis kooperaciul mocilebasTan. mocileba xdeba im 

adgilebidan, sadac isini iwveven genis gaCumebas (Bannister A. J., et. 

al. 2001),  magram araferia cnobili peptidebisa da dnm-is A-T   da  

G-C  wyvilebis urTierTqmedebis xasiaTze. amisaTvis gamoviyeneT 

d.s.m. meTodi sinTezuri  poly[d(A-T)d(A-T)]  spiralidan gorgalze 

gadasvlis Sesaswavlad. 

unda aRiniSnos, rom sufTa dnm-is, maTi sinTezuri 

analogebis da maTi ligandebTan kompleqsebis lRobis 

procesebis Termodinamikuri analizi gvaZlevs mniSvnelovan 

informacias dnm-ligandebis urTierTqmedebis meqanizmze (Lazurskin 

Y. S., et. al. 1970., Karapetian  A. T., et. al. 1990). 

kvlevis mTavari mizani iyo peptit prostomaqsis 

energetikuli wvlilis dadgena poly[d(A-T)d(A-T)-s lRobis 

entalpiaSi da molekulaTSoris kavSirebze. kerZod, es agenti 

iwvevs stabilizacias Tu destabilizacias A-T wyvilebisas, ebmeva 

dnm-s kovalenturad Tu ufro sustad histonebis da protaminebis 

msgavsad. 
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sur. 9. poly[d(A-T)d(A-T)]-s ganzavebuli xsnaris dnobis 

mikrokalorimetruli mrudebi, gadaTvilili  gram mSral biomasaze 

(20 mM fosfatur buferSi, pH7.2, C=0.064 %), prostomaqsis sxvadasxva 

Tanafardobisas (R). sadac R aris prostomaqsis moluri Tanafardoba 

poly[d(A-T)d(A-T)]-s fuZeTa wyvilze. 

(1) R=0;  (2)  R=2,4x10 -3    (3)  R=7,2x10-3 
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sur. 9. gviCvenebs poly[d(A-T)d(A-T)-s  ganzavebuli xsnaris 

siTboSTanTqmis mruds  prostomaqsis sxvadasxva koncentraciis 

Tanaobisas. Cans, rom misi gadasvla spiraluri formidan 

gorglovan formaSi xdeba erT safexurad.  

dnobis siTbo, gaangariSebulia bazisur xazsa da mrudis qveS 

arsebuli farTobis mixedviT da tolia 6,4±0,4; 6,9±0,4; 6,7±0,4   k/g, 

romelic dadasturda poly[d(A-T)d(A-T)-s  dnobis winaT miRebuli 

Sedegebidan (Andronikashvili E., et. al. 1974). prostomaqsis 

koncentraciis gazrdam  gamoiwvia dnobis mrudis gadaxra ufro 

maRal temperaturaze. ∆Tm gaizarda 2,40C-dan 5,60C-de dnobis 

mrudis umniSvnelo cvlilebiT. aqedan gamomdinare poly[d(A-T)d(A-

T)-s  dnobis intervalis gafarToeba 100%-iT zrdis Tm-s 6
0C-iT, 

∆Hm-is  mniSvnelovani cvlilebis gareSe. miRebuli Sedegebi 

daimzireba R-is mniSvnelobis SualedSi 2,4x10-3
 dan 7,2 x10-3 mol 

peptidamde erT mol A-T  fuZeTa wyvilze gaangariSebiT. 

gamoTqmulia mosazreba, rom prostomaqsi ukavSirdeba poly[d(A-

T)d(A-T)-s  molekulas boloebSi da warmoqmnis wriul 

molekulas, romelic dneba ufro maRal temperaturaze da 

farTo temperaturul intervalSi, vidre Tavisufali   

poly[d(A-T)d(A-T). es mosazreba eTanxmeba optikuri meTodebiT 

miRebul Sedegebs wriul dnm-ze misi lRobisas fiziologiur 

pirobebSi.   
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sur. 10. Tdnda ∆Tdn damokidebuleba poly[d(A-T)d(A-T)]-s da prostomaqsis 

sxvadasxva Tanafardobaze (R). 
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sur. 11   Timusis dnm-is dnobis kalorimetruli Canaweri 

a – daumuSavebeli viloniT 

b – damuSavebuli viloniT 
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sur. 10 asaxavs Tu rogor izrdeba mrudis  gadasvlis 

temperatura da farTovdeba dnobis intervali prostomaqsis 

koncentraciis gazrdisas umniSvnelod. 

sur. 11-ze naCvenebia  intaqturi  da viloniT damuSavebuli  

Timusis        dnm-is siTboSTanTqmis mrudi.  

me-12 suraTis mixedviT SegviZlia vimsjeloT, kavSiri 

peptidsa da polimers Soris aris kovalenturi Tu ufro susti. 

uwyveti mrudi Seesabameba mruds, roca polimeris koncentracia 

xsnarSi aris 2x10-3, xolo molaruli Tanafardoba peptid-

polimerisa_7,2x10-3. Semdeg  imave  xsnarSi  damatebuli iqna 

polimeris igive raodenoba, ramac gamoiwvia dnobis mrudis 

wanacvleba dabali temperaturisaken da molaruli Tanafardoba 

xsnarSi peptid-polimerisa  gaxda 2,4x10-3. es niSnavs, rom maT 

Soris kavSiri ar iyo kovalenturi da  polimeris koncentraciis 

gazrdam gamoiwvia maT Soris kavSiris gawyveta da peptidis 

molekulebi gadanawilda polimeris molekulebze.  

Cven vfiqrobT, rom prostomaqsi ebmis poly[d(A-T)d(A-T)-s ara 

kovalenturi bmiT, warmoqmnis wriul Caketil struqturas, zrdis 

Termostabilurobas da afarToebs dnobis intervals. 
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sur. 12.  poly[d(A-T)d(A-T)]-s dnobis mikrokalorimetruli mrudebi 

polimeris koncentraciis zrdisas 

PH=7.2,    uwyveti mrudi – R=7,2x10-3    wyvetili mrudi -   R=2,4x10-3 
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d  a  s  k  v  n  e  b  i 

  

1. kalorimetruli meTodis gamoyenebiT gansazRvruli iqna xanSi 

Sesuli adamianis sisxlis limfocitebis metaboluri siTbo, 

romelic tolia 13,4±2,0j/g. naCvenebia, rom prostomaqsi dabali 

koncentraciebisas iwvevs limfocitebis kulturis 

sicocxlisunarianobis donis gazrdas 15-20%-iT 

2. gansazRvrulia xanSi Sesuli adamianis sisxlis limfocitebis 

denaturaciis siTbo, romelic Seesabameba 26,5±3,0j/g 

mniSvnelobas. naCvenebia, rom ujreduli membranebi, 

citoplazmaturi struqturebi da birTvuli matriqsebi 

denaturirdebian 40-850C temperaturul intervalSi, xolo 

genetikuri masala_qromatini 80-1200C temperaturul 

intervalSi. kerZod, 1050C  da 950C-ze. 

3. peptidebis moqmedebisas adamianis sisxlis limfocitebis 

ujredis kulturaze ar SeimCneva masSi Semavali  membranebis, 

citoplazmaturi cilebisa da birTvuli matriqsebis 

struqturuli organizaciis raime mniSvnelovani cvlileba, 

daimzireba mxolod siTbos gadanawileba hetero da aqtiuri 

qromatinis pikebs Soris. es cvlileba dakavSirebulia 

qromatinis heteroqromatinizebuli ubnebis 
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deheteroqromatinizaciasTan, ris Sedegadac xdeba 30nm-iani 

fibrilis dekondensacia da misi gadasvla 11nm-ian fibrilaSi. 

4. SemoTavazebulia peptidebis moqmedebis sqema. kerZod, peptidebi 

iwveven meTilis jgufis moSorebas da qromatinis Sesabamisi 

ubnebis  gaqtiurebas, romelic dekondensirdeba  da SemdgomSi 

ganicdis denaturacias 950C-ze 

5. poly[d(A-T)d(A-T)]-prostomaqsis da dnm-vilonis Termodinamikuli 

parametrebis analizis safuZvelze dadginda, rom peptidebi 

ebmian dnm-is molekulebs da mis sinTezur analogs boloebSi 

arakovalenturi bmiT da  qmnian Caketil wriul struqturas.  
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