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Sesavali 

problemis aqtualoba 

yovelwliurad mzardi interesi tkivilis problemisadmi 

ganpirobebulia im adamianTa kontingentis matebiT, romlebsac 

aReniSnebaT sxvadasxva saxis tkivilis sindromi. mkvlevarebi in-

tensiurad ganagrZoben tkivilisa da tkivilsawinaaRmdego 

reaqciebis makontrolebeli mizanmimarTuli gzebis Ziebas. aseTi 

Ziebis mniSvnelovan mimarTulebas warmoadgens centraluri 

neiroqimiuri da neirofiziologiuri meqanizmebis dadgena, 

romlebic akontroleben organizmis sapasuxo reaqciis 

intensivobas mtkivneuli gaRizianebis sapasuxod. 

nocicepciis ukanaskneli rgoli tkivilis SegrZnebaa. 

tkivilis informacias aRiqvams sensoruli neironebi, e.w. noci-

ceptorebi, romelTa signalebi aRwevs zurgis tvins da iqidan 

specifikuri gzebiT – Tavis tvins [Willis W.D. Jr, Westlund K.N., 2001]. 

Talamusi tvinis is Rrma struqturaa, romelic am impulsebis 

ZiriTadi mimRebia [Martin R.J., Apkarian A.V. et al., 1990]. Talamusis 

lateraluri struqturebi uzrunvelyofs tkivilis sensorul-

diskriminaciul xarisxs (mtkivneuli stimulis somatotopika, 

misi xangrZlivoba, intensivoba da sxv.), medialuri Talamuri 

ubnebi monawileoben tkivilis motivaciur-emociur-afeqtur 
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aspeqtebSi (axali somesteturi stimulebis gamoyofa, axali 

potenciurad saSiSi situaciis informaciis swrafi gadacema) 

[Лиманский Ю.П., 1986]. nocicepturi impulsacia aRwevs Talamusis 

specifikur ventralur birTvebs (ukana medialursa da 

lateralurs – vpmb, vplb da winas da ukanas _ vab, vpb) da 

naklebad – araspecifikur birTvebs (centromedialurs – cmb da 

retikulurs – rb) [Kim D., Park D. et al., 2003; Tang J.S., Yuan B. et al., 

1995]. am birTvebSi mravlad aris warmodgenili neironebi, 

romlebic mtkivneul gaRizianebaze reagireben [Bordi F., Quartaroli 

M.J., 2000; Абзианидзе Е.В., Бутхузи С.М. и др., 1990]. 

Talamusis specifikur birTvebSi mtkivneuli gaRizianebis 

sapasuxod aqtiurdebian neironebis 80%, 15% – rogorc 

mtkivneul, ise umtkivneulo gaRizianebaze, xolo neironebis 5% 

mtkivneul gaRizianebas SekavebiT pasuxobs. z. sayvareliZis 

(1999), n. inwkirvelisa da sxv. (2000) eqsperimentebiT dadgenil 

iqna, rom Talamusis araspecifikuri birTvebis neironebis 40% 

SekavebiT reagirebs mtkivneul stimulze, 47,5% neironebisa aq-

tivirdeba rogorc mtkivneul, ise umtkivneulo gaRizianebaze da 

12,5% pasuxobs mxolod mtkivneul gaRizianebas [inwkirveli n., 

bokeria T. da sxv., 2000]. 

1969 wels reinoldsma [Reynolds D., 1969] pirvelma aCvena, rom 
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centralur rux nivTierebas (crn) aqvs analgeziuri moqmedeba. 

Semdgomi gamokvlevebiT dadginda, rom analgezia da hipoanal-

gezia aRiniSneba, agreTve, Tavis tvinis mravali warmonaqmnis ga-

Rizianebisas [Bekaia G., Sakvarelidze Z. et al., 1997; Абзианидзе Е.В., Бутхузи 

С.М. и др., 1990]. Tavis tvinis struqturebSi (nakeris birTvebi, 

centraluri ruxi nivTiereba, hipoTalamusi, sensomotoruli, 

suprasilviuri xveuli) da Talamusis araspecifikur birTvebSi 

[Инцкирвели Н.А., Бокерия Т.Б. и др., 2000; sayvareliZe z., 1999] aris 

neironebi, romelTa aqtivoba mtkivneuli gaRizianebis sapasuxod 

iTrguneba. Talamusis araspecifikuri centromedialuri da 

retikuluri birTvebis gaRizianebiT kavdeba samwvera nervis 

birTvis neironebis gamowveuli nocicepturi aqtivoba, rac 

migvaniSnebs am birTvebis daRmaval antinociceptur moqmedebaze 

[inwkirveli n., bokeria T. da sxv., 2000; Bekaya G., Sakvarelidze Z., 

1999]. gamoiTqva mosazreba, rom es neironebi antinocicepturia, 

da Seiqmna koncefcia Tavis tvinis endogenuri analgeziuri anu 

antinocicepturi sistemis Sesaxeb. male dadgenil iqna, rom 

tkivilisa da gautkivarebis warmoqmnis procesebi yovel 

konkretul SemTxvevaSi uzrunvelyofilia da xorcieldeba 

SerCeviTi da specifikuri neiroqimiuri (opiaturi, kateqo-

laminuri, serotoninuri da sxv. peptiduri) da neiro-
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fiziologiuri meqanizmebiT [Giordano J., Schultea T., 2004; Bоrdi F., 

Quartaroli M.J., 2000; Bekaya G., Sakvarelidze Z., 1999, 1997; Vetrile L.A., 

Basharova L.A. et al., 1993].  

tkivilis makontrolebeli Talamuri neiroqimiuri meqa-

nizmebi dRemde dazustebuli ar aris, ramdenadac am struqturis 

antinocicepturi ubnebi SedarebiT gvian iqna identificirebuli 

[sayvareliZe z., 1999; Bekaia G., Sakvarelidze Z. et al., 1997]. Talamusis 

araspecifikuri birTvebis analgeziuri gavlena Talamusisa da 

Tavis tvinis qerqis nociceptur neironebze aseve praqtikulad 

Seswavlili ar iyo. 

tkivilisa da analgeziis meqanizmebis Seswavla samedicino 

da socialuri mniSvnelobis erT-erT aqtualur problemad 

rCeba. jmo-s monacemebiT [Latthe P., Latthe M. et al., 2006; WHO, 2004] 

qronikul daavadebaTa 70%-Si aRiniSneba Tanmxlebi tkivilis 

sindromi, bevr SemTxvevaSi ki TviTon tkivilis sindromi (qro-

nikuli, anu paTologiuri tkivilis arsebobiT) iwvevs Sromis-

unarianobis mniSvnelovan daqveiTebas an srul dakargvas. 

didi xnis ganmavlobaSi iTvleboda, rom mtkivneuli 

statusis Camoyalibebasa da tkivilis modulaciaSi mxolod 

neironebi monawileoben. magram bolo wlebSi dadginda, rom 

gliis ujredebi – astrocitebi da mikrogliocitebi – 
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mniSvnelovan rols TamaSoben qronikuli tkivilis statusis 

ganviTarebasa da SenarCunebaSi. kerZod, zurgis tvinis gliis 

ujredebis aqtivacia aRiniSneba qronikuli tkivilis pirobebSi, 

rogoricaa: formalinis [Fu K-Y., Light A.R. et al., 1999; Sweitzer S.M., 

Colburn R.W. et al., 1999; Watkins L.R., Martin D. et al., 1997] an anTebiTi 

procesis sxva gamomwvevi nivTierebebis kanqveSa ineqcia [Watkins 

L.R., Milligan E.D. et al., 2001a; Watkins L.R., Milligan E.D. et al., 2001b], 

intraperitoneuli anTeba [Watkins L.R., Maier S.F., 2000], 

periferiuli nervis travma [DeLeo J.A., Colburn R.W., 1999], zurgis 

tvinis fesvebis dazianeba an gadakveTa, kbilis pulpis eleq-

truli gaRizianeba [Hashizume H., Rutkowski M.D. et al., 2000; Hashizume 

H., DeLeo J.A. et al., 2000; Popovich P.G., Wei P. et al., 1997]. 

nivTierebebi, romlebic arRveven gliis aqtivaciis process, 

tkivilis statusis gaZlierebasac ablokireben [Sweitzer S.M., 

Shubert P. et al., 2001; Watkins L.R., Milligan E.D. et al., 2001a; Watkins L.R., 

Milligan E.D. et al., 2001b; Hashizume H., Rutkowski M.D. et al., 2000; Hashizume 

H., DeLeo J.A. et al., 2000; Watkins L.R., Martin D. et al., 1997]. zurgis tvinis 

astrocitebis aqtivacia iTrguneba neiropaTiuri tkivilis 

mablokirebeli farmakologiuri preparatebis gamoyenebiTac 

[Garrison C. J., Doughtery P.M. et al., 1994]. 

zemoTqmulidan gamomdinare, Tavis tvinis sxvadasxva struq-
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turis astrocitebis reaqciis Seswavla tkivilis da analgeziis 

centraluri meqanizmebis dadgenisa da farmakologiuri tkivil-

gamayuCebeli preparatebis efeqturobis Sefasebis perspeqtiuli 

mimarTulebaa. 

NMDA receptorebi did rols TamaSoben tkivilis 

gadacemaSi. isini monawileobas iReben rogorc “gacxarebis” 

(fiziologiuri fenomeni, romlis gamo zurgis tvinis neironebi 

gaZlierebuli aqtivobiT pasuxoben C-boWkoebis ganmeorebiT 

aqtivacias) [Diekenson A., Sullivan A., 1987], aseve centraluri 

sensitizaciis procesebSi (zogadi fenomeni, romlis drosac 

mcirdeba sensoruli neironebis agznebadobis zRurbli da isini 

spontanurad ganimuxtebian periferiuli mtkivneuli stimula-

ciis Semdeg) [Dubner R., Ruda M., 1992]. 

tkivilis sxvadasxva eqsperimentul modelSi NMDA re-

ceptorebis antagonistebiT bkolireba iZleva antinociceptur 

efeqts. 

ketaminis peroraluri Seyvanis antinocicepturi efeqti 

pirvelad gamovlenil iqna virTagvebSi [Baumeister A., Advokat C., 

1991] da makaka rezusebSi [France C., Snyder A.M. et al., 1989] kudis 

SekrTomis testis gamoyenebiT, TagvebSi ZmarmJaviT gamowveuli 

mtkivneuli gaRizianebisas [Finck A., Samaniego E. et al., 1988]. 
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adamianebSi subanesTetikuri dozebiT, parenteralurad Seyvanil 

ketamins analgeziuri Tvisebebi gaaCnia [Arendt-Nielsen I., Petersen-

Felix S. et al., 1995; Sadove M., Shulman M. et al., 1971]. 

igive dozebiT ketaminis ineqcia kunTebSi efeqturi iyo 

postoperaciuli tkivilis dros [Maurset A., Skoglund L. et al., 1989; 

Sadove M., Shulman M. et al., 1971], damwvrobis tkivilisas [Slogoff S., 

Allen G. et al., 1974]. amas garda, klinikuri gamokvlevebiT dadginda, 

rom parenteralurad Seyvanili ketamini neiropaTiur tkivilsac 

amcirebs [Max M., Byas-Smith M.G. et al., 1995]. 

Tanamedrove monacemebi miuTiTebs fsiqoemociuri sferos 

disfunqciasa da Tavis tvinSi serotoninis donis cvalebadobas 

Soris garkveuli kavSiris arsebobaze [Steiner M., 2000]. aseTi 

darRvevebis koreqcia SesaZlebelia serotoninis ukutacebis se-

leqtiuri mainhibirebeli antidepresantebiT [Dimmock P.W., Wyatt 

K.M. et al., 2000; Fishbain D., 2000; Freeman E., Sondheimer S. et al., 2000; 

Fredman S.J., Fava W. et al., 2000]. radgan qronikuli tkivilis 

sindromis mqone adamianebs aseve aReniSnebaT fsiqoemociuri 

sferos gamoxatuli disfunqcia, antidepresantebis tkivilgama-

yuCebeli moqmedebis Seswavla perspeqtiul amocanad gvesaxeba, 

romlis gadawyveta mogvcems qronikuli tkivilis mkurnalobis 

efeqtur saSualebas. 
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nebismieri specialobis eqimisTvis cnobilia tkivilisa da 

misi mkurnalobis problema. samwuxarod, tkivilis fundamenturi 

neirobiologiuri, paTofiziologiuri da paTogenetikuri as-

peqtebis SeswavlaSi garkveuli progresis miuxedavad, tkivilis 

mkurnalobasTan dakavSirebuli, klinikuri medicinisTvis prio-

ritetuli sakiTxebi jerjerobiT gadauWreli rCeba. sakmarisia 

aRvniSnoT, rom dRemde ar arsebobs tkivilis intensivobis 

ganmsazRvreli saimedo, obieqturi da adekvaturi meTodi 

[Джеймисон Р.Н., 1998; Tollison C.D., 1998]. savaraudo meTodis 

damuSavebisaTvis saWiro erTiani Teoriuli bazac ar Seqmnila 

[Price D.D., 2000]. 

am mdgomareobis ZiriTad mizezs warmoadgens is faqti, rom 

tkivili rogorc sensoruli da emociuri gancda aris su-

bieqturi aRqmis kategoria, anu SegrZneba, romelsac akontro-

leben: Segneba, qceva da sxva faqtorebi, magaliTad, winaswari 

gamocdileba da aRzrda. amitom sxvadasxva adamiani aRiqvams 

tkivils Taviseburad, da adamianebis mtkivneuli SegrZnebis ga-

zomva an Sedareba praqtikulad SeuZlebeli xdeba individual-

uri sxvaobebis gamo. 

tkivilis Sefasebis yvela arsebuli cifruli sistema Sez-

Rudulia saimedoobis TvalsazrisiT [Tollison C.D., 1998]. tkivilis 
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intensivobis raodenobriv Sefasebas didi mniSvneloba aqvs, rad-

gan igi xSirad aris Terapiuli koreqciis erTaderTi 

gadamwyveti Cveneba da, amave dros, misi adekvaturobisa da 

efeqturobis informatiuli maCvenebeli. 

zemoxsenebuli mizezebis gamo qronikuli tkivilis sin-

dromis mqone pacientebis mdomareobis informatiuli maCve-

neblis damuSaveba, romelic SeiZleba gamoyenebul iqnas skri-

ninguli da diagnostikuri gamokvlevebisas, Tanamedrove 

mecnierebis aqtualuri problemaa. am miznis miRwevis erT-erTi 

perspeqtiuli gza aris eeg-is raodenobrivi da Tvisobrivi 

maCveneblebis analizi. 

kvlevis mizani da amocanebi 

kvlevis mizania antinocicepciis centraluri fiziolo-

giuri, neiroqimiuri da farmakologiuri aspeqtebis Seswavla. am 

miznis ganxorcielebisaTvis dasaxul iqna Semdegi konkretuli 

amocanebi: 

1. Talamusis rolis dadgena nocicepciis regulaciaSi: 

 – Talamusis araspecifikuri birTvebis (centromedia-

luri da retikuluri) antinocicepturi gavlenis dadgena 

samwvera nervis birTvis, nakeris dorsaluri birTvisa da 

hipoTalamusis nociceptur neironebze. 
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 – Talamusis specifikuri da araspecifikuri birTvebis 

antinocicepturi aRmavali (Tavis tvinis qerqze) da 

daRmavali (samwvera nervisa da nakeris birTvebze, 

centralur rux nivTierebaze) gavlenis neiroqimiuri 

meqanizmebis dadgena. 

 – Talamusis araspecifikuri birTvebis (centromedia-

luri da retikuluri) stimulaciiT sensomotoruli qerqis 

nocicepturi neironebis gamowveuli aqtivobis Sekavebis 

gzebis dadgena. 

2. Tavis tvinis sxvadasxva struqturebSi mtkivneuli gaRi-

zianebis Semdeg neironebis, gliis ujredebis raodenobisa 

da gliis indeqsis gansazRvra. 

3. agresiasa da antinocicepciis procesebs Soris urTier-

Tobis dadgena: 

 – centraluri ruxi nivTierebis rolis garkveva 

agresiuli qcevis paTogenezSi. 

 – 5-oqsitriptofanis efeqtebis Sefaseba bunebiT agre-

siuli da testosteronis gavleniT gaagresiulebuli vir-

Tagvebis qcevaze. 

4. farmakologiuri nivTierebebis analgeziuri moqmedebis 

meqanizmebis dadgena: 
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 – benzodiazepinebis (midazolamis) analgeziuri da qce-

viTi efeqtebis gamovlena virTagvebSi. 

 – Tavis tvinis sxvadasxva struqturebSi adgilobriv 

sisxlis nakadze ketaminis (NMDA receptorebis bloka-

toris) sxvadasxva dozebis gavlenis dadgena. 

 – qronikuli tkivilis sindromis mqone pacientebSi se-

rotoninis ukutacebis mainhibirebeli antidepresantebiT 

mkurnalobis efeqturobis Sefaseba. 

5. mkurnalobis procesSi qronikuli tkivilis dinamikis eeg-is 

markerebis dafiqsireba. 

miRebuli Sedegebis mecnieruli siaxle 

– dadgenilia, rom Talamusis araspecifikuri birTvebis 

(centromedialuri da retikuluri) antinocicepturi gav-

lena samwvera nervis birTvisa da nakeris dorsaluri 

birTvis neironebze, garda pirdapiri gzebisa, xorcieldeba 

centraluri ruxi nivTierebis saSualebiT da es zegavlena 

opiaturi bunebisaa. 

– dadgenilia, rom Talamusis araspecifikuri birTvebi moqme-

deben hipoTalamusis sxvadasxva ubnebze, garda cnobili 

pirdapiri gzebisa, centraluri ruxi nivTierebisa da 

nakeris dorsaluri birTvis meSveobiT. centraluri ruxi 
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nivTierebis zegavlena opiaturi bunebisaa, xolo nakeris 

dorsaluri birTvis – serotoninerguli. 

– damuSavebulia Tavis tvinis antinocicepturi struqturebis 

neiroqimiuri urTierTkavSirebis sqema. 

– gliis indeqsis gamoTvliT dadginda, rom centralur rux 

nivTierebaSi, qerqis frontoparietul zonasa da sartylis 

xveulSi, mtkivneuli gaRizianebiT gamoiwveva gliis uj-

redebis reaqcia, romelic gamoixateba maT gamravlebaSi, 

neironebis raodenoba ki ar icvleba. 

– dadgenilia, rom centraluri ruxi nivTiereba mona-

wileobas iRebs, naTxemisa da hipoTalamusis birTvebis 

gaaqtivebiT gamowveuli, agresiuli qcevis regulaciaSi. 

– dadgenilia ketaminis (NMDA receptoris blokatoris) 

Tavis tvinis struqturebis adgilobriv sisxlis nakadze 

moqmedebis orfaziani efeqti. pirvel fazaSi vlindeba 

adgilobrivi sisxlis nakadis mkveTri dozadamokidebuli 

daqveiTeba, meore fazaSi ki misi Semdgomi mateba. naCvenebia 

ketaminis analgeziuri Tvisebebi. 

– dadgenilia, rom serotoninis ukutacebis mablokirebeli an-

tidepresantebis (qlomipramini) analgeziuri efeqti ramdenime 

dRiT win uswrebs maT fsiqotropul efeqts, rac ganapirobebs 
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qronikuli tkivilis sindromis mkurnalobis sqemaSi, maTi 

CarTvisas, tkivilis intensivobis mniSvnelovan daqveiTebas. 

– aRmoCenilia tkivilis dinamikisaTvis damaxasiaTebeli eeg-is 

maCveneblebis cvlilebebi. 

miRebuli Sedegebis Teoriuli da praqtikuli 

mniSvneloba 

naSromi mniSvnelovnad aRrmavebs codnas Tavis tvinis 

antinocicepturi sistemis fiziologiisa da neiroqimiuri meqa-

nizmebis Sesaxeb. tkivilis makonrolebeli struqturebisa da 

maTi zegavlenis eleqtrofiziologiuri gzebisa da neiro-

qimiuri (adrenerguli, dofaminerguli, serotoninerguli, opia-

turi) meqanizmebis  dadgena gvaZlevs tkivilis kontrolis meTo-

debis (maT Soris neirofarmakologiuri meTodebis) damuSavebis 

saSualebas. 

mtkivneuli gaRizianebisas, Tavis tvinis sxvadasxva ubanSi 

gliis indeqsis gamoTvliT cvlilebebis dafiqsireba, miuTiTebs 

tkivilmgrZnobiare struqturebis gamosavlenad am meTodis 

gamoyenebis efeqturobaze. 

sxvadasxva jgufis farmakologiuri preparatebis (anti-

depresantebi, anesTetikebi, sedatiuri saSualebebi) analgeziuri 

Tvisebebis warmodgenili daxasiaTeba gvaZlevs saSualebas gamo-
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viyenoT isini ara mxolod pirdapiri CvenebiT, aramed gautki-

varebis mizniTac. 

naSromSi aRmoCenili tkivilis dinamikisaTvis damaxasia-

Tebeli eeg-is maCveneblebis cvlilebebis gaTvaliswineba tki-

vilis obieqturi Sefasebis perspeqtiul meTodad gvevlineba. 

dasacavad gamotanili ZiriTadi debulebebi 

– samwvera nervis birTvis da nakeris dorsaluri birTvis 

neironebze Talamusis araspecifikuri birTvebis antino-

cicepturi moqmedebis pirdapiri gzis garda arsebobs meore 

gzac, romelic opiaturi bunebisaa da realizdeba 

centraluri ruxi nivTierebis saSualebiT. 

– Talamusis araspecifikuri birTvebi hipoTalamusis sxva-

dasxva ubnebs ukavSirdebian arapirdapiri gziTac, cen-

traluri ruxi nivTierebis (opiaturi meqanizmi) da nakeris 

dorsaluri birTvis (serotoninerguli meqanizmi) meSveobiT. 

– centralur rux nivTierebaSi, qerqis frontoparietul 

zonasa da sartylis xveulSi mtkivneuli gaRizianebisas 

aRiniSneba gliis ujredebis gamravleba, neironebis rao-

denoba ki ar icvleba. 

– centraluri ruxi nivTiereba akontrolebs naTxemisa da hipo-

Talamusis birTvebis gaaqtivebiT gamowveul agresiul qcevas. 
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– ketaminis (NMDA receptoris blokatori) Seyvana, Tavis 

tvinis sxvadasxva struqturebSi iwvevs adgilobrivi 

sisxlis nakadis orfazian cvlilebas – mkveTr dozada-

mokidebul daqveiTebas, rasac mosdevs misi Semdgomi mateba. 

– serotoninis ukutacebis mablokirebeli antidepresantis, 

qlomipraminis, analgeziuri efeqti ramdenime dRiT win 

uswrebs mis fsiqotropul efeqts, rac, qronikuli tkivilis 

sindromis dros, iwvevs tkivilis intensivobis mniSvnelovan 

daqveiTebas. 

– eeg-is beta-1 diapazonis simZlavris, absoluturi mniS-

vnelobis daqveiTeba da alfa aqtivobis zonaTaSorisi 

gradientebis gaZliereba, Seesabameba tkivilis intensivobis 

Semcirebas. 

sadisertacio naSromis aprobacia 

disertaciis masalebi moxsenebulia saqarTvelos fizio-

logTa meore yrilobaze (Tbilisi, 2000, 2-6 oqtomberi), saer-

TaSoriso konferenciaze “samedicino reabilitacia da rait-

Terapia” (Tbilisi, 2006, 20-24 ivnisi). 

naSromi aprobirebulia i. beritaSvilis fiziologiis 

institutis adamianis fsiqofiziologiis, tkivilisa da 

analgeziis neirofiziologiis, cxovelTa qcevisa da emociaTa 
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fiziologiis laboratoriebis gafarToebul sxdomaze (2006, 25 

seqtemberi). 

publikaciebi 

disertaciis Temaze gamoqveynebulia 11 samecniero statia. 

sadisertacio naSromis struqtura da moculoba 

sadisertacio naSromi warmodgenilia 227 nabeWd gverdze 

(kompiuteruli akrefa) da Sedgeba Semdegi Tavebisagan: Sesavali, 

literaturis mimoxilva, gamokvlevis masala da meTodebi, 

miRebuli Sedegebi da maTi ganxilva, daskvnebi, praqtikuli 

rekomendaciebi, gamoyenebuli literaturis sia (452 dasaxeleba). 

naSromi ilustrirebulia 34 suraTiT, 1 sqemiT da 5 cxriliT. 

naSromi Sesrulebulia qarTul enaze. 



- 20 - 
 

literaturis mimoxilva 

tkivilis Semswavleli saerTaSoriso asociaciis rekomen-

daciiT, tkivili warmoadgens arasasiamovno SegrZnebasa da 

emociur gancdas, romelic dakavSirebulia cocxali qsovilis 

realur an potenciur dazianebasTan [ISAP, 1994a]. 

tkivilis saxeebi 

tkivilis SegrZneba araerTgvarovania, sxvadasxva damazia-

nebeli agenti an fsiqogenuri faqtori tkivilis gansxvavebul 

SegrZnebas iwvevs, rac damokidebulia drois faqtorze, 

SegrZnebis intensivobasa da keris lokalizaciaze. ganasxvaveben: 

mwvave da qronikul, pirvelad da meorad, mwvel da yru, 

zedapirul da Rrma, fizikur da fsiqogenur tkivils [ISAP, 

1994b]. 

zedapiruli da Rrma tkivili 

arsebuli klasifikaciis mixedviT, fizikuri tkivilis erT-

erTi saxea zedapiruli tkivili, romelic SeiZleba iyos Cxvle-

tis an mwveli SegrZnebis msgavsi. zedapiruli tkivilis am ori 

SegrZnebis lokalizacia advilia, anu SesaZlebelia organizmze 

mtkivneuli gamRizianeblis zemoqmedebis adgilis gansazRvra da 

misgan swarfi ganrideba [Henderson LA, Bandler R et al., 2006]. 
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fizikuri tkivilis meore saxea Sinagani organoebisa da 

sayrden-mamoZravebeli sistemis dazianebiT gamowveuli tkivili 

(Rrma tkivili) [O’neill S, Manniche C, 2006], romelic SeiZleba iyos 

yru; misi lokalizacia gaZnelebulia. Rrma tkivilis SegrZneba 

difuzuri xasiaTisaa da SeiZleba proecirdebodes kanis zeda-

pirzec [Farasyn A., 2006]. 

neiropaTiuli tkivili 

fizikuri tkivilis mesame saxea neiropaTiuli tkivili, 

romelic Zlieri, mwvave tkivilis SegrZnebiT xasiaTdeba. igi 

SeiZleba gamowveuli iyos periferiuli nervis dazianebiT, masSi 

paTologiuri (magaliTad, anTebiTi) procesis ganviTarebiT an 

misi kompresiiT. neiropaTiuli tkivili SeiZleba ganviTardes 

zurgis tvinis an Tavis tvinis Rerovani da Talamuri struq-

turebis paTologiiTac [Becerra L, Morris S et al., 2006; Abdi S, Haruo Aet 

al., 2004]. 

zogierT SemTxvevaSi neiropaTiuli tkivili wlebis 

ganmavlobaSi grZeldeba da misi Tavidan acileba sakmaod 

rTulia. am saxis tkivili zogjer endogenuri analgeziuri 

sistemis paTologiiT aris gamowveuli, riTac aixsneba misi 

qronikuli mimdinareoba. aRsaniSnavia isic, rom qronikuli 

tkivili SeiZleba iyos fsiqogenuric. 
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pirveladi da meoradi tkivili 

fizikuri tkivilis saxeobebSi ganasxvaveben pirvelad da 

meorad tkivils. pirveladi tkivilia – xanmokle, zustad 

lokalizebuli, Zlieri, mwvave, romelic gaivlis 0,5-1 wamis gan-

mavlobaSi, Semdeg ki mohyveba meoradi xangrZlivi tkivili – 

mwveli da Znelad asatani, romlis lokalizaciis dadgena 

Znelia. meoradi tkivilis dros aRiniSneba cvlilebebi gul-

sisxlZarRvTa da sasunTq sistemaSi, zogjer – cnobierebaSic. 

aRsaniSnavia, rom meorad tkivils miakuTvneben agreTve yru 

tkivilis SegrZnebasac, romelic Sinagan organoebsa da somatur 

sistemaSi mimdinare paTologiuri procesebis Sedegad war-

moiqmneba da SeiZleba gagrZeldes xanmokle periodis gan-

mavlobaSi (mwvave tkivili), an xangrZlivad (qronikuli tkivili) 

[Shen FH, Samartzis D, Andersson GB., 2006]. es ukanaskneli SeiZleba 

gaxdes reaqtiuli depresiis mizezi. 

fsiqogenuri tkivili 

fsiqogenuri tkivili viTardeba fsiqologiuri an so-

cialuri faqtorebis zegavleniT. fsiqogenuri tkivilis buneba, 

SeiZleba daudgeneli darCes, radgan pacientis qceva xSirad ar 

Seesabameba mis mier aRweril mwvave tkivilis SegrZnebas. 

fsiqogenuri tkivilis SegrZnebis intensivoba xSirad pacientis 
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guneba-ganwyobilebis Sesabamisad icvleba da fsiqotropuli 

preparatebiT mkurnalobis Sedegad mcirdeba [Covington EC., 2000]. 

tkivilis gancda xSirad aReniSnebaT fsiqiuri aSlilobis 

mqone pacientebs. Rrma depresia xSirad qronikuli Tavis 

tkivilis TanxlebiT mimdinareobs. Tavis mxriv, qronikulma 

tkivilma SeiZleba gamoiwvios reaqtiuli depresia. aseve xSirad 

aRniSnaven tkivilis SegrZnebas SizofreniiT daavadebulebi 

[Jakubaschk J, Boker W., 1991]. 

fantomuri tkivili 

aRwerilia tkivilis kidev erTi saxe, e.w. fantomuri 

tkivili. zogierT SemTxvevaSi is aris Zlieri, mwvave, da 

aRiqmeba ararsebuli, mokveTili kiduris romelime nawilSi. 

aseT pacientebs aqvT imis gancda, rom TiTebi, mtevani Tu sxva 

didi xnis win mokveTili organo, SeigrZnobs gare samyaroSi 

momxdar cvlilebebs, magaliTad, sawolTan dakavSirebul 

uxerxulobas, cudad daxurul sabans an saxvevis mocilebas [Flor 

H, Nikolajsen L, Staehelin Jensen T., 2006]. maT kargad aqvT gacnobiere-

buli, rom es mxolod iluziaa, miuxedavad amisa mainc ver 

Trgunaven tkivilis SegrZnebas. fantomuri tkivilis 

neirofiziologiuri meqanizmi SeiZleba aixsnas imiT, rom 

kiduris amputaciis Semdeg centraluri struqturebisaken 
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nervuli impulsebis gatareba grZeldeba. amitom, tkivilis 

SegrZneba mokveTili kiduris swored im nawilze proecirdeba, 

saidanac normaSi saTaves iRebda tkivilis impulsaciis gamtari 

mgrZnobiare nervuli boWkoebi [Buschmann D, Oppel F., 1999]. 

tkivilis Teoriebi 

tkivilis Sesaxeb arsebuli Tanamedrove Sexedulebebi sa-

Taves iRebs XVIII-XIX saukunedan, rodesac Camoyalibda ori 

erTmaneTisagan gansxvavebuli Teoria: intensivobisa da spe-

cifikurobis. 

intensivobis Teoriis Tanaxmad, tkivili gamoiwveva ara 

marto specifikuri nociceptorebis, aramed polimodaluri da 

aranocicepturi neironebis gaRizianebiTac [Tsai PF, Tak S, 2003; 

Greer KR, Hoyt JW., 1990]. am koncefciiT tkivilis aRmocenebis 

ZiriTadi faqtoria stimulis maRali intensivoba da sensorul 

gaRizianebaTa sumacia (umtkivneulo gaRizianebis CaTvliT). es 

Teoria dafuZnebulia im faqtze, rom centralur nervul 

sistemaSi xdeba agznebis procesebis sumacia da gansxvavebuli 

modalobis impulsaciis konvergencia, Sesabamisad, tkivilis 

specifikuri periferiuli aparati ar aris aucilebeli. 

specifikurobis Teoriis Tanaxmad [Greer KR, Hoyt JW., 1990] 

tkivili ganixileba, rogorc specifiuri modaloba, romelic 
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Camoyalibdeba mxolod mtkivneuli gamaRizianeblis moqmedebiT 

[Algom D, Raphaeli N, Cohen-Raz L., 1987; Bishop B., 1980; Casey KL., 1980]. 

tkivilis SegrZneba specifikuri receptorebiT xdeba, romelTa 

agznebiT impulsebi aRwevs zurgis tvinis ukana rqebs A-delta 

da C boWkoebiT. mtkivneuli signali gadairTveba Jelatinozur 

substanciis doneze da gverdiTi spinoTalamuri traqtiT 

miemarTeba tkivilis specifikur centrebSi (Talamusi da sxv.), 

Semdeg ki Tavis tvinis qerqisaken, sadac Camoyalibdeba tkivilis 

SegrZneba [Price DD, Verne GN., 2002; Zimmerman M., 1975; Kerr TWL., 1975]. 

specifikurobis Teoriis koncefciis sasargeblod mowmobs 

kanSi, myesebSi, kunTebSi, parenqimatozul organoebSi, serozul 

garsebsa da sxva ubnebSi lokalizebuli maRalzRurblovani 

receptorebis (nociceptorebis) arseboba [Silva R S, Conti PC, 2005; 

Ochoa JL., 2004; Steen KH, Issberner U, Reeh PW., 1995]. 

amJamad eWvs ar iwvevs periferiuli specializirebuli no-

ciceptorebis [Lee J, Tommerdahl M, 2005; Kruger L, Perl ER, Sedivec MJ., 

1981] da mtkivneuli aferentuli boWkoebis arseboba [Rabben T., 

2003]. 

dadgenilia, rom zogierTi nociceptorebi pasuxoben mxo-

lod mtkivneul gaRizianebaze (mag., meqanikuri an Termuli). es 

nociceptorebi unimodaluria. sxvebi pasuxoben rogorc 
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mtkivneul stimulebze, aseve meqanikur da Zlier Termul 

gaRizianebaze. isini polimodaluri nociceptorebia [Byers MR, 

Narhi MV., 1999; Lawson SN., 1996]. 

tkivilis periferiuli meqanizmebi 

tkivilis specifikurobis Teoriis Tanaxmad mtkivneul 

gamaRizianebelTa mimarT arsebobs specifikurad mgZnobiare recep-

torebi, nociceptorebi, romlebic Tavisi struqturiT gansxvav-

debian sxva receptorebisgan. aseTi receptoruli aparatia mcire 

diametris mqone, mieliniani A-delta da umielino C mgrZnobiare 

nervuli boWkoebis daboloebebi [MacIver MB, Tanelian DL., 1993]. 

gamaRizianeblebis zemoqmedebiT, Tavisufali nervuli da-

boloebebidan, aRmaval (mgrZnobiare) nervul boWkoebSi 

vrceldeba agzneba, romelic aamoqmedebs tkivilis centralur 

meqanizmebs. dadgenilia, rom Tavisufal nervul daboloebaTa 

membranaSi xdeba depolarizacia, iseve rogorc sxva tipis 

receptorebSi – receptoruli anu e.w. generatoruli potenciali 

[Krause JE, Chenard BL, Cortright DN., 2005]. igi agznebis postsinafsuri 

potencialis msgavsia (misi amplituda gamRizianeblis inten-

sivobis matebis Sesabamisad izrdeba). postsinafsuri potencia-

lisgan gansxvavebiT, Tavisufal nervul daboloebaSi genera-

toruli potencialis amplituda ar mcirdeba mtkivneuli 
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gamaRizianeblis xangrZlivi zemoqmedebisas. is eleqtrotonurad 

vrceldeba aRmavali mimarTulebiT da pirvelive ranvies 

SeviwroebaSi iwvevs gavrcelebadi agznebis process [Schwarz JR, 

Reid G, Bostock H., 1995]. impulsacia vrceldeba zurgis tvinis ukana 

rqis sasazRvro zonaSi ganTavsebuli neronebisaken da 

sinafsuri gadarTvis Semdeg, aRmavali gzebiT miemarTeba Tavis 

tvinis Sesabamisi struqturebisaken. 

Tavisufali nervuli daboloebani, ujredSoris sivrceSi 

ganTavsebulia sxva receptorebis msgavsad. mcire (1-6 mikroni) 

diametris mieliniani A-delta boWkoebi, sxva mielinian boW-

koebTan SedarebiT, agznebas ufro swrafad atareben (saSualod 

15-25 metri wamSi) [Tamura Y, Hoshiyama M, 2004]. mcire diametris (2 

mikroni) umielino C boWkoebi agznebis impulsebs atareben 

dabali siCqariT (0.6-2 metri wamSi) [Kimura S, Honda M, 2004]. 

nervuli impulsebis sxvadasxva gatarebis siCqariT aixsneba 

pirveladi da meoradi tkivilis SegrZnebis arseboba. kerZod, 

pirvelad tkivils ganapirobebs agznebis gatareba A-delta 

boWkoebiT, xolo meorads – C boWkoebiT. dadasturebulia, rom 

A-delta an C boWkoebis novokainiT an tetrodotoqsiniT 

damuSavebis SemTxvevaSi generatoruli potencialis arsebobis 

miuxedavad, ar xdeba gavrcelebadi agzneba [Steffens H, Eek B, 2003]. 
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Sesabamisad, am gziT SesaZlebeli unda iyos pirveladi an 

meoradi tkivilis SerCeviTad daTrgunva. 

tkivilis nervuli meqanizmebis SecnobisaTvis mniSvnelo-

vania nociceptorebis gaaqtivebis meqanizmis Seswavla. am 

sakiTxis Sesaxeb arsebobs ramdenime mosazreba, romelTa Soris 

aRsaniSnavia qimiuri hipoTeza. am hipoTezis Tanaxmad, kansa da 

Sinagan organoebSi arsebuli Tavisufali nervuli daboloebebi 

Seicavs granulebs an buStukebs, maTSi moTavsebulia qimiuri 

nivTiereba, romelic specifikuri zemoqmedebis Semdeg ganTavi-

sufldeba. igi moqmedebs amave daboloebis membranaSi arsebul 

receptorze da iwvevs membranis depolarizacias. am nivTierebis 

aqtivobas Trgunavs Sesabamisi fermenti, romelic Tavisufali 

nervuli daboloebis zonaSi moqmedebs da gamoiyofa qsovilis 

dazianebisas [Lischetzki G, Rukwied R, 2001]. 

aseTi nivTierebis rols kanSi asrulebs acetilqolinesTe-

raza, xolo Sinagan organoebSi – buTirilqolinesTeraza [Sklan 

EH, Berson A, 2006; Belinskaia DA, Shestakova NN., 2005]. es fermentebi 

acetilqolinis inaqtivatorebia. varaudoben, rom qimiuri re-

ceptorebis gamaaqtivebeli nivTierebebia agreTve kaliumis 

ionebi, histamini, bradikinini, somatostatini, nivTiereba P da 

prostaglandini E [Trebino CE, Stock JL, 2003; Babenko VV, Graven-Nielsen 
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T, 1999]. 

nociceptorebis Seswavlisas aRmoCnda, rom mtkivneuli 

gamaRizianeblis xangrZlivi zemoqmedebisas ar xdeba maTi adap-

tacia, piriqiT, aRiniSneba maTi mgrZnobelobis momateba (sensiti-

zacia) [Lischetzki G, Rukwied R, 2001; Aley KO, Martin A, 2001], rac gan-

pirobebulia generatoruli potencialis zRurblis SemcirebiT. 

SesaZloa, nociceptoris sensitizacia dazianebuli qso-

vilidan gamoyofili nivTierebebis zemoqmedebiT xdeba, romle-

bic iwveven receptoris gamaaqtivebeli substanciebis damSleli 

fermentebis inaqtivacias da Sesabamisad, Tavisufal nervul da-

boloebaTa membranis xangrZliv depolarizacias. es ki, Tavis 

mxriv, xels uwyobs saTanado aferentul boWkoebSi maRalsix-

Sirovani, stabiluri impulsaciis warmoqmnas. 

aseTi meqanizmis realur arsebobaze miuTiTebs is faqti, 

rom rac ufro maRalia generatoruli potencialis amplituda, 

miT ufro maRali sixSiriT warmoiqmneba aferentuli impulsebi 

[Liberman EA, Mamikonova TA, Minina SV., 1988]. savaraudoa, rom kanis 

hiperalgeziis movlenas swored nociceptorebis sensitizaciis 

fenomeni udevs safuZvlad [Mizumura K., 1997]. 

sxva tipis receptorebisgan gansxvavebiT, nociceptorebis 

ZiriTad Tvisebas warmoadgens maTi gaaqtivebisaTvis aucilebeli 
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Zlieri gamaRizianeblis zemoqmedeba, anu, nociceptorebi genera-

toruli potencialis maRali zRurbliT gamoirCeva [Faber ES, 

Chambers JP, Evans RH., 1998]. 

eqsperimentiT gamovlinda nervuli boWkoebi, romlebSic 

agznebis impulsebi receptorebis mxolod Zlieri gaRizianebisas 

warmoiqmneba, rasac Tan axlavs tkivilis SegrZneba. SemuSavda 

debuleba, romlis Tanaxmadac tkivilis receptori mxolod 

Zlier gamRizianeblebze reagirebs [Graven-Nielsen T, Arendt-Nielsen L, 

Mense S., 2002]. 

tkivilis centraluri meqanizmebi 

uljwjmjt!tqjobmvsj!nfrboj{nfcj!

zurgis tvinis nocicepturi neironebi lokalizebulia 

ukana rqis dorsalur nawilSi, romelic Sedgeba 5 fir-

fitisagan. II da III firfita Jelatinozur substancias Seadgens. 

nociceptorebidan aRmavali mgZnobiare gza zurgis tvinis ukana 

rqaSi Sedis da zedapirulad mdebare I firfitaSi – sasazRvro 

zonaSi bolovdeba [Pearson AA., 1952]. aq warmoiqmneba amagznebeli 

sinafsebi e.w. sareleo neironebTan, sadac neiromediatoris 

rols nivTiereba P asrulebs [Ohno T., 1997; Badalamente MA, Dee R, 

1987]. sareleo neironebis aqsonebi Tavis tvinisaken miemarTeba. 
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am aqsonebiT impulsaciis nawili, spinoTalamuri traqtis 

SemadgenlobaSi, swrafad gadaecema Talamusisa da Semdeg, 

qerqul warmonaqmnebs [Klop EM, Mouton LJ, 2005]. es gza tkivilis 

SegrZnebis identifikaciasa da lokalizacias emsaxureba. zurgis 

tvinis impulsaciis SedarebiT mcire nawili spinoretikulo-

Talamuri traqtiT miemarTeba Tavis tvinis, kerZod, Sua tvinis, 

Talamusis, hipoTalamusis da Semdeg, limburi struqturebisa da 

frontaluri qerqisaken [Nahin RL., 1987]. magram ukve zurgis 

tvinis donezec moqmedebs rTuli nervuli wreebi. 

ukana rqaSi lokalizebuli tkivilis neirofiziologiuri 

meqanizmebis Sesaxeb sxvadasxva Sexeduleba arsebobs, romel-

Tagan aRsaniSnavia 1965 wels r.melzakisa da p.uolis mier 

mowodebuli tkivilis e.w. WiSkris kontrolis Teoria [Melzack R., 

Wall P., 1991; Мелзак Р., 1981]. 

es Teoria iTvaliswinebs zurgis tvinSi Semavali impul-

sebis pirvelive safexurze damuSavebas. igulisxmeba tkivilis 

SegrZnebis gaZlierebis (hiperalgezia) da gautkivarebis neiro-

fiziologiuri meqanizmebis erToblivi moqmedeba. tkivilis 

impulsaciis pirveladi damuSavebisaTvis zurgis tvinis ukana 

rqis dorsalur nawilsa da SesaZloa, samwvera nervis birTvSi 

moqmedebs e.w. spinaluri WiSkari, romelic zogierT SemTxvevaSi 
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ixsneba da uzrunvelyofs hiperalgezias, xolo sxva SemTxvevaSi 

ixureba, rac analgezias ganapirobebs. 

am Teoriis Tanaxmad tkiviliT gamowveuli nervuli 

impulsebis modifikacia xdeba, ukve zurgis tvinis ukana rqebis 

doneze. roca “WiSkrebi” Riaa, nocicepturi informacia aRwevs 

Tavis tvins da iwvevs specifikur fsiqofiziologiur mdgo-

mareobas – tkivils. Tu “WiSkrebi” nawilobriv an mTlianad 

daxurulia, nocicepturi aferentuli nakadis gatareba Tavis 

tvinSi Semcirebulia an Sewyvetilia. 

“WiSkrebis” funqciuri mdgomareoba e.i. aferentuli nakadis 

gatareba supraspinalur warmonaqmnebisaken damokidebulia, erTi 

mxriv, msxvili da wvrili nervul boWkoebs Soris aqtivobis 

Tanafardobaze da meore mxriv, maTi urTierTobiT Tavis tvinis 

umaRlesi centrebidan daRmavali boWkoebis aqtivobaze. 

nocicepturi informaciis gatarebas uzrunvelyofs Tavis 

tvinSi T-ujredebi, maT kontrols uwevs wvrili da msxvili 

boWkoebi. nocicepturi nakadi T-ujredebisaken regulirdeba 

Jelatinozuri formaciis ujredebiT, pre- da, SesaZloa, 

postsinafsuri SekavebiT. Tavis mxriv, Jelatinozuri formaciis 

ujredebi aqtiurdebian msxvili boWkoebis kolateralebiT, 

xolo kavdebian wvrili nocicepturi boWkoebiT. normalur 
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pirobebSi msxvili boWkoebis sistemis aqtivoba aWarbebs wvrili 

boWkoebis aqtivobas, amitom Jelatinozuri substanciis nei-

ronebi akaveben T-ujredebs, ketaven “WiSkrebs” da aferentuli 

impulsacia Tavis tvins ver aRwevs. 

wvrili boWkoebis gaRizianebis pirobebSi kavdeba Jela-

tinozuri substanciis ujredebi, Sesabamisad, maTi Semakavebeli 

gavlena T-neironebze Cerdeba, “WiSkrebi” ixsneba da mtkivneuli 

informacia gaiSveba funqciur-struqturul kompleqsSi, rome-

lic moicavs cns-is sxvadasxva dones: retikulur formacias, Ta-

lamuss, hipoTalamuss, limbur warmonaqmnebsa da didi hemisfe-

roebis qerqs [Dickenson AH., 2002; Humphries SA, Johnson MH, Long NR., 1996]. 

melzakisa da uolis Teoriis Tanamedrove varianti 

warmodgenilia sur. 1-ze. 

tkivilis impulsaciis gamtari aqsonebi sinafsur kavSirebs 

amyarebs rogorc ukana rqis sasazRvro zonaSi ganTavsebul 

aRmavali nervuli gzebis sareleo neironebTan, aseve Semaka-

vebeli interneironebiT Semakavebel sinafsebs qmnis Jelati-

nozur substanciaSi ganTavsebul Semakavebel neironebTan, rom-

lebic aqsoaqsonur sinafsebs qmnis igive tkivilis gamtari 

boWkoebis presinafsur daboloebebTan. 
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sur. 1. tkivilis WiSkris kontrolis meqanizmis sqema: 1 – 

meqanoreceptori, 2 – nociceptori, 3 – A-delta an C boWko, 4 – 

ujredis sxeuli ukana fesvis gangliaSi, 5 – Semakavebeli 

interneironi, 6 – Semakavebeli neironi Jelatinozur 

substanciaSi, 7 – aqsoaqsonuri Semakavebeli sinafsi, 8 – sasa-

zRvro zona (aRmavali gzis sareleo neironi), 9 – Tavis tvi-

nisaken (Talamusi) aRmavali gza. 
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es ukanaskneli, Tavis mxriv, sareleo neironebze 

proecirdeba. garda amisa, presinafsuri Sekavebis ganmsazRvreli 

neironebi aqsoaqsonur kavSirebs amyarebs meqanoreceptorebidan 

aRmavali, msxvili mieliniani boWkoebis im terminalebTan, 

romlebic aseve sareleo neironebze proecirdeba. 

Semakavebel neironebze proecirdeba, agreTve, meqanorecep-

torebidan aRmavali mgrZnobiare boWkoebis kolateralebis 

daboloebani, anu aramtkivneuli impulsaciis gamtari nervuli 

boWkoebis terminalebi [Davis P., 1993]. 

tkivilis WiSkris kontrolis Teoriis mixedviT, zurgis 

tvinis ukana rqis dorsalur zonaSi iqmneba iseTi sinafsuri 

kavSirebi, romlebic erTi mxriv, tkivilis impulsacias miawvdis 

sareleo neironebs, xolo meore mxriv, igive impulsacia, 

Semakavebel neironebze ganTavsebuli Semakavebeli sinafsebis 

saSualebiT, am Semakavebeli neironebis moqmedebas akavebs. 

Sedegad, ixsneba spinaluri “WiSkari” da xdeba mtkivneuli 

impulsaciis gadacemis gaadvileba – hiperalgeziis fenomenis 

realizacia. 

msxvili mieliniani boWkoebiT meqanoreceptorebidan moma-

vali impulsacia aaqtivebs Semakavebel neironebs, rasac, pre-

sinafsuri Sekavebis meqanizmiT, Tan sdevs, rogorc sakuTriv 
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taqtiluri impulsaciis, aseve tkivilis impulsaciis sinafsuri 

gadacemis Seferxeba. aseT SemTxvevaSi, mocemuli Teoriis 

Tanaxmad, spinaluri “WiSkari” tkivilis impulsaciisaTvis da-

xurulia, rac ukve spinalur doneze analgezias uzrunvelyofs.  

aRsaniSnavia, rom aseTi meqanizmiT kargad aixsneba aku-

punqturis analgeziuri efeqtebi [Witt CM, Brinkhaus B, Willich SN., 

2006; Man PL, Chen CH., 1972] da kargad cnobili faqti, rom 

periferiaze tkivilis keris irgvlivi qsovilis taqtilur 

gaRizianebas analgeziuri efeqti aqvs [Winnie A., 1989]. 

nocicepturi informaciis gamtari gzebi 

nocicepturi informacia, nociceptorebidan, cns-as pirveli 

aferentebis sistemiT, Aδ da C boWkoebiT gadaecema [Tamura Y, 

Hoshiyama M et al., 2004; Shir Y, Seltzer Z., 1990]. 

wvrili mieliniani A-delta boWkoebis gaaqtiveba iwvevs 

mwvave tkivils [Tamura Y, Hoshiyama M et al., 2004; Price DD., 1996; Kerr 

TWL., 1978], maSin roca umielino C boWkoebis aqtivacia iwvevs 

qronikul tkivils [Djouhri L, Koutsikou S et al.,  2006; Torebjork HE, 

LaMotte RH, Robinson CJ., 1984]. 

tkivilis informacia gadaecema neo- da paleospino-

Talamuri da spinoretikuluri traqtebiT Talamusis birTvebsa 
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da retikulur formacias [Friehs GM, Schrottner O, Pendl G., 1996; 

Kevetter GA, Willis WD., 1982; Willis WD. et al., 1977]. cnobilia, rom 

tkivili, temperaturis mgrZnobelobasTan erTad gadaecema, 

zurgis tvinis anterolateraluri svetis aRmavali boWkoebiT 

[Trevino DL., 1976; Mayer DJ, Price DD, Becker DP., 1975; Iggo A., 1966]. 

nautasa da kuipersis azriT [Nauta WJ, Kuypers HG., 1958] klasikuri 

aRniSvna “spinoTalamuri” arasrulad asaxavs mis Sinaars, 

radgan boWkoebis mxolod mcire nawili aRwevs Talamusamde. 

maTi umravlesoba mTavrdeba tvinis ReroSi, Talamusis qveviT, 

ZiriTadad tegmentumis retikulur formaciaSi, zogierTi 

boWkoebi Sedis centralur rux nivTierebaSi (crn), Sua tvinis 

doneze. es gzebi pirvelad aRwera klarkma [Clark et al., 1935], 

rogorc spinoanularuli traqti. Tanamedrove mosazrebebiT, 

crn SeiZleba CaiTvalos sakvanZo wertilad gamtar sistemaSi, 

romelic, SesaZloa, warmoadgens tkivilis pirveladi integra-

ciis dones [Hsieh JC, Stahle-Backdahl M, 2006]. crn-dan gzebi aRweven 

hipoTlamuss da akavSirebs mas limbur sistemasTan. spinoTa-

lamuri traqtis mcire raodenobis boWkoebi mTavrdebian 

Talamusis or ubanSi: ventro-lateralur kompleqsSi da 

intralaminalur birTvebSi. maimunebsa da adamianSi spino-

Talamuri boWkoebi mTavrdebian Talamusis ventropostero-
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medialur birTvSi [Bishop B., 1980]. es traqti ramdenadme ga-

dafaravs aRmaval sistemaSi paralelurad mimaval medialur 

maryuJs, romelic gadascems taqtilur da nociceptur in-

formacias. 

zogierTi avtoris azriT [Калюжный ЛВ, 1984] medialuri 

maryuJisa da spinoTalamuri traqtis daboloebaTa Soris 

mdebare ubani warmoadgens konvergenciisa da somatosensoruli 

qerqis “WiSkris” adgils. dasaSvebia agreTve azri, rom 

aRniSnuli gzis es “neospinoTalamuri” komponenti gansazRvravs 

tkivilis mgrZnobelobis xarisxs. 

anterolateraluri svetis sxva boWkoebi mTavrdebian 

araspecifikur birTvebSi [Bowsher D., 2005; Lim EK, 1968; Albe-Fessard J, 

1966; Massio J, Dormont JF., 1966]. maTi nawili gadajvaredindeba, 

miemarTeba meore mxares ukana komisuris saSualebiT da 

mTavrdeba Sesabamis kontralateralur birTvebSi. 

medialuri spinoTalamuri boWkoebi, SesaZloa, warmoadgens 

umdablesi xerxemlianebis spinodiencefaluri sistemis homo-

logs, da amitom SeiZleba misi daxasiaTeba rogorc paleo-

spinoTalamuri traqti [Fehlings MG, Hurlbert RJ, Tator CH., 1991; 

Mathewson M., 1985]. 
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eqsperimentuli tkivilis modeli 

eqsperimentulad tkivilis Seswavla dakavSirebulia sir-

TuleebTan imis gamo, rom sxeulis zedapiridan Znelia tkivilis 

gaRizianebis “sufTa saxiT” miReba, radgan tkivilis recep-

torebs gaaCniaT gaRizianebis yvelaze maRali zRurbli, da 

nebismieri nocicepturi gaRizianebis dros (meqanikuri, eleq-

truli, Termuli da sxva), nocicepturTan erTad Riziandebian 

sxva receptorebic [Tominaga M., 2005]. amis Sedegad aferentuli 

impulsaciis nakadi aris uaRresad rTuli da polimodaluri. 

amJamad, “wminda” tkivilis aferentaciis misaRebad war-

matebiT gamoiyeneba kbilis pulpis gaRizianeba. dadgenilia, rom 

kbilis pulpis aferentebi Seicaven mxolod A da C boWkoebs, 

romlebic mxolod tkivilis aferentacias atareben [Chidiac JJ, 

Rifai K et al., 2002; Бутхузи СМ, 1980; Anderson KV, Pearl GS., 1975]. 

uljwjmjt!nfrboj{nfcj!Ubwjt!uwjojt!epof{f!

samwvera nervis birTvi 

mravalricxovan eleqtrofiziologiur da morfologiur 

gamokvlevaTa miuxedavad, monacemebi trigeminul kompleqsSi, 

kbilis pulpis pirveladi nocicepturi daboloebebis Sesaxeb 

urTierTsawinaaRmdegoa [Lillesaar C, Eriksson C, Fried K., 2001; Yousef 
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Saad A., 1989; Byers MR, Matthews B., 1981; Nord SG, 1976; Jung RF, King RB., 

1972]. klinikuri monacemebis [Park SJ, Zhang S et al., 2006; Hamba M, 

Hisamitsu H, Muro M., 1992] safuZvelze Camoyalibda azri, rom 

nocicepturi informacia miemarTeba samwvera nervis birTvis 

kaudaluri nawilis gavliT. rig SromebSi es mosazreba 

uaryofiTia [Hu JW, Sessle BJ., 1989; Fields RW, Taeke RB, Savara BS., 1975]. 

eleqtrofiziologiuri gamokvlevebiT trigeminaluri bir-

Tvis rogorc rostralur, ise kaudaluri nawilebSi aRmoaCines 

ujredebi, romlebic reagirebdnen nociceptur gaRizianebaze 

[Oshima K, Takeda M et al., 2006; Oshima K, Takeda M et al., 2005; Sessle BJ, Hu 

JW et al., 1986; Nord SG, 1976; Shigenaga Y, Sakai A, Okada K., 1976]. azerdis 

da sxvaTa gamokvlevebSi [Azerd J, Woda A, Albe-Fessard D., 1982] 

Seswavlil iqna sensoruli trigeminuli kompleqsis neironebis 

aqtivoba eSvebis pulpis stimulaciaze. pulpis proeqciebi 

aRmoCenilia samwvera kompleqsSi, ufro metad mis rostralur 

nawilSi. es monacemebi mtkicdeba morfologiuri kvlevis 

SedegebiT [Ezure H, Goto Net al., 2001; Brown JL, Liu H et al., 1995]. 

zogierTi avtoris azriT, kbilis pulpis aferentebis war-

momadgenlobas ipsilateraluri xasiaTi aqvs. anderseni da 

perli [Anderson KV, Pearl GS., 1974] swavlobdnen kbilis pulpis 

sxvadasxva (zeda da qveda) nervebis aferentebis proeqcias tri-
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geminul kompleqsSi. Sedegebma aCvenes, rom kbilis pulpa 

Seicavs sakmao raodenobis boWkoebs, romlebic proecirdebian 

ipsilateralurad, da umniSvnelo raodenobiT – kontra-

lateralurad. SemdgomSi, vestrumma [Westrum LE, Canfield RC, Black 

RG., 1976] aCvena, rom katebis kbilis pulpis unilateraluri 

dazianeba iwvevs trigeminul birTvSi aqsonTa bilateralur 

transganglionarul degeneracias, ufro intensiurs 

ipsilateralur mxares. 

samwvera nervis birTvis rostraluri nawilis nocicepturi 

neironebis umravlesobas gaaCnia ipsilateraluri Sesavali, rac 

mtkicdeba rigi eleqtrofiziologiuri gamokvlevebiT [Dallel R, 

Raboisson P et al., 1988; Broton JG, Rosenfeld JP., 1986; Nord SG, 1976]. katis 

samwvera nervis birTvis, spinaluri traqtis kaudaluri nawilis 

mravali neironi aseve Rebulobs aferentul proeqciebs ipsi-

lateraluri kbilis pulpidan [Chiang CY, Hu B et al., 2002; Tsubokawa 

T, Katayama Y, Hirayama T., 1987; Nord SG, Young RF., 1975]. zogierT 

SromebSi naCvenebia, rom samwvera nervis birTvSi aris 

aferentuli boWkoebis bilateraluri warmomadgenloba, rac 

dasturdeba morfologiuri gamokvlevebiT, romlebSic aferen-

tuli boWkoebis terminaluri degeneraciiT, samwvera nervis 

erTmxrivi dazianebisas, aRmoCenili iqna trigeminuli birTvuli 
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kompleqsis pirdapiri bilateraluri proeqciebis arseboba [Nord 

SG., 1976]. 

neironebis funqciuri dazianeba, romlebzec mTavrdeba 

kbilis pulpis aferentebi, aRwerilia mxolod ramdenime eleq-

trofiziologiur gamokvlevaSi [Sessle BJ, Hu JW et al., 1986; Hu JW, 

Sessle BJ., 1984; Nord SG, Young RF., 1975]. es faqtebi miuTiTebs imaze, 

rom trigeminul kompleqsSi nocicepturi meqanizmi jer kidev ar 

aris srulad gamovlenili, da rom saWiroa sistematuri 

gamokvlevis Catareba kompleqsis calkeuli birTvebis 

kartografiisTvis. 

naCvenebia, rom katebSi trigeminuli traqtotomiis Semdeg, 

ukana trigeminul dorsoretikulur birTvSi lokalizebuli 

neironebi wyveten kbilis pulpis gaRizianebaze reagirebas [Jokota 

T., 1975]. am birTvebis gaRizianeba iwvevs mogrZo tvinis ukana 

nawilis ventraluri retikuluri birTvis neironebis aqtivobas. 

retikuluri formaciis neironebi, romlebic ganlagebulia 

trigeminuli n. oralis da n. interpolaris axlos, antidromulad 

aqtivdebian ipsi- da kontralateraluri ventraluri reti-

kuluri birTvis eleqtruli gaRizianebiT da reagireben kbilis 

pulpis stimulaciaze. zogierTi avtoris azriT [Jokota T., 1975], es 

neironebi asruleben relesmagvari Suamavlis rols tri-
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geminuli nocicepturi SesavlisaTvis ventralur retikulur 

birTvSi. 

retikuluri formacia 

Tanamedrove monacemebi miuTiTeben, rom mogrZo tvinis 

medialuri retikuluri formaciis giganturujreduli birTvi 

aris nocicepturi sistemis erT-erT ZiriTadi nawili da 

Rebulobs heterosensorul konvergentul Sesavals. kerZod, es 

ubani Rebulobs zurgis tvinis anterolateraluri kvadrantidan 

somatosensorul Sesavals, gaaCnia kavSiri medialur Tala-

musTan da aZlevs sawyiss retikulospinalur proeqciebs, 

rogorc rostraluri ise kaudaluri mimarTulebiT [de Oliveira 

RC, de Oliveira R et al., 2006; Wei F, Dubner R, Ren K., 1999; Casey KL., 1980]. 

keisim [Casey KL., 1969] aCvena, rom unarkozo katebSi mogrZo 

tvinis medialuri, retikuluri formaciis neironebis didi 

raodenoba aqtiurdeba sxvadasxva somaturi gaRizianebebiT; isini 

pasuxobnen Zlier meqanikur an nociceptur gaRizianebaze. 

katebze Catarebul cdebSi [Casey KL., 1971], ganridebis 

reaqciis gamomuSavebisas, mogrZo tvinis retikulur formaciaSi, 

kanis nervebis eleqtrul gaRizianebaze registrirebul iqna 

erTeuli neironebis aqtiuroba, romlebic reagirebdnen mxolod 

nociceptur stimulaciaze, da ar pasuxobdnen sxva modalobis 
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gaRizianebaze. imave ubnis gaRizianeba iwvevda ganridebis 

reaqcias. avtorma daaskvna, rom zemoaRniSnuli struqturebi da 

maTi rostraluri proeqciebi monawileoben, ufro metad, 

tkivilis motivaciur komponentebSi, vidre sivrciT-diskrimi-

naciulSi [Casey KL., 1971]. SedarebiT naklebia cnobebi Tavis 

tvinis xidis lateralur retikulur formaciaze. bartonma da 

Tanaavtorebma [Burton JE, Bloedel JR, Gregory RS., 1971] anesTezirebul 

an decerebrirebul katebze aCvenes, rom mogrZo tvinis 

kaudaluri nawilis lateraluri retikuluri formaciis nei-

ronebi aigznebodnen mxolod maRalzRurblovani nocicepturi 

gaRizianebiT, da recepciuli veli ganlagebuli iyo mxolod 

saxeze, maSin roca taqtiluri gaRizianebis recepciuli veli 

gacilebiT farToa da moicavs Tavis mTel kans. analogiuri 

Sedegebi iqna miRebuli virTagvebzec [Benjamin RM., 1970]. 

ZaRlebze Seswavlil iqna mogrZo tvinis dorsaluri nawilebis 

neironTa aqtivoba ipsilateraluri cTomili nervis gaRizia-

nebisas, romelic ZiriTadad Seicavs C boWkoebs [Davis SF, Derbenev 

AV et al., 2004; Krahl SE, Senanayake SS, Handforth A., 2001]. avtorebma 

aCvenes, rom es boWkoebi, ZiriTadad, mTavrdebian solitaruli 

traqtis birTvebSi. meore mxriv, cTomili nervis dorsaluri 

motoruli birTvis neironebi iZlevian eferentul C boWkoebs. 
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SesaZlebelia, rom es kavSirebi Suamavloben cirkulatorul da 

respiratorul reaqciebs, romlebic warmoiqmnebian mtkivneuli 

gaRizianebis dros. 

zogierTi avtoris azriT zurgis tvinis anterolate-

raluri kvadrantis boWkoebis kolateralebi, romlebic ata-

reben mtkivneul aferentacias, mTavrdebian xidis retikulur 

formaciasa da nakeris birTvebSi; e.i. iseT struqturebSi, 

romlebic monawileoben Zilisa da RviZilis procesebSi [Pollock 

MS, Mistlberger RE., 2005; Sanford LD, Tang X et al., 2003; Xi MC, Morales FR, 

Chase MH., 1999]. nakeris birTvebs gaaCniaT agreTve aferentuli 

Sesavali qerqidan (ZiriTadad sensomotoruli ubnidan) da 

naTxemis fastigialuri birTvidan. es birTvebi urTierTkavSirSi 

imyofebian retikulur formaciasTan [Varga V, Kocsis B, Sharp T., 

2003; Mason P, Leung CG., 1996; Morris R., 1987]. 

mezencefalur ubanSi tkivilgamtari gzebi dakavSirebulia 

retikulur formaciasTan. agreTve, anterolateraluri kvad-

rantis aRmavali boWkoebis kolateralebi dakavSirebulia Sua 

tvinis tegmentumTan, oTxgorakis qveda da zemo borcvebTan da 

centralur rux nivTierebasTan [Zhou J, Shore S., 2006; Aitkin LM, 

Dickhaus H et al., 1976]. 
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nakeris dorsaluri birTvi 

medialuri Talamusis neironebi pasuxoben mtkivneul 

periferiul gaRizianebaze, rac naCvenebia virTagvebSi [Vos BP, 

Benoist JM et al., 2000; Andersen E, Dafny N., 1983], katebSi [Peschanski M., 

Besson JM., 1984], maimunebSi [Krauthamer  G, Dallass M., 1978] da 

adamianebSi [Blomqvist A, Zhang ET, Craig AD., 2000]. es neironebi, 

mtkivneuli stimulaciis garda pasuxoben ndb-s pirdapir gaRi-

zianebaze, e.i. konvergentuli xasiaTisaa da gaaCniaT sero-

toninerguli Sesavali ndb-dan [Qiao JT, Dafny N., 1988; Andersen E, 

Dafny N., 1983; Andersen E, Dafny N., 1983]. 

rogorc cnobilia, serotonini CarTulia tkivilis 

modulaciaSi, radganac misi donis reduqcia amcirebs rogorc 

morfinul, aseve stimulaciur analgezias. ndb warmoadgens 

tvinis erTerT ubans, romelic iwvevs analgezias. agreTve 

cnobilia, rom ndb da serotonini zemoqmedeben samwvera nervis 

birTvis sensorul da somatosensorul Sesavlebze. daRmavali 

serotoninerguli tkivilSemakavebeli gzebiT modulirdeba 

tkivilis informacia [Kirifides ML, Simpson KL et al., 2001; Li YQ, Takada 

M, Mizuno N., 1993]. 

naCvenebia crn-dan proeqciebi medialur birTvSi maimunebsa 

da virTagvebSi pirSuSxas peroqsidazas saSualebiT [Mantyh PW, 
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1983] da katebSi vercxliT gamowveuli degeneraciis gziT 

[Hamilton BL., 1973]. medialuri Talamusi Rebulobs proeqciebs 

crn-is neironebidan, romlebic Seicaven serotonins [Azmitia EC., 

1984]. 

amrigad, arsebobs eleqtrofiziologiuri, anatomiuri da 

farmakologiuri monacemebi imis Sesaxeb, rom ndb-s SeuZlia 

proecireba medialur TalamusSi da Talamusis doneze noci-

cepturi informaciis modulacia, aRweril daRmaval gzebTan 

erTad. 

Talamusi 

Talamusis zogierTi struqturebi, mag., parafascikuluri 

birTvi da intralaminuri kompleqsis birTvebi garkveul rols 

asruleben mtkivneuli SegrZnebebis aRqmaSi [Rinaldi PC, Young RF et 

al., 1991; Zhang LJ, Xu T., 1990; Zhao DC, Xu T, Sun MZ., 1988]. 

aRwerilia SemTxvevebi, rodesac avTvisebiani simsivniT 

daavadebul pacientebs, stereotaqsuli teqnikis gamoyenebiT, 

eleqtrolizurad dauzianes specifikuri kan-kunTovani sen-

soruli sareleo Talamuri birTvebi – ventroposterome-

dialuri (vpmb) da ventroposterolateraluri (vplb), ris Se-

degad pacientebs kanis mgrZnobeloba Sexebisa da siTburi gaRi-

zianebis mimarT daekargaT, agreTve, SeuwydaT kanis zedapiruli 
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tkivilis SegrZneba, magram mxolod pirveladi (da ara meoradi) 

tkivilisa. Talamusis parafascikuluri birTvisa da intrala-

minuri birTvebis dazianebis Semdeg, avadmyofebma mxolod Rrma 

tkivilis SegrZneba dakarges da ara kanis mgrZnobeloba [Hariz MI, 

Bergenheim AT., 1995; Tasker RR., 1969; Monnier M., 1952]. es monacemebi 

calsaxad miuTiTebs imaze, rom kan-kunTovani mgrZnobelobisa da 

pirveladi tkivilis realizaciaSi CarTulia Talamuri specifi-

kuri birTvebi, xolo meoradi tkivilis SegrZnebis rea-

lizaciaSi – Talamusis parafascikuluri da intralaminuri 

birTvebi. es monacemebi agreTve metyvelebs imaze, rom tkivilis 

aRmavali impulsaciis gamtari, zurgis tvinis ukana rqis 

sareleo neironebis aqsonebi upiratesad am Talamuri birTvebis 

neironebze proecirdeba. Talamuri birTvebidan aRmavali 

nervuli boWkoebi ki neokorteqsis sxvadasxva ubnebis neironebze 

bolovdeba. neokorteqsSi am gziT Semosuli impulsaciis saSua-

lebiT xdeba tkivilis keris lokalizacia. Talamuri birTvebis 

zogierT neironze, meqanoreceptorebidan taqtiluri impul-

saciisa da tkivilis impulsaciis konvergencia unda xdebodes, 

rac, SesaZlebelia, ganapirobebs qerqul saproeqcio ubnebSi 

zedapiruli tkivilis keris lokalizebas.  

saintereso suraTia aRwerili Talamusis dorsomedialuri 



- 49 - 
 

birTvisa da wina Talamusis birTvebis dazianebis SemTxvevaSi 

[Spiegel EA, Wycis HT et al., 1964]. dadginda, rom Talamusis am 

birTvebis dazianebis Semdeg, pacientebs SenarCunebuli hqondaT 

kanis mgrZnobeloba da tkivilis SegrZneba, magram tkivilis 

SegrZneba aseT avadmyofebs ar awuxebdaT, anu tkivilis Se-

grZneba moklebuli iyo emociur komponents. aRsaniSnavia, rom 

aseTive suraTia aRwerili fsiqologiuri mdgomareobis drosac. 

cnobilia, rom Talamusis dorsomedialuri birTvis neironebis 

aRmavali aqsonebi proecirdeba neokorteqsis prefrontalur 

nawilSi, romelic ganixileba rogorc limburi sistemis sa-

proeqcio ubani, xolo wina Talamusis birTvebi uSualod aris 

CarTuli emociebis nervul substratSi – papecis wreSi. 

1960 wels naCvenebi iyo, rom Talamusis neironebi xan-

grZlivi stimulaciisas nela aqtiurdebian SemdegmoqmedebiT, 

romelic grZeldeba 15 sekundi da meti [Poggio GF, Mountcastle VB., 

1960]. keisim [Casey, 1969] aRmoaCina msgavsi ujredebi, romlebic 

reagireben nociceptur gaRizianebaze da arian ara marto ukana 

jgufSi, aramed eqstralemniskuri sistemis ukana birTvebSic, 

Tumca man miuTiTa, rom unarkozo maimunebSi es neironebi 

pasuxoben agreTve Sexebaze da maTi pasuxi mtkivneul 

gaRizianebaze ufro Zlieria. 
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klinikuri gamokvlevebi [Bowsher D., 1999; Schott GD., 1996] da 

cxovelebze Catarebuli cdebi [Xu MY, Sun MZ et al., 1990] 

adastureben Talamusis zogierTi araspecifikuri struqturebis 

rols mtkivneuli SegrZnebebis modulaciaSi. eqsperimentebSi 

[Whittle IR, Jenkinson JL., 1995; Niizuma H, Kwak R et al., 1982] naCvenebia, 

rom unilateraluri dazianeba adamianebSi iwvevs mkafiod 

lokalizebuli tkivilis SegrZnebis Sesustebas, xolo 

bilateraluri – difuzur tkivils. 

dubkaCovis naSromSi [Dyubkacheva TA., 1998] naCvenebia kbilis 

pulpis gaRizianebiT gamowveuli, ganridebis reaqciis mocileba 

centraluri medialuri birTvisa da parafascikuluri birTvis 

bilateraluri an unilateraluri dazianebisas. 

limanskis azriT [Лиманский ЮП, Лиманская ЛИ., 2001; Лиманский 

ЮП., 1989] lateraluri Talamusis struqturebi uzrunvelyofen 

tkivilis sensorul-diskriminaciuli Tvisebebis analizs (tki-

vilis stimulis somatotopika, misi xangrZlivoba, intensivoba 

da a.S.), maSin roca medialuri Talamuri ubnebi monawileoben 

tkivilis motivaciur-afeqtur gamovlinebebSi (axali, potencia-

lurad saSiSi situaciis Sesaxeb informaciis swrafi gadacema). 

Talamusis centraluri lateraluri birTvi, SesaZlebelia, 

asrulebs garkveul rols nocicepciasTan dakavSirebul 
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meqanizmebSi, radganac is warmoadgens erTaderT ubans 

intralaminarul kompleqsSi, romelic Rebulobs mraval spi-

noTalamur da trigemino-Talamur boWkoebs. lateraluri bir-

Tvis neironebi aseve pasuxoben periferiul mtkivneul gaRizia-

nebaze [Price DD, Verne GN., 2002; Radhakrishnan V, Tsoukatos J et al., 1999]. 

hipoTalamusi 

gamokvlevebma, romlebic Catarda tkivilis meqanizmebSi 

hipoTalamusis rolis garkvevisTvis, aCvenes, rom nocicepturi 

impulsacia aagznebs hipoTalamusis struqturebs da iwvevs 

organizmis funqciebis mTel rig jaWvur cvlilebebs [Bomholt SF, 

Harbuz MS et al., 2004; Sinha R, Sharma R et al., 1999; Hsieh JC, Stahle-Backdahl 

M et al., 1996]. 

1970-ian wlebSi unarkozo maimunebze Catarebuli cdebiT 

[Hayward JK, Jennings DP., 1973] naCvenebi iyo, rom hipoTalamusis 

supraoptikuri ubnis neironebi aqtiurdebian, rogorc kanis 

nocicepturi eleqtruli gaRizianebiT, aseve misi Sewyvetis 

Semdegac (SemdegSi igive monacemebi miRebul iqna hipoTalamusis 

sxva ubnebisaTvis [Lumb BM., 2002]). es avtorebi Tvlidnen, rom 

xangrZlivi aqtivoba gamowveulia emociuri stresiT, romelic 

mtkivneuli stimulaciisas warmoiqmneba. nocicepturi gaRizia-

nebisas xdeba, hipoTalamusis preoptikuri ubnis rigi neironebis 
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gaaqtiureba, Tumca Sromebi, romlebic miuTiTeben hipo-

TalamusSi e.w. “wminda” tkivilis receptorebis arsebobaze, 

SedarebiT cotaa. 

dafnis [Dafny N, Dong WQet al., 1996] cdebiT, virTagvebze 

registrirdeboda lateraluri hipoTalamusis neironebis aqti-

voba, kbilis pulpis eleqtruli gaRizianebisa da sxeulis sxva 

nawilebis gaRizianebis sapasuxod. pasuxebis latenturi perio-

dis gamoTvliT gamoiTqva mosazreba, rom kbilis pulpidan da 

saxis sxvadasxva nawilebidan impulsebi hipoTalmuss aRwevs 

sxvadasxva aRmavali gzebiT. 

medialuri preoptikuri ubnisa da medialuri septumis 

neironebi kbilis pulpis nocicepturi gaRizianebis sapasuxod 

reagireben aqtivobis tonuri cvlilebebiT, avlenen ra rogorc 

agznebad, ise Semakavebel reaqciebs [Vidal C, Jacob J., 1980]. 

cnobilia, rom hipoTalamusis zogierTi ubnebis gaRizianeba 

iwvevs analgezias [Shiraishi T, Onoe M et al., 1995; Lopez R, Cox VC., 1992; 

Cunningham PM, Goldsmith GE, Hellon RF., 1986]. es monacemebi 

dasturdeba neirofiziologiuri gamokvlevebiT, romlebSic 

naCvenebia, rom hipoTalamusis gaRizianeba, iwvevda samwvera 

nervis birTvis neironebis pasuxebis Sekavebas [Bartsch T, Levy MJ et 

al., 2005; Mokha SS, Goldsmith GE et al., 1997]. hipoTalamusis medialuri 
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preoptikuri ubnis, iseve rogorc crn-is gaRizianeba, iwvevs 

zurgis tvinis dorsaluri rqis pasuxebis Sekavebas [Culhane ES, 

Carstens E., 1988]. Tumca jer kidev gaurkveveli rCeba ra gzebiT 

xdeba es Sekaveba da ra bunebisaa igi. 

dadgenilia, rom hipoTalamussa da crn-s Soris arsebobs 

mWidro reciprokuli anatomiuri kavSirebi [Snowball RK, Semenenko 

FM, Lumb BM., 2000; Kai Y, Oomura Y, Shimizu N., 1988]. ukana 

hipoTalamusis bilateraluri darRveva, kontrolTan SedarebiT, 

iwvevda tkivilis mgrZnobelobis zRurblis sarwmuno daqvei-

Tebas. zogierTi mkvlevaris azriT hipoTalamusis ventro-

medialuri nawili monawileobs tkivilis mgrZnobelobis zRur-

blis regulaciaSi da tkivilsawinaaRmdego pasuxis generaciaSi, 

gamowveuls stresiT, da ara morfiniT [Borszcz GS., 2006]. 

didi hemisferoebi 

qerqis sxvadasxva nawilebis mocilebis dros, klinikuri 

monacemebi tkivilis moxsnisa an tkivilis sindromebis Semci-

rebis Sesaxeb urTierTsawinaaRmdegoa [LaGraize SC, Labuda CJ et al., 

2004; Greenspan JD, Lee RR, Lenz FA., 1999]. viklickis cdebSi [Vyklicky 

L., Keller O. et al., 1972] damtkicda kbilis pulpis aferentebis 

bilateraluri qerquli warmomadgenloba. katebis kbilis pul-
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pis aferentebis somaturi warmomadgenloba Seesabameba maimu-

nebSi aRmoCenils [Jinghong C, Guoxi T., 1999]. 

virTagvebze Catarebul eqsperimentebSi [Roos A, Rydenhag B, 

Andersson  S., 1983] naCvenebia gamowveuli potencialebis ganawileba 

da calkeuli neironebis ganmuxtvebi qerqis fronto-parietuli 

velebis zedapirze da siRrmeSi zeda da qveda eSvebis pulpis 

eleqtro stimulaciisas, agreTve saxisa da kidurebis kanis 

gaRizianebisas. koronarul xveulSi gamovlenilia yvelaze 

mokle latenturi poziciur-negatiuri gamowveul potencialTa 

zona zeda da qveda eSvebis pulpis eleqtrul stimulaciaze. 

analgeziis meqanizmebi 

Tavis tvinis antinocicepturi meqanizmebi 

tkivilis meqanizmebis sruli gamovlenisTvis aRniSnuli 

struqturebis neironuli organizaciis Seswavlis garda, gan-

sakuTrebuli mniSvneloba eniWeba am warmonaqmnebis tkivilis 

SegrZnebis daRmavali kontrolis rolis gansazRvras. am 

mimarTulebiT ukanasknel aTwleulSi mimdinareobs intensiuri 

gamokvlevebi. reinoldsma [Reynolds DV., 1969] erT-erTma pirvelma, 

xolo Semdeg maierma [Mayer DJ, Wolfle TL. et al., 1971] aRmoaCines, rom 

periakveduqtuli ruxi nivTierebis eleqtruli gaRizianeba 



- 55 - 
 

virTagvebSi iwvevs analgezias. msgavsi Sedegebi iqna miRebuli 

sxva mkvlevarebis mier [Kamei J, Aoki T et al., 1992; Tive LA, Barr GA., 

1992]. centraluri ruxi nivTierebis ventro-lateraluri ubnis 

gaRizianeba iwvevda tkivilze gamowveuli, rogorc sxvadasxva 

qceviTi pasuxebis daTrgunvas, aseve piris gaRebis nocicepturi 

refleqsisas, romelic warmoiqmneba kbilis pulpis eleqtrul 

gaRizianebaze [Sukikara MH, Mota-Ortiz SR et al., 2006; Zanoveli JM, Nogueira 

RL, Zangrossi H Jr., 2003;  Gura EV, Iakhnitsa VA, Limanskii IuP., 1984]. 

arsebuli monacemebiT centraluri ruxi nivTierebis (crn) 

gaRizianebis ZiriTadi Sedegi aris zurgis tvinisa da tri-

geminuli nervis birTvebis doneze nocicepturi informaciis 

Sekaveba [Budai D, Harasawa I, Fields HL., 1998; Hayashi H, Sumino R, Sessle 

BJ., 1984]. crn-is dazianebiT Catarebuli cdebi aseve miuTiTebs, 

crn-is monawileobaze tkivilis integraciaSi. mag., crn-is 

ventraluri da ara dorsaluri newilebis dangreva katebSi 

iwvevda ganridebis reaqciis darRvevas [Moriyama M, Gomita Y et al., 

1991]. am cdebamde, ramdenime wliT adre, libmanma da Ta-

naavtorebma [Liebman JM, Mayer DJ, Liebeskind JC., 1970] aCvenes, rom 

virTagvebi mezencefaluri periakveduqtuli ruxi nivTierebis 

ventrolateraluri nawilis dangreviT normalurad ar pa-

suxobdnen sxvadasxva testur stimulaciaze. maT erRveodaT 
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pasiuri ganridebis reaqciac. sakontrolo cxovelebs spon-

tanuri motoruli aqtiuroba uqveiTdebodaT mtkivneuli gaRi-

zianebidan 2 wuTis ganmavlobaSi, maSin roca cxovelebs crn-is 

dazianebiT ar ecvlebodaT. sakontrolo virTagvebs (maTi Ria 

velSi moTavsebisas) aReniSnebodaT defekacia, romelic ar 

hqondaT cxovelebs crn-is dazianebisas. am monacemebze 

dayrdnobiT, avtorebma gaakeTes daskvna, rom ventrolateraluri 

mezencefaluri ruxi nivTierebis mTlianoba aucilebelia SiSis 

normaluri gamovlenisTvis, da rom es ubani asrulebs 

mniSvnelovan rols emociuri qcevasa da tkivilis informaciis 

integraciaSi. 

crn-Si gadis gzebi qerquli da diencefaluri ubnebidan 

tvinis Rerosken. retrograduli transportiT Catarebulma 

cdebma aseve daadastura, rom crn Rebulobs mniSvnelovan 

Sesavlebs frontaluri qerqidan, amigdaladan da hipo-

Talamusidan [Shane R, Acosta J et al., 2003;  Zhang S, Tang JS et al., 1997; 

Chung SK, Pfaff DW, Cohen RS., 1990]. 

nocicepturi informaciis SekavebaSi, Sua xazis struq-

turebis (crn, nakeris birTvebi) garda, SeiZleba CarTuli iyos 

sxva struqturebic. naCvenebia, rom nocicepturi agzneba 

tonurad kavdeba mravali supraspinaluri struqturebiT 
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anesTezirebul virTagvebSi [Yien HW, Chan JY et al., 1993], katebSi 

[Nishikawa Y, Yoshimoto H et al., 1999], maimunebSi [Villanueva L, Cliffer KD et 

al., 1990]. 

anesTezirebul katebSi crn da nakeris birTvebi xels ar 

uwyoben am Zlier daRmaval Sekavebas, romelic mcirdeba, an 

qreba retikuluri formaciis lateraluri ubnis bilateraluri 

darRveviT [Hall JG, Diggan AW et al., 1982; Holl JG, Diggan AW et al., 1981]. 

meore mxriv, rogorc nakeris birTvebis gaRizianebisas, re-

tikuluri formaciis lateraluri nawilis eleqtruli stimu-

lacia, aseve akavebs dorsaluri rqis neironebis pasuxs 

umielino aferentebis gaRizianebaze [Almeida A, Tavares I et al., 1993]. 

rogorc naCvenebi iyo crn-is eleqtruli stimulacia iwvevs 

spinaluri neironebis Sekavebas, romlebic reagireben mtkivneul 

gaRizianebaze, da agreTve tkiviliT gamowveuli refleqsebisa 

da ganridebis reaqciis daTrgunvas. aseTive qceviTi da 

fiziologiuri efeqtebi gamoiwveva mogrZo tvinis rostro-

ventraluri ubnebis eleqtruli stimulaciiT, romelic 

Suamavlobs Sua tvinis daRmaval antinociceptur gavlenas 

zurgis tvinze [Hernandez N, Vanegas H., 2001]. 

kraftis da Tanaavtorebis [Craft RM, Morgan MM, Lane DA., 2004] 

Tanaxmad, mogrZo tvinis ventromedialuri nawilis rostralur 
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ubanSi aRwerilia sami gansxvavebuli tipis neironebi: “on” da 

“off” neironebi, romlebic xasiaTdebian kudis SekrTomis 

refleqsis manifestaciis win, Sesabamisad maRalsixSirovani 

ganmuxtviT an Semakavebeli pauziT, da agreTve neitraluri 

neironebi. morfinis sistemuri Seyvana zrdis “off” neironebis 

aqtivobis zrdas, maSin roca “on” neironebis (romlebic 

dakavSirebulia nociceptur stimulTan) da neitraluri nei-

ronebis aqtivoba daTrgunulia. 

snoubolisa da Tanaavtorebis [Snowball RK, Dampney RA, Lumb 

BM., 1997] mier registrirdeboda nakeris birTvebis aqtivoba, 

romelic kavdeboda periferiuli gaRizianebis sapasuxod, xolo 

crn-is neironebi aqtivdebodnen aseTive gaRizianebiT. 

zogierTi avtoris azriT [Reichling D, Basbaum A., 1984], peri-

akveduqtuli ruxi nivTierebis neironebis eleqtruli aqtivobis 

ujredSida registraciam aCvena, rom mtkivneul stimulaciaze 

moreagire neironTa umravlesoba lokalizebulia ventro-

lateralur da ukana crn-sa da nakeris dorsalur birTvSi. 

mravali gamokvleva miuTiTebs crn-isa da hipoTalamusis 

neironebs Soris mWidro funqciur kavSirze [Maekawa F, Fujiwara 

Ket al., 2006; Calizo LH, Flanagan-Cato LM., 2003; Semenenko FM, Lumb BM., 

1999]. naCvenebia, rom ukana hipoTalamusis eleqtruli ga-
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Rizianeba iwvevs spontanuri neironebisa da mtkivneul ga-

Rizianebaze SekavebiT mopasuxe neironebis aqtivacias [Абзианидзе 

ЕВ и др., 1990]. 

aRniSnuli literaturis monacemebidan gamomdinare, zogad 

meqanizmad iTvleba is, rom crn an qerqi axdens tkivilis 

gatarebis modulirebas pirvel segmentur doneze, e.i. zurgis 

tvinis [Okada K, Murase K, Kawakita K., 1999; Kryzhanovskii GN, Zinkevich 

VA et al., 1998] an samwvera nervis birTvis doneze [Hayashi H, Sumino 

R, Sessle BJ., 1984]. ukanasknel dros miRebulia monacemebi tkivilis 

modulaciis warmoebis Sesaxeb cns-is sxva ufro maRal do-

neebzec [Klossika I, Flor H et al., 2006; Mylius V, Reis J et al., 2006; Ohara PT, 

Vit JP, Jasmin L., 2005]. 

klinikurad naCvenebia, rom Tavis tvinis sxvadasxva ubnebis 

stimulacia crn-is [Morgan MM, Gold MS, 1991] da Talamusis 

somatosensoruli sareleo birTvis [Marchand S, Kupers RC et al., 2003] 

CaTvliT, tkivilis moxsnis efeqturi saSualebaa. naCvenebi iqna, 

rom medialuri Talamusis eleqtruli stimulacia  amsubuqebs 

qronikul tkivils [Kupers RC, Gybels JM, Gjedde A., 2000]. 

laboratoriul cxovelebze warmoebulma cdebma aCvenes, 

mtkivneuli gaRizianebiT gamowveuli aversiuli reaqciebis 

reduqcia, medialuri Talamusis eleqtruli stimulaciis dros 
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[Kupers RC, Gybels JM., 1993]. 

antinocicepciis neiroqimia 

cnobilia, rom sxvadasxva sensomotorul sistemebSi 

aferentuli impulsacia, tvinis umaRlesi ganyofilebebisaken 

gavrcelebisas, icvleba qerqisa da rigi qerqqveSa struqturebiT 

[Shin HC, Park HJ, Chapin JK., 1994; Shin HC, Chapin JK., 1990]. nocicepturi 

aferentaciis centrifugaluri modulaciis analogiuri meqa-

nizmis arsebobis dadgena mniSvnelovania tkivilisa da anal-

geziis centraluri meqanizmebis SeswavlisTvis. rig eleqtro-

fiziologiur gamokvlevebSi damtkicebulia analgeziis endo-

genuri “opiaturi” sistemis CarTva, narkotikuli nivTierebebis 

moqmedebiT da agreTve stimulaciiTa da akupuqturiT [Staud R, 

Price DD., 2006; Plummer JL., 2000; Chavkin C, Bloom FE., 1986]. amasTan 

erTad, rigi uaxlesi monacemebi iZleva safuZvels im mo-

sazrebisTvis, rom analgeziis “opiaturi” sistema ar war-

moadgens erTaderT sistemas, romelsac SeuZlia nocicepturi 

aferentaciisa da masTan dakavSirebuli tkivilis gamovlenis 

sensorul-diskriminaluri da emociur-afeqturi reaqciebis 

kontroli da modulacia. 
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endogenuri opiatebi (opioidebi) 

XIX saukunis 60-ian wlebSi Tavis tvinSi gamoavlines 

nervuli wreebi, romelTa gaaqtivebiT xdeba gautkivareba. aR-

moCnda, rom am wreebis amoqmedeba SeuZlia, neiromodulatorebis 

jgufis endogenur opiatebs. gamoirkva, rom aseTi efeqti aqvs 

egzogenur (organizmSi Seyvanil) opiatebsac. magaliTad, 

morfins [Pryor SC, Zhu W et al., 2005], romelic neironis membranaSi 

ganTavsebul specifikur receptorul cilaze moqmedebiT anal-

geziis efeqts iwvevs [Cheney BV., 1988]. Tavis tvinis neironebze, 

morfinis uSualo zemoqmedebis efeqti, yvelaze kargad, Sua 

tvinis centralur rux nivTierebaSi vlindeba. 1974 wels Tavis 

tvinSi aRmoaCines morfinis mimarT mgrZnobiare specifikuri 

receptorebi. arsebobs opiaturi receptorebis ramdenime tipi. 

dReisaTvis dadasturebulia miu (µ) receptorebis arseboba, 

romlebic CarTulia tkivilisa da gautkivarebis ganmsazRvrel 

nervul wreebSi [Lishmanov IuB, Maslov LN, Solenkova NV., 2006; 

Arttamangkul S, Torrecilla M,, 2006]. maTi blokireba SesaZlebelia 

naloqsoniT. dadgenilia, agreTve, delta (δ) receptorebis 

arseboba limbur sistemaSi, romlebic savaraudod, guneba-

ganwyobilebis regulaciaSi monawileobs [Zhang X, Bao L, Guan JS., 

2006; Fristad I, Berggreen E, Haug SR., 2006]. kappa (κ) receptorebi 
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aRmoCenilia neokorteqsSi da, savaraudod, ganapirobebs 

opiatebiT aRZrul sedatiur efeqts [Yamada H, Shimoyama N et al., 

2006; Harris JA, Chang PC, Drake CT., 2004]. aRmoCenilia, agreTve, 

hipokampSi kappa da sigma (σ) [Church J., 1991], xolo tvinis fuZeze 

ganTavsebul struqturebSi (maT Soris hipoTalamusSi, efsilon 

(ε) receptorebi) [Giordano AL, Nock B, Cicero TJ., 1990]. 

ukanasknel wlebSi dadgenil iqna opiatebis postsinafsur 

neironebze Semakavebeli gavlena [Chizhmakov I, Yudin Y, 2005]. kappa 

opiaturi receptorebi lokalizebulia ara marto postsinafsur 

membranebze, aramed presinafsur daboloebebzec, rac opioidebis 

retrogradul Semakavebel funqciaze miuTiTebs [Nomura Y, Hayashi 

S., 1992]. dinorfin β-s magaliTze naCvenebia, rom opioidebi 

ganTavisufldeba ara marto presinafsuri daboloebidan, aramed 

neironis sxva nawilebidanac [Loewen JJ, Peters RI, Terrian DM., 1992]. 

Semakavebeli funqciis mqone sxva neirotransmiterebTan 

(magaliTad, gama-aminoerbos mJava) SedarebiT, maTi moqmedeba, 

neironTaSoris sivrceSi difuziiT gavrcelebis gamo, 

sagrZnoblad neli kinetikiT xasiaTdeba [Ingram S, Wilding TJ et al., 

1997]. magaliTad, Tu gama-aminoerbos mJavas moqmedeba sekundis 

farglebSi grZeldeba, dinorfin β-s efeqti wuTebiT izomeba. 

radgan neironidan ganTavisuflebis Semdeg opioidebi difuziiT 
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ramdenime milimetrze vrceldeba, maTi moqmedeba ar unda 

Semoifarglebodes mxolod erTi, presinafsuri, postsinafsuri 

an mezoblad mdebare neironiT [Mollereau C, Roumy M, Zajac JM., 2005; 

Ingram SL., 2000]. Tu gaviTvaliswinebT im faqts, rom opioidebi 

maTdami mgrZnobiare receptorebTan maRali afinurobiT 

xasiaTdeba [Cardillo G, Gentilucci L et al., 2003], gasagebi gaxdeba did 

farTobze maTi neiromodulatoruli gavlenis meqanizmi. 

cxovelTa analgezia SesaZlebelia iseTi stresuli mani-

pulaciebiT, rogoricaa TaTis eleqtrostimulacia da cen-

trifugaluri rotacia, civ wyalSi curva da hipertonuli 

xsnaris intraperitonuli ineqcia [Fuchs PN, Melzack R., 1997; 

Ossenkopp KP, Bettin MA, Kavaliers M., 1989]. yvela am SemTxvevaSi 

analgezia realizdeba opiaturi meqanizmis monawileobis gareSe, 

romlis mocileba SeuZlebelia, an nawilobriv aris SesaZ-

lebeli opiaturi antagonistebiT. 

tvinis Rerovani struqturebis stimulaciiT gamowveuli 

analgeziis meqanizmebis SeswavlaSi, mniSvnelovan etaps war-

moadgenda narkozuli analgetikebis moqmedebis zesegmenturi 

doneebisa da cns-Si endogenuri opiaturi ligandebis aRmoCena. 

magaliTad, sxvadasxva centralur struqturebSi morfinis 

mikroineqciis saSualebiT aRmoCenil iqna, rom bocverebSi 
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morfinis minimaluri dozis (1 mkl) bilateraluri Seyvana 

periakveduqtuli ruxi nivTierebis midamoSi ukana kiduris 

mtkivneul gaRizianebaze (sxivuri siTbo) iwvevda kargad 

gamoxatul analgezias [Tsou K, Jang CS, 1964]. es analgezia 

morfinis erTjeradi Seyvanis SemTxvevaSi grZeldeboda 1-3 

saaTis ganmavlobaSi [Krzanowska EK, Bodnar RJ., 1999]. morfinis 

sistemuri SeyvaniT gamowveuli analgezia ganicdida reversias 

nalorfiniT, romelic SeyavdaT lokalurad periventrikulur 

da periakveduqtul ubnebSi [Fournier T, Besserve P et al., 1988]. 

ori mTavari aRmoCena gaxda Semdgomi kvlevis sagani – 

opiaturi receptorebis aRwera da bunebrivi nivTierebis 

identifikacia, romlebic ukavSirdebian am receptorebs – en-

kefalinebi da endorfinebi [McCarthy L, Wetzel M et al., 2001; Suaudeau 

C, Costentin J., 2000; Chen JJ, Dymshitz J, Vasko MR., 1997; Cesselin F., 1991; Doi 

M, Tanaka M et al., 1988]. 

opiaturi receptorebis yvelaze maRali Semcveloba 

aRmoCenilia crn-Si, hipoTalamusSi, nuSisebr birTvSi, Sav 

substanciaSi da zurgis tvinis zogierT ubnebSi [Gutstein HB, 

Mansour A et al., 1998; Desjardins GC, Brawer JR, Beaudet A., 1990; Havemann U, 

Turski L, Kuschinsky K., 1982]. 

enkefalinebis regionaluri ganawileba Tavis tvinSi, 
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korelaciaSia opiaturi receptorebis ganawilebasTan [Nieto MM, 

Guen SL et al., 2005], rac miuTiTebs am struqturebis moqmedebaSi 

maT mniSvnelovan rolze, rogorc bunebrivi ligandebisa. amis 

sasargeblod metyvelebs monacemebi opioiduri peptidebis 

lokaluri Seyvanis Sesaxeb tvinis struqturebSi, romlebic 

Seicaven bevr opiatur receptorebs. magaliTad, naCvenebi iqna, 

rom met- da lei-enkefalinebis Seyvana virTagvebis tvinis 

parkuWebSi iwvevda Zlier analgezias, romelic ixsneboda 

naloqsoniT [Zubrzycka M, Fichna J, Janecka A., 2002]. es analgezia 

emsgavseboda morfiniT gamowveuls, ramac misca avtorebs 

safuZveli daskvnisaTvis, rom enkefalinebi asruleben 

periventrikuluri struqturebis opiaturi receptorebis 

bunebrivi ligandebis rols. aRniSnuli struqturebi ki 

monawileoben tkivilis reaqciebis SekavebaSi. 

enkefalinebis Semdeg aRmoaCines sxva opiaturi tipis 

peptidebi, ufro didi molekuluri woniT – endorfinebi [Cox 

BM, Goldstein A, Li CH., 1976; Guillemin R, Ling N, Burgus R., 1976]. maTi 

ganawileba cxovelTa tvinSi Seesabameboda opiaturi recep-

torebiT mdidar ubnebs [Ableitner A, Schulz R., 1992; Cesselin F., 1991]. 

aseve damtkicebul iqna am peptidebis monawileoba sxvadasxva 

warmoSobis analgeziaSi [Tseng LF., 2001; Pavlovic ZW, Cooper ML, 
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Bodnar RJ., 1996]. 

enkefalinebisa da endorfinebis, rogorc opiaturi recep-

torebis bunebrivi ligandebis fiziologiuri roli damtkicda 

mravalricxovani cdebiT, romlebSic analgezia miiReboda maTi 

tvinis parkuWebsa da periakveduqtul rux nivTierebaSi SeyvaniT 

[Roerig SC, Hoffman RG et al., 1991; Tseng LL, Suh HH., 1989; Rosenfeld JP, 

Keresztes-Nagy P., 1980]. naCvenebia, rom endorfinebi da enkefalinebi 

gamoiyofa cerebrospinalur siTxeSi crn-is eleqtrostimula-

ciiT [Bach FW, Yaksh TL., 1995], stresoruli analgeziiT [Owens PC, 

Chan EC et al., 1998; Baker DG, West SA et al., 1997; Kalin NH, Carnes M et al., 

1985] da akupunqturiT [Ma C, Tan L et al., 1995] gamowveuli 

analgeziis dros. 

zemoaRwerili cdebis Semdeg sxvadasxva centralur struq-

turebSi, morfinis mikroineqciiT Catarebulma uaxlesma gamo-

kvlevebma, aCvenes tvinis Reros garkveuli medialuri struq-

turebis gadamwyveti mniSvneloba opiaturi agonistebis anal-

geziur efeqtSi. rig SromebSi naCvenebia paralelizmi nakeris 

dorsaluri birTvis gaRizianebiT da morfinis SeyvaniT gamo-

wveul analgezias Soris [Romandini S, Pich EM et al., 1986]. 

periakveduqtur struqturebSi morfinis mikroineqcia iwvevda 

Zlier analgeziur efeqts [Manning BH, Franklin KB., 1998]. morfinis 
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subanalgeziuri doza da nakeris dorzaluri birTvis subanal-

gezuri eleqtruli gaRizianeba sinergistulad moqmedebs da 

iwvevs gamoxatul analgezias [Alaei H, Pourshanazari AA, Rafati A., 2002]. 

morfinis mikroineqciiT [Manning BH, Franklin KB., 1998], iseve 

rogorc crn-is eleqtrostimulaciiT [de Luca MC, Brandao ML et al., 

2003] gamowveuli analgezia da zurgis tvinisa da samwvera 

nervis birTvis nocicepturi neironebis aqtivobis Sekaveba [Okada 

K, Murase K, Kawakita K., 1999; Abzianidze EV, Butkhuzi SM et al., 1990], 

gvaZlevs uflebas vivaraudoT, rom orive SemTxvevaSi moqmedebs 

erTi da igive meqanizmi. 

radgan centraluri ruxi nivTierebis gaRizianebis anal-

geziuri efeqti naloqsonis gavleniT iTrguneba, amitom aRniS-

nuli eleqtruli gaRizianeba opioiduri analgeziis endogenur 

meqanizmebs aaqtivebs [Ichitani Y, Iwasaki T., 1986]. aRsaniSnavia, rom 

tkivilis asimboliiT daavadebul avadmyofebs, naloqsonis 

Seyvanis Semdeg, tkivilis SegrZnebis unari aRudgebaT [Ramac-

handran VS., 1998], rac miuTiTebs endogenuri opiatebis 

gaTavisuflebis meqanizmis zedmetad gaaqtivebaze. Sesabamisad, 

tkivilis asimbolia gamowveulia centraluri, da ara peri-

feriuli meqanizmebis paTologiiT. 

dadgenilia, rom gautkivarebis efeqti aRiZvreba mogrZo 
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tvinis rostroventraluri midamos, kerZod ki n.raphe-s gaRizia-

nebiTac [Saade NE, Atweh SF et al., 1999]. savaraudoa, rom centraluri 

ruxi nivTiereba da mogrZo tvinis rostroventraluri midamo 

analgeziis ganmsazRvreli nervuli wris or komponents, anu 

analgeziis funqciuri sistemis or rgols warmoadgens. am 

struqturebis gaaqtivebisas xdeba zurgis tvinis ukana rqis im 

sareleo neironebis Sekaveba [Okada K, Murase K, Kawakita K., 1999; 

Zhuo M, Gebhart GF., 1997], saidanac tkivilis impulsebis gamtari 

centriskenuli (aRmavali) spinoTalamuri traqti iwyeba. 

nocicepturi da analgeziuri sistemebis centraluri me-

qanizmebis Sesaxeb arsebul Sexedulebebisgan, eqsperimentuli 

SedegebiT yvelaze ukeT dasabuTebulia r.basbaumisa da p.fild-

sis 1978 wels mowodebuli da SemdgomSi daxvewili Teoria 

(sur. 2), romlis Tanaxmad, gareSe gamRizianebelTa zemoq-

medebisas gamonTavisuflebeli opioidebi an egzogenuri opiate-

bi centraluri ruxi nivTierebis opiaturi receptorebis gaaq-

tivebas iwvevs [Levine JD, Fields HL, Basbaum AI., 1993; Basbaum AI, Fields 

HL., 1978; Fields HL, Basbaum AI., 1978]. 

am Sexedulebis sasargeblod metyvelebs is faqtic, rom 

centralur rux nivTierebaSi naloqsonis ineqcia Trgunavs 

opiatebis analgeziur efeqts, xolo morfinis ineqcia am ubanSi 
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lokalizebul neironebs aaqtivebs. SeiZleba, am efeqtis rea-

lizacias safuZvlad udevs µ receptorebis gaaqtiveba [Smith DJ, 

Robertson B et al., 1992]. µ receptorebi ganlagebulia Semakavebeli 

funqciis mqone interneironebze. maT gaaqtivebas moyveba maTi 

saproeqcio neironebis Sekaveba. opiatebis mimarT mgrZnobiare 

neironebis Semakavebeli funqciidan gamomdinare, opiatebis ze-

moqmedebiT mocemuli interneironebis Sekavebas, Tan sdevs 

saproeqcio neironebis gaaqtiveba [Stein C., 2003; Cesselin F., 1991]. 

es saproeqcio neironebi Tavis aqsonebs agzavnis mogrZo 

tvinis rostroventralur midamoSi, upiratesad n. raphe magnus-Si. 

naCvenebia, rom am aqsonebis agznebisas terminalebidan amagzne-

beli peptidi – neirotenzini ganTavisufldeba [Li AH, Yeh TH et al., 

2001; Urban MO, Smith DJ., 1993]. 

mocemuli Sexedulebis sasargeblod metyvelebs is faqti, 

rom n. raphe magnus-Si neirotenzinis mikroineqcia analgeziis 

efeqts iwvevs [Dubuc I, Remande S, Costentin J., 1999; Dubuc I, Sarret P et al., 

1999]. am birTvis aqsonebi, zurgis tvinis dorsolateraluri 

svetebis SemadgenlobaSi, Suamdebare neironebze erTi an ori ga-

darTvis Semdeg, zurgis tvinis ruxi nivTierebis ukana rqaSi 

lokalizebul spinaluri WiSkris meqanizmSi CarTul internei-

ronebze proecirdeba [Sorkin LS, McAdoo DJ, Willis WD., 1993]. 
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sur. 2. opiatebiT gamowveuli analgeziis meqanizmis sqematuri 

gamosaxuleba basbaumisa da fildsis mixedviT: 1 – opiatebi 

akavebs Semakavebel neironebs, Semakavebel gavlenebs moklebuli 

ZiriTadi neironebi aaqtivebs n. raphe-s neironebs; 2 – Sua tvinis 

centraluri ruxi nivTierebis ZiriTadi neironi; 3 – amagznebeli 

sinafsi (neirotenzini); 4 – mogrZo tvini (n. raphe magnus); 5 – 

Tavis tvinisaken aRmavali gzis sareleo neironi; 6 – zurgis 

tvinis dorsolateraluri sveti; 7 – zurgis tvinis ukana rqa; 8 – 

serotonini, nivTiereba P; 9 – opiaturi receptori aqsonze; 10 – 

interneironebi post- da/an presinafsuri Sekavebis meqanizmiT 

Trgunavs tkivilis impulsaciis sinafsur gadacemas; 11 – 

ujredis sxeuli ukana rqebis gangliaSi; 12. A-delta an C boWko; 

13 – nociceptori. 
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am ukanasknelTa gaaqtiveba ki, presinafsuri an post-

sinafsuri Sekavebis meqanizmiT, periferiidan A-delta da C 

boWkoebiT misuli impulsaciis sareleo neironebze sinafsuri 

gadacemis SerCeviT blokirebas iwvevs [Lu Y, Sweitzer SM et al., 2004]. 

amis Sedegad, xdeba tkivilis impulsaciis centriskenuli 

gadacemis blokada anu spinaluri “WiSkris” daxurva da 

gautkivareba. N. raphe-Si lokalizebulia serotoninerguli nei-

ronebi [Allen GV, Cechetto DF., 1994], e.i. centraluri daRmavali ga-

utkivareba serotoninerguli moqmedebiT xdeba. analgeziis aseTi 

meqanizmebis realur arsebobaze miuTiTebs is faqti, rom dorso-

lateraluri svetebis dazianebis Semdeg, centralur rux 

nivTierebaSi morfinis ineqcia analgeziis efeqts aRar iwvevs. am 

meqanizmSi serotoninis rols adasturebs morfiniT gamowveuli 

analgeziis paraqlorfenilalaniniT blokireba [Van Der Kooy D, 

Fibiger HC, Phillips AG., 1978]. savaraudoa, rom daRmavali boWkoebi 

serotoninTan erTad nivTiereba P-sac aTavisuflebs [Li YQ, Wang 

ZM et al., 1999]. 

serotonini 

cnobilia, rom nakeris dorsalur birTvSi mravlad aris 

serotoninis Semcveli neironebi [Tao R, Ma Z et al., 2006; Tao R, 
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Auerbach SB., 2005]. serotoninis inhibitori β-qlorfenilalanini 

ablokirebs analgezias, gamowveuls nakeris birTvebidan da ar 

moqmedebs analgeziaze, romelic miiReba sxva ubnebis gaRi-

zianebiT [Taber RI, Latranyi MB., 1981]. LSD-s Seyvana, romelic 

warmoadgens serotoninis blokators, Trgunavs nakeris 

birTvebis mezencefaluri nawilis neironebis spontanur 

aqtiurobas [Larson AA., 1984]. nakeris dorsaluri birTvis 

gaRizianeba ar iwvevs zurgis tvinis V Sris neironebis 

pasuxebis Sekavebas mtkivneul gaRizianebaze. amitom dasaSvebia, 

rom Sekaveba dakavSirebulia serotoninergul meqanizmebTan 

[Tseng LL, Tang R., 1989]. 

nakeris birTvebis darRveva im zonaSi, romelTa stimulacia 

iwvevs mkveTr antinociceptur efeqts, asustebs morfinis 

analgetikur efeqts [Sounvoravong S, Nakashima MN et al., 2004; Gao K, 

Chen DO et al., 1998], rac miuTiTebs imaze, rom aRniSnuli efeqti 

umTavresad ganpirobebulia segmentur doneze tkivilis 

gadacemis daRmavali SekavebiT. 

opioidur sistemasTan erTad, stimulaciuri analgeziis 

realizaciaSi monawileobs sxva neiromediatoruli sistemebi: 

adrenerguli, gaem-erguli, qolinerguli [Jasmin L, Rabkin SD, et al., 

2003; Ghelardini C, Galeotti N, Bartolini A., 1997; Nance PW, Sawynok J., 1987]. 
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zogierT naSromSi naCvenebi iyo crn-dan nakeris did 

birTvze amagznebeli kavSiris mniSvneloba nocicepturi 

reaqciis daRmavali Sekavebis generaciaSi [Paul D, Phillips AG., 1986]. 

virTagvebis crn-Si morfinisa da glutamatis mikroineqciiT an 

misi pirdapiri eleqtruli gaRizianebiT gamowveul analgezias 

Tan axlda nakeris didi birTvis agzneba [Maione S, Oliva P et al., 

2000]. am birTvis eleqtruli dazianebis an naloqsonis venaSi 

Seyvanis Semdeg, arc crn-is eleqtruli stimulacia da arc 

morfinis venaSi ineqcia ar iwvevda analgezias [Sounvoravong S, 

Nakashima MN et al., 2004]. mogvianebiT neirotenzinis mikroineqciiT 

crn-Si dadasturda crn-ndb-is amagznebeli kavSiris mniSvneloba 

analgeziaSi, romelic moispo ndb-s dazianebis Semdeg, magram 

ara naloqsonis Seyvanis Semdeg [Urban MO, Smith DJ., 1993]. 

avtorebma daaskvnes, rom analgezias, gamowveuls neirotenzinis 

ineqciiT crn-Si, gaaCnia araopiaturi buneba. 

noradrenalini 

naCvenebia, rom ndb-is eleqtruli dazianebis Semdeg 

morfinis analgeziuri efeqti Sesustda [Mohrland JS, Gebhart GF., 

1980]. aseve mniSvnelovnad Semcirda norepinefrinis done [Ordway 

GA, Stockmeier CA et al., 1997]. gamoiTqva mosazreba, tkivilis 
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daRmaval modulaciasa da opiatur analgeziaSi sxva media-

toruli, kerZod, kateqolaminerguli meqanizmebis monawileo-

baze, razec miuTiTebs monacemebi miRebuli ndb-is sero-

toninerguli neironebis neirotoqsiuri dazianebis Semdeg, 

romelic miiRweoda cxovelTaTvis 5,7 dihidrooqsitriptaminis 

SeyvaniT [Le Maitre E, Vilpoux C et al., 2005]. am dros adgili hqonda 

zurgis tvinis ukana rqebSi serotoninis donis 50%-iT 

daqveiTebas, miuxedavad amisa, morfinis analgeziis mniSvne-

lovani cvlileba ar aRiniSneboda. 
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kvlevis masala da meTodebi 

kvlevis obieqti 

gamoyenebuli cxovelebis daxasiaTeba 

antinocicepciis centraluri eleqtrofiziologiuri da 

neiroqimiuri meqanizmebis Seswavla warmoebda katebze; farmako-

logiuri nivTierebebis analgeziuri efeqtebis gamosavlenad, 

eqsperimentebi Catarda ujiSo mamr TeTr virTagvebze masiT 250-

300 g. sul gamoyenebuli iyo 42 kata da 332 virTagva. 

gamokvleuli kontingentis daxasiaTeba 

qlomipraminis analgeziuri efeqtis dasadgenad kvleva Ca-

tarda qronikuli tkivilis sindromis mqone qalebSi. kvlevaSi 

monawileoba miiRo 59 qalma, maTgan 44 Sedioda eqsperimentul, 

xolo 15 – sakontrolo jgufSi. pacientTa asaki meryeobda 20-

dan 60 wlamde. 

pacientebis gamokvlevis sqemaSi Sedioda saerTo, nevrolo-

giuri gasinjva da laboratoruli gamokvlevebi (saWi-

roebisamebr, rentgenografia, kompiuteruli tomografia da sxv.). 

yvela pacients dinamikaSi Cautarda eleqtroencefalografiuli 

gamokvleva. CvenebebiT tardeboda Terapevtis, qirurgis, endokri-

nologis da sxva specialistTa damatebiTi konsultaciebi. 
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yvela pacienti konsultirebuli iyo ginekologis mier. 

reproduqtiuli asakis qalebs preparati eniSnebodaT menstrua-

luri ciklis fazebis gaTvaliswinebiT, algodismenorea iyo 

kvlevidan gaTiSvis kriteriumi. pacientebis ganawileba asakis da 

nozologiebis mixedviT miTiTebulia cxril 1 da 2-Si. 

zogadi meTodebi 

eleqtrofiziologiuri analizi 

cdebi Catarda qlorazolis (40-50 mg/kg intravenurad) 

msubuqi narkozis qveS myof kurarizebul katebze, woniT 2,5-3,5 kg. 

stereotaqsikur xelsawyoSi fiqsirebuli cxovelebi imyofebod-

nen marTviTi sunTqvis pirobebSi. kontroldeboda maTi arte-

riuli wneva da temperatura. winaswari manipulaciebi keTdeboda 

sterilur pirobebSi, eTeris Rrma narkozis qveS. tkivilis gamo-

wvevis mizniT gamaRizianebeli eleqtrodebi implantirebuli iyo 

kbilis pulpaSi. gamoyofili Tvalbudis qveda nervis sxvadasxva 

ZaliT gaRizianeba saSualebas gvaZlevda gamogvewvia “mtkiv-

neuli” (zezRurblovani gaRizianeba) da “umtkivneulo” (zRurb-

lovani gaRizianeba) reaqciebi. gamomyvani da gamaRizianebeli 

mikro- da makroeleqtrodebi inergeboda sentagotais  atlasis 

stereotaqsikuri koordinatebiT [Szentagotai J., 1958]. 
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cxrili 1 

qronikuli tkivilis sindromis mqone pacientebis ganawileba 

asakisa da nozologiebis mixedviT (eqsperimentuli jgufi) 

asaki 
nozologia 

20–30 21-40 41-50 51-60 

arTritebi 

mxris saxsris

muxlis saxsris

msxvili saxsrebis poliarTriti

barZayis saxsris

 

1 

– 

– 

1 

 

2 

1 

1 

1 

 

2 

– 

1 

– 

 

– 

– 

1 

1 

nevritebi 

samwvera nervis

sajdomi nervis (iSiasi, iSialgia)

kefis nervis

 

– 

– 

– 

 

2 

– 

1 

 

1 

3 

– 

 

– 

3 

– 

radikulitebi 

kisris

gava-welis

 

2 

1 

 

1 

5 

 

2 

5 

 

1 

3 

kombinirebuli 

(arTritebi da radikuliti) 

 

1 

 

– 

 

1 

 

– 

sul 6 14 15 9 
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cxrili 2 

qronikuli tkivilis sindromis mqone pacientebis ganawileba 

asakisa da nozologiebis mixedviT (sakontrolo jgufi) 

asaki 
nozologia 

20–30 21-40 41-50 51-60 

arTritebi 

mxris saxsris

muxlis saxsris

msxvili saxsrebis poliarTriti

barZayis saxsris

 

1 

– 

– 

– 

 

1 

– 

– 

– 

 

– 

– 

1 

– 

 

– 

– 

– 

1 

nevritebi 

samwvera nervis

sajdomi nervis (iSiasi, iSialgia)

kefis nervis

 

1 

– 

– 

 

– 

1 

– 

 

2 

– 

– 

 

– 

2 

– 

radikulitebi 

kisris

gava-welis

 

1 

– 

 

1 

– 

 

1 

– 

 

– 

2 

kombinirebuli 

(arTritebi da radikuliti) 

 

– 

 

– 

 

– 

 

– 

sul 3 3 4 5 
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Talamusis specifikuri birTvebisa� da Tavis tvinis qerqis 

tkivilze moreagire neironebis aqtivoba, aRiricxeboda ujred-

gareTa minis mikroeleqtrodebiT, amovsebuli kaliumis 

citratis 3 mol xsnariT (wveris diametri 0,5-1,0 mkm, winaRoba 5-6 

megaomi). Talamusis araspecifikuri (rb, cmb, parafaskikuluri – 

pfb) da specifikuri (vab da vpmb) birTvebis, centraluri ruxi 

nivTierebis (crn), naTxemis qerqisa da qerqqveSa warmonaqmnebis, 

didi hemisferoebis koronaluri xveulisa da somatosensoruli 

II velis gamaRizianeblad an dasazianeblad gamoiyeneboda kon-

stantanis Sewyvilebuli eleqtrodebi 100-150 mkm ara-

izolirebuli wveriT. 

gaRizianeba tardeboda maRalsixSirovani gamosavlis mqone 

generatoris marTkuTxa impulsebiT. araspecifikuri birTvebisa 

da crn-is dazianebas vaxdendiT, Canergil makroeleqtrodebSi 

mudmivi denis gatarebiT 30 wamis ganmavlobaSi (5-10 ma), rac 

saSualebas iZleoda cdis dasasruls morfologiurad dagve-

dgina eleqtrodebis zusti lokalizacia. eqsperimentis damTav-

rebis Semdeg cxovelebis evtanazias vaxdendiT nembutalis sa-

sikvdilo dozis intravenuri ineqciiT. 

gaanalizebulia Talamusisa da Tavis tvinis qerqis 268 

neironi. 
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neiroqimiuri analizi 

neiroqimiuri analizisaTvis gamoiyeneboda morfini, na-

loqsoni (opiaturi antagonisti), fentolamini, propranololi 

(adrenoblokatorebi), mianserini, paraqlorfenilalanini 

(serotoninis antagonistebi), haloperidoli, klozapini β 

(dofaminis antagonistebi), pikrotoqsini (gamaaminoerbomJavas 

antagonisti), romlebic cxovelebSi Segvyavda sxvadasxva 

doziTa da gzebiT: intravenurad, intraperitoneulad, mikro-

ineqciiT (qemitrodiT), intraventrikulurad da uSualod Tavis 

tvinis qerqze aplikaciiT. 

eleqtrodebis lokalizaciis verifikacia 

cxovelebis Tavis tvins vafiqsirebdiT intrakardialurad 

perfuzirebuli 36°C-mde gamTbari 4%-iani paraformaldehidisa 

da 2,5%-iani glutaraldehidis nareviT. postfiqsaciis mizniT 

perfuziis dawyebidan 30 wuTis Semdeg cxovelis Tavis tvins 4 

dRe-Ramis ganmavlobaSi vaTavsebdiT zemoaRniSnul xsnarSi. 

Semdgom Tavis tvins vyofdiT blokebad, romlebic Seicavda 

Sesaswavl struqturebs da vaanalizebdiT makroskopulad. 

tkivilis eqsperimentuli modeli 

mwvave da Semdeg qronikuli tkivilis gamoyenebul eqsperi-
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mentul models warmoadgenda “formalinis testi” [Tjolsen et al., 

1992] –  cxovelis erT-erTi TaTis kanqveS formalinis xsnaris 

ineqcia (gamoiyeneboda 0,05 ml 2,5%-iani formalinis xsnari, 

damzadebuli 30%-iani formaldehidis xsnaridan). 

adgilobrivi sisxlis nakadis gazomva Tavis tvinis 

struqturebSi 

Tavis tvinis sxvadasxva struqturebSi adgilobrivi 

sisxlis nakadis gazomva warmoebda wyalbadis klirensis 

meTodiT [Aukland, 1968]. 

wyalbadis klirensis registraciis eleqtruli wredi 

Sedgeboda, 100 mkm diametris teflonirebuli platinis 

eleqtrodisgan, qlorirebuli vercxlis indiferentuli 

eleqtrodisgan (diametriT 5 mm) da polarografisgan, 

saregistracio mowyobilobiT (Universal Polarograph OH-105, Radelkis, 

Budapest). polarizaciis Zabva udrida +250 mv-s. 

virTagvebis moZraobiTi aqtivobis darRevis Sefaseba 

virTagvebis moZraobiTi aqtivobisa da misi darRvevis 

Sefaseba xdeboda Simoiamas da sxv. [Shimoyama et al., 1999] mier 

mowodebuli skalis mixedviT. 
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cxrili 3 

Simoiamas skala 

qulebi qceva 

0 normaluri 

1 mcire ataqsia (darRveulia ukana kidurebis balansi) 

2 ataqsia 

3 posturaluri refleqsis dakargva 

4 imobilizacia (tkivilze reaqcia Senaxulia) 

5 anesTezia (tkivilze reaqcia ar aris) 

virTagvebis emociuri qcevis Sefaseba 

cxovelTa emociuri qceva Seiswavleboda pasiuri 

ganridebis meTodiT [Essman W.B., Alpern H.R., 1964], romelic 

damyarebulia mRrRnelebis etologiur Tvisebaze, gaeridon 

ganaTebul garemos. saeqsperimento sakani Sedgeboda ori 

ganyofilebisagan: naTeli (didi) da bneli (patara), romlebic 

erTmaneTTan dakavSirebuli iyo 5 × 6 sm-is xvreliT. naTel 

ganyofilebaSi moTavsebuli virTagva swrafad (3-8 s) Sedioda 

xvreliT bnel sakanSi, sadac 5 sekundis ganmavlobaSi metalis 

iatakidan wyvetilad Rebulobda eleqtrogaRizianebas (60 v). am 

gziT formirdeboda SiSis emociuri reaqcia. virTagva swrafad 

gamorboda naTel ganyofilebaSi da aRar brundeboda bnelSi. 
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SiSis reaqciis Semonaxva (anu pasiuri ganridebis pirobiTi 

reaqciis gamomuSaveba) mowmdeboda 20 wuTis, 2, 4 da 24 saaTis 

Semdeg, da saWiroebisamebr me-2, me-4 da Semdgom dReebSi. Tu 

naTel ganyofilebaSi Casmuli virTagva ar gadarboda bnelSi, 

iTvleboda, rom SiSis emociuri reaqcia Semonaxulia. 

eeg-is registracia da analizis meTodebi 

eeg registrirdeboda pacientis RviZilis mdgomareobaSi. 

funqciur sinjad gamoiyeneboda fotostimulacia (3-27 hc-is dia-

pazoni), hiperventilacia (3 wuTis ganmavlobaSi), sunTqvis Se-

kaveba (15-25 wamis ganmavlobaSi) hiperventilaciis Semdeg. pro-

ceduris saerTo xangrZlivoba iyo 25-35 wuTi. 

eeg-is registracia Catarda kompiuteruli encefalografiT 

“Encephalan-131-03, professional version”, eleqtrodebis lokalizacia 

10-20 saerTaSoriso sistemis mixedviT. gamaZliereblebis ga-

tarebis diapazoni iyo 0,5-100 hc, sixSirovani filtracia – 50 hc. 

yvela gamoyvanis signalebi cifrul formaSi gadaiyvaneboda on-

line reJimSi, diskretizaciis sixSire 256 hc, gadawyvetileba 12 

biti, eleqrodebis winaRoba aranakleb 5 kiloomi. 

artefaqtebisagan gasufTavebuli eeg-dan Semdgomi anali-

zisTvis gamoyenebuli iyo 20-wamiani Canawerebi, registrirebuli 

mSvid mdgomareobaSi Ria da daxuWuli TvalebiT, funqciuri 
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datvirTvis fonze da maTi damTavrebidan 20 wamis Semdeg (10-15 

fragmenti yoveli pacientisTvis). 

Catarebul iqna eeg-is Semdegi maCveneblebis analizi: 

– eeg-is pirveladi (daumuSavebeli) paterni eleqtrodebis 

monopolusuri da bipolusuri fiqsaciisas da gamoyvanebis 

saSualoreferentuli (Common Average Reference) sqemis ga-

moyenebiT fonuri aqtvobis Taviseburebebis gamosavlenad; 

– eeg-is yoveli gamoyvanisaTvis berg-furies gardaqmnis 

Semdeg gamoyofili sixSirovani komponentebi: delta (0,5-4,0 

hc), Teta-1 (4-6 hc), Teta-2 (6-8 hc), alfa (8-13 hc), beta-1 (13-24 

hc) da beta-2 (24-50,8 hc) diapazonebSi; 

– simZlavreebis absoluturi (mkv2) da SedarebiTi (%) mniS-

vnelobebi; 

– eeg-is speqtris parametrebis mniSvnelobebis paterni tvinis 

sxvadasxva ubanSi (Brain mapping technique) – gamoyofil sixSi-

rovan diapazonebSi aqtivobis sivrciTi ganawileba Tavis 

tvinis konveqsitaluri zedapiris gaswvriv. 

calke gamokvlevebis dizaini 

gliis indeqsis gamoTvla 

morfologiuri gamokvlevisTvis masalas viRebdiT ineq-

ciidan 6 saaTis, 1, 3 da 7 dRis Semdeg. Tavis tvinis fiqsaciis 
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Semdeg vawarmoebdiT mis dehidratacias da vayalibebdiT 

parafinSi. 15-20 mkm sisqis anaTlebi iRebeboda krezil-violetiT 

nislis meTodiT. 

eqsperimentebi Catarda cxovelebis 2 jgufze. eTeris 

msubuqi narkozis qveS myofi pirveli jgufis cxovlebs (16 

virTagva) ukeTdeboda formalinis testi, meore jgufi Seadgina 

intaqturma cxovelebma (4 virTagva). tvinis fiqsaciis Semdeg 

raodenobrivi gamokvleva tardeboda binokularuli sinaTlis 

mikroskopiT (gadideba: ob. ×40, ok. ×16). gamoyenebuli iyo 0,13 × 

0,13 mm zomis morfometriuli bade. qerqqveSa warmonaqmnebisaTvis 

gamoTvla Catarda 30 SemTxveviT arCeul mxedvelobis areSi, 

xolo qerquli struqturisaTvis 30 svetSi, romlebic Seicavda 

yvela Sres; TiToeuli sveti Cven SemTxvevaSi, rogorc wesi, 

Sedgeboda mxedvelobis 8 arisagan. 

daTvlili iyo neironebisa da makrogliuri ujredebis rao-

denoba, agreTve ganvsazRvreT gliis indeqsi (gliis ujredebis 

raodenobis Sefardeba neironebis raodenobasTan). 

centraluri ruxi nivTierebis rolis gamokvleva naTxemisa da 

hipoTalamusis stmulaciiT gamowveuli agresiuli qcevis 

regulaciaSi 

cdebi Catarda 12 kataze, qronikuli eqsperimentis pi-
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robebSi. eleqtrodebi Canergili iyo didi tvinisa da naTxemis 

qerqsa da qerqqveSa warmonaqmnebSi. operaciidan 10-14 dRis 

Semdeg cxovelebze dakvirveba xdeboda mcire zomis ekra-

nirebul, gamWvirvale kedlebian sakanSi (1,5 × 1,0 × 1,0 m), 

romelSic SesaZlebeli iyo Tavis tvinis struqturebis sti-

mulacia da eleqtruli aqtivobis registracia. paralelurad 

eleqtroencefalografze aRiricxeboda guliscemis sixSire. 

cxovelTa qcevaze midazolamis gavlenis gamokvleva 

cxovelTa emociuri qceva Seiswavleboda pasiuri gan-

ridebis meTodiT [Essman W.B., Alpern H.R., 1964]. pasiuri ganridebis 

reaqciis ganxorcielebisas aRiricxeboda defekaciis, urinaciis, 

grumingisa da vertikalurad wamodgomis raodenoba, drois 

garkveul monakveTSi. amiT ganridebis meTodikaSi Segvqonda “Ria 

velis” testirebis elementebi. 

cdebis pirvel seriaSi 24 cxoveli dayofili iyo oTx 

jgufad (6-6 TiToeulSi). virTagvebs per os eZleodaT sxvadasxva 

doziT 0,6; 1,2; 2,5; 5 mg/kg midazolami (0,5 ml fiziologiur 

xsnarSi gaxsnili da dawveTebuli myari, granulirebuli 

sakvebis erT granulaze). wamlis miRebidan 15 wuTis Semdeg 

cxovels vaTavsebdiT saeqsperimento sakanSi da 60-120 wuTis 

ganmavlobaSi vakvirdebodiT mis qcevas midazolamis dozis 
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SesarCevad, romelic ar aferxebs moZraobiT aqtivobas. 

eqsperimentis meore seriaSi Seswavlil iqna midazolamis 

gavlena cxovelTa SiSis emociur reaqciaze. cdebi Catarda 

cxovelTa 3 jgufze: ori saeqsperimento (12-12 TiToeulSi) da 

mesame – sakontrolo (6 cxoveli). 

pirveli eqsperimentuli jgufis cxovelebs miecaT 

midazolami doziT 2,5 mg/kg, meore saeqsperimento jgufis 

cxovelebs – 5 mg/kg. midazolamis miRebidan 30 wuTis Semdeg 

virTagvebi Casmul iqna naTel ganyofilebaSi da maT CautardaT 

pasiuri ganridebis testis sruli procedura. 

cxovelTa qcevaze da Tavis tvinis adgilobriv sisxlis nakadze 

ketaminis moqmedebis gamokvleva 

winaswar cdebSi fiziologiur xsnarSi gaxsnili ketamini 

30, 60, 100 da 150 mg/kg doziT (moculobiT 0,5 ml/100 g) 

cxovelebSi Segvyavda peroralurad specialuri polieTilenis 

kaTeteriT. ketaminis micemisTanave aRiniSneboda sedatiuri 

moqmedebis qceviTi gamovlinebani. formalinis ineqciis Semdeg 

cxovels vaTavsebdiT qceviT sakanSi da Semdgomi 60 wuTis 

ganmavlobaSi vakvirdebodiT mis moZraobiT aqtivobas (Sefaseba 

xdeboda Simoiamasa da sxv. [Shimoyama et al., 1999] mier mowodebuli 

skalis mixedviT). 
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winaswar cdebSi miRebuli monacemebis gaTvaliswinebiT 

gamokvlevaSi SerCeuli da gamoyenebuli iyo ketaminis umciresi 

(30 mg/kg) da umaRlesi (150 mg/kg) dozebi. 

ZiriTadi cdebi Catarda cxovelTa 12 jgufze (TiToeul 

jgufSi 6-6 virTagva), romelTa Soris 8 jgufi iyo eqsperimentuli 

da 4 – sakontrolo. 

cxrili 4 

ketaminis sinjis dros eleqtrodebis lokalizacia 

Tavis tvinis struqtura eleqtrodis lokalizacia 

centraluri ruxi nivTiereba А -6,8; H 5,5; L 0,6 

kudiani birTvi А +0,7; H 5,5; L 3,0 

sartylis xveuli А -0,3; H 1,5; L 0,4 

fronto-parietuli qerqi А -1,3; H 5,5; L 3,0 

formalinis testi tardeboda ketaminis (eqsperimentuli 

jgufi) da fiziologiuri xsnaris (sakontrolo jgufi)  per os 

Seyvanidan 90 wuTis Semdeg. 

Tavis tvinis zemoaRniSnul ubnebSi eleqtrodebis implan-

taciidan mesame-meoTxe dRes (cxovelis mdgomareobis 

Sesabamisad) virTagvebs vaTavsebdiT qceviT kameraSi da 

vatarebdiT adgilobrivi sisxlis nakadis fonur gazomvas. 

Semdeg eqsperimentul cxovelebs per os eZleoda ketamini, 
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sakontrolos ki – fiziologiuri xsnari. aRniSnuli niv-

Tierebebis Seyvanidan pirvel da meaTe wuTze tardeboda Tavis 

tvinSi adgilobrivi sisxlis nakadis gazomva da fasdeboda 

cxovelis qceva Simoiamas skaliT. ketaminis Seyvanidan 90-e wuTze 

ukana TaTSi kanqveS Segvyavda 0,05 ml 2,5%-iani formalini an 0,05 

ml fiziologiuri xsnari da ineqciidan meore da me-60 wuTze 

xelaxla vaxdendiT adgilobrivi sisxlis nakadis gazomvas. 

5-oqsitriptofanis moqmedebis Sefaseba agresiul qcevaze 

bunebiT agresiuli da araagresiuli cxovelebi SerCeul 

iqna karli-s meTodiT [Karli P., 1956]. 

eqsperimentebSi gamoyenebul iqna 64 cxoveli, romlebic 

dayofili iyo 4 jgufad (16-16 virTagva): 1) bunebiT agresiuli, 2) 

bunebiT araagresiuli, 3) virTagvebi, romlebmac agresiuloba 

dakarges kastraciis Semdeg, 4) virTagvebi, romlebic agresiuli 

gaxdnen testosteronis gavleniT. 

cxovelebis agresiuloba dgindeboda “Ria velis” da 

pasiuri ganridebis reaqciis pirobebSi registrirebuli qcevis 

paterniT [Берадзе Г., Берелашвили Т. и др., 2004; Barkaia Lela, Barkaia Lali et 

al., 1998; Надарейшвили К.Ш., Иорданишвили Г.С. и др., 1991]. 

0,1 ml 1%-iani testosteronis propionati Segvyavda intra-

peritoneulad dRe-RameSi orjer, 12-saaTiani intervaliT. 
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farmakologiuri analizisaTvis gamoyenebul iqna 5-oqsitripto-

fani (30 mkg/kg intravenurad), noradrenalini (50 mg/kg intrakra-

nialurad), propranololi (2 mg/kg intravenurad). sakontrolo 

cxovelebi iRebdnen fiziologiur xsnars. 

qlomipraminis moqmedebis efeqtebis gamokvleva qronikuli 

tkivilis sindromis dros 

reproduqciuli asakis yvela pacients, menstruaciamde 15, 5 

dRiT adre da menstruaciidan 5 dRis Semdeg utardeboda tes-

tireba spilberg-xaninisa da Tag (TviTSegrZneba, agresiuloba, 

guneb-ganwyoba) kiTxvarebis gamoyenebiT [Карелина А.А., 1999], 

romelTa safuZvelze gamoiTvleboda reaqtiuli da piradi 

SfoTvis maCveneblebi. amasTan erTad pacientebi axasiaTebdnen 

tkivilis intensivobas cifruli reitingis skalis mixedviT 

[Джеймисон Р.Н., 1998]. klimaqteruli asakis qalebs utardebodaT 

gamokiTxva igive sqemiT, xolo testirebis vada ganisazRvreboda 

anamnezis monacemebze dayrdnobiT. 

zemoxsenebuli testebis kompleqsi Catarda samjer: mkur-

nalobamde, mkurnalobis procesSi da mkurnalobis Semdeg. 

winaswari gasinjvis Semdeg yvela pacients eniSneboda qro-

nikuli tkivilis sindromis dros rekomendirebuli sqemiT mkur-

naloba [Шиман А.Г., Сайкова Л.А., Кирьянова В.В., 2001; Осипова Н.А., 
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Новиков Г.А., Прохоров Б.М., 1998] individualuri simptomatikis ga-

TvaliswinebiT. 

qlomipramini iniSneboda menstruaciamde 14-15 dRiT adre 

sawyisi doziT 10-25 mg saRamos, Zilis win. SemdgomSi dRe-Ramis 

dozas vzrdidiT, yovel 3-5 dReSi orjer. menstruaciamde 5 

dRiT adre sadReRamiso doza Seadgenda 75-100 mg-s. menstruaciis 

Semdeg dozas TandaTan vamcirebdiT, menstruaciidan me-5 – me-6 

dRes preparatis micema wydeboda. 

monacemebis statistikuri damuSaveba 

miRebuli Sedegebis statistikuri analizi Catarda SPSS 

(versia 11.5), MS Excel (MS Office 2000 Professional Package, v. 9.0.3821-SR1) 

da Biostat kompiuteruli programebiT. Sedegebi miiReboda saSua-

lo da saSualo sidideebis standartuli cdomilebis saxiT. 

jgufebs Soris sxvaoba analizdeboda kriuskal-volisis 

(ANOVA, One way) meTodiT, jgufebs SigniT vilkonsonis meTodiT, 

xolo sxvaoba saSualo sidideebs Soris fasdeboda stiudentis 

t kriteriumiT. amorCevebis monacemebis araparametruli 

meTodebiT damuSavebisas gamoiyeneboda man-uitnis U kriteriumi. 

yvela SemTxvevaSi statistikuri sarwmunooba ganisaz-

Rvreboda P<0,05-iT. 
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miRebuli Sedegebi da maTi ganxilva 

Talamusis roli nocicepciis regulaciaSi 

Talamusis antinocicepturi sistema 

nocicepturi da konvergentuli (neironebi, romlebic rea-

gireben rogorc umtkivneulo, ise mtkivneul gaRizianebaze) nei-

ronebis gamowveuli aqtivobis fonze, Talamusis araspecifikuri 

birTvebis (centromedialuri, retikuluri, parafascikuluri) da 

Talamusis specifikuri medialuri birTvebis gaRizianebiT iTr-

guneboda nocicepturi neironuli aqtivoba, rac erTxel kidev 

adasturebs, rom TalamusSi funqcionirebs antinocicepturi 

sistema [sayvareliZe z., 1999; Лиманский Ю.П., 1986], romelic Tavis 

am gavlenas axdens rogorc aRmavali, ise daRmavali mi-

marTulebiT. 

Talamusis araspecifikuri birTvebis daRmavali anal-

geziuri moqmedeba, samwvera nervisa da nakeris birTvebze, garda 

pirdapiri gavlenis, crn-is meSveobiTac xorcieldeba, radgan 

crn-is eleqtrolizuri dazianebis Semdeg mniSvnelovnad Semcir-

da Talamusis Semakavebeli moqmedeba am birTvebis neironebis 

nociceptur aqtivobaze. igi sruliad moispo naloqsonis 

SeyvaniT, rac mianiSnebs imaze, rom crn-is analgeziuri gavlena 

opioiduri bunebis unda iyos. 
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sur. 3. mtkivneul gaRizianebaze mopasuxe neironebis rao-

denobrivi ganawileba TalamusSi. 
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sur. 4. Talamusis centromedialuri birTvis nocicepturi da 

konvergntuli neironebis aqtivoba morfinis ineqciis Semdeg. a – 

Talamusis centromedialuri birTvis, nocicepturi neironis 

aqtivoba kbilis pulpis gaRizianebaze; b – igive neironis 

reaqcia morfinis Seyvanis Semdeg; g – konvergentuli neironis 

aqtivoba Tvalbudis qveda nervis zezRurblovan gaRizianebaze; 

d – igive neironis reaqcia morfinis Seyvanis Semdeg Tvalbudis 

qveda nervis zezRurblovan gaRizianebaze. dro – 20 ms. 
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sur. 5. mtkivneul gaRizianebaze mopasuxe neironebis rao-

denobrivi ganawileba crn-Si, ndb-sa da snb-Si. 
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sur. 6. crn-is nocicepturi (a) da konvergentuli (b) neironis 

reaqcia kbilis pulpis (1), Tvalbudis nervis zezRurblovani (2) 

da zRurblovani (3) ZaliT gaRizianebisas. 
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sur. 7. snb-is nocicepturi neironis reaqcia ipsilateraluri 

zeda (a) da qveda (b), kontralateraluri qveda (g) eSvebis 

pulpis da Tvalbudis nervis zezRurblovani (d) da 

zRurblovani (e) gaRizianebis sapasuxod. 
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sur. 8. snb-is konvergentuli neironis reaqcia ipsilatera-

luri zeda (a) da qveda (b), kontralateraluri qveda (g) eSvebis 

pulpis da Tvalbudis nervis zezRurblovani (d) da zRurb-

lovani (e) gaRizianebis sapasuxod. 
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sur. 9. samwvera nervis birTvis neironis nocicepturi aqti-

vobis cvalebadoba, crn-is ventraluri ubnis makondicirebeli 

gaRizianebiT. a – neironis poststimulaciuri histograma da 

oscilograma mtkivneul gaRizianebaze, b – neironis pasuxi 

makondicirebel da testur gaRizianebaze, g – neironis pasuxi 

makondicirebel da testur gaRizianebaze naloqsonis (0,3 mg/kg) 

Seyvanis Semdeg. histogramebi - spaikebis ricxvi / 10 ms. 
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sur. 10. samwvera nervis birTvis neironis nocicepturi aqti-

vobis cvalebadoba, crn-is dorsomedialuri ubnis makondicioni-

rebeli gaRizianebiT. a – neironis poststimulaciuri histo-

grama da oscilograma mtkivneul gaRizianebaze, b – neironis 

pasuxi makondicirebel da testur gaRizianebaze, g – neironis 

pasuxi makondicirebel da testur gaRizianebaze naloqsonis (0,3 

mg/kg) Seyvanis Semdeg. histogramebi - spaikebis ricxvi / 10 ms. 
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sur. 11. nakeris dorsaluri birTvis nocicepturi neironis 

pasuxi, kbilis pulpis da Talamusis centromedialuri birTvis 

gaRizianebisas, opiaturi da adrenoblokatorebis ineqciis 

fonze. a – ndb-is nocicepturi neironis pasuxi, kbilis pulpis 

gaRizianebaze, b – ndb-is nocicepturi neironis pasuxi, Tala-

musis centromedialuri birTvis (makondicirebeli) da kbilis 

pulpis (matestirebeli) gaRizianebisas, g – ndb-is nocicepturi 

neironis pasuxi, Talamusis centromedialuri birTvis (makondi-

cirebeli) da kbilis pulpis (matestirebeli) gaRizianebisas 

naloqsonis Seyvanis Semdeg, d – ndb-is nocicepturi neironis 

pasuxi, Talamusis centromedialuri birTvis (makondicirebeli) 

da kbilis pulpis (matestirebeli) gaRizianebisas naloqsonisa 

da propranololis erTdrouli Seyvanisas. dro – 20 ms. 
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sur. 12. nakeris dorsaluri birTvis nocicepturi neironis 

reaqcia, mtkivneul gaRizianebaze: a – makondicirebeli 

zegavlenis gareSe, b – crn-is makondicirebeli zegavleniT, g – 

crn-is makondicirebeli zegavleniT naloqsonis (0,3 mg/kg) 

Seyvanis Semdeg. 
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sur. 13. centraluri ruxi nivTierebis tetanuri gaRizianebis 

gavlena samwvera nervis birTvis neironebis aqtivobaze. 

neironebis pasuxi kbilis pulpis (1), Tvalbudis nervis 

zezRurblovan (2) da zRurblovan (3) gaRizianebaze. a – 

tetanizaciamde, b – tetanizaciis Semdeg. amplituda – 250 mkv, 

dro – 150 ms. 
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sur. 14. Talamusis centromedialuri da retikuluri 

birTvebis gaRizianebis gavlena, centraluri ruxi nivTierebisa 

da nakeris dorsaluri birTvis neironebze. a – centraluri 

ruxi nivTierebis nociceptuiri neironis aqtivoba; b – 

centraluri ruxi nivTierebis nocicepturi neironis aqtivoba 

centromedialuri birTvis (makondicirebeli da kbilis pulpis 

(matestirebeli) gaRzianebisas; g – nakeris dorsaluri birTvis 

nocicepturi neironis aqtivoba; d – nakeris dorsaluri birTvis 

nocicepturi neironis aqtivoba retikuluri birTvis (makon-

dicirebeli) da kbilis pulpis (matestirebeli) gaRizianebisas. 

dro – 20 ms. 
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sur. 15. samwvera nervis birTvis neironebis sapasuxo reaqcia 

kbilis pulpis (a), Tvalbudis nervis zezRurblovan (b) da 

zRurblovan (g) gaRizianebaze. 1 – centraluri ruxi niTierebis 

tetanur gaRizianebamde, 2 – centraluri ruxi nivTierebis 

tetanuri gaRizianebis Semdeg, 3 – naloqsonis intravenuri 

Seyvanis Semdeg. amplituda – 250 mkv, dro – 60 ms. 
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rac Seexeba Talamusis araspecifikuri birTvebis analge-

ziuri moqmedebis bunebas, aRmoCnda, rom cmb adrenerguli meqa-

nizmiT Trgunavs nociceptur aqtivobas, radganac adrenobloka-

torebis (fentolamini, propranololi) SeyvaniT ixsneba cmb-is 

damTrgunveli moqmedeba rogorc aRmavali, ise daRmavali mi-

marTulebiT. 

Talamuri rb-is analgeziur moqmedebaze gavlenas ar 

axdenda arc naloqsonis, arc paraqlorfenilalaninis (sero-

toninis antagonisti) da arc adrenoblokatorebis Seyvana 

cxovelebSi. es gvafiqrebinebda, rom rb-is antinocicepturi 

gavlena gaemerguli bunebis unda iyos. Semdgomi natifi cdebiT, 

sadac dozirebulad iyo gamoyenebuli pikrotoqsini, romelmac 

moxsna rb-is Semakavebeli efeqti Tavis tvinis qerqisa da Ta-

lamusis specifikuri birTvebis gamowveul nociceptur aqtivo-

baze, dadasturebul iqna varaudi retikuluri birTvis gaemer-

guli bunebisa antinocicepciaze. mianserinis gavleniT izoli-

rebulad moixsna vpmb-is, xolo haloperidoliT pfb-is 

damTrgunveli gavlena, e.i. unda vifiqroT, rom vpmb-is antinoci-

cepturi efeqti serotoninerguli, pfb-is ki dofaminerguli 

meqanizmebiT xorcieldeba. 

miRebuli monacemebi miuTiTebs, rom Tavis tvinis 
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sxvadasxva ubnebSi ganTavsebul tkivilis maregulirebel da 

makontrolebel struqturebs gaaCniaT specifikuri neiroqimiuri 

da morfologiuri organizacia da multifunqciuri Tavisebu-

rebebiT xasiaTdebian. 

Talamusis antinocicepturi sistemis neiroqimiuri meqanizmebi 

Talamusis araspecifikuri birTvebis, daRmaval struqtu-

rebze, antinocicepturi moqmedebis gzebis gamosavlenad eleq-

trolizurad dazianebul iqna crn. 2 saaTis Semdeg snb-is da 

ndb-is neironebis gamowveuli aqtivoba, naklebad iTrguneboda 

Talamusis araspecifikuri birTvebis gaRizianebiT (sur. 11). 

aRniSnuli monacemebi gvafiqrebinebs imaze, rom, pirdapir 

gzebTan erTad, Talamusis araspecifikuri birTvebis Sema-

kavebeli moqmedeba, snb-is da ndb-is nociceptur neironebze 

realizdeba crn-is saSualebiTac. 

Semdgom eqsperimentebSi Catarebul iqna neirofarmakolo-

giuri analizi. naloqsonis (opiaturi receptorebis anta-

gonisti) Seyvanis Semdeg, crn-is Semakavebeli efeqti mniSvne-

lovnad Semcirda. es faqti mosalodneli iyo, radgan cnobilia, 

rom crn, cns-is mTavari analgeziuri struqtura, Tavis an-

tinociceptur gavlenas uzrunvelyofs opiaturi meqanizmiT [Neto 

F., Castro-Lopes I., 2000; Сакварелидзе З.А., 1995; Hsieh J., Belfrage M. et al., 
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1995; Yang S., Foelett K. et al., 1993; Абзианидзе Е.В., 1990.; Лиманский Ю.П., 

1986]. 

naloqsonis fonze, propranololis (adrenoblokatori) 

SeyvaniT sruliad moixsna cmb-is Semakavebeli efeqti snb-is da 

ndb-is nociceptur neironebze. es miuTiTebs imaze, rom 

aRniSnul birTvebze cmb-is daRmavali antinocicepturi moq-

medeba opiaturi bunebisaa, Tu xorcieldeba crn-is saSualebiT, 

da adrenergulia, Tu realizdeba pirdapiri gziT. 

snb-is da ndb-is nociceptur neironebze, rb-is 

antinocicepturi gavlenis realizaciaSi aseve monawileobs 

opiaturi meqanizmi, crn-is saSualebiT, pirdapiri gavlena ki 

gaemergulia, radgan rb-is pirdapiri daRmavali antinoci-

cepturi moqmedeba blokirdeba pikrotoqsiniT (gaem-blokatori). 

eqsperimentebis Semdeg seriaSi gamokvleul iqna, Talamusis 

araspecifikuri antinocicepturi gavlena hipoTalamusis no-

ciceptur neironebze. mtkivneuli periferiuli gaRizianebisa da 

snb-is stimulaciisas, hipoTalamusis nocicepturi neironebis 

gamowveuli aqtivoba iTrguneboda cmb-is da rb-is gaRizianebiT, 

xolo is neironebi, romlebic daTrgunuli iyvnen mtkivneuli 

stimulaciis gamo, Talamusis araspecifikuri birTvebis gaRizia-

nebisas gadadioda tonuri aqtivaciis reJimSi. 
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sur. 16. a – snb-is nocicepturi neironis pasuxi mtkivneul 

gaRizianebaze; b – nocicepturi pasuxis daTrgunva cmb-is 

winmswrebi gaRizianebiT; g – cmb-is Semcirebuli Semakavebeli 

efeqti crn-is dazianebis Semdeg. 
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Talamusis araspecifikuri birTvebis, hipoTalamur no-

ciceptur neironebze antinocicepturi moqmedebis gzebisa da 

meqanizmebis gamosakvlevad eleqtrolizurad dazianebul iqna 

crn da ndb. SemdomSi Catarebuli iyo neirofarmakologiuri 

cdebi. gamoirkva, rom cmb-is gaRizianeba Trgunavs 

hipoTalamusis ukana birTvis, supraoptikuri da paraventri-

kuluri birTvebis nocicepturi neironebis aqtivobas, romelic 

gamoiwveva snb-is stimulaciiT. es Semakavebeli gavlena 

mniSvnelovnad mcirdeba crn-is da ndb-is dazianebis Semdeg. 

naloqsonis, propranololisa da mianserinis (serotoninis 

antagonisti) gamoyenebiT dadginda, rom cmb-iT, hipoTalamusis 

nocicepturi neironebis daTrgunva, xorcieldeba sxvadasxva 

gzebiTa da meqanizmebiT: pirdapiri gavlena adrenerguli 

bunebisaa, regulacia crn-is saSualebiT – opiaturi, xolo ndb-

is saSualebiT – serotoninerguli meqanizmiT xorcieldeba. 

rb-is gaRizianebiT iTrguneba hipoTalamusis ventro-

medialuri birTvi, preoptikuri zona da wina lateraluri zona. 

rb-is damTrgunveli gavlena nawilobrivad xorcieldeba 

crn-is saSualebiT (radgan crn-is dazianebis Semdeg rb-is 

Semakavebeli efeqti mcirdeba), am SemTxvevaSi moqmedebs 

opiaturi meqanizmi. 
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sqema 1 

Tavis tvinis antinocicepturi struqturebis neiroqimiuri kavSirebi 

hipoTalamusi 
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birTvi 

nakeris dor-
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posteromedial-

uri birTvi 
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medialuri birTvi
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birTvi 
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birTvi 

centraluri 

ruxi nivTiereba

adrenalini gaem 

adrenalini

opiatebi opiatebi
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araspecifikuri birTvebi
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ukana 
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rb-is pirdapiri, antinocicepturi gavlena ki gaemergulia, 

radgan ar icvleba naloqsonis, mianserinisa da propranololis 

Seyvanis Semdeg, magram pikrotoqsinis gamoyenebiT ixsneba. 

Tavis tvinis qerqis koronaruli xveulis gamoTiSvis 

Sedegad (qloreTiliT gaciebis gamo) Talamusis araspecifikuri 

birTvebis (cmb da rb) antinocicepturi efeqti mniSvnelovnad 

klebulobda. es faqti miuTiTebs imaze, rom aRniSnuli 

birTvebis gavlena nawilobriv realizdeba Talamokortiko-

kortikofugaluri proeqciebis saSualebiTac. 

Tavis tvinis antinocicepturi struqturebis dadgenili 

neiroqimiuri kavSirebis sqema warmodgenilia sqema 1-ze. 

nocicepciis Talamo-kortikuli regulacia 

Tavdapirvelad identificirebul iqna nocicepturi neironebi 

somatosensoruli (II) qerqidan (25) da Talamusis specifikuri 

birTvebidan (54) (vab, vplb, vpmb), romlebic gaaqtiurebiT pasu-

xobdnen kbilis pulpisa da Tvalbudis qveda nervis zezRurblovan 

gaRizianebaze. somatosensoruli qerqis 11 nocicepturi da 7 

konvergentuli neironi, agznebiT reagirebda Talamusis ukana 

medialuri birTvis gaRizianebas. rogorc qerqidan (26), ise Ta-

lamusis araspecifikuri birTvebidan (15) aRiricxa konvergentuli 

neironebi, romlebic aramtkivneul gaRizianebazec reagirebdnen. 
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sxvadasxva cxovelebze Catarebuli cdebiT gamoirkva, rom Ta-

lamusis araspecifikuri birTvebis (cmb da rb) winmswrebi 

gaRizianebiT kavdeba, specifikuri birTvebis nocicepturi neiro-

nebis gamowveuli aqtivoba, im dros rodesac konvergentuli nei-

ronis pasuxi Tvalbudis qveda nervis aramtkivneul gaRizianebaze 

cvlilebas ar ganicdis. es monacemebi pirdapir mianiSnebs Ta-

lamuri araspecifikuri birTvis antinociceptur moqmedebaze Tala-

musis doneze. Talamusis specifikuri birTvebis neironebis 

nocicepturi aqtivoba SenarCunebuli iyo, crn-is eleqtrolizuri 

dazianebis Semdegac, magram sagrZnoblad klebulobda Tavis tvinis 

qerqis sensomotoruli ubnis droebiT qloreTiliT gaciebisas. 

Talamuri araspecifikuri struqturebi, maTi stimulaciisas, erTi 

mxriv, pirdapiri kavSirebiT da, meore mxriv, cnobili Talamo-kor-

tiko-Talamuri gzebiT [Mountcastle V., Powell T., 1959] Trgunaven speci-

fikuri birTvebis neironebSi aRmocenebul nociceptur aqtivobas. 

maSasadame, TalamusSi warmodgenilia ara marto noci-

cepturi aferentaciis mimRebi struqturebi, aramed am warmo-

naqmnebis tkivildamTrgunveli ubnebi (ZiriTadad araspecifikur 

birTvebSi), romelTa urTierToba ganapirobebs Talamusis 

doneze nocicepturi informaciis modulacias da aregulirebs 

Tavis tvinis qerqisaken maT gagzavnas. 
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sur. 17. Talamusis centromedialuri da retikuluri bir-

Tvebis gaRizianebis gavlena Talamusis specifikuri birTvebis, 

parafascikuluri birTvis neironebze. a – Talamusis wina 

ventraluri birTvis neironis pasuxi nociceptur gaRizianebaze; 

b – Talamusis wina ventraluri birTvis neironis aqtivoba 

centromedialuri birTvis (makondicirebeli) da kbilis pulpis 

(matestirebeli) gaRizianebis sapasuxod; g – Talamusis 

parafascikuluri birTvis nocicepturi neironis gamowveuli 

aqtivoba; d – parafascikuluri birTvis nocicepturi neironis 

aqtivoba Talmusis retikuluri birTvis (makondicirebeli) da 

kbilis pulpis (matestirebeli) gaRizianebisas. dro – 20 ms. 
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sur. 18. meoradi somatosensoruli qerqis, nocicepturi nei-

ronis pasuxi, Talamusis specifikuri ventroposteromedialuri 

da araspecifikuri centromedialuri birTvis gaRizianebaze 

fentolaminis Seyvanamde da Seyvanis Semdeg. a – qerquli 

nocicepturi neironis pasuxi Talamusis specifikuri vpmb-s 

gaRizianebaze, b – igive neironis pasuxi cmb-s (makondicirebeli) 

da Talamusis specifikuri vpmb-s (matestirebeli) gaRizianebaze, 

g – igive neironis pasuxi cmb-s (makondicirebeli) da Talamusis 

specifikuri vpmb-s (matestirebeli) gaRizianebaze fentolaminis 

Seyvanis Semdeg. dro – 20 ms. 
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Talamusis araspecifikuri birTvebis (cmb da rb) 

gaRizianebam mTlianad Seakava sensomotoruli qerqis 

nocicepturi neironebis gamowveuli aqtivoba, aRmocenebuli 

rogorc periferiuli mtkivneuli gaRizianebis, ise Talamusis 

vpmb-is gaRizianebis sapasuxod. es monacemebi ki gvafiqrebinebs, 

rom Talamusis araspecifikuri birTvebis analgeziuri 

moqmedeba, qerqul nociceptur neironebze, xorcieldeba ara 

marto Talamur gadamrTav nociceptur gzebze, aramed uSualod 

qerqul neironebze zemoqmedebiT [Labakhua T., Butkhuzi S. et al., 2000]. 
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mtkivneuli gaRizianebis aRqmaSi monawile qerqis, 

bazaluri birTvebisa da mezencefaluri warmonaqmnebis 

identifikacia 

Tavis tvinis nociceptur qerqul ubnebSi, mtkivneuli gaRi-

zianebis (formalinis testis) Semdeg, ganviTarebuli citolo-

giuri cvlilebebis raodenobrivi analizis Sedegebi warmod-

genilia sur. 19, 20, 21, da 22-ze. suraTebidan Cans, rom Tavis 

tvinis qerqis Seswavlili ubnebi da qerqqveSa warmonaqmnebi 

intaqtur virTagvebSic gansxvavdeba ara mxolod neironebis, 

aramed gliis ujredebis ganawilebis paterniT. es monacemebi 

kidev erTxel adasturebs mkvlevarebis umravlesobis azrs 

gliis zonur araerTgvarovnebaze morfologiuri, bioqimiuri da 

farmakologiuri TvalsazrisiT [Лазриев И.Л., Костенко Н.А. и др., 

2000; Hashizume H., DeLeo J.A. et al., 2000; Ройтбак А.И., 1993; Лордкипанидзе 

Т.Г., Лазриев И.Л. и др., 1991; Garey L.J., Leuba G.A., 1986]. gliis zonuri 

specifikurobis gaTvaliswinebas didi mniSvneloba aqvs, radgan, 

Tavis tvinis funqcionirebis Teoriis Seqmnisa da misi 

darRvevebis meqanizmebis garkvevisas, tvini unda ganvixiloT 

rogorc neirono-gliuri sistema, da ara mxolod rogorc 

neironebis ansambli. 

cnobilia, rom gliis ujredebis reaqcia gamRizianebelze 
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Senelebulia (neironebis reaqciasTan SedarebiT). amis gaTvalis-

winebiT SerCeul iqna masalis postineqciuri gamokvlevis vadebi.  

rogorc mosalodneli iyo, yvela Seswavlil struqturaSi 

formalinis kanqveSa ineqcia ar iwvevda neironTa raodenobis 

cvlilebas (sur. 19, 20, 21, 22), gliis reaqcia ki sxvadasxvanairi 

iyo. Tavis tvinis yvela ubanSi formalinis ineqciidan 6 saaTis 

Semdeg, gliis ujredebis ricxvi mxedvelobis areSi ar 

gansxvavdeboda sakontrolo masalis cifrebidan. 1, 3 da 7 dRis 

Semdeg ki yvelaze gamoxatuli reaqcia aRiniSneboda crn-sa da 

frontoparietul qerqSi (fpq), rac gamoixateboda makro-

gliocitebis ricxvis matebaSi. maTi ricxvi maqsimums aRwevda me-

3 dRes, me-7-dRes ki igive doneze rCeboda. kerZod, cnr-Si 

ineqciidan pirvel dRes gliis ujredebis raodenoba 22%-iT 

izrdeboda, me-3 dRes – 41%-iT, me-7 dRes sxvaoba sawyis 

donesTan SedarebiT 37% iyo (1 da me-7 dReebs Soris sxvaoba 

arasarwmunoa). fpq-isaTvis igive maCveneblebia 16%, 26% da 24%, 

Sesabamisad. 

cnobilia, rom raodenobrivi gamokvlevebisas gliis in-

deqsis gansazRvra saSualebas gvaZlevs Tavidan aviciloT cdo-

mileba mxolod neironebis an mxolod gliis ujredebis daT-

vlisas. 



- 119 - 
 

0

20

40

60

80

100

120

140

160

180

200

220

neironebi glia gliis indeqsi

kontroli

ineqciidan 6 sT-is Semdeg

ineqciidan pirveli dRe

ineqciidan me-3 dRe

ineqciidan me-7 dRe

 

sur. 19. qerqis frontoparietuli zona. qerqis svetebSi neiro-

nebisa da gliis ujredebis raodenoba da gliuri indeqsi 

formalinis ineqciamde da ineqciis Semdeg. * – p < 0,05 

kontrolTan SedarebiT, ** – p < 0,01 kontrolTan SedarebiT. 

*      **      ** 

*      **      ** 
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sur. 20. centraluri ruxi nivTiereba. mxedvelobis areSi 

neironebisa da gliis ujredebis raodenoba da gliuri indeqsi 

formalinis ineqciamde da ineqciis Semdeg. danarCeni aRniSvnebi 

igivea, rac sur. 19-ze. 

*      **     **

*      **     **
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sur. 21. qerqis sartylis xveuli. qerqis svetebSi neironebisa 

da gliis ujredebis raodenoba da gliuri indeqsi formalinis 

ineqciamde da ineqciis Semdeg. danarCeni aRniSvnebi igivea, rac 

sur. 19-ze. 

*      **      ** 

*      **      ** 
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sur. 22. kudiani birTvi. mxedvelobis areSi neironebisa da 

gliis ujredebis raodenoba da gliuri indeqsi formalinis 

ineqciamde da ineqciis Semdeg. danarCeni aRniSvnebi igivea, rac 

sur. 19-ze. 
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aseTi cdomileba warmoiqmneba masalis histologiuri 

damuSavebis procesSi (fiqsacia, dehidratacia, parafinSi Camo-

yalibeba da sxv.), SeiZleba, ganpirobebuli iyos anaTlebis 

sisqis variabelobiT. Sesabamisad, gliis indeqsis gansazRvriT 

miRebuli monacemebi ufro obieqturia. 

crn-Si gliis indeqsi, ineqciidan pirvel dRes izrdeboda 

22%-iT, me-3 da me-7 dRes – 30%-iT, fpq-isaTvis igive maCveneblebi 

iyo 19%, 30% da 30%. 

didi hemisferoebis qerqis sartylis xveulSi, gliis 

ujredebis reaqcia ufro sustad iyo gamoxatuli, gliocitebis 

ricxvi, mxedvelobis areSi, formalinis ineqciis Semdeg, pirvel 

dRes izrdeboda 12%-iT, me-3 dRes – 17%-iT, me-7 dRes – 19%-iT. 

gliis indeqsis mateba Seadgenda 12%, 19% da 19%, Sesabamisad. 

Tavis tvinis Seswavlili warmonaqmnebidan gamonaklisia 

kudiani birTvi (kb), radgan formanilis ineqcia ar iwvevs gliis 

ujredebisa da gliis indeqsis statistikurad sarwmuno 

cvlilebas. 

Tanamedrove monacemebiT, Tavis tvinis astrocitebsa da 

makrogliocitebs SeuZlia mdgradi tkivilis statusis Se-

narCuneba. paTogenebiT (virusebi, baqtebiebi) da aferentuli ter-

minalebisa da tkivilis impulsaciis gamtari neironebiT (pain 
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transmission neurons) gamoyofili nivTierebebi (substancia P, atf, 

bradikinini, qolecistokinini, NO, prostaglandinebi da sxv.) 

iwvevs gliocitebis aqtivacias. 

gliis ujredebi, Tavis mxriv, gamoyofen Semdeg nei-

roaqtiur nivTierebs, rogoricaa NO [Saha R.N., Pahan K., 2006], 

glutamati [Matute C., Domercq M. et al., 2006], aspartati [Rao T.S., 

Lariosa-Willingham K.D., 2003], cisteini [Reymond I., Almarghini K. et al., 

1996], nervis zrdis faqtori (NGF) [Ramer M.S., Kawaja M.D. et al., 

1998], simsivnis nekrozis faqtori (TNF) [Stellwagen D., Malenka R.C., 

2006], interleikinebi (IL-1, IL-6) [Fu D., Guo Q. et al., 2006], Jangbadis 

reaqtiuli formebi da sxv. es nivTierebebi aZliereben tkivils 

aferentuli nervuli boWkoebidan amagznebeli aminomJavebis, 

substancia P-s gamoyofis stimulaciiT da tkivilis gamtari 

neironebis reaqtulobis gaZlierebiT. 

qronikuli tkiviliT mimdinare procesebSi, gliis ujred-

ebis monawileobis pirveli eqsperimentuli damtkiceba miRebul 

iqna zurgis tvinis Seswavlis dros [Watkins L.R., Milligan E.D. et al., 

2001a; Watkins L.R., Milligan E.D. et al., 2001b]. 

mtkivneuli gaRizianebisas (formalinis ineqciis Sedegad) 

zurgis tvinis astrocitebisa da mikrogliocitebis reaqcia aRi-

niSneba daaxloebiT ineqciidan 6 saaTis Semdeg, me-3 dRes 
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miaRwevs maqsimums da SemdgomSi TandaTanobiT mcirdeba [Fu K-Y., 

Light A.R. et al., 1999; Sweitzer S.M., Colburn R.W. et al., 1999]. 

 ase, magaliTad, formalinis ineqciidan me-3 dRes zurgis 

tvinis mikrogliocitebis aqtivoba izrdeba 300%-iT. Cveni mo-

nacemebiT ki Tavis tvinis sxvadasxva warmonaqmnebis glio-

citebis reaqcia gamoxatulia SedarebiT sustad. 

es SegviZlia avxsnaT imiT, rom periferiuli mtkivneuli 

gaRizianebisas, tkivilis pirveladi damuSaveba da modulacia 

xorcieldeba zurgis tvinSi. 

Tavis tvinis sxva Seswavlil ubnebTan SedarebiT crn-isa 

da fpq-Si gliocitebis ufro gamoxatuli reaqcia viTardeba 

imis gamo, rom es warmonaqmnebi aqtiurad monawileoben mtkiv-

neuli impulsaciis damuSavebisa da modulaciis procesebSi. 
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naTxemis roli nociceptur procesebSi 

naTxemis nocicepturi struqturebi 

gamomdinare iqidan, rom ganridebis reaqciisas aqtivirdeba 

mezencefaluri retikuluri formaciis mxolod nocicepturi 

neironebi [Бутхузи и др., 1985] da naTxemis Wiis garkveuli ubnis 

gaRizianeba iwvevs SiSis da ganridebis reaqcias, xolo naTxemis 

Wiis sxva ubnis eleqtruli stimulacia Trgunavs ganridebis 

reaqcias, gamowveuls naTxemis an ukana hipoTalamusis gaRizia-

nebiT, CavatareT specialuri kvleva tkivlis meqanizmebSi naT-

xemis rolis gansazRvris mizniT. 

sxvadasxva modalobis periferiuli gaRizianebis sapasuxod 

naTxemSi, iseve rogorc cns-is sxva struqturebSi nanaxi iqna, 

ori tipis neironebi: nocicepturi da konvergentuli. kerZod, 

nocicepturi da konvergentuli neironebis daaxloebiT Tanabari 

raodenoba (48% da 52%) aRvricxeT naTxemis Wiis naqSi, pirami-

dasa da fastigialur birTvSi. naTxemis struqturebSi sapasuxo 

reaqcia tkivilze, mcire faruli periodis Semdeg (2-6 ms) aRmo-

cendeboda, xolo umtkivneulo gaRizianebaze 8-20 ms Semdeg. es 

monacemebi miuTiTeben naTxemis monawileobaze nocicepturi 

informaciis modulaciaSi. 
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centraluri ruxi nivTierebis roli naTxemis gaRizianebiT 

gamowveuli agresiuli qcevis regulaciaSi 

paleocerebelumisa da fastigialuri birTvis sxvadasxva 

parametrebiT gaRizianebisas, SesaZlebelia ara mxolod gaqce-

vis, aramed mTeli rigi dayuradebis, saorientacio-kvleviTi, 

agresiul-TavdacviTi da epilefsiuri reaqciis gamowveva. 

qceviTi reaqciebis mravalferovnebis miuxedavad, Cvens 

cdebSi moxerxda paleocerebelumis im ubnebis gansazRvra, 

romelTa wertilovani gaRizianeba gaafTrebis reaqciis 

ganviTarebas iwvevda. kerZod, naTxemis Wiis kvanZis (nodulus, X 

wilaki) da, agreTve, fastigialuri birTvis medialuri ubnis, 

dabali intensivobiT eleqtrostimulaciisas kata Rebulobda 

TavdasxmisaTvis mzadyofnis pozas, iwyebda SiSins, aRiniSneboda 

piloereqcia, gugebis gafarToeba, gulis ritmis cvalebadoba 

(bradi- an taqikardia), hipokampuri Teta ritmis sinqronizacia. 

aRsaniSnavia kvebiTi qcevis Sekaveba – mSieri cxoveli Tavs 

anebebda Wamas da Sordeboda sakvebs. gaRizianebis SewyvetisTa-

nave kata swrafad wynardeboda, gulis ritmi sawyis maCvenebels 

ubrundeboda, Teta ritmi swrafad iTrguneboda. gaRizianebis 

intensivobis Semdgomi, umniSvnelo matebiT, agresia ukve aqtiur, 

rogorc gamiznul, ise umizno TavdasxmaSi gamoixateboda. 
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sur. X. naTxemis antinocicepturi, SiSis, gaafTrebisa da maTi 

daTrgunvis ubnebi. 
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sur. 24. kata agresiul mdgomareobaSi. 
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katas SeeZlo Tavs dasxdomoda kabinaSi myof sxva cxovels, 

an saerTod ar mieqcia yuradReba meore cxovelisTvis da 

gaSmagebiT gadamxtariyo win. gugebi Zlier gafarToebuli iyo, 

Tvalebi ubrwyinavda, klanWebi gamoweuli hqonda. am dros hipo-

kampSi aRiniSneboda regularuli Teta ritmis amplitudis xan-

grZlivi, stabiluri zrda, xolo Tavis tvinis axal qerqSi – de-

sinqronizacia. guliscema mkveTrad gaxSirebuli iyo. gaRiziane-

bis SewyvetisTanave, Tavdasxmis agresiuli reaqcia wydeboda, 

cxoveli mSviddeboda an SeSinebuli kuTxeSi, kabinis kedelTan 

iyuJeboda. 

gaafTrebis, agresiis emociuri reaqciis ganviTarebaSi 

Tavis tvinis mTeli rigi struqturebi monawileobs. 

eqsperimentebiT naCvenebia, rom hipoTalamusis ventromedialuri 

birTvis, nuSisebri birTvis, septumis, hipokampis, Talamusis 

dorsomedialuri birTvisa da crn-is stimulaciiT SesaZlebelia 

agresiis emociuri reaqciis gamowveva da/anAmisi daTrgunva 

[Parsey R., Oquendo M.A. et al., 2002; Kriegsfeld L., Eliasson M.K. et al., 1999; 

Russo Neustadt A., Cotman C.W., 1997; Корели А.Г., 1989; Spillantini M.G., Aloe 

L. et al., 1989]. am struqturaTa Soris, hipoTalamusis ventro-

medialur birTvTan erTad, wamyvan rols crn-s miakuTvneben. 

naCvenebia, rom crn-is dazianebis Semdeg hipoTalamusis 
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ventromedialuri birTvis gaRizianebiT agresiuli qceva aRar 

gamoiwveva [Spillantini M.G., Aloe L. et al., 1989; Ониани Т.Н., 1980]. 

Cvens cdebSi hipoTalamusis ventromedialuri birTvis 

dabali intensivobiT gaRizianebisas, gamoviwvieT gaafTrebis 

reaqciisaTvis damaxasiaTebeli sawyisi mdgomareoba – Tavdasxmi-

saTvis mzadebis imitacia, ris Semdegac, am stimulaciis fonze, 

dabali intensivobiT gavaRizianeT naTxemis Wiis kvanZi (romlis 

izolirebuli gaRizianeba qceviT moqmedebas ar iwvevda); katebma 

daiwyes SiSini, agresiulad xtebodnen win, Tavs esxmodnen “me-

toqes” (realurs an warmosaxviTs). praqtikulad mSvid mdgoma-

reobaSi myofi katebis hipoTalamusis ventromedialuri birTvis 

“qvezRurblovani” stimulaciis fonze, naTxemis Wiis kvanZis 

sustma gaRizianebam maTSi gamoxatuli agresiuli reaqcia 

gamoiwvia. sainteresoa, rom sakmarisi iyo erT-erTi gaRizianebis 

gamorTva, rom cxovelebi maSinve wynardebodnen da mSvidad 

wvebodnen. aseTi cdebi miuTiTebs, agresiuli emociuri qcevis 

gamowvevaSi, naTxemisa da hipoTalamuri struqturebis SeuR-

lebul moqmedebaze. 

naTxemis “emociogenuri” ubnebis paralelurad, Cvens mier 

gamovlenil iqna naTxemis ubnebi, romelTa meSveobiT iTr-

guneboda an sagrZnoblad mcirdeboda gamowveuli agresiuli 
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reaqcia. kerZod, naTxemis piramidisa (VIII wilaki) da 

paramedianuri wilakis stimulaciiT advilad iTrguneboda 

hipoTalamusis, naTxemisa da Tavis tvinis sxva “emociogenuri” 

struqturebis gaRizianebiT gamowveuli gaafTrebis emociuri 

reaqcia. sakmarisi iyo naTxemis “antiemociuri” ubnebis 

gaRizianebis Sewyveta, rom emociuri ubnebis gaRizianebis 

pirobebSi agresiuli qcevisaTvis damaxasiaTebeli yvela kore-

lati vlindeboda, Tavdapirveli intensivobiT. 

ese igi, paleocerebelumis struqturebi (Wiis kvanZi, fasti-

gialuri birTvi, piramida, paramedianuri wilaki) SeiZleba Car-

Tul iqnas Tavis tvinis im struqturaTa kompleqsSi, romlebic 

integrirebulad axorcieleben cxovelTa agresiuli qcevis war-

moqmnas, mimdinareobasa da regulirebas. 

cdebis Semdgom seriaSi movaxdineT crn-is medialuri ubnis 

eleqtrolizuri dazianeba. ramdenime dRis Semdeg vcadeT 

naTxemis “agresiis” ubnebis stimulacia iseTi intensivobiT, ro-

melic, Cveulebriv, gamoxatul agresiul reaqcias iwvevda. am-

jerad, agresiuli reaqciis gamowveva ver moxerxda: cxoveli an 

Tvlemda an umoZraod iwva Ria TvalebiT. unda vifiqroT, rom 

naTxemis ubnebis stimulaciiT ganpirobebuli agresiuli moq-

medeba xorcieldeba crn-is saSualebiT. 
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Catarebuli eqsperimentebisa da arsebuli monacemebis 

[Parsey R., Oquendo M.A. et al., 2002; Russo Neustadt A., Cotman C.W., 1997; 

Husain R., Adhami V.M. et al., 1996; Muñoz Blanco J., Porras Castillo A., 1987] 

safuZvelze SeiZleba gamoiTqvas mosazreba, rom naTxemis “agre-

siuli” ubnebis (Wiis kvanZi, fastigialuri birTvi) aRmavali boW-

koebi, hipoTalamusis ventromedialur aferentebTan erTad, 

mTavrdebian agresiis reaqciis mTavar maregulirebel war-

monaqmnSi – crn-Si, sadac integrirdeba mosuli impulsacia da, 

aqedan gamosuli informaciiT, xorcieldeba aRwerili agresiis 

emociuri reaqcia. 

crn agreTve aris antinocicepciis erT-erTi wamyvani 

maregulirebeli organo. agresiuli qcevisa da nocicepciis 

procesebis erTi da igive centridan kontroli sasargeblo 

meqanizmad migvaCnia, radgan agresiis dros organizmis 

SesaZlebeli dazianebis Sedegad aRmocenebulma Warbma no-

cicepturma impulsaciam, SesaZloa xeli SeuSalos agresiuli 

qcevis miznebis miRwevas. Cvens mier Catarebuli eqsperimentebis  

erT-erT seriaSi es varaudi dadasturda crn-is nocicepturi 

(mxolod nocicepturi) neironebis aRmoCeniT, romelTa aqtivoba 

icvleboda (iTrguneboda) naTxemis sxvadasxva struqturebis ga-

RizianebiT (sur. 25). 
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sur. 25. naTxemis gaRizianebis gavlena crn-is nociceptur 

neironze. 1 – crn-is neironis pasuxi mtkivneul gaRizianebaze, 2 

da 3 – crn-is neironis nociceptur stimulaciaze pasuxis 

daTrgunva naTxemis borcvisa da piramidis makondicirebel 

gaRizianebze. dro - 40 ms. 
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agresiisa da nocicepciis darRvevebi aRiniSneboda TagvebSi 

erT-erTi genis mutaciis dros [De Felipe C., Herrero J.F., 1998]. 

adamianebSi aRwerilia klinikuri SemTxvevebi, rodesac tkivilis 

SeugrZnobeloba Serwymuli iyo TviTagresiasTan [Emad Y., El 

Yasaki A. et al., 2006]. dadginda tkivilisadmi dabali 

mgrZnobelobisa da stabiluri agresiulobis kavSiri bavSvebSi 

[Seguin J.R., Pihl R.O. et al., 1996]. Cveni eleqtrofiziologiuri 

eqsperimentebis Sedegebi adastureben aRniSnul koncepcias da 

miuTiTeben agresiisa da antinocicepciis erT-erT SesaZlebel 

makontrolebel centrze. 

serotoninis moqmedeba testosteroniT gamowveuli agresiis 

dros 

cnobilia, rom agresis dros organizmSi viTardeba bio-

qimiuri cvlilebebi, rac ganpirobebulia biogenuri aminebis, 

mediatoruli aminomJavebisa da sxva mediatorebis (maT Soris 

serotonis) donis cvalebadobiT [Tamaki T., Shiraishi T. et al., 2003; 

Николайшвили М.И., 1998; Blanchard D.J., Sakai R.R. et al., 1998; Надарейшвили 

К.Ш., Иорданишвили Г.С. и др., 1991]. serotonini monawileobs anti-

nocicepturi struqturebis neiroqimiuri urTierTkavSirebis 

funqcionirebaSi. amave dros crn-is, dadgenili agresiis 
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makontrolebeli gavlenidan gamomdinare, sainteresod CavTva-

leT serotoninis gavlenis Seswavla bunebiT agresiul da 

araagresiul, kastraciis Sedegad agresiadakargul da tes-

tosteronis gavleniT gaagresiulebul virTagvebSi. 

cdebis pirvel seriaSi 6-dan 5 virTagvas, romlebic araag-

resiuli gaxdnen kastraciis Semdeg, kastraciidan me-2 dRes, tes-

tosteronis Seyvanis Semdeg, “Ria velSi” aReniSnaT agresiis 

gamoxatuli etologiuri niSnebi. ineqciidan 48 ± 12 saaTis 

Semdeg cxovelebis qceva sawyis (kastraciamdel) maCvenebels 

daubrunda. amiT kidev erTxel dadasturebul iqna testo-

steronis roli agresiuli qcevis CamoyalibebaSi. cdebis meore 

seriaSi 6 hormondamokidebul da 6 bunebiT agresiul virTagvaSi 

intravenurad Seyvanil iqna 5-oqsitriptofanis xsnari. Seyvanidan 

10-20 wuTis Semdeg cxovelebis agresia moixsna. pirveladi agre-

siuli etologiuri maCveneblebi aRdga 6,5 ± 2,2 saaTSi. sayu-

radReboa, rom 6 agresiul virTagvaSi, romelTac adre Seyva-

nili hqondaT 5-oqsitriptofani, testosteroni ar iwvevda agre-

siul qcevas. 

testosteronisa da noradrenalinis urTierTkavSirze, 

agresiuli qcevis realizaciis dros miuTiTebs Semdegi 

monacemebi. 
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6 bunebiT araagresiul da 6 kastraciis Semdeg agresiada-

kargul virTagvebSi noradrenalinis intraventrikuluri Seyvana 

20-30 wuTis Semdeg iwvevda agresiisTvis damaxasiaTebel niSnebs, 

efeqti aRiniSneboda 8,4 ± 2,3 saaTis ganmavlobaSi. cdebis bolo 

seriaSi rogorc bunebiT agresiul (6), aseve hormondamokidebul 

(6) cxovelebSi, propranololis (adrenoblokatoris) intra-

venuri Seyvanis Semdeg agresia moixsna 6,4 ± 2,4 saaTiT. 

virTagvebi araagresiuli gaxdnen, rac dadasturebul iqna 

etologiuri maCveneblebiT. 

unda aRvniSnoT, rom yvela sakontrolo cxovels fizio-

logiuri xsnaris Seyvanis Semdeg aReniSneboda qcevis umniS-

vnelo cvlilebebi, magram Tavisi jgufis normis farglebSi. 

neiroqimiuri gamokvlevebi mowmobs, rom sxvadasxva farma-

kologiuri preparatebiT (paraqlorfenilalanini, fenamini, pi-

lokarpini) gamowveuli agresiulobis dros Tavis tvinis 

sxvadasxva struqturebSi (amigdala, hipokampi, hipoTalamusi, 

ynosviTi bolqvebi) aRiniSneba serotoninis koncentraciis 

daqveiTeba. amasTan erTad, izrdeba Sefardeba noradrenalini / 

serotonini, ris gamoc amagznebeli aminomJavebi (aspartati, 

glutamati) sWarboben Semakavebel aminomJavebs (asparagini, 

glutamini, gaem, glicini) [Kindlundh A.M., Lindblom J. et al., 2003; 
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Grimes J.M., Melloni R.H. Jr., 2002; Lindqvist A.S., Johansson-Steensland P. et al., 

2002; Микиашвили Н.А., Гогуадзе Р.П. et al., 1995; Надарейшвили К.Ш., 

Иорданишвили Г.С. и др., 1991]. 

rogorc araagresiuli, aseve eqsperimentul pirobebSi 

agresiadakarguli virTagvebis Tavis tvinis struqturebSi War-

bobs Sekavebis procesebi. es dasturdeba Semdeg nivTierebaTa 

Sefardebebis SemcirebiT: amiaki / glutamati, glutaminis mJava / 

glutamati, glutaminis mJava / gaem, noradrenalini / serotonini 

[Tamaki T., Shiraishi T. et al., 2003; Николайшвили М.И., 1998; Blanchard D.J., 

Sakai R.R. et al., 1998; Микиашвили Н.А., Гогуадзе Р.П. и др., 1995; Нада-

рейшвили К.Ш., Иорданишвили Г.С. и др., 1991; Valzelli L., 1982]. 

amgvarad, SeiZleba vivaraudoT, rom agresiuli qcevis 

Camoyalibebisas testosteroni monawileobs biogenuri aminebisa 

da mediatoruli aminomJavebis cvlaSi. testosteronis noradre-

nalinze gavlenaze miuTiTebs Cveni eqsperimentebi, romlebSic 

hormondamokidebul virTagvebSi adrenoblokatoris, proprano-

lolis Seyvana xsnis cxovelebis agresias. 

5-oqsitriptofanis ineqciis fonze testosteroniT dat-

virTva ar iwvevs araagresiuli virTagvebis gaagresiulebas, am 

nivTierebis Seyvana ki bunebiT agresiul cxovelebSi da 

cxovelebSi, romlebic agresiuli gaxdnen paraqlorfenilala-



- 140 - 
 

ninisa da testosteronis gavleniT, ablokirebs agresiis qceviT 

gamovlinebebs. es faqti Zalze sainteresoa, radgan, erTi mxriv, 

serotonini antinocicepturi sistemis erT-erTi mediatoria, da 

meore mxriv, testosteronis gamoyenebiT izrdeba mtkivneuli 

gaRizianebis zRurbli [Barkaia Lela, Barkaia Lali et al., 1998], anu 

gamoiwveva antinocicepturi sistemis meqanizmebis aqtivacia. 
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farmakologiuri antinocicepciis meqanizmebi 

ketaminis antinocicepturi efeqti 

formalinis ineqcia, virTagvis ukana kidurSi mtkivneuli 

gaRizianebis gamo, iwvevda qcevis orfazian reaqcias, TaTis Se-

kumSvis saxiT. formalinis testamde, 90 wuTiT adre, 30 mg/kg 

doziT Seyvanili ketamini, tkivilis qceviT gamovlenaze arsebiT 

zegavlenas ar axdenda, reaqciis rogorc pirvel, aseve meore 

fazaSi. magram misi maRali dozis (150 mg/kg) gamoyenebiT TaTis 

SekumSvaTa raodenoba sagrZnoblad Semcirda mtkivneuli reaq-

ciis orive fazaSi (sur. 26). crn-Si, sartylis xveulSi (sx), kb-sa 

da qerqis Txemis wilSi (qTw), adgilobrivi sisxlis nakadis 

gazomvis monacemebi, eqsperimentis yvela etapze da cxovelebis 

yvela jgufSi moyvanilia cxril 5-Si. 

rogorc cxrilidan Cans, fiziologiuri xsnari ar iwvevda 

asn-is statistikurad sarwmuno cvlilebebs arc erT Seswavlil 

tvinis struqturaSi. ketaminis Seyvanis fonze Tavis tvinSi 

aRiniSneboda asn-is donis orfaziani reaqcia. pirvelive wuTze 

Tavis tvinis yvela Seswavlil struqturaSi registrirdeboda 

asn-is mkveTri Semcireba, me-10 wuTamde – nawilobrivi 

kompensacia, Semdeg ki asn-is done yvela warmonaqmnSi 

izrdeboda, Tumca sxvadasxva xarisxiT. kerZod, ketaminis mcire 
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doziT Seyvanis Semdeg erT wuTSi asn Semcirda crn-Si 25%-iT, 

sx-Si – 22%-iT, kb-Si – 28%-iT da qTw-Si – 34%-iT. sxvaoba sawyis 

monacemebTan SedarebiT yvela SemTxvevaSi iyo sarwmuno (p < 0,01). 

10 wuTis Semdeg igive struqturebSi sxvaoba Seadgenda 14%, 

11%, 13% da 9%-s, Sesabamisad. ketaminis maRali dozis (150 mg/kg) 

Sedegad 1 wuTSi asn Semcirda crn-Si 46%-iT, sx-Si – 49%-iT, kb-

Si – 43%-iT da qTw-Si – 45%-iT. am SemTxvevaSic monacemebi 

statistikurad sarwmunod gansxvavdebodnen sawyisi maCveneble-

bisagan (p < 0,01). 10 wuTis Semdeg asn-is done normasTan 

SedarebiT Semcirebuli iyo 24%, 30%, 22% da 23%-iT, Sesabamisad. 

cxovelebis sakontrolo jgufebSi formalinis testis Cata-

rebisas asn-is momateba ineqciidan me-2 wuTze sarwmuno iyo 

mxolod qTw-Si (p < 0,05), 75-e wuTze – crn-Si (p < 0,01) da qTw-Si 

(p < 0,01). sxva struqturebSi asn-is cvlileba aRiniSneboda, mag-

ram sarwmuno ar iyo. 

formalinis testamde 90 wuTiT adre sxvadasxva doziT Se-

yvanili ketaminis fonze, formalinis ineqciidan 2 wuTis Semdeg, 

sacdeli jgufebis virTagvebis Tavis tvinis yvela struqturaSi 

aRiniSneboda asn-is matebis tendencia, magram statistikurad 

sarwmuno maCveneblebi dafiqsirda mxolod qTw-Si, im cxove-

lebSi, romlebmac miiRes ketaminis maRali doza. 
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sur. 26. TaTis krunCxvaTa raodenoba 0,05 ml 2,5%-iani 

formalinis xsnaris ineqciis Semdeg, 90 wuTiT adre fi-

ziologiuri xsnaris an ketaminis (30 an 150 mg/kg) per os Seyvanis 

(0,5 ml / 100 g) fonze. 
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formalinis ineqciidan 75-e wuTze asn-is sarwmuno mateba 

dafiqsirda crn-Si (p < 0,001) da qTw-Si (p < 0,01), ketaminis orive 

dozis gamoyenebiT. yvela sxva SemTxvevaSi asn-is matebis ten-

dencia sarwmuno ar iyo. 

formalinis testidan me-2 da 75-e wuTze miRebul asn-is 

monacemebs Soris sxvaoba ketaminis orive dozisTvis sarwmuno 

aRmoCnda mxolod crn-isaTvis (p < 0,01). 

qirurgiuli operacia, rogorc wesi, iwvevs orfazian 

mtkivneul stimulacias. operaciis procesSi qsovilebis trav-

matizaciis gamo, aRmocendeba mtkivneuli nocicepturi impulsebi. 

operaciis Semdeg ki dazianebul qsovilebSi viTardeba anTebiTi 

procesi, romelic aseve generirebs mtkivneul impulsebs. orive 

es procesi iwvevs tkivilis gamtari gzebis sensitizacias. es 

xdeba rogorc periferiis doneze, sadac viTardeba nocicep-

torebis agznebadobis zRurblis Semcireba, aseve centralur 

doneze, romelic uzrunvelyofs tkivilis impulsebis gata-

rebaSi monawile zurgis tvinis neironTa agznebadobis gazrdas. 

tkivilis meqanizmebis dasadgenad warmoebul gamokvlevebSi 

gansakuTrebuli yuradReba daeTmo im procesebis Seswavlas, 

romlebic moqmedeben zurgis tvinis ukana rqebis doneze. cno-

bilia, rom qsovilebis travmatizaciisas aRiniSneba gaZliereb-
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uli pasuxi normalur, uvnebel meqanikur gamaRizianeblebze 

(alodinia), ris gamoc uSualod dazianebis adgilis gare-

momcvel dazianebul qsovilSi Camoyalibdeba meoradi hi-

peralgeziis zona [Iadarola M., Berman K. et al., 1998]. iTvleba, rom 

mocemuli cvlilebebi aris im procesebis Sedegi, romlebic 

xorcieldeba zurgis tvinis ukana rqebSi, qsovilebis dazianebis 

sapasuxod. es fenomeni (centraluri sensitizacia) akontrolebs 

ukana rqebSi mimdinare sxva procesebsac. kerZod, aRiniSneba 

neironebis receptoruli velis gafarToeba. zurgis tvinis 

neironi ukve pasuxobs im nociceptur stimulebze, romlebic 

normalur pirobebSi misi “kompetenciis” zonaSi ar iyo. 

matulobs neironis pasuxis intensivoba da xangrZlivoba ze-

zRurblovan gamaRizianeblebze. mcirdeba agznebadobis zRurbli, 

da gamaRizianeblebi, romlebic bunebrivad ar aRiqmeba rogorc 

mtkivneuli, iwveven nocicepturi neironebis aqtivacias. 

am cvlilebebs didi mniSvneloba aqvT rogorc mwvave 

tkivilis (magaliTad, operaciisSemdgomi tkivili), aseve qro-

nikuli tkivilis dros. farmakologiuri eqsperimentebiT iden-

tificirebul iqna bevri neirotransmiteri da neiromodu-

latori, romlebic monawileoben ukana rqebSi mimdinare 

mtkivneul gaRizianebasTan dakavSirebul procesebSi. zog 
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naSromSi naCvenebia NMDA receptorebze moqmedi amagznebeli 

aminomJavebis roli centraluri sensitizaciis, neironTa 

periferiuli receptoruli velis gafarToebasa da zurgis 

tvinis neironebis aqtivobis gaZlierebaSi. NMDA receptoris 

aqtivaciis gamo ujredSi, kalciumis ionebis Sesvlis Sedegad 

warmoiqmneba NO. amitom NMDA receptoris aqtivaciasTan 

dakavSirebuli procesebi SeiZleba nawilobrivad ganpirobebuli 

iyos azotis oqsidis efeqtebiT. 

ketamini (NMDA receptorebis arakonkurentuli anta-

gonisti) moqmedebs fenilciklidinis receptorze, romelic war-

moadgens N-meTil-D-aspartatis (NMDA) kompleqsis nawils. keta-

minis moqmedeba muskarinis receptorebze Seswavlil iqna du-

reqsis mier [Durieux M., 1995] im pirobebSi, rodesac daculi iyo 

ketaminis Terapiuli koncentracia plazmaSi. preparati ablo-

kirebs M1 receptorebiT signalebis gatarebas. magram saeWvoa, 

rom misi analgeziuri Tvisebebi antiqolinerguli efeqtiT iyo 

ganpirobebuli, radgan antinocicepturi efeqti gamoiwveva, zur-

gis tvinSi muskarinis receptorebiT signalebis gatarebis 

stimulaciisas da ara inhibirebis dros. 

adamianebSi Catarebulma gamokvlevam [Arendt-Nielsen I., Petersen-

Felix S. et al., 1995] gviCvena, rom ketamins mniSvnelovani hipo-
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algeziuri efeqti gaaCnia maRali intensivobis meqanikuri da 

eleqtruli nocicepturi gaRizianebis dros. 

ketamini aris arakonkurentuli antagonisti, romelic 

ablokirebs NMDA receptorTan dakavSirebul ionur arxs da 

moqmedebas iwyebs mxolod im momentidan, rodesac arxi ixsneba 

pirveladi nocicepturi faqtoriT. zemoxsenebuli meqanizmiT 

SeiZleba avxsnaT ketaminis susti analgeziuri efeqti mwvave da 

fazuri tkivilis dros (sur. 26), aseve centraluri neironebis 

hiperagznebadobis mniSvnelovani SemcirebiT da zurgis tvinis 

ukana rqebis neironebis agznebadobis matebis SekavebiT. 

Cvens eqsperimentebSi, ketaminis efeqti, yvelaze mkafiod 

vlindeba mtkivneuli reaqciis meore fazaSi. cnobilia, rom 

anTebiTi pasuxis erT-erTi Semadgeneli nawilia anTebiT pro-

cesSi CarTuli dazianebuli ujredebidan (makrofagebi, limfo-

citebi) citozolis komponentebis ujredgareTa sivrceSi gasvla. 

nocicepturi stimulaciiT neirogenuli anTebiTi pasuxic 

gamoiwveva, romelsac Tan axlavs vazodilatacia da plazmis 

cilebis gadasvla intersticiaSi. ujredebidan gamoiyofa mTeli 

rigi anTebis mediatorebi, rogoricaa: serotonini, bradikinini, 

substancia P, histamini, araqidonis mJavis metabolizmis ciklo-

oqsigenazuri da lipooqsigenazuri gzebis produqtebi da sxv. 
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periferiuli sensitizaciis aRniSnuli movlenebi viTardeba 

qsovilis dazianebis Sedegad, romelic xasiaTdeba gaZlie-

rebuli pasuxiT qsovilis destruqciis adgilidan gamomdinare 

nociceptur stimulebze. periferiuli sensitizaciis fenomenis 

efeqtis SemcirebisaTvis saWiroa zemoaRniSnuli qimiuri 

mediatorebis aqtivobis daTrgunva. aseTi meqanizmiT moqmedebs 

mTeli rigi farmakologiuri preparatebisa, rogoricaa araste-

roiduli anTebis sawinaaRmdego saSualebebi, opioidebi, adgi-

lobrivi anesTetikebi da sxv. cnobilia, rom anTebiT gan-

pirobebuli periferiuli tkivilis mdgomareoba gavlenas axdens 

hematoencefaluri barieris rogorc funqciur, aseve molekulur 

maxasiaTeblebze [Huber J.D., Witt K.A. et al., 2001] da zrdis mis 

SeRwevadobas. am faqtis gaTvaliswinebiT Cvens mier daregis-

trirebuli ketaminis SeyvaniT gamowveuli Tavis tvinis asn-is 

cvlileba Zalze mniSvnelovani fenomenia. garda arasteroiduli 

analgetikisa da NMDA receptoris blokatoris sxva aRniSnuli 

Tvisebebisa, ketamini iwvevs asn-is donis orfazian cvlilebas 

tvinis sxvadasxva struqturebSi. rogorc Cvenma eqsperimentebma 

gviCvena, ketaminis Seyvanidan pirvelive wuTze asn Semcirda 22-

34%-iT preparatis dabali doziT, xolo 43-49%-iT – preparatis 

maRali doziT gamoyenebisas. 
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me-10 wuTze aRiniSneboda ketaminis efeqtis nawilobrivi 

kompensacia, dabali dozis SemTxvevaSi asn-is stabilizacia 

xdeba 9-14%-is doneze, maRali dozis SemTxvevaSi – 22-23%-is 

doneze. ketaminiT gamowveuli asn-is bifazuri efeqti SeiZleba 

ganpirobebuli iyos imiT, rom misi sawyisi mkveTri daqveiTebiT, 

arsebiTad mcirdeba preparatis transportireba Tavis tvinSi, 

ris gamo nawilobrivad aRdgeba asn-is done. 

darRveuli hematoencefaluri barieris pirobebSi asn-is 

Semcireba cerebroproteqtorul rols TamaSobs. unda aR-

vniSnoT, rom ketaminis Tundac subanesTetikuri doza (10 mg/kg), 

romelic cvlis asn-is dones, amasTan erTad mkveTrad, 42%-mde, 

zrdis Jangbadis moxmarebas [Bjurkman S., Akeson J. et al., 1992]. aqedan 

gamomdinare, sisxlis momaragebis Semcireba ar iwvevs hipoqsiur 

movlenebs. 

unda aRvniSnoT, rom cxovelis TaTSi formalinis kanqveSa 

ineqcia iwvevs glutamatisa da aspartatis gamoTavisuflebas 

dorsalur rqebSi [Skilling S.R., Smulli D. et al., 1988]. normalur 

fiziologiur pirobebSi glutamatis done erTi da igive doneze 

rCeba, magram paTologiur mdgomareobebSi mniSvnelovnad izr-

deba, rac ganapirobebs ujreduli darRvevebis mTeli speqtris 

ganviTarebas [Квривишвили Г.Г., Митагвария Н.П., 1999; Regan R.F., Choi 
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D.W., 1991; Choi D.W., 1989]. safuZvliania mosazreba, rom 

glutamatiT ganpirobebuli neirotoqsiuroba SesaZloa gan-

xorcieldes azotis oqsidiT [Garthwaite J., 1991]. sxva mxriv, gamo-

Tqmul iqna hipoTeza glutamatis neiroproteqtoruli rolis 

Sesaxeb, romelic mdgomareobs NMDA receptorebis SesaZlebel 

inhibiciaSi, maTi aqtivobis daqveiTebaSi da NMDA receptorebze 

NO-s pirdapiri gavleniT neirotoqsiurobis SemcirebaSi [Jantzen 

J., 1994]. am aspeqtSi ketaminis, rogorc NMDA receptorebis ara-

konkurentuli blokatoris, roli Zalze mniSvnelovania. 

midazolamis antinocicepturi efeqti 

pirveli seriis cdebiT dadginda, rom midazolamis 

umciresi doza (0,6 mg/kg) cxovelebze sedatiur gavlenas ar 

axdens. gaormagebulma dozam 5 cxovelSi (84,4%), preparatis 

Seyvanidan 30-e wuTze, gamoiwvia gamoxatuli ataqsia (2 qula), 

xolo erTSi (16,6%) susti ataqsia (1 qula). Semdgomi dozis 

moqmedebiT 5 cxovels 30-e wuTze gamoexata ataqsia (2 qula), 

xolo erTs, mcire droiT, daekarga posturaluri refleqsi (3 

qula), ris Semdegac Camoyalibda ataqsia (2 qula). 5 mg/kg dozam 

yvela cxovelSi gamoiwvia Zlieri ataqsia posturaluri 

refleqsis dakargviT (3 qula), romelic preparatis Seyvanidan 
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30-e da me-60 wuTebze fasdeboda 2-3 quliT da mxolod 90-e 

wuTisaTvis ataqsiis done daqveiTda 1 qulamde. 

miuxedavad garkveuli cvlilebebisa qceviT aqtebSi, yvela 

virTagvas praqtikulad SenarCunebuli hqonda moZraobiTi 

aqtivoba. isini Tavisuflad gadaadgildebodnen sakanSi, Tumca 

erTgvarad Senelebuli moZraoba aRiniSneboda im cxovelebSi, 

romlebsac miecaT midazolamis umaRlesi doza. 

sakontrolo jgufis 4 virTagvas (romlebsac qceviTi 

aqtivoba aRericxeboda fiziologiuri xsnaris micemis Semdeg) 

qceviTi gamovlinebebi Seucvleli hqondaT. Cvens mier naxmari 

midazolamis dozebi mniSvnelovnad ar aferxebda virTagvebis 

lokomociur aqtivobas. eqsperimentis Semdeg etapze Seswavlili 

iqna midazolamis gavlena cxovelTa SiSis emociur reaqciaze. 

sakontrolo cxovelebze Catarebulma dakvirvebam gviCvena, 

rom SiSis emociuri reaqcia, gamomuSavebuli pasiuri ganridebis 

meTodiT, virTagvebs Semonaxuli hqondaT 24 ± 5,2 saaTis ganmav-

lobaSi (xangrZlivi mexsiereba). 

pirveli eqsperimentuli jgufis cxovelebi (midazolamis 

doza 2,5 mg/kg) pasiuri ganridebis testis Catarebidan 20 wuTis 

Semdeg 7 ± 3 sekundis dayovnebiT Sediodnen bnel sakanSi. aseve 

iqceodnen 2 da 4 saaTis Semdeg. mtkivneuli gaRizianebidan oTxi 
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saaTis Semdeg cxovelebi marTalia, naTel ganyofilebaSi Casmis 

Semdeg (10-12 sekundis ganmavlobaSi) Sediodnen bnel gan-

yofilebaSi, magram maleve (5,5 ± 2,1 s) brundebodnen naTel gan-

yofilebaSi da ase ramdenjerme. 

pasiuri ganridebis testirebidan, 24 saaTis Semdeg, 12 

virTagvidan mxolod erTi Sevida bnel ganyofilebaSi. SeiZleba 

vivaraudoT, rom midazolamis gavleniT Tavdapirvelad daiTr-

guna SiSis maregulirebeli struqturebis aqtivoba, magram 

emociuri reaqcia kvalis saxiT darCa mexsierebaSi da 

preparatis sedatiuri moqmedebis gavlis Semdeg (24 saaTi) cns-is 

SiSis emociur reaqciaze pasuxismgebeli struqturebis 

agznebadoba daubrunda pirvandel dones, amoqmedda xangrZlivi 

mexsierebis meqanizmi da cxoveli ar Sevida “saxifaTo” 

garemoSi. midazolamma mxolod droebiT daTrguna SiSis 

emociuri reaqcia. 

meore eqsperimentuli jgufis 12 cxovelidan (midazolamis 

doza 5 mg/kg) pasiuri ganridebis proceduris testis mxolod 3 

(25%) dabrunda naTel ganyofilebaSi, Tumca 2 maTgani – mcire 

dayovnebis Semdeg (2,5 ± 0,9 sekundi), kvlav Sevida bnel sakanSi. 

sainteresoa, rom Semdgomi dakvirvebisas es virTagvebi (11) 20 

wuTis, 2 da 4 saaTis da agreTve 24 saaTis Semdeg, naTel gan-
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yofilebaSi moTavsebisas, swrafad gadarbodnen bnel sakanSi 

(ganmeorebiTi mtkivneuli gaRizianeba maT ar eZleodaT). 

cdebis es seria mianiSnebs, rom midazolamis moqmedebis Se-

degad SiSis pirobiTi emociuri reaqcia ar gamomuSavda, ramde-

nadac preparatis moqmedebiT daiTrguna ara marto SiSi (seda-

tiuri moqmedeba), aramed, analgeziuri moqmedebiT, mniSvnelovnad 

Semcirda tkivilis receptorebis an saerTod, nocicepturi sis-

temis, agznebadoba da miyenebuli mtkivneuli gaRizianeba aRmoCn-

da qvezRurblovani. 

SesaZlebelia midazolamis sedatiuri moqmedeba cns-is, 

kerZod, hipoTalamuri centrebis daTrgunviT xorcieldeba, 

xolo analgeziuri – nocicepturi sistemis agznebadobis 

daqveiTebiT da/an antinocicepturi sistemis amoqmedebiT. 

SiSis emociis Camoyalibebis procesSi imunuri sistemis 

aqtivobis cvlileba dafiqsirebul iqna sisxlSi interferonis 

donis gansazRvriT. aRmoCnda, rom orive dozadamokidebul 

jgufSi mtkivneuli gaRizianebidan 20 wuTis Semdeg inter-

feronis done mniSvnelovnad Semcirda kontrolTan SedarebiT 

(p < 0,01). 2 da 4 saaTSi cxovelebs aReniSnebodaT interferonis 

aqtivobis matebis umniSvnelo tendencia, 24 saaTSi ki misi done 

sawyis cifrebs miuaxlovda. 
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qlomipraminis antinocicepturi efeqti 

rogorc winaswarma (mkurnalobamde) testirebam gviCvena, 

eqsperimentul (qlomipraminis gamoyeneba) da sakontrolo jgu-

febis maCveneblebis dinamika sarwmunod ar gansxvavdeboda. 

pacientebis 87,5%-s menstruaciamde 5 dRiT adre aReniSneboda 

yvela Seswavlili maCveneblebis sarwmuno gauareseba (p < 0,05). 

menstruaciidan me-5 dRes pirovnuli SfoTvis, Tag da tkivilis 

intensivobis Sefasebis maCveneblebi ubrundebodnen menstrua-

ciamde 15 dRiT adre dafiqsirebul dones. reaqtiuli SfoTvis 

maCvenebeli am dros momatebuli rCeboda. 

mkurnalobis procesSi Catarebuli testirebis monacemebiT 

dadginda, rom qlomipraminis fonze, spilberg-xaninis testiT 

gansazRvruli pirovnuli da, gansakuTrebiT, reaqtiuli SfoTvis 

maCveneblebis, Tag skalis parametrebisa da tkivilis intensi-

vobis subieqturi Sefasebis normalizacia ufro swrafi da gamo-

xatuli iyo sakontrolo jgufTan SedarebiT (p < 0,05). 

fsiqologiuri testirebis maCveneblebisa da klinikuri sta-

tusis dinamikis Sedareba gvaZlevs saSualebas davaskvnaT, rom 

anafranilis miRebidan pirvel 3-5 dReSi eqsperimentuli jgufis 

pacientebs aReniSnebodaT ufro analgeziuri efeqti, romelic 

SemdgomSi gaZlierebul iqna fsiqotropuli efeqtiT – ganwyobis 
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gaumjobesebiT, Sromisunarianobis momatebiT (Tag maCveneblebi), 

tkivilis ganmeorebiT dawyebis molodinTan dakavSirebuli SfoT-

vis moxsniT (reaqtiuli da pirovnuli SfoTvis maCveneblebi). 

unda aRvniSnoT, rom mkurnalobis fonze tkivilis intensivobis 

Sefasebis dinamika praqtikulad erTnairi iyo orive jgufSi. 
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sur. 27. reaqtiuli da pirovnuli SfoTvis, Tag skalisa da 

tkivilis intensivobis maCveneblebi (qulebSi) eqsperimentuli 

jgufis pacientebSi menstruaciamde 15 (I), 5 (II) dRiT adre da 

menstruaciis Semdeg (III). 
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sur. 28. reaqtiuli da pirovnuli SfoTvis, Tag skalisa da 

tkivilis intensivobis maCveneblebi (qulebSi) sakontrolo 

jgufis pacientebSi menstruaciamde 15 (I), 5 (II) dRiT adre da 

menstruaciis Semdeg (III). 
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sur. 29. reaqtiuli da pirovnuli SfoTvis, Tag skalisa da 

tkivilis intensivobis maCveneblebi (qulebSi) eqsperimentuli 

jgufis pacientebSi mkurnalobis procesSi. 
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sur. 30. reaqtiuli da pirovnuli SfoTvis, Tag skalisa da 

tkivilis intensivobis maCveneblebi (qulebSi) sakontrolo 

jgufis pacientebSi mkurnalobis procesSi. 

qronikuli tkivilis sindromis mqone pacientebs, romlebic 

Rebulobdnen qlomipramins, pozitiuri efeqti aReniSnebodaT 

SemTxvevaTa 77,4%-Si. am efeqtis gamoxatuleba ar iyo damo-

kidebuli tkivilis organul an fsiqologiur xasiaTze. 
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farmakologiuri antinocicepciis eeg-is markerebi 

simSvidis mdgomareobaSi Cawerili eeg-is analiziT gamo-

kvleulTa umravlesobaSi (64%) gamovlinda, ZiriTadi alfa-rit-

mis dominireba. SemTxvevaTa 38%-Si aRiniSneboda eeg-is Sem-

Widroebuli profili dabalamplitudiani, neltalRovani aqti-

voba, ZiriTadad, Teta diapazonSi. dabalamplitudiani eeg 

dafiqsirda pacientebis 16%-Si. 

praqtikulad yvela pacientis eeg-sTvis (gansakuTrebiT im 

pacientebis, romlebsac hqondaT xerxemlis kisris malebis dis-

funqcia) damaxasiaTebeli iyo maRalsixSirovani diapazonebis 

(beta-1, naklebad beta-2) aqtivobis indeqsebis mateba, Sesabamisi 

asakobrivi jgufebis normatiul monacemebTan [Casey K.L., 2000; 

Price D.D., 2000] SedarebiT (sur. 32). 

sinaTliT gaRizianebiT, aqtivaciis reaqcia SenarCunebuli 

iyo yvela pacientSi, ritmebis aTvisebis reaqcia – pacientebis 

72%-Si, 28%-Si aRniSnuli reaqcia Sesustebuli iyo. 

3-wuTiani hiperventilaciis reaqciis intensivoba Sesabamisi 

asakobrivi jgufebisTvis dasaSvebi variabelobis zRvars ar 

scildeboda. 

mkurnalobamde da mkurnalobis Semdeg eeg-is raodenobrivi 

parametrebis Sedareba warmodgenilia sur. 31-34-ze. 
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sur. 31. qronikuli tkivilis sindromis mqone pacientebis, eeg-is 

speqtris delta da alfa diapazonebSi simZlavris absoluturi 

mniSvneloba mkurnalobamde (daStrixuli svetebi) da mkur-

nalobis Semdeg (TeTri svetebi). ordinata – sifarTe, mkv2. 
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sur. 32. qronikuli tkivilis sindromis mqone pacientebis, eeg-is 

speqtris beta-1 da beta-2 diapazonebSi simZlavris absoluturi 

mniSvneloba mkurnalobamde (daStrixuli svetebi) da mkur-

nalobis Semdeg (TeTri svetebi). ordinata – sifarTe, mkv2. 
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sur. 33. qronikuli tkivilis sindromis mqone pacientebis, eeg-is 

speqtris Teta-1 da Teta-2 diapazonebSi simZlavris absoluturi 

mniSvneloba mkurnalobamde (daStrixuli svetebi) da mkur-

nalobis Semdeg (TeTri svetebi). ordinata – sifarTe, mkv2. 
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sur. 34. qronikuli tkivilis sindromis mqone pacientebis, eeg-is 

speqtris jamuri simZlavris absoluturi mniSvneloba mkur-

nalobamde (daStrixuli svetebi) da mkurnalobis Semdeg (TeTri 

svetebi). ordinata – sifarTe, mkv2. 
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dadginda, rom simZlavris absoluturi mniSvnelobis (sam) 

jamuri maCveneblebi, didi hemisferoebis qerqis zonebSi, mkurna-

lobamde da mkurnalobis Semdeg sarwmunod ar gansxvavdeba. ana-

logiuri situacia aRiniSneboda dabalsixSirovan diapazonSi: da-

fiqsirebul iqna mxolod Teta-1 diapazonis aqtivobis sam-is 

maCveneblebis stabilizaciis tendencia Sublis zonebSi. zemox-

senebuli mdomareobisagan gansxvavebiT, mkurnalobis kursis 

damTavrebisas, yvela pacients aReniSneboda beta-1 da beta-2 

diapazonebSi sam-is sarwmuno (p < 0,05) daqveiTeba. amasTan erTad 

unda aRvniSnoT, rom didi hemisferoebis konveqsitaluri zedapiris 

gaswvriv eeg-is gamoyofil sixSirovan diapazonebSi aqtivobis 

ganawilebis analizis Sedegad gamovlinda, alfa diapazonis 

aqtivobis sifarTis mniSvnelovani daqveiTeba zonaTaSorisi 

gradientebis gaZlierebiT. eeg-is parametrebis dinamikis,  fsiqo-

logiuri testirebis Sedegebisa da tkivilis intensivobis 

Sefasebis Sedarebam, gamoavlina am maCvenebelTa Soris garkveuli 

kavSiris arseboba. beta-1 diapazonSi sam-is daqveiTeba Seesaba-

meboda cifruli reitinguli skaliT, tkivilis intensivobis Se-

fasebebis Semcirebas, xolo beta-1 diapazonSi sam-is daqveiTeba, 

alfa aqtivobis sifarTis SemcirebasTan kompleqsSi Seesabameboda 

spilberg-xaninis da Tag testebis maCveneblebis gaumjobesebas. 
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zogadi daskvna 

Catarebulma eqsperimentebma gviCvena, rom Tavis tvinis anti-

nocicepturi sistema aerTianebs Talamusis, Sua tvinis struq-

turebsa da qerqis ubnebs. Talamusis ZiriTadi antinociceputri 

struqturebia centromedialuri da retikuluri birTvebi, 

romlebic Tavis tvinis sxva nociceptur warmonaqmnebze no-

cicepcias akontroleben rogorc pirdapiri, aseve arapirdapiri 

gziT – centraluri ruxi nivTierebis saSualebiT. antinocicep-

turi struqturebis efeqti miiRweva gansxvavebuli neiroqimiuri 

meqanizmebiT: centromedialuri birTvis gavlena adrenergulia, 

retikuluri birTvis – gaem-erguli, parafascikuluris – dofa-

minerguli, Talamusis specifikuri medialuri birTvebisa da 

nakeris dorsaluri birTvis – serotoninerguli, xolo centra-

luri ruxi nivTierebis ki – opiaturi. didi hemisferoebis 

qerqis nocicepciis zonebs, sensomotoruli ubnebis garda, 

miekuTvneba sartylis xveuli da frontoparietuli zona. 

nocicepturi da konvergentuli neironebi davafiqsireT 

naTxemSic. 

antinocicepcur struqturebs SeuZliaT ara mxolod noci-

cepturi procesebis, aramed emociuri qcevis kontrolic. ag-

resiuli qcevisa da nocicepciis procesebis erTi da igive 
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centridan kontroli Tavis tvinis mniSvnelovani meqanizmia, 

romelic uzrunvelyofs agresiuli qcevis miznebis miRwevas. 

Cvens mier Catarebuli farmakologiuri cdebiT gamoirkva, 

rom, zemoaRniSnulis garda, antinociceptur sistemas aqvs 

Tavisi gavlenis ganxorcielebis sxva meqanizmebi. es meqanizmebi 

realizdeba benzodiazepinisa da NMDA receptorebiT, rac 

miuTiTebs klinikur praqtikaSi tkivilis dasaTrgunad benzodia-

zepinis da NMDA receptorebis arakonkurentuli antagonistis 

gamoyenebis efeqturobaze. 

tkivilis dros nocicepturi da antinocicepturi sis-

temebis neiroqimiuri da eleqtrofiziologiuri meqanizmebis 

amuSavebis Sedegad, icvleba Tavis tvinis zogadi eleqtrofi-

ziologiuri maCveneblebi, maTi dafiqsireba moxerxda kom-

piuteruli eleqtroencefalogramiT. qronikuli tkivilis dros 

izrdeba maRalsixSirovani diapazonis (beta-1 da beta-2) 

aqtivobis indeqsebi. didi hemisferoebis konveqsitalur zeda-

pirze alfa diapazonSi aqtivobis sifarTis daqveiTeba da 

zonaTaSorisi gradientebis gaZliereba antinocicepturi pro-

cesebis jamuri eleqtrofiziologiuri maCveneblebia. 
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daskvnebi 

1. Tavis tvinis antinocicepturi sistemis mTavar makon-

trolebel struqturasTan – centralur rux nivTie-

rebasTan paralelurad Talamusis araspecipikuri birT-

vebis (centromedialuri, retikuluri da parafascikuluri) 

antinocicepturi gavlena xorcieldeba nocicepturi 

sistemis sxvadasxva doneze, informaciis gamtari da gadama-

muSavebeli warmonaqmnebis aqtivobis inhibiciis gziT. 

2. centraluri nocicepturi procesebis kontroli SesaZ-

lebelia farmakologiuri gziT, antinocicepturi sistemis 

neiroqimiuri centraluri meqanizmebis farmakologiuri 

preparatebiT blokirebis analizis safuZvelze. aRniSnuli 

kontroli xorcieldeba benzodiazepinis, serotoninis uku-

tacebis mainhibirebeli antidepresantiT da NMDA re-

ceptorebis arakonkurentuli antagonistiT. 

3. Talamusis antinocicepturi sistema (araspecifikuri birT-

vebi – centromedialuri, parafascikuluri, retikuluri) 

gansxvavebuli neiroqimiuri meqanizmebiT (adrenerguli, 

serotoninerguli, gaemerguli, dofaminerguli, opiaturi) 

iwvevs antinocicepcias Tavis tvinis qerqis, hipoTalamusis, 

samwvera nervis birTvisa da nakeris birTvebis nociceptur 
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neironebze gavleniT. es antinocicepturi gavlena garda 

pirdapiri morfologiuri gzebisa xorcieldeba arapir-

dapiri, SemovliTi gzebiT, centraluri ruxi nivTierebis, 

nakeris birTvisa da/an Tavis tvinis qerqis meSveobiT. 

4. formalinis testidan 1, 3 da 7 dRis Semdeg centralur rux 

nivTierebaSi, didi hemisferoebis frontoparietul zonasa 

da sartylis xveulSi, aRiniSneba gliocitebis raodenobisa 

da gliis indeqsis zrda (30%-mde) neironTa raodenobis 

cvlilebis gareSe. 

5. centraluri ruxi nivTiereba, antinociceptur funqciasTan 

erTad, axorcielebs agresiuli qcevis kontrols, rac das-

turdeba imiT, rom misi eleqtrolizuri dazianebis Semdeg 

naTxemisa da hipoTalamusis agresiis gamomwevi ubnebis 

stimulaciiT, agresiuli qceva aRar gamoiwveva. 

6. 5-oqsitriptofanis ineqciis fonze, testosteronis dat-

virTviT araagresiul virTagvebSi ver xerxdeba agresiis 

gamowveva, xolo am nivTierebis Seyvana Trgunavs agre-

siisaTvis damaxasiaTebel qceviT gamovlenebs rogorc 

bunebiT agresiul cxovelebSi, aseve im virTagvebSi, 

romlebic agresiuli gaxdnen testosteronis zegavleniT. 

imis gaTvaliswinebiT, rom serotonini Tavis tvinis 
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antinocicepturi sistemis erT-erTi mediatoria, zemox-

senebuli faqti miuTiTebs antinocicepturi da agresiis 

gamomwvevi meqanizmebis urTierTobaze. 

7. midazolami, dabali doziT xanmokle droiT (24 saaTi), 

Trgunavs SiSis emociur reaqcias virTagvebSi, xolo ma-

Rali doziT gamoyenebisas (5 mg/kg), vlindeba misi 

analgeziuri efeqti, rac ganapirobebs virTagvebSi SiSis 

emocuri reaqciis gamomuSavebis SeuZleblobas. 

8. tkivili imunuri sistemis depresiuli faqtoria. mwvave tki-

vilis dros aRiniSneba sisxlis interferonis donis 

swrafi (eleqtruli gaRizianebisagan 20 wuTis Semdeg) da 

mniSvnelovani daqveiTeba (~ 2-jer). 

9. Tavis tvinis sxvadasxva struqturaSi (centraluri ruxi 

nivTiereba, kudiani birTvi, sartylis xveuli da qerqis 

Txemis wili) ketamini iwvevs adgilobrivi sisxlis nakadis 

orfazian cvlilebas (mkveTri dozadamokidebuli daqvei-

Teba da Semdgomi mateba), rac tkivilis dros neiro-

proteqtorul funqciad gvevlineba. dozebis gazrdis 

SemTxvevaSi (150 mg/kg) ketamini mniSvnelovnad amcirebs 

tkivils formalinis testis dros (gansakuTrebiT 

mtkivneuli reaqciis meore, qronikul fazaSi). 
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10. qronikuli tkivilis sindromis mqone pacientebSi, qlo-

mipraminis (anafranilis) gamoyenebisas analgeziuri efeqti 

aRiniSneba SemTxvevaTa 77,4%-Si. mocemuli efeqti tkivilis 

paTogenezze damokidebuli ar aris. qlomipraminis 

miRebisas analgeziuri moqmedeba 3-5 dRiT win uswrebs fsi-

qotropul efeqts, rac dasturdeba spilberg-xaninisa da 

Tag testebis maCveneblebiT. 

11. qronikuli tkivilis sindromis mqone pacientebs eeg-ze aRe-

niSnebaT maRalsixSirovani diapazonis (beta-1 da beta-2) 

aqtivobis indeqsebis mateba. mkurnalobis Sedegad am 

diapazonebSi aqtivobis simZlavre qveiTdeba, rac Seesaba-

meba spilberg-xaninis testis maCveneblebis pozitiur cvli-

lebas. didi hemisferoebis konveqsitalur zedapirze alfa 

diapazonSi aqtivobis sifarTisa da zonebs Soris gradien-

tebis cvlileba, obieqturad asaxavs sxvadasxva paTogenezis 

tkivilis dinamikas. 
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praqtikuli rekomendaciebi 

1. gautkivarebis saSualebebis damuSavebisas gasaTvaliswi-

nebelia is faqti, rom antinocicepturi moqmedeba SeiZleba 

hqondes nivTierebebs, romlebic moqmedeben Tavis tvinis 

sxvadasxva mediatorul procesebze. sasargeblo antino-

cicepturi Tvisebebi SeiZleba aRmoaCndes aseTive tipis im 

preparatebsac, romlebic ukve wlebis manZilze gamoiyeneba 

samedicino praqtikaSi. 

2. gliis indeqsi, Tavis tvinis sxvadasxva ubnebze, mtkivneuli 

gaRizianebis zegavlenis gansazRvris erT-erTi efeqturi 

saSualebaa. misi gamoyeneba eqsperimentul praqtikaSi mi-

zanSewonilia tvinis tkivilmgrZnobiare struqturebis ga-

mosavlenad, aseve susti qronikuli tkivilis dros, 

rodesac neironebSi morfologiuri cvlileba ar 

aRiniSneba. 

3. mtkivneuli gaRizianebiT gamowveuli imunuri sistemis 

supresiis gaTvaliswinebiT, Zlieri tkivilebis dros mizan-

Sewonilia mkurnalobis sqemaSi imunumodulatorebis CarTva. 

4. mcire zedapiruli qirurgiuli Carevis dros, ketaminis 

(NMDA receptorebis blokatoris) peroraluri miReba 
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anesTeziis mizniT gvaZlevs upiratesobas, radgan am 

nivTierebas anesTeziur Tvisebebis garda, gaaCnia analge-

ziuri Tvisebac. misi gamoyenebisas miiRweva neiroproteq-

toruli efeqti. 

5. qronikuli tkivilis sindromis mqone pacientebSi, mizanSe-

wonilia mkurnalobis sqemaSi serotoninis ukutacebis 

mainhibirebeli antidepresantebis damateba, romlebsac, fsi-

qotropuli efeqtis garda, gamoxatuli analgeziuri efeq-

tic gaaCniaT. 

6. tkivilis dinamikis amsaxveli eleqtroencefalografiuli 

maCveneblebis aRmoCenis safuZvelze, rekomendirebulia tki-

vilis sindromis sxvadasxva aspeqtebis Sesafaseblad eeg-is 

kompiuteruli analizis gamoyeneba. 
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SemoklebaTa nusxa 

asn – adgilobrivi sisxlis nakadi 

eeg – eleqtroencefalograma 

vab – ventroanteriuli birTvi 

vpb – ventroposteriuli birTvi 

vplb – ventroposterolateraluri birTvi 

vpmb – ventroposteromedialuri birTvi 

Tag – qceviTi maxasiaTeblebis (TviTSegrZneba, agresiuloba, 

ganwyoba) registraciis skala 

kb – kudiani birTvi 

ndb – nakeris dorsaluri birTvi 

pfb – parafascikuluri birTvi 

rb – retikuluri birTvi 

sam – simZlavris absoluturi mniSvneloba 

snb – samwvera nervis birTvi 

fpq – frontoparietuli qerqi 

qTw – qerqis Txemis wili 

crb – centraluri ruxi nivTiereba 

cmb – centromedialuri birTvi 

cns – centraluri nervuli sistema 
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