
homeostazi 
 

jer kidev Cvens welTaRricxvamde 460-370 wlebSi hipokrate amtkicebda, rom organizmi 
cdilobs SeinarCunos stabiluroba cvalebad garemo pirobebSi da rom daavadeba viTardeba maSin, 
rodesac organizmi kargavs am unars. man Seqmna koncefcia daavadebaTa diagnostikis, prognozisa 
da mkurnalobis Sesaxeb.  

termini homeostazi SemoiRoOamerikelma fiziologma uolter qenonma (1871-1945) da 
Seiswavla misi meqanizmi. 

homeostazi aris organizmis unari SeinarCunos fiziologiuri parametrebisa da Sinagani 
garemos stabiluroba mudmivad cvalebad garemo pirobebSi. Tu homeostazi dairRva, organizmi 
avaddeba. viTardeba paTologia. homeostazis SenarCuneba xdeba “ukukavSiris principiT”. 
ganasxvaveben dadebiTi da uaryofiTi ukukavSiris formebs. cocxal organizmebSi, ori-sami 
gamonaklisis garda, homeostazis SenarCuneba xdeba “uaryofiTi ukukavSiris principiT”. dadebiTi 
ukukavSiris Camoyalibeba organizmisTvis damRupvelia. uaryofiTi ukukavSiris dros mizez-
Sedegobrivi urTierToba erTmaneTis sapirispiroa. homeostazze pasuxismgebelia endokrinuli da 
nervuli sistemebi. 

 
endokrinuli sistema 

endokrinul sistemas miekuTvneba Sinagani sekreciis jirkvlebi. am jirkvlebSi 
gamomuSavdeba biologiurad aqtiuri nivTierebebi - hormonebi (berZnulad hormoni agznebas 
niSnavs). endokrinul jirkvlebSi gamomuSavebuli hormonebi pirdapir sisxlSi gamoiyofian. 

hormonebs aqvT saerTo zogadi niSnebi: isini moqmedeben mxolod gansazRvrul ujredebze 
da funqciebze, axasiaTebT distanturi moqmedeba, maTi molekulebis mcire zomis gamo advilad 
Sedian membranebSi, aqvT maRali fiziologiuri aqtiuroba, advilad iSlebian qsovilebSi da 
zogierTs ara aqvs saxeobrivi specifikuroba, ris gamoc klinikaSi (maTi deficitis dros) 
cxovelis jirkvlebisgan damzadebul hormonalur preparatebs iyeneben. 

hormonis funqciebia: isini icaven Sinagani garemos mudmivobas - homeostazs, xels uwyoben 
sxeulis fizikur, sqesobriv da gonebriv ganviTarebas, aregulireben metabolizms. hormonebis 
sinTezis siswrafe da gamoyofa sisxlSi damokidebulia organizmis funqciur mdgomareobasa da 
Sinagani garemos pirobebze. kerZod, Tu organizms sWirdeba es hormoni, jirkvali gamoyofs mas da 
daregulirdeba esa Tu is funqcia, xolo Tu funqcia daregulirda, organizms hormoni ar 
sWirdeba da misi gamoyofa Sewydeba, e.i. hormonebsa da saregulacio procesebs Soris 
damyarebulia “uaryofiTi ukukavSiris” principi. 

endokrinuli jirkvlebia: tvinis qveda danamati - hipofizi, tvinis zeda danamati - epifizi, 
farisebri anu Tireoiduli jirkvali, farisebraxlo anu paraTireoiduli jirkvali, 
Tirkmelzeda jirkvali, kuWqveSa jirkvali anu pankreasi (es ukanaskneli Sereul jirkvlebs 
miekuTvneba, vinaidan mas garesekretoruli funqciac aqvs), mkerdukana jirkvali anu Timusi da 
sasqeso jirkvlebi. 

hipofizi warmoadgens momrgvalo formis organos, igi mdebareobs Tavis tvinSi, Turquli 
kexis fosoSi da iwonis 0.5-0.6 grams. 

adamianis hipofizi or ganyofilebas Seicavs: wina wils da ukana wils. wina wili 
jirkvlovani struqturiT xasiaTdeba da mas adenohipofizs uwodeben. ukana wili nervuli 
elementebisgan aris agebuli da mas neirohipofizs uwodeben. es ori wili gansxvavebuli 
warmoSobis da agebulebisaa, magram zrdasrul adamianSi Zalian mWidrod aris erTmaneTTan 
Sezrdili da saerTo garsi aqvT Semokruli.  

adenohipofizi gamoyofs mniSvnelovan hormons - zrdis hormons. es hormoni aZlierebs 
ribonukleinis mJavebis sinTezs, rac xels uwyobs organizmis zrdas. gansakuTrebiT intensiurad 
izrdeba grZeli lulisebri Zvlebi. zrdis hormonis gamomuSaveba mTeli sicocxlis manZilze 
mimdinareobs, magram zrdasrulobis miRwevis Semdeg aRar xdeba sxeulis mateba simaRleSi, 
radgan grZeli Zvlebis epifizebi am asakSi ukve Sezrdilia diafizebTan da SeuZlebelia Zvlebis 
mateba sigrZeSi. brtyeli Zvlebi ki (magaliTad, cxviris Zvlebi) ganagrZoben Senelebul zrdas. 
Tu es hormoni Warbad gamoiyo bavSvobis asakSi, viTardeba gigantizmi, simaRle aRwevs 240-250 sm-s. 
gigantizmi aris hiperfunqciis Sedegi. piriqiT, Tu bavSvobis asakSi am hormonis hipofunqcias 
eqneba adgili, ganviTardeba paTologia - jujizmi (liliputizmi). hipofizaruli jujebi 
proporciuli da gonebrivi ganviTarebiT srulfasovani adamianebi arian. zogierTs gamravlebac 
SeuZlia. 

hipofizis zrdis hormonis Warbi gamoyofa xSirad xdeba zrdasrul adamianebSi. am dros 
ar xdeba lulisebri Zvlebis sigrZeSi zrda, magram diddeba im nawilebis zomebi, romlebsac jer 
kidev SenarCunebuli aqvT zrdis unari. aseTebia: xelebisa da fexebis TiTebi, xelis mtevnebi, 
fexis terfi, cxviri, qveda yba da a.S. aseT daavadebas akromegalia ewodeba. am hormonis 
nakleboba zrdasrul adamianebSi iwvevs naadrev siberes. zrdis hormonis garda, wina hipofizi 
gamoyofs kidev 5 hormons.  

prolaqtini - igi mniSvnelovan rols TamaSobs qalis orsulobis periodSi. bavSvis 
dabadebis Semdeg xels uwyobs sarZeve jirkvlebSi rZis gamomuSavebas. 

wina hipofizs Sinagani sekreciis jirkvlebis «diriJor» jirkvalsac uwodeben, vinaidan is 
gamoyofs oTx hormons, romlebic sxva Sinagani sekreciis jirkvlebis muSaobas aregulireben. 
magaliTad, Tireotropuli hormoni aregulirebs farisebri jirkvlis muSaobas, kortikotropuli 
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hormoni moqmedebs Tirkmelzeda jirkvlis qerqovan Sreze, gonadotropuli hormonebi 
(folikulomastimulirebeli hormoni da maluTeinizirebeli hormoni) ki aregulireben sasqeso 
jirkvlebidan mamakacis da qalis sasqeso hormonebis gamoyofas da saTesleebisa da sakvercxeebis 
ganviTarebas. 

neirohipofizSi gamoiyofa ori hormoni: antidiurezuli (vazopresini) da oqsitocini. orive 
es hormoni sinTezirdeba hipoTalamusSi da grovdeba neirohipofizSi. maTi gamoyofac «uaryofiTi 
ukukavSiris» principiT xdeba. antidiurezuli hormoni aregulirebs wylis raodenobas 
organizmSi, xolo oqsitocini iwvevs gluvi kunTebis SekumSvas, gansakuTrebiT saSvilosnos 
kunTebis SekumSvas mSobiarobis dros. aseve xels uwyobs rZis gamoyofas sarZeve jirkvlebidan. 

farisebri jirkvali mniSvnelovan rols asrulebs nivTierebaTa cvlis regulaciisa da 
fiziologiuri parametrebis mudmivobis SenarCunebaSi. igi mdebareobs yelis wina mxares did 
xrtilze, romelic xorxis wina kedels qmnis. am xrtils faris forma aqvs da aqedan warmodgeba 
rogorc xrtilis, aseve jirkvlis saxelwodebac. jirkvali Sedgeba mravali buStukisgan - 
folikulisgan, romlebic epiTeluri qsovilisgan aris agebuli. epiTelur qsovilSi warmoiSveba 
iodis Semcveli hormonebi, romlebic sisxlSi gadadis. 

farisebri jirkvlis mTavari hormoni Tiroqsinia. is aCqarebs naxSirwylebis daJangvas da 
cilis sinTezs. organizmis TiTqmis yvela ujredi warmoadgens Tiroqsinis samiznes. am jirkvlis 
hipofunqcia (Semcirebuli gamoyofa) hipoTireoidizms iwvevs. Tu es daavadeba bavSvobis adreuli 
asakidan daiwyo, yalibdeba mZime daavadeba - kretinizmi, rac zrdis SeCerebas da gonebriv 
CamorCenilobas iwvevs. mozrdilebSi am hormonis nakleboba iwvevs daavadebas - miqsedemas. am 
dros sxeulis temperatura dabla ecema, gulis SekumSvaTa riTmi Semcirebulia, nervuli sistema 
arasakmarisad aqtiuria, gamoxatulia Zilianoba, Warbi wona. miqsedemis dros farisebri jirkvali 
diddeba da warmoiqmneba Ciyvi. hipoTireoidizmis dros Ciyvis warmoqmna xSirad organizmSi iodis 
naklebobas ukavSirdeba, ris gamoc Tiroqsini ver sinTezirdeba. sisxlSi Tiroqsinis naklebobas 
farisebri jirkvali zomaSi gadidebiT pasuxobs («uaryofiTi ukukavSiri»), raTa meti Tiroqsini 
gamoimuSavos. Tumca es gza araefeqturia, radgan iodis gareSe Tiroqsini ar muSavdeba. iq, sadac 
niadagi, sasmeli wyali da sakvebi Raribia iodiT, Seferxebulia farisebri jirkvlis hormonis 
warmoqmna, ris gamoc aq mcxovreb adamianebs uviTardebaT endemuri Ciyvi. endemuri Ciyvi xSiria 
maRalmTian regionebSi, sadac niadagi Raribia iodiT. iq mosaxleoba sakvebad iodizirebul 
marils iyenebs. 

farisebri jirkvlis hiperfunqcia (gaZlierebuli gamoyofa) hiperTireoidizms - bazedovis 
daavadebas iwvevs. am daavadebis dros sxeulis temperatura momatebulia, gulis cemis sixSire 
gazrdilia, nervuli sistema zomaze metad aris agznebuli, maRalia arteriuli wneva. 
damaxasiaTebelia agreTve uZiloba, gaZlierebuli oflianoba, wonaSi - kleba. 

hipoTireoidizmis dros aZleven iodis preparatebs (Tu daavadeba iodis naklebobiT aris 
gamowveuli), hiperTireoidizmis dros ki axdenen jirkvlis nawilobriv rezeqcias (amokveTas). 
farisebri jirkvali gamoyofs kidev erT hormons - kalcitonins, romelic farisebraxlo 
jirkvlis hormon paraThormonTan erTad aregulirebs sisxlSi Ca-is dones. es ori hormoni 
inarCunebs Ca-is mudmiv dones sisxlSi. farisebraxlo jirkvali farisebri jirkvlis ukana 
zedapirze moTavsebuli oTxi patara jirkvalia, romelic gamoimuSavebs hormon – paraThormons. 
kalcitonini gamoiyofa maSin, rodesac sisxlSi Ca-is done maRalia. es hormoni Warb Ca-s 
gadaiyvans ZvlebSi, rac gamoiwvevs sisxlSi Ca-is donis Semcirebas, xolo, Tu kalciumis done 
naklebia sisxlSi, maSin gamoiyofa paraThormoni, romelic kalciums gadmoiyvans Zvlebidan 
sisxlSi, gaaZlierebs Ca-is Sewovas nawlavebidan da Tirkmlidan, ris Sedegad Ca-is done sisxlSi 
normas daubrundeba. amrigad, es ori hormoni inarCunebs homeostazs Ca-is mimarT. Ca-is siWarbec 
da naklebobac organizmisTvis damRupvelia. 

endokrinuli jirkvlebis roli homeostazis SenarCunebaSi kargad Cans kuWqveSa jirkvlis 
magaliTzec. es Sereuli jirkvali gamoimuSavebs or hormons, romelic aregulirebs 
naxSirwylebis dones sisxlSi. Tu sisxlSi Saqrebis siWarbea, kuWqveSa jirkvali gamoyofs 
insulins, romelic Saqris dones dabla daswevs («uaryofiTi ukukavSiri»), xolo Tu Saqari 
normalurze dabalia, maSin kuWqveSa jirkvali sisxlSi gamoyofs glukagons, romelic Saqris 
raodenobas maRla aswevs. insulini Saqris dones amcirebs Semdegi procesebis meSveobiT: 
aadvilebs sisxlidan glukozis gadasvlas kunTebsa da RviZlSi, aaqtiurebs glukozis gadasvlas 
glikogenad RviZlsa da kunTebSi, xels uwyobs ujredebSi glukozis wvis process (garda amisa, 
insulini xels uwyobs cilebis da cximebis sinTezs ujredebSi). xSirad kuWqveSa jirkvlis 
ujredebi ver gamoimuSaveben insulins da am dros viTardeba daavadeba diabeti. am dros Warbi 
glukoza veRar gadadis RviZlsa da kunTebSi, ver gadaiqceva iq glikogenad da sisxlSi 
glukozis done maRalia. adamiani xdeba, awuxebs wyurvili, SardSi gamoiyofa Saqari, amitom am 
daavadebas Saqris avadmyofobasac uwodeben. dRes diabetis samkurnalod xelovnurad iReben 
insulins.  

adamians wyvili GTirkmelzeda jirkvali gaaCnia, isini Tirkmelebis zeda nawilzea 
moTavsebuli. Tirkmelzeda jirkvali qerqovani da tvinovani nawilebisgan Sedgeba. qerqovani 
nawili gamoimuSavebs ramdenime hormons, romlebic qimiurad msgavsni arian, magram sxvadasxva 
fiziologiuri aqtiuroba axasiaTebT. es hormonebi mniSvnelovan rols TamaSoben nivTierebaTa 
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cvlaSi. isini aregulireben wylis da marilebis cvlas organizmSi, riTac xels uwyoben 
homeostazis SenarCunebas. zogi hormoni iwvevs cilebis gardaqmnas naxSirwylebad. 

Tirkmelzeda jirkvlis tvinovani Sris hormoni adrenalini gamoiyofa nerviulobis, SiSis, 
mrisxanebis dros. es hormoni gamoiyofa garemos uecari cvlilebebis dros da pasuxs agebs 
reaqciebze - «brZola Tu gaqceva». adrenalins SiSisa da mrisxanebis hormonsac uwodeben. 
adrenalinis funqcia organizmis Tavdacvis unarianobis gazrdaa. es hormoni mTels organizmSi 
vrceldeba da sasicocxlo Zalebis mobilizacias iwvevs. adrenalinis zegavleniT viwrovdeba 
kanisa da muclis RruSi mdebare organoebis arteriolebi da sisxli am organoebidan gulisken  
miemarTeba. adrenalini aZlierebs da axSirebs gulis SekumSvas, ris gamoc sisxli didi 
raodenobiT miemarTeba kunTebisken. es sisxli glukoziT da jangbadiTaa gamdidrebuli, radgan 
adrenalini, erTi mxriv, RviZlSi glikogens gardaqmnis glukozad da, meore mxriv, afarToebs 
sasunTq sistemaSi bronqeolebis sanaTurs. yovelive es aaqtivebs kunTebis moqmedebas - 
adrenalini cximebis daSlas da energiis gamoTavisuflebas uwyobs xels (amasTan is Trgunavs 
nawlavebis da kuWis peristaltikas, rac gaqcevis an Tavdasxmis dros energiis sworad gamoyenebis 
saSualebas iZleva).   

mkerdukana jirkvali moTavsebulia gulmkerdis RruSi mkerdis Zvlis ukan. is 
ukuganviTarebas ganicdis 12 wlis asakSi, misi hormoni monawileobs zrdis procesSi, masSi xdeba 
leikocitebis erT-erTi saxis gardaqmna imunokompetentur ujredebad (T-limfocitebad). am 
jirkvlis funqciis daqveiTebas Tan sdevs gonebrivi CamorCeniloba, imunitetis daqveiTeba, xolo 
funqciis momatebisas - sunTqvis darRveevbi da uecari sikvdili. 

adamianis zrda, sqesis Camoyalibeba da gamravleba regulirdeba sasqeso hormonebiT, 
romelTac gamoyofs saTesleebi (mamakacebSi) da sakvercxeebi (qalebSi). mamakacis sasqeso 
hormonebs androgenebs uwodeben.AmaTi gamoyofa iwvevs mozardebSi gaZlierebul zrdas, kunTebis 
masis matebas, xmis daboxebas (xorxi ganierdeba), sasqeso organoebis ganviTarebas da 
spermatozoidebis warmoSobas. am hormonebis simcire iwvevs mamakacuri garegnobis da qcevis 
mkveTr cvlilebs, aseve unayofobas (uSvilobas). 

mdedrobiTi sasqeso hormonebi - estrogenebi moqmedeben zrdaze, sarZeve jirkvlebis 
Camoyalibebaze, sxeulis proporciebze (menji ganierdeba), kvercxujredebis momwifebaze. 
mdedrobiTi sasqeso hormoni progesteroni saSvilosnos amzadebs Canasaxis misaRebad da 
ganviTarebisTvis. am hormonebis Warbi an naklebi gamoyofa iwvevs mkveTr cvlilebebs qalis 
garegnobaSi, aferxebs sqesobrivi gamravlebis procesebs da xSirad xdeba uSvilobis mizezi.              

                                                                           
          OM 

nervuli sistema 
homeostazis SenarCunebaSi hormonebs mniSvnelovani adgili ukaviaT, magram aranaklebi 

roli nervul sistemas ekuTvnis, romelic ierarqiulad ufro maRal safexurs ikavebs. 
nervuli sistema ganuwyvetliv iRebs uamrav informacias, erTi mxriv, imis Sesaxeb, Tu ra 

xdeba Cvens organizmSi, xolo, meore mxriv, ra cvlilebebia garemoSi. is krebs, aerTianebs, 
aanalizebs miRebul informacias da iZleva brZanebas. amis Sedegad, normaSi dgeba da erTmaneTTan 
Tanxmdeba organoTa sistemebis moqmedeba, yalibdeba rTuli qcevebi, romliTac Cven adekvaturad 
vpasuxobT garemos nebismier cvlilebas. nervuli sistemis aseTi moqmedebiT xdeba Cveni 
organizmis Segueba garemos cvalebad pirobebTan da homeostazis SenarCuneba. magaliTad, 
organizmis mudmivi temperaturis SenarCuneba cvalebad temperaturul pirobebSi homeostazis 
SenarCunebis klasikuri magaliTia. Tu garemoSi Zalian cxela, informacia gadaecema centralur 
nervul sistemas, romelic CarTavs iseT procesebs (oflis dena, kanis sisxlZarRvebis 
gafarToeba), romlis Sedegadac gaZlierdeba siTbos dakargva da Semcirdeba siTbos warmoSoba 
organizmSi. piriqiT, garemoSi dabali temperaturis dros centraluri nervuli sistema CarTavs 
sawinaaRmdego procesebs, ris Sedegad gaZlierdeba siTbos warmoSoba organizmSi (kunTebis xSiri 
SekumSva – kankali, nivTierebaTa cvlis gaZliereba) da DSemcirdeba siTbos dakargva (ofldena da 
a.S.). 

adamianis nervuli sistema, garda homeostazisa, monawileobs mraval rTul fsiqikur 
procesSi: daswavlaSi, damaxsovrebaSi, metyvelebasa da emociebSi. 

adamianis nervul sistemaSi gamoyofen centralur da periferiul nervul sistemas (cns da 
pns). cns-s miekuTvneba Tavisa da zurgis tvini, xolo periferiuls – maTgan gamomavali nervebi (31 
wyvili nervi gamodis zurgis tvinidan, xolo 12 wyvili – Tavis tvinidan) da nervuli kvanZebi. 
nervuli sistema aseul aTasobiT neironisa da gliuri anu Tanamgzavri ujredebisgan Sedgeba. 
gliuri ujredebi asruleben dacviT, sayrden da mkvebav funqciebs, xolo neironi specifikuri 
ujredia gansakuTrebuli TvisebebiT – mas aqvs unari aigznos (da gaavrcelos informacia) an 
Sekavdes. yvela neironSi or ZiriTad nawils gamoyofen: sxeulsa da morCebs – aqsonsa da 
dendritebs.  

dendritebi xesaviT uxvad datotvili morCebia, romlebic aTasamde sxvadasxva neironebidan 
Rebulobs informacias da neironis sxeulisken atarebs. sxeulidan Sekrebuli informacia ki sxva 
neironebs erTaderTi morCiT – aqsoniT gadaaqvs. aqsoni boloSi uxvad itoteba da aTasobiT sxva 
ujreds ukavSirdeba, e.i. erTi neironi uamrav sxva neirons ukavSirdeba. 



 4
neironebs Soris kavSiri gansakuTrebul struqturul-funqciuri warmonaqmniT - 

sinafsebiT yalibdeba. yovel sinafsSi arCeven aqsonis presinafsur daboloebas - sinafsur 

naprals (romlis sigane 100 Å-ia) da postsinafsuri neironis ubans. presinafsur daboloebaSi 
gvaqvs gansakuTrebuli buStukebi – vezikulebi, romlebic Seicaven nervuli ujredis sxeulSi 
sinTezirebul biologiurad aqtiur nivTierebebs – neiromediatorebs (mediatori Suamavals 
niSnavs). vezikulebi grovdebian sinafsur daboloebaSi. neironebis agznebisas vezikulebidan 
gamoTavisuflebuli mediatori napralis gavliT postsinafsur membranaSi CaSenebul cila-
receptors ukavSirdeba, rasac am ukanaskneli ujredis pasuxi – agzneba an Sekaveba mohyveba. 
neironis sapasuxo reaqcia (agzneba Tu Sekaveba) damokidebulia rogorc gamoyofili 
neiromediatoris bunebaze, ise cila-receptorze. mediatoris saSualebiT informacia ara mxolod 
erTi neironidan meoreze gadadis, aramed sxva ujredebamdec miitaneba, rasac Sedegad am 
organoebis gaaqtiureba an Sekaveba mosdevs. magaliTad, kunTis SekumSva an moduneba, jirkvlidan 
sekretis gamoyofa an Sewyveta. 

nervul sistemaSi mdebareobisa da funqciis mixedviT, zogadad, neironTa sam ZiriTad 
tips – mgrZnobiare, mamoZravebel da CarTul neironebs ganasxvaveben. mgrZnobiare neirons 
informacia Sinagani da grZnobaTa organoebidan centralur nervul sistemaSi miaqvs, 
mamoZravebels – centraluri nervuli sistemidan – efeqtorul organomde, xolo CarTuli 
neironi mgrZnobiare neirons mamoZravebelTan akavSirebs. 

nervuli sistemis moqmedeba refleqsuri xasiaTisaa. refleqsi aris organizmis sapasuxo 
moqmedeba garegan Tu Sinagan gamRizianebelze, romelsac axorcielebs da akontrolebs 
centraluri nervuli sistema, xolo gzas, romelsac nervuli impulsi gaivlis refleqsis 
ganxorcielebis dros, refleqsuri rkali ewodeba. refleqsuri rkali Cveulebriv receptoriT 
iwyeba. TiToeuli receptori aRiqvams gansazRvrul gamRizianebels. magaliTad, sinaTles aRiqvams 
mxedvelobis receptori, smenas – smenis receptori da a.S. am gamRizianeblebs receptorebi 
gardaqmnis nervul impulsad – nervuli sistemis signalebad. nervuli impulsi eleqtruli 
bunebisaa da neironis fargalSi biodenis saxiT vrceldeba. neironis aqsonebis daboloebebSi 
miRwevis Semdeg biodeni iwvevs aqsonis daboloebidan (presinafsuri daboloebidan) mediatoris 
gamoyofas da ukve mediatori gadascems informacias Semdgom  neirons, Sedis ra kontaqtSi am 
ukanasknelis membranaze moTavsebul cila-receptorTan. receptoridan nervuli impulsi 
mgrZnobiare neironiT gadaecema CarTul neirons, CarTuli neironidan – mamoZravebel neirons, 
mamoZravebeli neironidan ki impulsi midis mopasuxe organosTan – kunTTan, jirkvalTan da a.S. 
adamianis refleqsebi mravalgvaria. zogi Zalian martivia, magaliTad, muxlis refleqsi 
(romelSic CarTuli neironi ar monawileobs). zogi ufro rTuli da mravali CarTuli neironi 
monawileobs mis ganxorcielebaSi. 

 
zurgis tvini 

zurgis tvini centralur nervul sistemas miekuTvneba. is xerxemlis arxSia moTavsebuli. 
zurgis tvinis Sua nawili Seicavs rux nivTierebas, romelic neironebis sxeulebisa da mokle 
morCebisgan Sedgeba, xolo garSemo aris TeTri nivTiereba, romelic neironebis grZeli, TeTri 
cximovani mielinis garsiT dafaruli morCebisgan Sedgeba. zurgis tvins gamtari da refleqsuri 
funqcia aqvs. zurgis tvinis refleqsuri funqcia moZraobas uzrunvelyofs. zurgis tvinSi 
gaivlis refleqsuri rkalebi, romlebTanac dakavSirebulia ConCxis kunTebis SekumSva (garda 
Tavis kunTebisa). umartivesi mamoZravebeli refleqsis magaliTia muxlis refleqsi (muxls qvemoT 
myess ucbad rom davartyaT, fexi swrafad maRla aiwevs). zurgis tvini Tavis tvinTan erTad 
awesrigebs Sinagani organoebis muSaobas (gulis, kuWis, Sardis buStis, sasqeso organoebis). 

zurgis tvini erTgvar segmentebadaa dayofili. kanis garkveul ubansa da kunTs garkveuli 
segmenti emsaxureba. muxlis refleqss welis segmentSi moTavsebuli neironebi emsaxureba, cxel 
saganze xelis dadebisas idayvis saxsris moxras ki - kisris segmentSi arsebuli neironebi.  

zurgis tvinis TeTri nivTiereba axorcielebs gamtar funqcias da amiT uzrunvelyofs 
nervuli sistemis yvela nawilis kavSirsa da SeTanxmebul muSaobas. zurgis tvinSi 
receptorebidan Semosuli informacia aRmavali gamtari gzebiT Tavis tvins gadaecema, amis 
sapasuxod Tavis tvini zurgis tvinSi agzavnis sapasuxo brZanebas, romelic Semdeg organoebs 
gadaecema. zurgis tvinis muSaobas Tavis tvini akontrolebs da awesrigebs. zurgis tvinis Tavis 
tvinTan kavSiris gawyvetis Semdeg zurgis tvini normaluri funqciobis unars kargavs. 

zurgis tvinidan 31 wyvili nervi gamodis, romelic ConCxis kunTebSi bolovdeba da maT 
moqmedebas akontrolebs. periferiuli sistemis am nawils somatur nervul sistemas uwodeben. 
somatur nervul sistemas Tavis tvinidan gamomavali zogierTi nervic miekuTvneba, romelic 
Tavisa da kisris kunTebSi bolovdeba. somaturi nervuli sistema Cvens nebas emorCileba. Tavisa 
da zurgis tvinidan gamomavali nervebis nawili Sinagan organoebSi bolovdeba. maT autonomiur 
nervul sistemas uwodeben. autonomiur nervul sistemaSi nervebis or tips gamoyofen – 
simpaTikurs da parasimpaTikurs. ama Tu im Sinagan organos orive tipis nervi ukavSirdeba. maT 
urTierTsawinaaRmdego gavlena aqvT organos muSaobaze. magaliTad, parasimpaTikuri nervebi 
aZliereben saWmlis momnelebeli organoebis muSaobas, simpaTikuri ki – Trgunavs. gulis muSaobas 
simpaTikuri nervebi aZlierebs, parasimpaTikuri ki – Trgunavs. autonomiuri nervuli sistemis 
moqmedeba Cvens nebas ar emorCileba.      
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Tavis tvini 
Tavis tvini qalas RruSia. misi ganyofilebebia: mogrZo tvini, xidi, naTxemi, Sua tvini, 

Suamdebare tvini da didi naxevarsferoebi. Tavis tvinSic, zurgis tvinis msgavsad, moTavsebulia 
TeTri da ruxi nivTierebebi. TeTri nivTiereba gamtar gzebs qmnis. isini Tavis tvinis nawilebs 
erTmaneTTan da aseve Tavis tvins zurgis tvinTan akavSireben. gamtari gzebis wyalobiT mTeli 
centraluri nervuli sistema funqciobs, rogorc erTi mTliani. ruxi nivTiereba calkeul 
neironTa grovebis - birTvebis saxiT TeTri nivTierebis SigniT ganlagdeba. garda amisa, ruxi 
nivTiereba tvinis naxevarsferoebsa da naTxems gars ekvris da qmnis qerqs. 

Tavis tvinSi gamoyofen ukana tvins, romelic mogrZo tvins, xidsa da naTxems aerTianebs; 
Sua tvins da wina tvins, romelic Suamdebare tvinisa da didi naxevarsferoebisgan Sedgeba 
(mogrZo tvins, xids da Sua tvins tvinis Rerosac uwodeben). 

mogrZo tvini da xidi (zurgis tvinis gagrZeleba) refleqsur da gamtar funqciebs 
asrulebs. mogrZo tvinis da xidis birTvebi saWmlis monelebas, sunTqvas, gulis moqmedebasa da 
sxva procesebs aregulireben, amitom mogrZo tvinisa da xidis dazianeba sicocxlisTvis 
saxifaToa. tvinis am ganyofilebebTanaa dakavSirebuli ReWvis, ylapvis, wovis regulirebis, 
agreTve damcvelobiTi refleqsebi: gulisreva, cxviris cemineba, xvela, cremlis dena. 

mogrZo tvinis zemoTY mdebareobs naTxemi. misi zedapiri warmoqmnilia ruxi nivTierebiT - 
qerqiT, romlis SigniT TeTr nivTierebaSi moTavsebulia birTvebi. naTxemi centraluri nervuli 
sistemis mraval ganyofilebas ukavSirdeba. naTxemi moZraobaTa koordinaciaSi monawileobs. 
naTxemis dazianebisas adamianebi kargaven zusti, SeTanxmebuli moZraobebis unars, ver inarCuneben 
sxeulis wonasworobas. 

Sua tvinSi gadis mxedvelobiTi da bgeriTi gaRizianebis saorientacio refleqsebis 
refleqsuri rkalebi. saorientacio refleqsebi gamRizianeblisken sxeulisa da Tavis SebrunebiT 
vlindeba. Sua tvinis birTvebi mudmivad agzavnian impulsebs ConCxis kunTebisken da amiT maT 
tonuss inarCuneben. Sua tvinis struqtura – badebrivi formacia gamaaqtiveblad moqmedebs didi 
tvinis qerqze da amiT iwvevs RviZils. 

Suamdebare tvinTan aris dakavSirebuli rTuli mamoZravebeli refleqsebi, rogoricaa 
curva, sirbili, siaruli. yvela receptoridan impulsebi didi naxevarsferoebis qerqs gadaecema 
Suamdebare tvinis birTvebis meSveobiT. swored amitom, Suamdebare tvins naxevarsferoebis 
WiSkars uwodeben. misi birTvebi sxvadasxva Sinagani organoebis muSaobas uTanxmebs erTmaneTs. 
Suamdebare tvini aregulirebs nivTierebaTa cvlas, sakvebis da wylis moxmarebas, sxeulis 
mudmivi temperaturis SenarCunebas. Suamdebare tvini endokrinuli sistemis regulaciis centria. 
Suamdebare tvinis erT-erTi struqtura – hipoTalamusi hipofizs akontrolebs da amitom nervuli 
da endokrinuli sistemebis erTgvari damakavSirebelia. swored hipoTalamusSi xdeba nervuli 
sistemebis “gadaTargmna” hormonebis – qimiuri nivTierebebis enaze, anu nervuli signalebis 
gardaqmna hormonul signalebad. 

amis sailustraciod ganvixiloTY aseTi magaliTi. hipoTalamusSi arsebobs 
specializebuli nervuli ujredebi, romlebic siTxiT savse vakuols Seicaven. rodesac 
kapilarebiT am ujredebs mariliT mdidari sisxli miewodeba, osmosis gziT vakuolidan wyali 
sisxlSi gadadis da neironis moculoba mcirdeba. is SeiWmuxneba, rasac misi agzneba mohyveba. 
amis sapasuxod neironi hormons – vazopresins gamoimuSavebs (antidiurezuli hormoni), romelsac 
hipofizs gaugzavnis. hipofizi mas sisxlSi gadauSvebs da am gziT es hormoni TirkmelebSi 
gaaZlierebs wylis Sewovas da Seamcirebs gamoyofili Sardis raodenobas. Sedegad sisxlSi 
marilebis koncentracia normas daubrundeba. esec homeostazis SenarCunebis kargi magaliTia. 
swored hipoTalamusSia moTavsebuli wyurvilis, SimSilis, SiSis, agresiis centrebi. 

Tavis tvinidan gamodis 12 wyvili nervi. nervebi tvins TavSi ganlagebul grZnobaTa 
organoebTan, kunTebTan da jirkvlebTan akavSirebs. erTi wyvili – cdomili nervi - tvins Sinagan 
organoebTan: gulTan, filtvebTan, kuWTan, nawlavebTan akavSirebs. 

adamianis tvins kargad ganviTarebuli didi naxevarsferoebi aqvs, romelic faravs Sua da 
Suamdebare tvins. didi naxevarsferoebi garedan dafarulia 5 mm-iani ruxi nivTierebiT – qerqiT. 
qerqis qveS moTavsebulia TeTri nivTiereba, romlis sisqeSi ganlagebulia qerqqveSa birTvebi. 
naxevarsferoebis zedapiri danaoWebulia. Rrma naoWebi Rarebs qmnis, romlebic erTmaneTisgan 
gamoyofs Sublis, Txemis, kefisa da safeTqlis wilebs. qerqSi neironebis sxeulebia moTavsebuli, 
TeTr nivTierebaSi ki – misgan gamomavali morCebi, romelic qerqis ujredebs tvinis sxva 
nawilebTan akavSirebs. Rarebi da xveulebi saSualod 2000-2500 sm2-mde adidebs qerqis zedapiris 
farTobs. am farTobis 2/3-ze meti Camalulia RarebSi. qerqSi 14 miliardamde neironia, yvelaze 
Rrma Rari – centraluri Rari – Sublis wils gamoyofs Txemis wilisgan. gverdiTi Rari 
SemosazRvravs safeTqlis wils. 

funqciurad naxevarsferoebSi gamoyofen motorul (mamoZravebel) da mgrZnobiare zonebs. 
centraluri Raris win motoruli zonaa, romelic kunTebis moqmedebas akontrolebs. centraluri 
Raris ukan, Txemis wilSi kan-kunTovani, mgrZnobiare zonaa, romelic informacias kanis 
receptorebidan Rebulobs. qerqis kefis wilSi moTavsebulia mxedvelobis zona, xolo safeTqlis 
wilSi - smenis zona. qerqSi gamoyofen agreTve gemovnebis da ynosvis zonebs. frangma mecnierma 
pol brokam marcxena hemisferos Sublis wilSi aRmoaCina metyvelebis motoruli centri anu 
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brokas centri, xolo germanelma mecnierma karl vernikem marcxena naxevarsferos safeTqlis 
wilSi aRmoaCina metyvelebis gnostikuri centri. 

qerqi funqciobs, rogorc erTi mTlianoba da adamianis fsiqikuri moqmedebis materialuri 
safuZveli. iseTi specifikuri funqciebi, rogoricaa mexsiereba, metyveleba, azrovneba da qcevis 
regulacia - didi naxevarsferoebis qerqTan aris dakavSirebuli. 

 
mexsiereba 

Tavis tvinis erT-erTi unikaluri unari mexsierebaa. mexsiereba im procesTa kompleqsia, 
romelic mimdinareobs Tavis tvinSi da uzrunvelyofs individualuri gamocdilebis dagrovebas, 
Senaxvas da aRdgenas. mexsiereba daswavlis safuZvelia. mexsierebis gareSe ar arsebobs individi. 
mexsierebadakargul adamians ar axsovs vin aris, sad imyofeba, ver imaxsovrebs wakiTxulis 
Sinaarss da a.S. Tavis tvinis qerqis mimReb ubnebTan arsebuli farglebis dazianebis SemTxvevaSi 
irRveva mexsierebis specialuri saxeebi: smeniTi, mxedvelobiTi, moZraobiTi da sxv. qerqis 
safeTqlis da Sublis wilebis dazianebisas mexsiereba mTlianad irRveva. sayovelTaod 
aRiarebulia mexsierebis ori forma: moklevadiani da grZelvadiani mexsiereba. mexsiereba 
moklevadiania im SemTxvevaSi, roca aRqmuli movlena mcire xniT inaxeba, daaxloebiT ramdenime 
wamis an wuTis ganmavlobaSi. grZelvadiani mexsierebis dros aRqmuli movlenebi xangrZlivad, 
zogjer mTeli sicocxlis ganmavlobaSi inaxeba. Tanamedrove warmodgenis Tanaxmad, Tavis tvinis 
ganyofilebebi, romlebic dakavSirebulia mexsierebis procesTan, erTmaneTTan dakavSirebulia 
neironebis Sekruli wreebiT. nervuli impulsebi, romlebic cirkulacias ganicdian am wreebSi, 
nervul ujredebSi biosinTezis process cvlian da aseve iwvevs rig struqturul cvlilebebs. 
Sedegad warmoiSveba mexsierebis “kvali” – engrama, romlis reproduqcia SesaZlebelia 
survilisamebr. bolo monacemebiT, mexsierebis procesSi gansakuTrebuli roli eniWeba 
neiromediators – glutaminis mJavas. imisda mixedviT, Tu ras imaxsovrebs adamiani, SeiZleba 
gamovyoT mexsierebis 4 forma: 

1. moZraobiTi mexsiereba, rodesac xdeba sportuli da cekvis ileTebis, SromiTi Cvevebis, 
weriTi metyvelebis damaxsovreba. 

2. xatismieri mexsiereba, romelic gvexmareba davimaxsovroT adamianis saxe, bunebis 
suraTi, musikaluri melodiebi, suni, morTulobani. 

3. emociuri mexsiereba inaxavs adamianTa mier gancdil rogorc sasiamovno, aseve usiamovni 
grZnobebs. 

4. sityvieri mexsiereba gamovlindeba wakiTxulis, gagonilis damaxsovrebaSi. 
mexsierebis unari adamians ecvleba bunebrivad daberebis gamo an paTologiis Sedegad.  
hipomnezia – mexsierebis daqveiTebaa, hipermnezia – mexsierebis gamaxvileba, gaZliereba. 
amnezia – mexsierebis ararsebobaa. retrograduli amneziis dros adamians aviwydeba 

movlenebi, romelTac warsulSi hqondaT adgili, SeuZliaT axlis damaxsovreba. anterograduli 
amneziis dros ki, piriqiT, adamians aviwydeba mokle droSi momxdari ambebi (1-2 saaTis win 
miRebuli informacia) anu adamiani ver imaxsovrebs axal informacias, warsulis ki axsovs, aris 
totaluri amnezia, rodesac mexsiereba srulad ikargeba. arsebobs mexsierebis gaukuRmarTebis 
procesebic – paramneziebi. maT miekuTvneba fsevdoreminiscenciebi, kriptomneziebi da 
konfabulaciebi. 

fsevdoreminiscenciebi anu “mexsierebis iluziebi” – realurad momxdari da gadatanili 
movlenebis droSi araswori gaxsenebaa. avadmyofebi mravali wlis winaT momxdar faqtebs 
ganicdian, rogorc axal, mimdinare ambebs da darwmunebulni arian TavianT sisworeSi. 

kriptomneziebis dros xdeba mexsierebaSi arsebuli informaciis damaxinjeba, erTmaneTSi 
ireva Zveli da axali movlenebi, piradi mogonebani da gagonili an wakiTxuli informacia. 
avadmyofi sakuTar Tavs miawers sxvis azrebsa da gamonaTqvamebs. 

konfabulaciebs – “mexsierebis halucinaciebs” uwodeben. mexsierebis darRvevis am tipis 
dros amneziur darRvevebTan erTad Cndeba cru mogonebani, rig SemTxvevebSi mexsierebidan 
waSlili “sivrce” ivseba avadmyofis realur saqmianobasTan an yofiT movlenebTan dakavSirebuli 
cru mogonebebiT. zogjer informaciul sicarieles iWers ararealuri, fantastikuri zRapruli 
movlenebi. 

Zili 
nervuli sistema ganuwyvetliv muSaobs. jer kidev bavSvis muclad yofnis adreuli 

periodidan is iwyebs muSaobas da sikvdilamde ar Cerdeba. aseT Zlier datvirTavs nervuli 
sistema uZlebs imis wyalobiT, rom mas aqvs muSaobis da dasvenebis garkveuli reJimi. nervuli 
sistemis garkveuli ubnebi muSaoben sifxizlis dros da Zilis dros isveneben. garkveuli ubnebi 
ki ZilSi muSaoben da sifxizlis dros isveneben. Tavis tvinSi aris specialuri ubnebi, romelTa 
dazianeba iwvevs Zils, xolo maTi gaRizianeba - ki RviZils (tvinis aseTi ubnebia - Sua tvinis 
badebrivi formacia da hipoTalamusis ukana nawili). aseve napovnia Tavis tvinSi Zilis gamomwvevi 
ubnebic, romelTa dazianeba iwvevs RviZils, xolo gaRizianeba - Zils (aseTi ubnebia - mogrZo 
tvinis badebrivi formacia da hipoTalamusis wina nawili). 

tvinis aqtiuroba gansxvavebulia Zilis, RviZilis, Zlieri agznebis, aseve sxvadasxva 
ganwyobis dros, rogoricaa: SiSi, depresia, Zlieri gaRizianeba da sxv. yvela es mdgomareoba 
Tavis tvinSi mimdinare agznebisa da Sekavebis rTuli urTierTdakavSirebuli procesebis Sedegia. 
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normaluri Tavis tvinidan aRiricxeba eleqtruli rxevebi. arCeven oTxi tipis rxevebs: 

delta - 2-3 rxeva/wamSi; Teta - 4-7 rxeva wamSi; alfa - 8-12 rxeva/wamSi da beta - 13-50 rxeva/wamSi. 
roca adamians RviZavs, Tavis tvinidan aRiricxeba beta rxevebi. roca Tvlems an 

mosvenebul mdgomareobaSia - alfa rxevebi, emociuri datvirTvis dros - Teta rxevebi, Rrma 
Zilis dros ki - delta rxevebi.  

adamiani normalurad dRe-RameSi 8 saaTs atarebs ZilSi. 8 saaTiani Zili iyofa 4 ciklad. 
TiTo cikli 2 saaTiania. 1-1.5 saaTi midis neli Zilis faza; 15-30 wuTi - swrafi Zilis faza, anu 
Tvalebis swrafi moZraobis faza. neli Zilis fazis dros alfa da delta rxevebi aRiricxeba. 
swrafi Zilis dros beta aqtiurobaa. adamiani sizmars xedavs rogorc neli, aseve swrafi Zilis 
dros, magram neli Zilis dros sizmrebi ar amaxsovrdeba. 

adamiani Tavisi cxovrebis 1/3 ZilSi atarebs. iTvleba, rom Zilis dros nervuli sistema 
isvenebs. Tumca, mas Semdeg, rac dadginda, rom Zilis dros xSiria infarqtebi, insultebi da 
epilefsiuri Setevebi es Sexeduleba Seicvala. 

arCeven bunebrivi, xelovnuri da paTologiuri Zilis formebs. bunebriv Zils miekuTvneba 
dRe-Ramuri Zili, sezonuri Zili da ZilquSi. sezonuri Zili da ZilquSi axasiaTebT cxovelebs. 
sezonuri Zili aris zamTris Zili (daTvis) da zafxulis Zili (niangi). ZilquSi esec sezonuri, 
oRond Zalian Rrma Zilia. am dros cxoveli Zlieri gaRizianebiTac ar iRviZebs. 

xelovnur Zils miakuTvneben hipnozur Zils da narkoziT gamowveul Zils. Tumca, mravali 
mecnieri am mdgomareobas aRiqvams ara Zilad, aramed “arasifxizlis” mdgomareobad. 

paTologiuri Zilis formebi - parasomniebi da dissomniebi, romelTac miekuTvneba 
leTargiuli Zili, narkolefsia da sxv. 

komac mogvagonebs Zils, Tumca koma ar aris namdvili Zili. am dros tvinis Zlier 
paTologiasTan gvaqvs saqme. 

Zili ganisazRvreba, rogorc aracnobieri, anu ugono mdgomareoba, saidanac adamiani 
SesaZloa gamovafxizloT mgrZnobelobiTi an sxva gamRizianebliT (igi unda ganvasxvavoT 
Sokisgan, romelic aseve aris aracnobieri mdgomareoba, saidanac adamiani ver gamodis). neli 
Zilis ramdenime stadia arsebobs: Tvlema, zerele Zili, saSualo siRrmis neli Zili da Rrma 
neli Zili. 

mecnierebi Zils yofen or sruliad gansxvavebul fazad, romelsac sxvadasxva Tvisebebi 
aqvs. maT ewodebaT (1) neltalRovani Zilis faza, radgan tvinis talRebis sixSire, sunTqva, gulis 
cema Zalianaa Senelebuli da (2) swrafi Zili anu Tvalebis swrafi moZraobis faza, radgan 
Tvalebi swrafad moZraoben miuxedavad imisa, rom adamians sZinavs, Tavis tvinidan registrirdeba 
swrafi beta rxevebi, sunTqva, gulis cema aCqarebulia.  

Aarsebobs Zilis warmoSobis ramdenime Teoriuli mosazreba: Zilis adreuli Teoriis 
Tanaxmad, sifxizlis ganmavlobaSi momuSave tvinis Reros amavali gamaaqtivebeli sistema 
(badebrivi gamaaqtivebeli sistema) iRleba da Sedegad umoqmedo xdeba. es aris Zilis warmoSobis 
pasiuri Teoria. magram cdebiT damtkicda, rom Zili aqtiuri procesia da gamowveulia ara 
pasiuri gamoTiSviT, aramed tvinis gamaaqtivebeli (gamaRviZebeli) sistemis aqtiuri SekavebiT, 
Tavis tvinSi arsebuli specialuri Semakavebeli ubnebiT. amas adasturebs Semdegi cda: rodesac 
tvinis Rero gadakveTes xidis Sua nawilSi, tvini sul RviZilis suraTs iZleoda da Zili ar 
ganviTarda. aqedan daskvna, rom Zilis gamosawvevad aucilebelia xidis Sua nawilis qvemoT 
mdebare struqturebs. es aris Zilis warmoSobis aqtiuri Teoria. 

Zilis umetesi nawili Ramis ganmavlobaSi neli Zilis saxisaa. es aris Zilis Rrma da 
mSvidi faza. am dros qveiTdeba periferiuli sisxlZarRvebis tonusi da organizmis bevri 
vegetatiuri funqcia. magaliTad, sisxlis wneva ecema 10-30%-iT, aseve mcirdeba sunTqvis tempi da 
ZiriTadi metaboluri procesebi, xolo qerqidan registrirdeba neli rxevebi. 

swrafi Zili ikavebs mozrdilis Zilis 25%-s. misi epizodebi periodulad meordeba yovel 
90 wuTSi da TiToeuli maTgani grZeldeba 5-30 wT. pirveli aseTi faza CaZinebidan 80-100 wuTSi 
iwyeba. rodesac adamians Rrmad sZinavs, swrafi Zilis yoveli fazis xangrZlivoba mcirdeba da 
SeiZleba saerTod gamoiricxos kidec. meore mxriv, rac ufro metxans sZinavs adamians da rac 
ufro metxans isvenebs tvini, swrafi Zilis xangrZlivoba matulobs. 

arsebobs swrafi Zilis ramdenime mniSvnelovani maxasiaTebeli: 
igi yovelTvis dakavSirebulia aqtiur sizmrebTan. 
momatebulia sensoruli gamRizianeblis zRurbli, magram adamiani mainc swrafi Zilis 

fazaSi iRviZebs da ara neli Zilis dros. 
qveiTdeba mTliani sxeulis kunTuri tonusi, rac zurgis tvinTan dakavSirebuli tvinis 

Reros ubnebis Zlier Sekavebaze miuTiTebs. 
gulis cema da sunTqvis sixSire araregularulia, rac sizmris mdgomareobis 

maxasiaTebelia. 
miuxedavad periferiuli kunTebis Zlieri Sekavebisa, mainc xdeba calkeuli kunTuri 

moZraobebi, gansakuTrebiT Tvalebis swrafi moZraoba. tvini Zalianaa gaaqtiurebuli da misi 
metaboluri procesebi 20%-mde izrdeba. swrafi Zilis dros eeg iseTivea, rogorc sifxizlis 
dros. mas xSirad uwodeben paradoqsul Zils, radgan marTlac paradoqsia, rom adamians sZinavs 
tvinis mometebuli aqtiurobis miuxedavad. 



 8
amrigad, swrafi Zili aris faza, rodesac tvini Zalianaa gaaqtiurebuli, magram es 

aqtiuroba ar aris garkveuli mimarTulebis da adamianebs ar SeuZliaT Seicnon garemomcveli 
samyaro da iyvnen cnobier mdgomareobaSi. 

swraf Zils ukavSireben neiromediators - acetilqolins. misi Seyvana zrdis swrafi 
Zilis fazebis ricxvs. cnobilia, rom Sua tvinis badebrivi formaciis acetilqolinis gamomyofi 
neironebi tvinis bevr ubans aaqtiveben. amrigad, qolinerguli neironebi swrafi Zilis dros 
tvinis ubnebis zedmet gaaqtivebas iwveven. es aqtiuroba ar aris garkveuli mimarTulebis da ar 
SeuZlia gamoiwvios normaluri, Segnebuli cnobiereba, rac sifxizlisTvis aris damaxasiaTebeli. 
Tu ratom xdeba Zilis dros neli da swrafi Zilis fazebis monacvleoba, jer garkveuli ar aris, 
Tumca arsebobs mravali saintereso hipoTeza. 

tvinis zogierTi ubnis gaRizianeba bunebrivi Zilis msgavs Zils iwvevs: bunebrivi Zili 
yvelaze efeqturad gamoiwveva rafes birTvebidan, romlebic ganlagebulia xidis qveda nawilSi 
da mogrZo tvinSi. es aris birTvebis Txeli Zewkvi tvinis Sua xazze. am birTvebidan nervuli 
boWkoebi farTod vrceldeba badebriv formaciaSi da zeviT TalamusSi, hipoTalamusSi da axal 
qerqSi, aseve limburi sistemis udides nawilSi. garda amisa, isini eSvebian zurgis tvinSi da 
bolovdebian ukana rqebis im ubnebSi, sadac xdeba tkivilis receptorebidan Semomavali 
signalebis Sekaveba. cnobilia, rom rafes birTvebis neironebis bevri daboloeba gamoyofs 
serotonins. damtkicebulia, rom, rodesac cxovelebSi Seiyvanes specifikuri nivTiereba, romelic 
serotoninis gamoyofas ablokirebs. isini ramdenime dRis ganmavlobaSi ver iZinebdnen. amitom 
miiCneven, rom serotonini aris mTavari transmiteri nivTiereba, romelic monawileobs Zilis 
aRmocenebaSi.  

Zilis gamomwvevi meore ubani aris traqtus solitarius-is birTvebis zogierTi fargali, romelic 
mogrZo tvinisa da xidis mgrZnobelobiTi ubania da impulsebs iRebs cdomili da ena xaxis 
nervebiT. unda aRiniSnos, rom traqtus solitarius-is gaRizianeba maSin gamoiwvevs Zils, Tu rafes 
birTvebi normalurad funqcioben. magram Tu birTvebs davazianebT traqtus solitarius-is gaRizianebiT, 
Zili ar miiReba. e.i. es birTvebi serotoninerguli rafes birTvebis saSualebiT iwveven Zils. 

bolo drois monacemebiT dadginda, rom serotoninis koncentracia sisxlSi Zilis dros 
klebulobs, rac aiZulebs mecnierebs eZebon sxva nivTierebebi, garda serotoninisa romelic aseve 
iwvevs Zils. cdebma aCvena, rom, Tu cxovels ar davaZinebT ramdenime dRe, maSin mis 
cerebrospinalur siTxeSi, sisxlsa da SardSi grovdeba nivTiereba, romlis Seyvana tvinis 
parkuWebSi iwvevs Zils. erT-erTi nivTiereba aris dabalmolekuluri naerTi - muramil peptidi, 
romelic grovdeba SardSi da cerebrospinalur siTxeSi xangrZlivad mRviZar cxovelebSi. Tu am 
nivTierebis mikrogramebs SeviyvanT mesame parkuWSi, igi gamoiwvevs ramdenime saaTian bunebriv 
Zils. sxva nivTiereba, romelsac msgavsi Sedegi aqvs, aris nonapeptidi, romelic gamoyofilia 
mZinare cxovelebis sisxlidan. Zilis gamomwvevi mesame nivTiereba izolirebulia im cxovelebis 
tvinis Reros nervuli qsovilisgan, romlebic ramdenime dRe fxizlobdnen. aqedan SesaZloa 
davuSvaT, rom sifxizle iwvevs Zilis gamomwvevi faqtoris an faqtorebis progresul dagrovebas 
tvinis ReroSi an cerebrospinalur siTxeSi, rasac sabolood Zilamde mivyevarT. 

Zil-RviZilis ciklis riTmulobis gamomwvev mizezebad dReisTvis miCneulia cirkaduli 
riTmi da homeostazi. 

pirvelis mixedviT Zil-RviZilis cikli emorCileba dRe-Ramis monacvleobis cirkadul 
riTms, xolo, meoris mixedviT, mravalsaaTiani RviZilis Semdeg grovdeba nivTiereba, romelic 
iwvevs Zilis gamomwvevi, gamaaqtivebeli sistemis Semakavebeli struqturebis agznebas, rasac 
moyveba sifxizlis Secvla ZiliT. ramdenime saaTiani Zilis Semdeg es nivTierebebi iSleba da 
gamaaqtivebeli sistema gamoTavisufldeba Zilze pasuxismgebeli birTvebis Semakavebeli 
gavlenidan da Zili icvleba sifxizliT, anu Zil-RviZilis ciklis monacvleoba xorcieldeba 
uaryofiTi ukukavSiris principiT da mimarTulia homeostazis SenarCunebisken. swored es 
monacvleoba unarCunebs tvins normaluri aqtiurobis dones da icavs gadaRlisgan.  

 
Zilis darRvevebi 

Zili da sifxizle aris adamianis sicocxlis ZiriTadi funqciuri mdgomareobebi. isini 
sawinaaRmdego, magram erTmaneTTan mWidrod dakavSirebuli funqciuri procesebia da unda 
ganvixiloT, rogorc erTi mTliani cikli - “Zil-RviZili”. yovel saRamos, roca Cven viZinebT, 
Cveni cnobiereba ramdenime saaTis ganmavlobaSi wyvets garemos aRqmas. janmrTeli adamianebi Zils 
Tvlian Cveulebriv movlenad da iSviaTad uRrmavdebian mis bunebasa Tu mniSvnelobas. magram, 
rodesac Zili irRveva, es gviqmnis bevr usiamovnebas. ukanasknel periodSi informaciulma 
gadatvirTvam da ekologiurma zegavlenam mniSvnelovnad gazarda im  adamianTa ricxvi, romelTac 
aReniSnebaT Zilis sxvadasxva darRvevebi. 

Zilis darRvevebs ZiriTadad or kategoriad yofen: 1) dissomniebad (laT. dis - uaryofa, 
somnus - Zili). sakuTriv Zilis neirofiziologiuri meqanizmebis moSliT ganpirobebuli 
darRvevebi, romlebic, Tavis mxriv, iyofa Zilis darRvevad - insomniad da sifxizlis darRvevad - 
hipersomniad; 2) parasomniad (laT. para - Tan, axlos, somnus - Zili) Zilis dros gamovlenili 
qceviTi paTologiebi, romelTa Soris ganasxvaveben ZilSi sairuls (somnambulizms), ZilSi 
saubars, Ramis SiSebs, koSmarul sizmrebs da sxv. 
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insomnia (laT. in -Si. somnus - Zili) 
insomnia yvelaze farTod gavrcelebuli Zilis darRvevaa. igi warmoadgens ara daavadebas, 

aramed simptoms. insomniisTvis damaxasiaTebelia rogorc arasakmarisad xangrZlivi Zili, aseve 
misi xarisxobrivi rRveva (zerele Zili, CaZinebis gaZneleba rogorc saRamos, ise RamiT gaRviZebis 
Semdeg da sxv.) Tanamedrove klasifikaciiT arsebobs insomniis Semdegi saxeebi: 

1. CaZinebis dagvianeba - am darRvevisas adamiani iZinebs sasurvel droze ori-sami saaTis 
dagvianebiT, rac iwvevs diliT sasurvel droze gaRviZebis gaZnelebas.  

2. idiopaTiuri insomnia - am darRvevas iwvevs Zil-RviZilis ciklis nervuli kontrolis 
moSla, ris gamoc adamiani ver inarCunebs adekvatur Zils. es insomnia ZiriTadad adreul 
bavSvobaSi iwyeba da umetesad mTeli cxovrebis manZilze grZeldeba. 

3. bavSvTa insomnia - ZiriTadad gamowveulia araadekvatur dros daZinebis daZalebiT, rac 
iwvevs bavSvis protests da bavSvi ar iZinebs sasurvel drosac ki. meore saxis bavSvTa 
insomnias iwvevs im garkveuli sagnis Tu viTarebis arqona, romelTanac asocirdeboda 
CaZineba. magaliTad, saTamaSo, musika, televizoris yureba da sxv. 

4. alergiuli insomnia gamowveulia alergiuli pasuxiT raime kvebiT alergenze.  
5. garemo pirobebTan dakavSirebuli insomnia, rasac iwvevs raime Semawuxebeli garemo 

faqtori. 
6. xanmokle insomnia - dakavSirebulia mZafr stresTan, konfliqtTan an garemos SecvlasTan, 

rac iwvevs emociur daZabulobas. 
7. perioduli insomnia. 
8. simaRleebTan dakavSirebuli insomnia - Cndeba maRal adgilebze asvlisas da Tan sdevs 

Tavis tkivilebi, umadoba da zedmeti daRliloba. 
9. hipnozur medikamentebze an stimulantebze damokidebuli Zilis darRveva - xasiaTdeba 

uZilobiT an zedmeti ZilianobiT, rasac iwvevs saZile wamlebze an stimulantebze 
erTgvari damokidebuleba 

10. alkoholze damokidebuli insomnia. 
11. intoqsikaciiT gamowveuli insomnia - rasac iwvevs sxvadasxva mZime metalebiT da organuli 

toqsinebiT mowamvla. 
 

uZilobam SeiZleba gamoiwvios xasiaTis gafuWeba, motivaciis moSla, yuradRebis gafantva, 
problemebi koncentrirebasTan da Zlieri daRliloba. 

insomniis zogierT SemTxvevaSi fsiqologiuri daxmarebisa da fizikuri varjiSebis 
programebi adamians exmareba stresis moxsnaSi, aZlevs normaluri Zilis saSualebas. hormoni 
melatonini, romelic Ramis saaTebSi gamoiyofa sisxlSi, 24-saaTiani Zilis ciklis regulirebas 
axdens. zogierTi Sexedulebis mixedviT, asakovan pacientebSi, romlebic am hormonis naklebobas 
ganicdian, insomniis samkurnalod sasurvelia melatoninis Seyvana.    

   A        
hipersomnia (hyper - zedmeti, somnus - Zili) 

hipersomnia anu Zilianoba warmoadgens nervuli da fsiqikuri daavadebebis xSir simptoms. 
asxvaveben hipersomniis or tips: paroqsizmuls da permanentuls. paroqsizmul hipersomniaSi Sedis 
iseTi rTuli daavadebebi, rogoricaa narkolefsia da leTargiuli Zili. 

narkolefsia berZnuli sityvaa da niSnavs narke - gaSeSeba, lepsis - Seteva.  
narkolefsia aris Zilis nevrologiuri darRveva, romelic Zilis da sifxizlis 

kontrolze moqmedebs. epidemiologiuri naSromebis mixedviT, evropis qveynebSi, iaponiasa da 
amerikis SeerTebul StatebSi narkolefsiis sixSire yovel 2000 kacze - erTia. 

narkolefsia ZiriTadad axalgazrdobis asakSi iwyeba. daavadebis gamomwvevi mizezi 
ucnobia. igi Zalian maluli da Znelad dasadgeni daavadebaa. daavadebis mizezi xSirad ramdenime 
wlis Semdeg dgindeba. narkolefsia xSirad genetikuri paTologiis Sedegia. 

narkolefsiis dros Zilis fazebis xangrZlivoba da Tanmimdevroba darRveulia, swrafi 
Zili dgeba araSesaferis dros. magaliTad, RviZilis nebismier dros an neli Zilis dros. 

oTxi klasikuri simptomi am gansakuTrebuli dRis Zilis aris: katafleqsia (kunTebis 
modunebis an paralizebis mokle epizodebi, romelic iwyeba Zlieri emociiT - siciliT, 
gabrazebiT, gancvifrebiT). 

Zilis dambla da hipnozuri halucinaciebi (sizmris msgavsi xatebi Zilis dawyebisTanave) 
darRveuli Ramis Zili, loginSi wriali, swrafi moZraoba, Ramis koSmarebi, xSiri gamoRviZeba. 
pacientebs AawuxebT mudmivi Zilis survili. es Seteva grZeldeba 30 wamidan 30 wuTamde. es 
Setevebi, Ramis Zilis xangrZlivobis da xarisxis miuxedavad, vlindeba. Zilis Setevebi SeiZleba 
ganviTardes samsaxurSi, Wamis, laparakis dros, manqanis tarebisas da sxva SemTxvevebSi. 

1999 wels stenfordis mecnierTa ZaRlebze momuSave jgufma aRmoaCina narkolefsiis 
gamomwvevi geni. aseTi geni aRmoaCines adamianebSi da mecnierebi cdiloben gamoikvlion 
narkolefsiis gamomwvevi arasrulyofili geni da moaxdinon misi gankurneba. 

narkolefsiis ganmkurnavi saSualeba jerjerobiT ar arsebobs, Tumca simptomebis 
gakontroleba SeiZleba qceviTi da samedicino TerapiiT. magaliTad, stimulatorebiT, romlebic 
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uzrunvelyofen sifxizles dRis ganmavlobaSi. magram sabolood igi ver inkurneba. 
narkolefsia mTeli sicocxlis manZilze grZeldeba.  

narkolefsia, Tu mas droze ar vumkurnaleT, iwvevs socialur ganviTarebasTan 
dakavSirebul sirTuleebs. aseTi adamiani ver iqneba mZRoli, piloti, qirurgi. 

 
leTargiuli Zili 

leTargiuli Zili miekuTvneba paroqsizmul hipersomniebs. leTargia berZnuli sityva 
«leter» niSnavs daviwyebas, xolo «argia» - umoZraobas. leTargiul Zils eqimebi uwodeben «encephalic 
lethargica», rac niSnavs «tvinis anTebas». leTargiul Zils moixsenieben «moCvenebiTi sikvdilis» an 
«isteriuli» Zilis saxeliTac. leTargiuli ZiliT daavadebul adamianebs sasicocxlo procesebi 
uqveiTdebaT. arsebobs leTargiuli Zilis msubuqi da mZime forma. msubuqi formis dros adamians 
Rrmad Zinavs, kunTebis tonusi daqveiTebulia, refleqsebi Sesustebulia, sunTqva mSvidi. Rrma 
leTargiuli Zilis dros refleqsebi gamqralia, kani fermkrTali, sxeulis temperatura dabali 
(sxeuli civia), sunTqva ar SeiniSneba. adamiani ar reagirebs Zlier gamRizianebelze. es 
mdgomareoba grZeldeba ramdenime saaTi, ramdenime Tve an weli. 

leTargiuli Zili pirvelad aRwera samxedro eqimma nevrologma konstantin fon ekonomom 
1917 w. 

leTargiulma Zilma epidemiis xasiaTi miiRo pirveli msoflio omis Semdeg. am dros 
evropaSi mZvinvarebda saSineli gripi «ispanka», romelic pirvelad espaneTSi dafiqsirda da 
aqedan aris misi saxelwodeba. «ispanka» iwyeboda maRali sicxiT, xSirad mTavrdeboda 
leTargiuli ZiliT da sikvdiliT. am gripma mravali milioni adamianis sicocxle Seiwira, 
leTargiuli Zili SeiZleba gamoiwvios ara mxolod virusulma, aramed baqteriulma infeqciam. 
leTargiuli Zili SeiZleba warmoiSvas Zlieri stresis an Tavis tvinis meqanikuri dazianebis 
SemTxvevaSic. 

xSirad leTargiuli Zili sikvdilis mizezi xdeboda ori garemoebis gamo: 1) adamiani 
uWmelobiT sustdeboda, imuniteti uqveiTdeboda da iRupeboda; 2) Rrma leTargiis dros pacienti 
mkvdari egonaT da cocxlad marxavdnen. 

dRes leTargiiT Sepyrobil adamians xelovnurad kvebaven, utareben saWiro 
medikamentozur mkurnalobas da umetes SemTxvevaSi unarCuneben sicocxles. micvalebulis 
damarxva ki SesaZlebelia mxolod mas Semdeg, rac eqimi daadasturebs sikvdils da gascems 
Sesabamis cnobas.  

permanentuli hipersomniebi ZiriTadad dakavSirebulia nervuli sistemis organul da 
funqciur daavadebebTan, agreTve endokrinul daavadebebTan. am darRvevebs miekuTvneba pikvikis 
sindromi. 

pikvikis sindromi warmoadgens daavadebas, romelic aerTianebs sunTqvis progresirebad 
ukmarisobas, simsuqnes da Zilianobas. am sindromis ganviTarebaSi centraluri adgili uWiravs 
hipoTalamusis funqciis moSlas, rac vlindeba simsuqniTa da Zilis darRveviT. simsuqne 
viTardeba hipoTalamuri tipiT, cximis dagrovebis saxisa da tanis, ZiriTadad muclis areSi, ris 
gamoc aRiniSneba diafragmis maRla dgoma. amis Sedegad mcirdeba filtvis sasunTqi zedapiri. 
aseTi avadmyofebi iZineben rogorc ki moxvdebian mSvid garemoSi, Wamis an saubris drosac. 
aRiniSneba agreTve Ramis Zilis darRvevac. TiTqmis yovelTvis irRveva sunTqvis ritmi. 

am sindromis saxelwodeba aRebulia C. dikensis cnobili romanidan „pikvikis klubis 
Canawerebi“, sadac mweralma Seqmna mxatvruli saxe am simptomiT daavadebuli adamianebisa. 

 
Pparasomnia 

 
rogorc zemoT aRvniSneT, parasomniebi Zilis dros gamovlenili qceviTi paTologiebia. 
parasomniis erT-erT saxes warmoadgens e.w. „gamofxizlebis darRvevebi“. maT miekuTvneba 

ZilSi siaruli anu somnambulizmi, Ramis SiSebi da sxv. maT adgili aqvT neli Zilis yvelaze 
Rrma stadiaSi da iTvleba, rom adamians erTdroulad RviZavs da Zinavs kidec, e.i. mas SeuZlia 
ganaxorcielos rTuli moqmedebebi, magram, ver acnobierebs da ver imaxsovrebs maT. parasomniis 
es tipi ZiriTadad bavSvebSia gavrcelebuli da iTvleba, rom genetikuria, Tumca zedmetma 
daRlilobam da garkveuli medikamentebis miRebam SeiZleba gamoiwvios am saxis darRveva. 

ZilSi siaruli anu somnambulizmi (laT. somnus - Zili, ambulo - davdiavar) neli Zilis 
dros midis. es darRveva viTardeba nebismier asakSi, magram ufro xSirad 6-12 wlamde asakis 
bavSvebSi. am darRvevis dros pacienti akeTebs kompleqsur moqmedebebs, gadaaadgilebs avejs, 
Sedis abazanaSi, icvams, ixdis, zogi manqanasac ki atarebs am dros. aRniSnulia SemTxvevebi, 
rodesac ZilSi mosiaruleebi Cadian mZime danaSaulebs, magaliTad, mkvlelobebs da, rogorc wesi, 
meore dRes araferi axsovT. es epizodebi ramdenime wamidan ramdenime wuTamde grZeldeba. yvelaze 
meti naxevari saaTi. zrdasrulebSi RamiT siaruli SeiZleba iyos Tavis tvinis organuli 
dazianebis da swrafi Zilis qceviT darRvevis simptomi. mcdaria mosazreba, rom ZilSi mosiarule 
ar unda gaaRviZo. misi gaRviZeba saSiSi ar aris, Tumca gamoRviZebisas yvelasTvis 
damaxasiaTebelia cota xniT dabneva da orientaciis areva. 

ZilSi saubari anu somnologia (laT. somnus - Zili, logos - sityva) warmoadgens ZilSi 
gaucnobierebel saubars an garkveuli bgerebis gamocemas. gamokvlevebis Sedegad dadginda, rom 
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am darRvevas SeiZleba hqondes adgili Zilis nebismier stadiaSi. ZilSi saubari ar aris saSiSi, 
Tu is ar aris dakavSirebuli sxva fsiqikur an somatur daavadebebTan, Zilis sxva darRvevebTan, 
rogoricaa ZilSi siaruli, swrafi Zilis qceviT darRvevebi da sxv. 

Ramis SiSebi da Ramis koSmarebi aseve parasomniebs miekuTvneba. es ori darRveva 
radikalurad gansxvavdeba erTmaneTisgan. Ramis SiSebi mimdinareobs neli Zilis yvelaze Rrma 
stadiaSi. rogorc wesi, maT Tan axlavT  organizmis mSfoTvare vegetatiuri reaqciebi, adamiani 
ifareba ofliT, iwyeba kankali, erTi sityviT, adamiani panikur mdgomareobaSia. es epizodebi 
grZeldeba erTi an ramdenime wuTi. am dros adamianTan dalaparakeba Znelia, radgan igi ver 
acnobierebs realobas. raRac drois Semdeg igi isev iZinebs da meore dRes araferi axsovs. 

Ramis SiSebisgan gansxvavebiT, Ramis koSmarebs anu Semzarav sizmrebs adgili aqvT swrafi 
Zilis dros. maT Tan ar axlavT SesamCnevi fiziologiuri reaqciebi da, rogorc wesi, meore 
diliT adamians naTlad axsovs sizmris Sinaarsi. 

Ramis SiSebi xSiri movlenaa bavSvebSi. Ramis SiSi warmoiSveba ufro xSirad CaZinebidan 
saaTnaxevris Semdeg. daaxloebiT im periodSi, roca neli Zili gadadis swraf ZilSi. mecnierTa 
nawilis azriT, Ramis SiSebi bavSvebSi gamowveulia Tavis tvinis asimetriuli ganviTarebiT 
(araerTgvarovani momwifebis xarisxiT). Ramis SiSebi iwyeba 3 wlis asakSi da mTavrdeba 5-6 
wlisTvis. 

Ramis koSmarebi gvxvdeba rogorc bavSvebSi, ise mozrdil adamianebSi, xSirad Ramis 
koSmari warmoiSveba raime stresis gadatanis Semdeg. mecnierebi aRniSnaven Ramis koSmarebis 
dacviT, adaptaciur mniSvnelobas stresuli situaciis «monelebaSi». adamianebs ukeT gadaaqvT 
stresi, Tu stresis Semdeg maT RamiT naxes koSmaruli sizmari.  

 
sizmari 

sizmrebi aoceben da akvirveben adamianebs uxsovari droidan. rogorc aRvniSneT, 
normaluri, dReRamuri Zili Sedgeba ori fazisgan: neli Zili da swrafi anu paradoqsuli Zilis 
fazebisgan. neli Zilis dros tvinis aqtiuroba, sunTqva, gulis cema, pulsi Senelebulia, xolo 
swrafi Zilis dros tvinis aqtiuroba da yvela sasicocxlo procesi garda kisris kunTebis 
tonusisa, momatebulia. Zilis am fazis dros eleqtroencefalogramaze (eeg) aRiricxeba iseTive 
swrafi rxevebi, rogorc RviZilis dros. Tvalebi daxuWuli quTuToebis qveS moZraoben. iseTi 
suraTia, TiTqos adamians RviZavs. amitom Zilis am fazas uwodes paradoqsuli Zilis faza (radgan 
paradoqsia - ucnauria, rom adamians Zinavs da tvinis suraTi ki iseTia, TiTqos RviZavs). Zilis am 
fazas Tvalebis moZraobis swraf fazasac uwodeben. 

arc Tu ise didi xnis win daamtkices, rom swored Zilis paradoqsul fazasTan aris 
dakavSirebuli emociuri sizmrebi. zrdasrul adamians Zinavs 8 saaTi. aqedan yoveli saaTnaxevris 
Semdeg aris paradoqsuli Zilis anu sizmris faza, romelsac mTeli Zilis drois 1/4 uWiravs. e.i. 
erTi Ramis ganmavlobaSi adamiani 4-jer mainc xedavs sizmars. aRmoCnda, rom adamiani rac ufro 
daRlilia dRis ganmavlobaSi, miT naklebad xedavs sizmrebs. 

arian adamianebi, romlebic amtkiceben, rom saerTod ar xedaven sizmrebs. maTi tvinis 
gamokvlevebma aCvenes, rom isini xedaven sizmrebs. ubralod sizmris naxvidan ramdenime wuTSi Tu 
ar gaiRviZa adamianma, nanaxi sizmari iSleba da aRar axsovs. adamiani sizmars ara mxolod 
paradoqsuli Zilis fazaSi xedavs. aRmoCnda, rom neli Zilis droisac xedavs sizmars, oRond es 
imdenad realisturia, rom mas adamiani sizmrad ver aRiqvams. amdenad, mTliani Zili xedviTi 
fenomenia.  

ra maxasiaTeblebi axasiaTebT sizmrebs? 
1. sizmris dros adamiani xedavs xSirad warsulSi gadaxdenil istoriebs; 
2. xedavs gardacvlil adamianebs; 
3. SeuZlia cxovelebTan saubari; 
4. SeuZlia frena, Zalian advilad darbis, daxtis da a.S. 
5. adamiani sizmarSi iSviaTad asrulebs Tavis yoveldRiur samuSaos; 
6. sizmarSi samwuxarod ufro xSirad cud ambebs vxedavT, vidre sasiamovnos; 
7. yovel sizmarSi TiTqmis yovelTvis ojaxis erTi wevri mainc figurirebs; 
8. rac ar unda uCveulo ambavi naxo sizmarSi, arasodes ar gikvirs; 
9. sizmris damaxasiaTebelia kidev erTi ram – es aris yuradRebis fiqsacia erT 

garkveul movlenaze da adamiani ver axerxebs am faqtidan an movlenidan 
yuradRebis sxva rameze gadayvanas; 

10. sizmris dros xSiria saSineli martoobis gancda, rodesac adamiani veravis ver 
uziarebs Tavis gancdebs da Zalian itanjeba amis gamo; 

11. sizmarSi xSirad Zalian swrafad icvleba garemo da adamiani SeiZleba wamebSi 
sruliad gansxvavebul garemoSi aRmoCndes. aris iseTi sizmrebi, rodesac sizmris 
SinaarsSi CaerTveba im wuTSi garedan miRebuli signalebi. magaliTad, adamians, 
rodesac eZina paradoqsuli Zilis fazaSi, saxeze daawveTes wyali da mas 
daesizmra, rom is oflad iRvreboda. an xSirad adamians ZilSi axrCoben imitom, 
rom Tavi udevs cudad, an baliSi daefara, an Zalian cxela, yovelive amis gamo 
sunTqva uWirs da tvinma sizmarSi moifiqra, ram SeiZleba es gamoiwvios da sizmris 
Sinaarsic Sesabamisi gaxda.  
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12. nicSe fiqrobda, rom sizmari yovelTvis unda asaxavdes saintereso ambebs, Tumca 

ufro xSirad sizmarSi Zalian banaluri ambebi gvesizmreba. 
 

ODratom vnaxulobT sizmars? 
ganvixiloT ramdenime mosazreba sizmris mniSvnelobis Sesaxeb. 

saintereso mosazreba jer kidev platonma mogvawoda. am Teoriis azriT, sizmarSi adamiani xedavs 
iseT movlenebs, romlis Cadenis survilic mas aqvs, magram cxadSi amas ver axerxebs moralis 
gamo, dasjis SiSis gamo, anda imitom, rom es ubralod miuRwevadia. magaliTad, mawanwalas unda 
mefoba da sizmarSi is mefea. es iwvevs kmayofilebas, siamovnebis emocias, rac mas cxovrebas 
uadvilebs da exmareba normaluri fsiqikis SenarCunebaSi. platoni ambobs, «TviT yvelaze 
pativcemul adamiansac TavSi xandaxan mosdis boroti azrebi – viRacis mokvlis, dasjis da sxv. 
am survilebs igi isrulebs ZilSi sizmriT». 

froidic iziarebs am azrs, rom mravali seqsualuri problema, romelsac adamiani ver 
wyvets ama YTu im obieqturi Tu subieqturi mizezebis gamo, aisaxeba sizmarSi simbolikis saxiT. 
da swored sizmarSi xdeba am daukmayofilebeli seqsualuri moTxovnilebis dakmayofileba. 

aristoteles azriT, Cven sizmarSi vxedavT cxadSi momxdari movlenebis naglejebs, 
romlebsac vaerTianebT sxvadasxva uCveulo suraTebsa da movlenebSi. es Teoriac Tavis mxriv 
sworia da aris iseTi sizmrebic, romlebic Cveni cxovrebis ganvlil epizodebs asaxavs uCveulo 
kombinaciiT.  

cnobili germaneli filosofosi emanuil kanti sizmars miawerda samkurnalo Tvisebebs. 
unda aRiniSnos, rom dRes es azri arsebobs erT-erTi hipoTezis saxiT. adamianma, romelmac 
dRisiT Zlieri stresi ganicada da misi gagrZeleba an misgan gamosavali sizmarSi naxa, ufro 
advilad gamodis stresuli mdgomareobidan, vidre is adamiani, romelmac aseTi sizmari ar naxa, 
anu tvini sizmris dros iwmindeba arasasurveli informaciisgan an arasasurveli gancdebisgan. am 
hipoTezis mimdevrebs mohyavT aseTi magaliTebic: roca adamians ar misces swrafi ZiliT daZinebis 
saSualeba (yoveli swrafi Zilis dawyebisas mas aRviZebdnen), mas diliT daewyo halucinaciebi da 
ganviTarda mwvave nevrozuli mdgomareoba. 

iyo Sexeduleba sizmrebis winaswarmetyvelur xasiaTzec. mendeleevma ramdenime elementi 
swored sizmarSi aRmoaCina. rasTan gvaqvs saqme? Tu Tavis tvinis raime ubani mTeli dRis an 
dReebis ganmavlobaSi zedmetad agznebulia: (magaliTad, vinmes mouTmenlad veliT, an raime sagans 
veZebT, an raime movlenaze vfiqrobT), Zilis dros es ubani ar kavdeba, sxvebze agznebuli rCeba 
da sizmarSi «CaerTveba». sifxizlis dros dakarguli sagnis ZebnaSi monawile tvinis ubani an 
qimiur elementebze dafiqrebuli ubani, ganuwyvetliv ganicdis sxva agznebuli ubnebidan Sekavebas 
da kargad ver muSaobs. Zilis dros ki es «sxva» ubnebi kavdebian da problemaze momuSave tvinis 
ubnebi, gaTavisufldebian ra Sekavebisgan, ukeT muSaoben da swor gadawyvetilebas iReben. 

sainteresoa kidev erTi hipoTeza swrafi Zilis Sesaxeb. aRmoCnda, rom adamianis embrioni 
muclad yofnisas xedavs «sizmrebs» anu misi tvinis aqtiurobaSi Cans swrafi Zilis faza da 
Tanac Zilis am fazis aqtiuroba CanasaxSi ufro metia, vidre axalSobilSi an mozardSi. aman 
warmoSva kidev erTi hipoTeza swrafi Zilis Sesaxeb. kerZod, iTvleba, rom Zilis es faza 
aviTarebs da xels uwyobs Canasaxis tvinis ganviTarebas da formirebas. 

aRmoCnda, rom cxovelebic xedaven «sizmrebs». yovel SemTxvevaSi maTac aqvT swrafi 
ZilisTvis damaxasiaTebeli encefalograma, Tvalebis swrafi moZraobiT da a.S., rac gvaZlevs 
uflebas, vTqvaT, rom isinic xedaven sizmrebs. cxadia, maT Sinaarss isini ver mogviyvebian. 
aRsaniSnavia, rom Zilis es faza ufro metia sust cxovelebSi, vidre Zlier mtaceblebSi. ratom 
xedaven susti cxovelebi sizmars ufro didxans, vidre Zlieri mtaceblebi? sust cxovelebs meti 
saSiSroeba eliT garedan, vidre vefxvs da loms. amitom maTi tvini ufro xSirad unda iyos 
sifxizlisTvis damaxasiaTebel aqtiur mdgomareobaSi. 

aris sizmarze religiuri Sexedulebac. sizmari ar aris xilva da zmaneba, romelic 
xSirad estumreboda wminda adamianebs. religia Tvlis, rom sizmari eSmakiseulia da Tu mas ayvebi 
da daujereb, eSmaki dagimonebs.  

romeli Teoriac ar unda gaviziaroT sizmris Sesaxeb, erTi ram cxadia: sizmari (iseve, 
rogorc mTlianad Zili) Tavis tvinis normaluri fsiqikuri moqmedebis gamovlinebaa, romelSic 
aisaxeba gacnobierebuli Tu gaucnobierebeli procesebi, romlebic Tavisi SinaarsiT 
ukavSirdebian gare samyaros movlenebs an Cvens organizmSi mimdinare fiziologiur procesebs da 
gvexmarebian fsiqikuri procesebis normalizaciaSi (homeostazi). 

 
fsiqikuri aSlilobani 

«fsiqika – es aris tvinis rogorc maRalorganizebuli materiis unari asaxos samyaro, 
obieqturi realoba da moaxdinos srulyofili Segueba, adaptacia garemoSi». fsiqikuri 
funqciebia: aRqma, azrovneba, mexsiereba, emociuri gancda da sxv. adamianis fsiqikuri moqmedeba 
erTiani da mTliani fenomenia, amave dros fsiqikaSi SeiZleba gamovyoT calkeuli sferoebi, 
romlebic garkveulad gansxvavebul, diferencirebul funqciebs asruleben, esaa inteleqti, 
emocia, nebeloba da cnobiereba.  

inteleqti warmoadgens adamianis mier miRebuli codnisa da gamocdilebis jams, maTi 
praqtikul saqmianobaSi gamoyenebis da Semdgomi gamdidrebis unars. Tavis mxriv, inteleqti 
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dakavSirebulia aRqmasTan, mexsierebasTan, yuradRebasTan da azrovnebasTan. am komponentebis 
rRvevas mivyevarT inteleqtis, rogorc rTuli fsiqikuri funqciis moSlasTan.  

emocia - obieqtur samyarosTan damokidebulebis erT-erTi gamoxatulebaa da gulisxmobs 
miRebuli informaciis individualur,  subieqturi Sefasebis unars. 

neba anu nebeloba – Segnebuli, mizandasaxuli fsiqikuri aqtiurobis individualuri 
SesaZleblobis unaria. 

cnobiereba – sinamdvilis asaxvis umaRlesi mizanmimarTuli formaa, romlis saSualebiT 
adamiani orientacias axdens Tavis TavSi, garemosa da droSi. cnobierebis erT-erT ZiriTad 
funqcias individis, pirovnebis «me»-s Camoyalibeba, subieqt-obieqtis gansxvaveba, socialur 
garemoSi garkveva da mizandasaxul moqmedebaTa dagegmvaa. 

rogorc vTqviT, fsiqikuri procesebi Tavis tvinis moqmedebis Sedegia. Tavis tvinSi 
mimdinare procesebis rRveva iwvevs fsiqikur aSlilobebs. ganvixiloT zogierTi maTgani. 

 
Sizofrenia 

Sizofrenia erT-erTi yvelaze gavrcelebuli fsiqikuri daavadebaa. misi gavrcelebis 
sixSire mTels mosaxleobaSi saSualod 1%-s Seadgens. yvelaze xSirad daavadeba 15-30 wlis asakSi 
iwyeba, avadoba mamakacebSi da qalebSi erTnairia. 

Sizofrenia ZvelberZnuli sityvaa da «sulis gaxleCas» niSnavs. am terminiT aRiniSneba 
SizofreniiT daavadebulis cxovreba TiTqos or samyaroSi Tanadroulad: daavadebuli aRiqvams 
realur samyaros iseTs, rogoric is aris, amavdroulad igi aRiqvams «virtualur» realobasac, 
romelic mis miervea Seqmnili.  

SizofreniisTvis damaxasiaTebelia asociaciuri azrovnebis moSla, emociuri aSlilobani, 
nebelobis daqveiTeba da autizmi. emociuri aSliloba vlindeba araadekvaturi emociebis 
gamovlinebaSi. azrovnebis aSla iwyeba umniSvnelod, Semdgom is Rrmavdeba da ukiduresi formebis 
dros xdeba sruliad uazro, metyveleba xdeba wyvetili, calkeuli frazebisgan Semdgari, 
romelTac erTmaneTTan kavSiri ara aqvs. nebelobis ararseboba anu abulia gamoixateba 
pasiurobaSi, avadmyofebi Tavs anebeben samsaxurs, swavlas, ver axerxeben raime samuSaos 
Sesrulebas. autizmis dros avadmyofi wyvets kontaqts garSemomyofebTan, iwyeba gaucxoeba, pirad 
gancdebSi CaZirva. 

Sizofrenia qronikuli daavadebaa da arsebobs misi Zalian mZime da SedarebiT msubuqi 
formebi. Sizofrenias umetes SemTxvevebSi (gansakuTrebiT mZime formebis dros) mivyevarT 
Wkuasustobamde, xSiria TviTmkvlelobebic. Sizofreniis zogierTi formiT daavadebuli saSiSia 
sazogadoebisTvis. am mZime fsiqikuri aSlilobis mizezad iTvleba Tavis tvinSi 
neirotransmiteris – dofaminis siWarbe. mkurnalobac emyareba antidofaminuri wamlebis Seyvanas 
organizmSi. 

 
maniakalur-depresiuli fsiqozi anu ciklofrenia 

fsiqikuri aSlilobis es forma sakmaod gavrcelebulia msoflios yvela mxareSi da 
meryeobs 0.5-dan 0.8%-mde. aqedan SemTxvevaTa 30%-ze meti bipolaruli bunebisaa. 60-65%-s 
depresiuli aSlilobani Seadgens. maniakalur SetevaTa sixSire 5%-s ar aRemateba. es daavadeba 
ufro xSirad gvxvdeba qalebSi, vidre mamakacebSi da misi mimdinareoba ufro keTilTvisebiania, 
vidre Sizofreniis. maniakaluri sindromisTvis damaxasiaTebelia guneba-ganwyobis aweva, sakuTari 
SesaZleblobebis gadafaseba, gandidebis, ucxo warmoSobis bodviTi ideebi, wyvetili metyveleba, 
xSirad gaugebari, fragmentuli halucinaciebi, rig SemTxevebSi SesaZloa agresiuli qcevebi. 

depresias axasiaTebs guneba-ganwyobis daqveiTeba, asociaciuri azrovnebis Seneleba, 
motoruli Sekaveba, SfoTva, mousvenroba, TviTdamcirebis, codvianobia ideebi, ris gamoc am 
avadmyofebSi xSiria TviTmkvlelobebi (suicidebi). 

maniakalur-depresiuli fsiqozi SeiZleba mimdinareobdes bipolarulad anu maniakaluri 
da depresiuli epizodebi periodulad enacvlebodnen erTmaneTs, an SeiZleba mimdinareoba iyos 
monopolaruli an marto depresiuli an maniakaluri. 

dadgenilia, rom fsiqikuri aSlilobis es formac homeostazis darRvevis Sedegia. kerZod, 
maniakaluri fsiqozis dros momatebulia serotoninis da noradrenalinis raodenoba, xolo 
depresiuli formis dros am neirotransmiterebis raodenoba mkveTrad Semcirebulia. 

epilefsia 
epilefsia qronikulad mimdinare fsiqikuri daavadebaa. epilefsiis ZiriTadi niSani 

gulyraa. arCeven epilefsiis sxvadasxva formebs. didi epilefsiuri gulyra (Grand mal), rogorc 
wesi, iwyeba gulis frialiT, simZimis SegrZnebiT, smenis daqveiTebiT, ynosvisa da gemovnebis 
moSliT. es movlenebi gulyris ganviTarebamde ramdenime saaTiT (iSviaTad dRiT) adre Cndeba. 
didi epilefsiuri gulyris motoruli komponentis dawyebas win uswrebs aura. arCeven auris 
ramdenime saxes: mxedvelobiT (ferebis gamkveTreba, sinaTlis laqebi), smeniTi (sxvadasxva xmebi, 
musika, xmauri), ynosviTi (bolis, sidamplis, yvavilis da sunamos suni), visceraluri (gulisrevis, 
simZimis SegrZneba), motoruli (impulsuri moZraobebi), fsiqikuri aura da sxv. auras mosdevs 
tonuri krunCxvebis faza. krunCxvebi iwyeba gonebis dakargviT, kunTebis daWimviT. avadmyofi ecema 
Zirs, ris gamoc Rebulobs mZime dabeJilobebs, Wrilobebs. gugebi gafarToebulia, ar iZleva 
reaqcias sinaTleze. gamoxatulia cianozi, uneblie Sardva (zogjer defekaciac). tonuri 
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krunCxvebis faza gadadis klonuri krunCxvebis fazaSi. am dros xdeba kidurebis da torsis 
kunTebis urTierTSenacvlebuli, Tanmimdevruli SekumSva. avadmyofi sunTqavs xrialiT. SeiZleba 
moxdes enis mokvneta da kbilebis dazianeba, radgan tonur-klonuri SekumSvebs saReWi kunTebi 
ganicdis. 2-3 wuTis Semdeg viTardeba gulyrisSemdgomi stadia, romelic 1-2 saaTamde grZeldeba, 
cnobiereba dabindulia, metyveleba daukavSirebadia, uazro. Cveulebriv, es mdgomareoba Rrma 
ZilSi gadadis. xdeba gulyris periodis sruli amnezia (ar axsovT). mcire epilefsiuri gulyra 
(Petit mal) xasiaTdeba xanmokle, ramdenime wamiT gonebis dakargviT da umniSvnelo krunCxviTi 
komponentiT. mcire gulyrasac paTologiuri periodis sruli amnezia (daviwyeba) axasiaTebs. 
epilefsiurma Setevebma SesaZloa miiRos garTulebuli mimdinareoba, rac gansakuTrebul 
safrTxes uqmnis pacientis sicocxles. 

epilefsiis dros adgili aqvs pirovnebis xasiaTobrivi Taviseburebebisa da inteleqtis 
TandaTanobiT cvlilebas, ramac SeiZleba epilefsiur Wkuasustobamde migviyvanos. epileptikSi 
adgili aqvs dramatul fsiqikur cvlilebebs: epilefsiiT daavadebulebisTvis damaxasiaTebelia 
Semzaravi halucinaciebi, devnis bodviTi ideebi, SiSi, agresia, mrisxaneba, gaboroteba, ris gamoc 
cnobierebis bindismieri mdgomareobis dros avadmyofebi gamoirCevian gansakuTrebuli sisastikiT 
da daundoblobiT., sCadian sazarel danaSauls.  

epilefsiis dros irRveva wonasworoba agzneba-Sekavebis procesebs Soris, rac, Tavis 
mxriv, mravali genetikuri Tu bioqimuri faqtorebiTY aris ganpirobebuli (homeostazis rRveva).        

 
stresi 

XXI saukune informaciiT gadatvirTuli, teqnokratuli saukunea. adamianebi Zlier stress 
ganicdian mravali arasasurveli socialur- ekonomikur-bunebrivi katastrofebis gamomwvevi 
faqtorebis zemoqmedebiT. xSirad stresi homeostazis rRvevis da daavadebis warmoSobis erT-erT 
mTavar mizezad iTvleba.  

sityva «stresi» inglisuri warmoSobisaa da niSnavs daZabulobas. igi Zveli droidan 
gvxvdeba, metwilad medicinasa da mxatvrul literaturaSi da fizikuri an fsiqikuri warmoSobis 
sulier gancdebs ukavSirdeba.  

termini «stresi» mecnierebaSi kanadelma mecnierma hans seliem daamkvidra. seliem 
«stresi» gamoiyena organizmSi ucxo, Zlieri zemoqmedebiT gamowveuli araspecifikuri 
cvlilebebis aRsaniSnavad. man am cvlilebebis gamomwvev mizezebs «stresorebi» uwoda. selies 
azriT, stresi organizmis araspecifikur reaqciaTa erToblioba, romelsac safuZvlad udevs 
stresorTa moqmedebis sapasuxod ganviTarebuli neiroendokrinuli da metaboluri cvlilebebi, 
romlebic vlindeba zogad adaptaciuri sindromis saxiT. stresis dros dacviTi Zalebis daZabvis 
Sedegad, organizmis yvela sistema mobilizdeba da mimarTulia axal pirobebTan Seguebisken, misi 
rezistentobis gazrdisken. stresori SeiZleba iyos fizikuri travma, infeqcia, gadaciveba, 
narkozi, emocia da mravali sxv. stresis meqanizmebSi selie mxolod endokrinuli sistemis rols 
xedavs, dRes wamyvani mniSvneloba nervulma sistemam daikava. selies azriT stresi 3 stadiad 
mimdinareobs: 

1. SfoTvis anu gangaSis stadia 
2. rezistentobis stadia 
3. gamofitvis stadia 

pirvel stadiaSi organizmis dacviTi Zalebi dauyovnebliv mobilizdeba. es stadia 24-48 
saaTi grZeldeba. am stadiaSi aqtiurdeba hipoTalamusis centrebi, romlebic aZliereben 
hipofizis mier kortikotropuli hormonebis gamoyofas, rasac mohyveba adrenalinis da 
glukokortikoidebis Warbi produqcia, Zlierdeba simpaTikuri nervuli sistemis aqtiurobac. 
yovelive amas mohyveba paTologiuri procesebis ganviTareba: kuWis wyluli, sisxlSi cvlilebebi 
da sxv.  

es cvlilebebi SeiZleba iseTi siRrmis iyos, rom organizmis sicocxlisTvis saxifaToc 
ki gaxdes, magram, Tu organizmma daZlia es «xifaTi», maSin selies azriT, viTardeba meore 
«rezistentobis» stadia. am stadiaSi xdeba wina stadiaSi ganviTarebuli cvlilebebis Caqroba, es 
stadia yvelaze xangrZlivi stadiaa. am dros xdeba Tirkmelzeda jirkvlis hipertrofia da 
kortikosteroidebis sekreciis mdgradi mateba. am hormonebis uSualo zemoqmedeba, maT mier 
simpaTikuri efeqtis gaZliereba, kateqolaminebis didi raodenobiT gamoyofa zrdis 
cirkulirebadi sisxlis raodenobas da sisxlis wnevas, iZleva antihistaminur efeqts. aZlierebs 
glukoneogenezs. rezistentobis stadiaSi mosalodnelia darRveuli funqciebis sruli 
kompensacia da adamianis gamojanmrTeleba. am stadiaSi matulobs organizmis rezistentoba ara 
mxolod stresis gamomwvevi agentis, aramed sxva faqtoris mimarTac. amitom, organizmze susti da 
zomieri faqtorebis sistematiuri zemoqmedeba (civi Sxapi, fizikuri datvirTva) uzrunvelyofs 
endokrinuli sistemis mzadyofnas adaptaciuri reaqciiT pasuxisTvis. 

stresoris moqmedebis Sewyvetis an misi umniSvnelo Zalis SemTxvevaSi ganviTarebuli 
cvlilebebi male normalizdeba. magram Tu paTogenuri agenti metad Zlieria an is xangrZlivad 
moqmedebs organizmze, viTardeba adaptaciuri sindromis mesame – gamofitvis stadia: Tirkmelzeda 
jirkvlis funqcia mkveTrad qveiTdeba, organizmis dacvisunarianoba mcirdeba da xSir 
SemTxvevebSi dgeba sikvdili.  
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amrigad, stresis gamovlinebebs, selies mixedviT, dacviT-SeguebiTi xasiaTi aqvs, magram 

zog SemTxvevaSi reaqcia misi gamomwvevi Zalis araadekvaturia, saWiroze ufro Zlieri, susti an 
gaukuRmarTebuli. aseTma situaciam SeiZleba gamoiwvios organizmSi Semdgomi «paTologiuri» 
Zvrebi, romelTac seliem «adaptaciis daavadebebi» uwoda. aman ki xeli Seuwyo imas, rom «stresi» 
ganixileba ukeTes SemTxvevaSi, rogorc «safrTxe», uares SemTxvevaSi ki – rogorc funqciaTa 
regulaciis darRveva da rogorc «stresuli daavadebebic» ki. 

swored aqedan wamovida dRes yvelaze ufro gavrcelebuli warmodgena stresze, rogorc 
biologiurad negatiur movlenaze, romelic Tavidan unda aviciloT, vumkurnaloT da a.S. 
amrigad, ise moxda, rom stresis Tavdapirveli gageba, rogorc adaptaciuri movlenisa, dRes 
Seicvala farTod gavrcelebuli warmodgeniT, rom stresi aris avadmyofuri mdgomareoba, rac, 
cxadia, moiTxovs mis mkurnalobas maSin, rodesac stresis umniSvnelovanesi funqcia organizmis 
dacvac aris zeZlieri gamRizianeblisgan.  

stresis Sesaxeb selies koncefcias mraval dadebiT mxaresTan  erTad aqvs zogierTi 
xarvezis, romelTagan aRsaniSnavia stres-reaqciaSi nervuli sistemis rolis TiTqmis mTliani 
ignorireba, rasac mohyva medicinaSi kortikosteroidebis xSirad gaumarTlebeli gamoyeneba. 
selie stress umTavresad fizikuri an qimiuri faqtorebiT iwvevda da nakleb yuradRebas aqcevda 
fsiqogenur faqtorebs. aq unda aRiniSnos, rom, Tu fizikur da toqsikur zemoqmedebaze, uwinares 
yovlisa, vegetatiuri nervuli sistema reagirebs (hormonebi da a.S.), fsiqikuri stresogenuri 
faqtorebis zemoqmedeba, uwinares yovlisa, unda iwvevdes fsiqikuri sferos reaqcias, rac 
SemdgomSi gansazRvravs stresis mTel simptomokompleqss. amis gaTvaliswinebiT warmoiSva 
terminebi: «emociuri stresi», «fsiqikuri stresi» da sxv. metic, dRes «stresi» ufro xSirad 
ganixileba ara selies koncefciis CarCoebSi, aramed misgan damoukideblad, rogorc 
pirvelyovlisa, fsiqikuri daZabulobis gamovlineba da naklebad, rogorc humoruli sistemis 
cvlileba.  

Tanamedrove pirobebSi swored fsiqikuri faqtorebiTY gamowveuli stresi dominirebs, 
rac damaxasiaTebelia Tanamedrove e.w. teqnokratuli sazogadoebisTvis, romlis erT-erTi 
umniSvnelovanesi Taviseburebaa fizikuri Sromis fsiqikuri Sromis formebiT masobrivi 
Canacvleba. mTavari ki is aris, rom aseTi Canacvleba istoriuli TvalTaxedviT, moxda Zalian 
swrafad, adamianis bunebis da sazogadoebis yovelgvari winaswari momzadebis gareSe. saukunis 
dasawyisSi fsiqikuri SromiT dakavebuli iyo mosaxleobis 10%, xolo me-20 saukunis bolos – 90%. 
mecnierTa azriT, swored am garemoebiT aixsneba gasuli saukunis II naxevarSi ara mxolod 
nervuli sistemis, aramed gul-sisxlZarRvTa sistemis daavadebaTa mniSvnelovani zrda da 
sikvdilianoba. 

im mizezTa Soris, romlebsac fsiqogenuri stresis masobriv warmoSobas ganapirobebs, 
yvelaze xSirad miuTiTeben informaciis mozRvavebaze, rogorc teqnokratriis da globalizaciis 
epoqisTvis damaxasiaTebel niSan-Tvisebaze, magram informaciis zrda, misi mozRvaveba TavisTavad 
ar iwvevs stress. adamianis Tavis tvins uamravi informaciis aRqma da gadamuSaveba SeuZlia, 
magram informaciis mozRvaveba gansazRvrul pirobebSi SeiZleba gadaiqces Zlier stresogenur 
faqtorad, kidev meti, SeiZleba gamoiwvios daavadeba, romelsac jer kidev 1975 wels 
«informaciuli nevrozi» da SemdgomSi ufro farTo gagebiT – «informaciuli daavadeba» ewoda. 

informaciuli stresi fsiqogenuri stresis erT-erTi formaa. is sami faqtoris 
zemoqmedebiT gamoiwveva, romlebic informaciuli daavadebis aRmocenebas ganapirobebs. es 
faqtorebia: 1) informaciis raodenoba; 2) am informaciis gadamuSavebisa da gadawyvetilebisTvis 
saWiro dro da 3) am gadawyvetilebis miRebis motivaciis done. am sam faqtors «informaciul 
triadas» uwodeben da is mniSvnelovnad ganapirobebs normalur qcevas, magram araxelsayreli 
Sefardebis SemTxvevaSi SeiZleba stresogenuri gaxdes. magaliTad, Warbi informaciis mozRvaveba 
an deficiti, drois qronikuli ukmarisoba da qcevis maRali motivacia. 

dRes selies Sexeduleba stresze, rogorc mxolod «zogad adaptaciur sindromze» 
Seicvala. mecnierTa nawili Tvlis, rom stresogenuri gamRizianeblis zegavleniT viTardeba 
rogorc biologiurad dadebiTi, damcvelobiTi adaptaciuri procesi, aseve misgan damoukideblad, 
biologiurad uaryofiTi procesi. es ukanaskneli ki namdvilad warmoadgens paTologiis 
winapirobebs. 

stresis ori ZiriTadi – dadebiTi da uaryofiTi formis, rogorc gansxvavebuli, 
erTmaneTisgan damoukidebeli, ara marto gamovlinebiT, aramed bunebiTac movlenis arseboba 
safuZvlad daedo termins «bifunqciuri» stresi. aqedan gamomdinare, Tu uaryofiTi stresis 
formebi saWiroeben mkurnalobas maTi likvidaciis mizniT, dadebiTi stresi araTu mkurnalobas, 
aramed, piriqiT, mis gaZlierebas moiTxovs. cxadia, stresuli mdgomaeobis aRniSnuli ori formis 
«damoukidebeli arseboba SezRuduli gagebiT unda iqnas aRqmuli» cocxal organizmSi yvela 
procesi metad Tu naklebad, urTierTdamokidebulebaSia. miT ufro es stresis am or formas 
Seexeba, radgan erTis gamovlna meoris siZlierezea damokidebuli.  

garda inforaciuli triadisa, informaciuli stresis gamowvevisTvis aris meoradi 
faqtorebi (arameorexarisxovani) hipodinamia, toqsikomania, sensoruli deprivacia, socialuri 
izolacia, omisTvis, terorisTvis da maTi molodinisTvis damaxasiaTebeli pirobebi. rogorc 
dadebiT, aseve uaryofiT stress gansxvavebuli gamovlineba (manifestacia), dominirebis periodi 
da gansxvavebuli meqanizmebi axasiaTebs. aRmocenebisas zRurblic gansxvavebulia, aqedan 
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gamomdinare, biologiurad dadebiTi stresuli mdgomareoba ki ar «gadadis» sxva 
mdgomareobaSi, aramed mas adgili aqvs klinikuri sikvdilis bolomde, Tumca, misi intensivoba 
(gamovlineba da a.S.) mniSvnelovnad icvleba. 

fsiqogenuri stresi ganixileba, rogorc winamorbedi – latenturi periodi fsiqikur 
daavadebaSi. fsiqogenuri stresi aris stresis forma, romelic ganviTarda fsiqikur funqciebze 
specifikuri fsiqogenuri gamRizianeblis zegavleniT da is unda ganvasxvavoT «fsiqikuri 
stresisgan», romelic migviTiTebs, rom organizmSi ganviTarebulia fsiqikuri funqciebis 
stresuli mdgomareoba, magram ar azustebs mis genezs.  

Tanamedrove klasifikaciiT, moqmedebis xasiaTis mixedviT varCevT dadebiT da uaryofiT 
stress, xolo gamRizianeblis xasiaTis mixedviT – fizikur (meqanikur, qimiur da sxv,) da 
fsiqogenur (fsiqikuri warmoSobis faqtorebi) stress. gamRizianeblis Zalis da xangrZlivobis 
mixedviT – qronikul (roca Zala saSuAloa da xangrZlivad moqmedebs) da mwvave, roca Zala 
Zlieria da moqmedeba xanmokle. 

biologiurad dadebiTs miekuTvneba iseTi fsiqikuri stresi, romelic adaptaciur rols 
TamaSobs, amaRlebs, aZlierebs mdgradobas stresogenuri gamRizianeblisadmi da uzrunvelyofs 
fsiqikis homeostazs. am tipis stress miekuTvneba qronikuli normostresi, biologiurad dadebiTi 
qronikuli da mwvave hiperstresi. 

biologiurad uaryofiTi «fsiqikuri stresi» niSnavs imas, rom stresi iwvevs 
dezadaptaciur movlenebs, akninebs mdgradobas stresogenuri gamRizianeblisadmi, arRvevs 
fsiqikis homeostazs da xels uwyobs paTologiis ganviTarebas. stresis am formas miekuTvneba 
biologiurad uaryofiTi qronikuli da mwvave hiperstresi an hipostresis mdgomareoba.  

informaciuli stresi fsiqogenuri stresis erT-erTi formaa. is SeiZleba iyos 
qronikuli da mwvave. informaciuli stresi SeiZleba ganviTardes didi odenobis informaciis 
miwodebiT, an, piriqiT, informaciis ararsebobiT. informaciul stresSi vardebian adamianebi, 
romelTac problemis gadasawyvetad mcire dro aqvT, xolo motivacia maRali. fsiqogenuri 
stresis dros icvleba Tavis tvinSi neirotransmiterebis raodenoba, xdeba morfologiuri 
cvlilebebi, irRveva normaluri sisxlis mimoqceva. mkveTrad icvleba qceva, iwyeba Tavis 
tkivilebi, daRliloba, sisustis SegrZneba, oflianoba da SemdgomSi SeiZleba tipuri fsiqikuri 
aSliloba ganviTardes.  
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integraluri fiziologiis programis sqema 

di u. silverTorni da penelop a. hanseni 

 

1. Sesavali 

 ramdenadac kvleva 21-e saukuneSi molekuluri biologiidan ixreba 

funqciuri genomikis, proteomikisa da integraluri sistemebis 

funqciebisken, fiziologebs eZleva saSualeba integralur fiziologias 

mianiWon biologiis maorganizebel disciplinis funqcia. gamowvevas ori 

mizani aqvs: mivceT praqtikos mecnierebs saTanado ganaTleba, raTa 

gaigon integraluri fiziologiis mniSvneloba momavali biologiuri 

gamokvlevebisTvis da davainteresoT da movizidoT studentebi, raTa 

gaxdnen Semdegi Taobis integraluri fiziologebi. am wignis wina Tavebi 

Camoyalibebulia iseTnairad, rom mivaRwioT pirvel mizans; winamdebare 

Tavi iTvaliswinebs zogierT mosazrebas meore miznisTvis. 

 imisTvis, rom SevagulianoT studentebi, raTa gaxdnen integraluri 

fiziologebi, Cven kargad unda vaswavloT. sabednierod, swavlebis 

mecnierebaSi warmoebuli gamokvlevebis Sedegad miRebuli mzardi 

masalis safuZvelze, Cven ukeT gvesmis ras warmoadgens ukeTesi swavleba 

da rogor SeiZleba swavlebam isargeblos im codnis upiratesobiT, Tu 

rogor swavloben adamianebi. swavlebis idealuri programa fiziologTa 

gadamzadebisTvis, Seaxsenebs studentebs imas, rac maT ukve ician 

biologiis Sesaxeb da daexmareba Tavi mouyaron erTmaneTisagan 

daSorebul faqtebs da Seqmnan “didi suraTi”, romelic organizebuli 

iqneba in fundamenturi principebis irgvliv, romlebic marTaven 

cocxali organizmis funqcionirebas. idealur SemTxvevaSi, integraluri 

fiziologiis programa unda Seicavdes, agreTve, iseT aqtivobas, romelic 

students warudgens gamowvevas, romelic ganaviTarebs mis unars da 

tavdajerebulobas, raTa gaxdes gadamzadebis eqsperti (1, 2). 

 samwuxarod, idealuri programa ar aisaxeba fiziologiis 

swavlebis Tanamedrove mdgomareobaSi, yovel SemTxvevaSi, SeerTebul 

StatebSi. me-20 saukunis bolo or aTwleulSi molekuluri biologiis 
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gamokvlevebze fokusirebam da gadaxram integraluri gamokvlevebisagan 

uaryofiTi gavlena moaxdina fiziologiis swavlebaze, gansakuTrebiT 

saSualedo swavlebisa an sabakalavro ganaTlebis dawesebulebebSi. 

SedarebiTma da cxovelTa fiziologiam dakarga popularoba da 

xerxemlianTa da ZuZumwovarTa fiziologiis kursebi ganixileboda, 

rogorc “momsaxure kursebi”, romlebic saWiroa samedicino da jandacvis 

sxva profesionalebis studenTa mosamzadeblad, magram sakmaod 

meorexarisxovani momavali mkvlevari mecnierebisTvis. marTlac, rogorc 

SeerTebuli Statebis mecnierebaTa erovnuli akademiis sakvlevma jgufma, 

romelic dafuZnebulia mecnierebis erovnuli fondis (NSF) da hovard 

hiuzis samedicino institutes mier, daadgina 2000 wlisTvis biologi 

studentebis ZiriTadi programa. masSi fiziologia gaqra gamokvleuli 

saswavlo dawesebulebebidan 104-Si (3, 4). 

 fiziologiis mniSvnelobis gadaxra biologiis programidan, sabazo 

kursidan 1970-ian wlebSi, arCeviT kursisken, 21-e saukuneSi, nawilobriv 

ganpirobebulia fiziologiis swavlebis tradiciuli organo-sistemaze 

dafuZnebuli midgomiT, romelmac, zogierTis TvalSi, fiziologias 

mianiWa “mowifuli” disciplinis mniSvneloba. 1980-iani da adreuli 1990-

iani wlebis adamianisa da samedicino fiziologiis saxelmZRvaneloebi 

xSirad mniSvnelovnad ugulebelyofdnen molekuluri biologiisa da 

Tanamedrove biosamedicino gamokvlevebis amaRelvebel rols, romelsac 

isini TamaSoben cocxali organizmis muSaobis Cveneul gagebaSi, da 

avseben im zRvars, romelic arsebobs saklaso oTaxsa da kvleviT 

laboratorias Soris. 

 fiziologiis swavlebis dargSi arsebuli stagnacia SesaZloa 

asaxavdes im kriziss, romelsac ganicdidnen fiziologebi TavianT 

frofesiul saqmianobaSi, cdilobdnen ra ise ganeaxlebunaT kvlevis 

programebi, rom CaerToT maTSi molekuluri biologiis meTodebi da 

teqnologiebi. ufro moduri iyo yofiliyavi molekuluri biologi da 

ara fiziologi da im akademiur kulturaSi, romelic ufro wyalobs 

kvlevas da ara ganaTlebas, sacnauri fiziologebis gauCinareba 

gulisxmobda fiziologiis kursebis gauCinarebasac. SeerTebuli 

Statebis samedicino saswavleblebSi krizisma miaRwia departamentebis 
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dones da moxda am fiziologiis departamentebis gauqmeba an maTTvis 

saxelebis Secvla. 

 axla, rodesac fiziologia kvlav aRadgens Tavis mdgomareobas 

iseT gamokvlevebSi, sadac saWiroa integraluri perspeqtiva, 

fiziologiam unda ipovos axali adgili biologiis sabazo programaSi. 

gamowveva, romelsac waawydebian maswavleblebi, gulisxmobs, rom 

biologiis kursSi asaxuli iyos integraluri fiziologiis roli 

Tanamedrove biosamedicino kvlevaSi. fiziologiis an biologiis 

Sesavali kursis kargad Camoyalibebuli Tanamedrove programa unda 

aerTianebdes tradiciul organo-sistemis fiziologias da mis fokuss 

homeostazsa da molekulur da ujredul fenomenebTan rTul kavSirebze, 

rac safuZvlad udevs organoTa sistemebis makontrolebel meqanizmebs 

(ix. mag.: lit. 5-9). aseT programaSi xazi unda hqondes gasmuli 

maTematikur da biofizikur principebs ise, rom studentma gaigos 

biologiuri procesebis sirTule da interdisciplinuri buneba (3).  

 meti, vidre kursis ganaxlebas Wirdeba. fiziologebma unda 

gamoiyenon. agreTve, maTi unar-Cvevebi da naazrevi, romelsac iyeneben 

TavianT laboratoriul gamokvlevebSi, raTa gaaumjobeson da 

gaakontrolon saklaso oTaxSi mimdinare swavla (10). sabednierod, 

akademiuri kultura icvleba da swavlebisa da swavlis mecniereba sul 

ufro met aRiarebas povebs, rogorc Rirebuli mecnieruli aqtiuroba 

akademiuri sazogadoebis farglebSi (sakiTxis anotirebuli 

bibliografia ix, lit. 11). momdevno ganyofilebebSi Cven warmovadgenT 

rCevebsa da resursebs maswavleblebisaTvis, romelTac surT ganaaxlon 

TavianTi programebi da CarTon maTSi integraluri fiziologia. 

dasawyisSi, Cven gadavamowmebT programis dagegmvisas zogierT sabazo 

sakiTxebs. Semdeg, Cven ganvixilavT dagegmvis sam safexurs: swavlebis 

kursis miznebs, swavlebisa da swavlis strategiebs, romlebic 

maqsimalurad efeqturad miscems saSualebas studentebs miaRwion am 

miznebs da Semowmebis gonivrul meTods. yvela es safexuri dinamikuri 

procesi unda iyos, mudam unda xdebodes maTi gadamowmeba da Secvla. am 

Tavis bolo ganyofilebaSi Cven visaubrebT adgilobrivi programebis 

reviziis Sedegebis gavrcobis mniSvnelobis Sesaxeb. iseve, rogorc 

laboratoriuli gamokvlevebis samyaroSi, programebis cvlilebaTa 
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Sedegebi kritikulad unda iyos recenzirebuli kompetenturi eqspertebis 

mier, romelTac SeeZlebaT mogvawodon axali ideebi; Sedegebi unda 

gamoqveyndes, raTa kolegebma isargeblon erTmaneTis namuSevriT. 

 

2. midgomebi programis Sedgenisadmi 

 fiziologebi swavlebas unda miudgnen iseTive mecnieruli 

strategiebiT, romelTac isini iyeneben laboratoriul gamokvlevebSi. 

dasawyisSi, Cven unda gadavwyviToT risi miRweva gvinda konkretul 

klasSi, unda vifiqroT, rogor unda gavigoT mivaRwieT Tu ara Sedegs, 

Semdeg unda gadavwyvitoT ra Sinaarsi da strategiebi unda gamoviyenoT, 

raTa mivaRwioT swavlebis Cvens mier dasaxul miznebs. am midgomas 

uwodeben “ukuqceviT sqemas”, romelic dawvrilebiT aris aRwerili 

J.viginsis da j.makTais mier, maT 1998 wlis wignSi “Understanding by Design” 

(12). 

 ukuqceviTi sqema kursis Camoyalibebis tradiciuli meTodis 

sapirispiria. tradiciul sqemaSi, maswavlebeli Tavdapirvelad iRebs 

gadawyvetilebas, ra masala unda miawodos studentebs, Semdeg 

daamuSavebs am masalis miwodebisTvis saWiro aqtivobas da, bolos, 

TiTqmis rogorc mogviano azri, wers studentebis gamosacdel testebs, 

raTa Seamowmos ramdenad iswavles studentebma es masala. am midgomis 

mTavari nakli isaa, rom is ar iTvaliswinebs “damalul programas”, 

unarebs, damokidebulebebs da qcevebs, romlebic, Cveni molodiniT, 

studentebma unda SeiZinon codnis SinaarsTan erTad (13). meore 

problema, romelic dakavSirebulia “Sinaarsi upirveles yovlisa” 

sqemasTan, dakavSirebulia imasTan, rom sadReisod xelmisawvdomi 

mecnieruli condis pirobebSi imis gadawyveta, ra unda vaswavloT da 

risi ignorirebaa dasaSvebi, SeiZleba xel-fexis Semkvreli aRmoCndes (14). 

maswavleblebisaTvis SeuZlebelia gadascen studentebs maT xelT 

arsebuli mTeli codna akademiuri klasis drois SezRudul CarCoebSi. 

albaT, dadga dro, raTa gadavdgaT nabiji ukan da Cven klasebSi 

gamoviyenoT “naklebi - metia”-s midgoma, anu vkiTxoT sakuTar Tavs. ra 

aris aucilebeli icodes studentma, raTa gaxdes damoukidebeli 

moswavle. magram, rogor unda gadavwyvitoT, romeli informaciaa 

aucilebeli da risi ingnorireba ki SeiZleba? 
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 ukuqceviTi sqemis sargeblianoba ilustrirebulia studentTaTvis 

biosamedicino sainJinro programis (BME) damuSavebis proeqtSi, romelic 

xorcieldeba NSF-is mier sponsirebul vanderbiltis Crdilo-dasavleT 

texas-harvardis sainJinro kvlevis centrSi (Vanderbilt-NorthwesternTexas-

Harvard – VaNTH) (www.vanth.org/curriculum). maTTvis, vinc muSaobda VaNTH–s 

fiziologiis ubanze, erT-erTi pirveli amocana iyo fiziologiis 

Sinaarsis iseTi taqsonomiis Seqmna, romelic unda icodnen 

biosamedicino inJinrebma. male cxadi gaxda, rom fiziologiis mokle 

Sinaarsi, romelic moicavda organizaciis yvela dones, yvela organoTa 

sistemas da yvela cocxal organizmzs, Seicavda met informacias, vidre 

nebismieri erTi kursi SeZlebda moecva. rodesac Cven SevamowmeT, 

sinamdvileSi ra iswavleboda arsebul BME-s kursebSi, aRmoCnda, rom 

kursebis umravlesoba Semoifargleboda oTxi-xuTi organoTa sistemiT, 

nacvlad rva-aTisa, romelic unda Sesuliyo tradiciulad sistemebze 

dafuZnebul kurseSi (15). amgvarad, BME–s kursebi fokusirdeba sakvanZo 

koncefciebze, romlebic gansakuTrebiT mniSvnelovania kargad 

momzadebuli biosamedicino inJinrisTvis; organoTa sistemebi 

gamoyenebulia, rogorc magaliTebis wyaro koncefciis gasagebad. 

 imisTvis, rom davnergoT programis cvlileba ukuqceviTi sqemiT, 

maswavleblebma, upirveles yovlisa, unda upasuxon ramodenime 

mniSvnelovan SekiTxvas. 

 

2.1. ra aris Cemi specifikuri kursis da programis miznebi da moTxovnebi, 

romelTa farglebSi unda moxdes swavleba? 

 integraluri fiziologia miesadageba umaRlesi ganaTlebis mqone 

pirebis, studentebisa da jandacvis specialistebis programebs, magram 

amaTgan studentTa nebismier populacias aqvs Tavisi sakuTari miznebi da 

amocanebi, romlebic imoqmedebs kursis sqemis yvela ubanze. fiqri imaze, 

ra unda icodnen studentebma aucileblad da ra unda gaakeTon maT 

kursis dasrulebis Semdeg, sakvanZo elementi iqneba am klasisTvis 

swavlebis miznebis dasaxvisas. 

 

2.2. miRwevaTa ra donemde unda daostatdnen studentebi am kursSi?  
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 studentis miRwevebi pirdapir unda iyos dakavSirebuli propgramis 

miznebTan. students, romelic gegmavs gaikeTos kariera samedicino 

monacemTa registraciaSi, ar Wirdeba fiziologiis iseTive Rrma codna, 

rogorc momaval eqims. studentis miRwevaTa klasifikaciis erT-erT 

sqemas ewodeba ganaTlebis miznebis blumis taqsonomia (16). blumi 

aRwerda miRwevaTa eqvs dones, romlebic dayofilia swavlebis sam 

sferod: kognitiur, afeqtur da fsiqomotorul. kognitiuri sferos eqvsi 

done, martividan rTulamde, aris codna, gageba, gamoyeneba, analizi, 

sinTezi da Sefaseba. 2001 wels blumis taqsonomia gadakeTda swavlis, 

swavlebis da Sefasebis taqsonomiad (17). amgvarad gadakeTebuli blumis 

taqsonomia cnobs codnis oTx kategorias: faqtobrivs, konceftualurs, 

proceduruls da metakognitiurs. metakognitiuri codna SeiZleba 

miaxloebiT ganvmartoT, rogorc imis gageba, zogadad rogor swavloben 

adamianebi da rogor SegiZliaT Tqven, rogorc individma, iswavloT 

saukeTesod. codnis TiToeuli kategoria Semdeg iyofa blumis eqvs 

doned, magram amJamad doneebs aRweren zmnebis saSualebiT: daimaxsovre, 

gaige, gamoiyene, gaaanalize, Seafase da Seqmeni. xSirad, studentebi 

muSaoben gagebis umdables doneze da sjeraT, rom maT “ician” (axsovT) 

saTanado masala, magram ver xvdebian, rom maT es masala ar esmiT. 

kargad dagegmilma kursma unda gamoiwvios studentebi, raTa imuSaon 

miRwevaTa umaRles doneze; amisTvis maT unda movTxovoT gamoiyenon, 

gaanalizon, Seafason da Seqmnan. 

 

2.3. faruli programis romel aspeqts unda uwyobdes xels kursi? 

 faruli programa Seicavs imas, rasac studenti swavlobs – 

sasurvels an arasasurvels, - rac SeiZleba SeumCneveli darCes kursis 

miznebSi an ar gamovlindes sagamocdo testirebisas. faruli programa 

Sedgeba kognitiuri unarebisgan, Cvevebisgan da im damokidebulebebisagan, 

romlebic uviTardeba students imis Sesabamisad ra gzebiT axdens 

maswavlebeli kursis organizacias, warmarTvas da aqtivobis Sefasebas. 

faruli programis gamovlena saSualebas aZlevs rogorc maswavlebels, 

ise students optimalurad gamoiyenon misi sasargeblo aspeqtebi da 

Seamciron arasasurveli (13). 
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 adamianebsa da cxovelebze eqsperimentirebis eTika, 

profesionalizmis iseTi aspeqtebi, rogoricaa inteleqtualuri 

patiosneba da Tavmdabloba, wignierebisa da maTematikuri unarebi – 

yovelive es da kidev mravali sxva Sedis fiziologiis kursebSi, magram 

ar aris mkafiod gamokveTili swavlebis miznebSi, ar modelirdeba 

maswavliblis mier da ar xdeba maTi waxaliseba specialuri 

mizanmimarTuli swavlebisa da swavlis aqtiurobebiT da SefasebebiT. 

 faruli programis gamovlena gansakuTrebiT mniSvnelovani 

SeiZleba aRmoCndes integraluri fiziologiis kursSi. magaliTad, 

integraluri mecnierebis warmatebuli studentis an praqtikosis 

inteleqtualuri unarebi da damokidebulebebi unda Seicavdes iseTi 

konceftualuri rukebis Sedgenis unars, romlebic akavSirebs 

fiziologiur informacias sxvadasxva saxeobebSi, an organizmis 

sxvadasxva sistemidan, an organizaciis sxvadasxva doneze. studentma 

unda ganaviTaros sakuTar TavSi kvlevis iseTi Cvevebi da unarebi, 

romlebic miiyvans mas pirveladi da meoradi literaturis farTo 

kiTxvasTan (18) da miscems mas saSualebas amoicnos koncefcia, rodesac 

is gamovlindeba sxvadasxva konteqstebSi (19). 

 

2.4. ra resursebi arsebobs da rogor SeiZleba maTi gamoyeneba am klasis 

dasaxmareblad? 

 swavlebis meTodebSi Sesatani cvlilebebis rekomendaciebis 

gaazrebisas mniSvnelovania gvaxsovdes, rom ar arsebobs raime “yvela 

zoma ergeba yvelas” gadawyvetileba, vinaidan arsebobs didi 

mravalferovneba studentTa populaciaSi da sxvadasxva institutis 

resursebSi. zogierT ganviTarebad qveyanaSi studentebs SeiZleba ar 

hqondeT aucilebeli saxelmZRvaneloebis sakuTari piri da kompiuterTan 

muSaobis sakmarisi SesaZlebloba. aseT SemTxvevaSi maswavlebeli xdeba 

informaciis upirvelesi wyaro; es movaleoba mniSvnelovan datvirTvas 

aniWebs yovelives, rac saklaso oTaxSi xdeba. meore ukiduresobis 

SemTxvevaSi, teqnologiurad mdidar garemoSi, studentebs SeiZleba 

daekisros zogierTi ZiriTadi masalis Seswavla damoukideblad, rac 

gaaTavisuflebs saklaso oTaxis Zvirfas dros, romelic moxmardeba 

raime sxva saqmianobas uSualo leqciis nacvlad. swavlebis miznebis, 
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saswavlo aqtivobis da Sefasebis gonivruli SerCeva damokidebulia 

rogorc misawvdom resursebze, ise kursis sxva SemzRudvel faqtorebze, 

rogoricaa saklaso mecadineobebis xangrZlivoba da raodenoba da 

laboratoriuli aqtivobis SesaZlebloba. aqtiuri swavlebis aqtivobaTa 

kombinacia saklaso oTaxisa da kvlevaze dafuZnebuli laboratoriuli 

varjiSebisTvis, idealuria fiziologiis gasagebad, romelic, saboloo 

jamSi, upiratesad eqsperimentuli mecnierebaa, romelic saWiroebs 

cnobismoyvare gonebas da kritikuli azrovnebis unars. 

 

2.5. ra codna, unarebi da damokidebulebebi aqvT studentebs, rodesac 

isini iwyeben am kurss? 

 devid ausubeli, mis 1968 wlis fuZemdeblur saxelmZRvaneloSi 

pedagogiur fsiqologiaSi (20), ambobs “yvelaze mniSvnelovani faqtori, 

romelic gavlenas axdens swavlaze, aris is, rac moswavlem ukve icis”. 

es debuleba mravalgzis dasabuTda gamokvlevebSi da safuZvlad udevs 

swavlebis konstruqtivistul Teorias, romelic amtkicebs, rom 

moswavleebi TavianT codnas da mis gaazrebas ageben axali informaciisa 

da maTSi adre arsebuli codnis dakavSirebiT (21-23). magram, rogor 

SeiZleba gavigoT, ra ician studentebma Cveni kursis dawyebisas? 

 studentebis mier adre miRebuli codnis gageba Zalian 

mniSvnelovani elementia efeqturi swavlebisTvis, magram, saocaria, rom 

maswavleblebi, Zalian gamocdilebic ki, ar exebian sakiTxs Tu ra ician 

maTma studentebma (24). erT-erT gamokvlevaSi, romelic exeboda 

fiziologiis swavlebis Sualedur kurss sxvadasxva dawesebulebaSi, 

yvela maswavlebeli arasakmarisad afasebda maTi studentebis mier 

masalis codnas da zedmetad afasebda studentebis unars eazrovnaT 

konceftualurad da gadaeWraT problemebi (25). es gamokvleva xazs 

usvams im faqts, rom Cven, rogorc maswavleblebs, ar SegviZlia 

vamtkicoT, rom dasaxuli kursis gavla iZleva imis garantias, rom 

studentebs esmiT an axsovT masala. amgvarad, es gvibiZgebs, raTa 

SevqmnaT Cveni programebis Semowmebis mravlobiTi formebi (26). 

 erT-erTi strategia, romliTac SeiZleba gamovavlinoT studentebis 

codnisa da unarebis done da mimarTuleba, romelic maT SeiZines im 

droisTvis, rodesac Seudgnen Cven klasSi muSaobas, aris winaswari 
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diagnostikuri testireba. am testebSi xazi unda gaesvas kursis 

mniSvnelovani sakiTxebis gagebas iseve, rogorc unarebs, magaliTad 

grafikebis wakiTxvis da monacemTa interpretaciis unars. fizikosTa 

sazogadoeba lidirebs konceftualuri gagebis amgvari testebis 

SemuSavebaSi; magaliTebis sasargeblo wyeba SeiZleba vipovoT erik 

mazuris wignSi “Peer Instruction: A User’s Manual”(27). rogorc ki Cven gavigebT. 

ra aqvT studentebs gagebuli kursis dawyebisas, Cven gviyalibdeba is 

safuZveli, romelzec CamovayalibebT swavlebis miznebs. 

 

3. swavlebis miznebis dadgena 

 integraluri fiziologiis programis dagegmvis pirveli nabijia 

imis dadgena, Tu ra unda aiTvison studentebma kursis bolos. swavlebis 

amocanebis dadgena, arsebiTad, aris Sesaferisi codnis, unarebis, 

damokidebulebebis da qcevebis SerCevis SemoqmedebiTi procesi im 

sferoSi, romelic mTlianad moicavs integraluri fiziologiis 

disciplinas. es procesi moiTxovs gamomwvev da inlteleqtualurad 

kmayofilebis momtan muSaobas da SeiZleba integraluri fioziologiis 

kursis umniSvnelovanesi amocana iyos, Tu gaviTvaliswinebT Cveni 

samecniero gagebis sigrZe-siganes. 

 mraval universitetsa da akademiur organizacias, maT veb-gverdebze 

(magaliTad: www.aacsb.edu/rosurce_centers/assessment/ov-process-define.asp da 

http://alpha.confex.com/alpha/learningonbjectives.htm), warmodgenili aqvT miTiTebebi 

saswavlo amocanebis dasawerad. es miTiTebebi Seicavs rCevebs imis 

Sesaxeb, rogor CamovayaliboT miRwevaTa gazomvis SesaZleblobiT 

gaTvaliswinebuli  miznebi, risTvisac, miznebis Camoyalibebisas, unda 

gamoviyenoT konkretuli moqmedebis gamomxatveli zmnebi. miznebi 

ierarqiulad unda iyos organizebuli, rigorc es blumis taqsonomiaSia 

miTiTebuli, raTa davexmaroT studentebs daisaxon da miaRwion kidevac 

ufro maRali Tanrigis amocanebs. 

 rogorc wina ganyofilebebSi iyo moxseniebuli, swavlebis 

amocanebi gansxvavebuli iqneba studentTa populaciis gaTvaliswinebiT. 

fiziologiis damamTavrebel kursSi xazi SeiZleba gaesvas iseTi 

profesiuli unar-Cvevebis ganviTarebas, rogoricaa pirveladi 

literaturis kritika da sakvlevi sakiTxebis formulireba, romlebic 



 10

Seesabameba integralur problemebs. Sua swavlebis kursebis amocanebi 

SeiZleba gansxvavdebodes imis mixedviT, vizea gaangariSebuli kursi – 

biologiuri mecnierebis araspecialistebze Tu specialistebze. 

araspecilistebisTvis gankuTvnili kursis amocanebi SeiZleba 

dafokusirdes fiziologiis integraciaze yoveldRiuri cxovrebis 

situaciebTan, romelTac studentebi didi albaTobis kargad icnoben; 

amis mizania Seiqmnas mecnierulad wignieri zogadi mosaxleoba. kursi 

biologiis specialistebisTvis daexmareba studentebs gaaerTianon 

fiziologia sicocxlis Semswavlel sxva kursebTan ise, rom SesZlon 

gaakeTon informirebuli gadawyvetilebebi maTi karieris gzebis Sesaxeb. 

jandacvis profesionalTa klasebSi SeiZleba moxdes fiziologiis 

integracia studentTa momavali profesiebis socialur da klinikur 

aspeqtebTan. 

 magaliTad, medikosi an Sualeduri ganaTlebis studentebisTvis 

kursis mizani SeiZleba iyos mivceT studentebs integraluri 

fiziologiis mniSvnelobis gaTaviseba biosamedicino kvlevaSi. 

Sesaferisi werilobiTi amocana unda acxadebdes “studentebma, romlebic 

amTavreben kurss, unda SeZlon ganmarton da moiyvanon magaliTebi imis 

Sesaxeb, ra mniSvneloba da ra SezRudvebi aqvs modeluri organizmebis 

gamoyenebas gamokvlevaSi”. swavlebis erT-erTi aqtivoba, romelic 

daasuraTebs integraluri fiziologiis kvlevaSi Tavidanve Cadebul 

siZneleebs, SeiZleba dafokusirdes renin-angiotenzin-aldosteronis 

sistemis (RAAS) gzaze (28-30). rodesac fiziologebma aRweres 

angiotenzin II-s (ANG-II) sisxlis wnevis amwevi efeqtebi, farmakologebma 

scades SeeqmnaT angiotenzinis gardamqmneli fermentis (ACE) inhibitori, 

anu wamali, romelic Sewyvetda ANG II-s warmoqmnas. winaswar iyo 

ganWvretili. rom ACE-s inhibitorebi gaxdebodnen adamianis hipertoniis 

mkurnalobis ZiriTadi saSualebebi. cxovelebze Catarebulma 

gamokvlevebma aCvena, rom ACE-s inhibitorebi efeqturad aqveiTebdnen 

sisxlis wnevas mRrRnelebis modelebSi, magram adamianze Catarebul 

klinikur gamokvlevebSi, es wamlebi, zogierT pacientSi ar aRmoCnda 

iseve efeqturi, an iwvevda arasasurvel gverdiT movlenebs (31). 

adamianebSi Catarebulma Semdgomma gamokvlevebma gamoavlina ANG II-s 

warmoqmnis alternatiuli gza, romelic ACE-s nacvlad iyenebs qimazas 
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(32). amgvarad, mRrRnelebis modelSi miRebuli Sedegebi ar aRmoCnda 

mkacrad Sesabamisi adamianisTvis, rac gviCvenebs, modeluri organizmebis 

SezRudulobas. 

 adamianis fiziologiaSi kargad dagegmili amocanebis magaliTebi 

misawvdomia internetSi. amerikis fiziologiurma sazogadoebam (APS), 

fiziologiis kaTedrebis asociaciasTan erTad, ganaviTara da danerga 

samedicino fiziologiis codnis amocanebis nakrebi (www.the-

aps.org/education/MedPhysObj/medcor.htm) (33). profesiuli unar-Cvevebis 

amocanebis nakrebi damuSavda igive organizaciis mier da misi naxva 

SeiZleba http://www.the-aps.prg/education/skills.htm-ze. lemonma da grisvoldma 

(34) aRweres swavlebis miznebis Sesaqmneli efeqturi gza, romelic 

kargad Tavsdeboda Sualeduri swavlebis anatomiis da fiziologiis 

programebSi. amocanaTa es nakrebebi iZleva sasargeblo magaliTebs da 

sawyis wertilebs, magram, rogorc zemoT iyo miTiTebuli, TiToeuli 

kursi moiTxovs iseT maswavlebels, romelic gamoiyenebs profesiul 

gansjas, raTa Seqmnas iseTi amocanebi, romlebic specifikuradaa 

morgebuli kursis programaze da studentis moTxovnebze. 

 

4. swavlis Sefaseba 

 mas Semdeg, rac moxdeba kursis amocanebis Camoyalibeba, Semdegi 

nabiji, romelic sakmaod xSirad bolomde rCeba gadaudgmeli, 

iTvaliswinebs Sefasebebis Sesabamis dagegmvas. maswavlemelma unda 

dasvas SekiTxva: “rogor unda gavigo, miaRwies Tu ara studentebma im 

miznebs, romlebic me davusaxe?” mravali maswavlebeli ganixilavs 

Sefasebas, rogorc Semajamebel Sefasebas, romelic modis kursis 

nawilis damTavrebisas da romliTac xdeba qulebis miniWeba imis 

mixedviT, ra unda eswavlaT studentebs. meore mxriv, Sefaseba unda iyos, 

agreTve, maformirebeli, anu is gamoyenebul unda iqnas sasargeblo 

ukukavSiris Sesaqmnelad maswavlebelsa da students Soris, imis 

Sesaxeba Tu ras swavloben studentebi maSin, rodesac jer kidev aris 

dro, rom moxdes Sesworebebis da gaumjobesebebis Setana. Sesaferisi 

maformirebeli Sefaseba saklaso oTaxSi aumjobesebs swavlas (35, 36). 

programis Sefaseba gamoiyeneba kursis an programis warmatebis 

Sesamowmeblad da ganixileba mogvianebiT am TavSi. 
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 saklaso oTaxSi Catarebuli maformirebeli Sefaseba Zlieri 

saSualebaa studentTa swavlis xarisxis gasaumjobeseblad. 

maswavlebelma, romelsac Wirdeba saxelmZRvanelo araformaluri 

Sefasebis dasanergad, upirveles yovlisa unda mimarTos klasSi 

Sefasebis teqnikas (CATs), romelic daweres t.anjelom da k.p.qrosma (37). 

es SesaniSnavi wigni datvirTulia maswavlebelTa dasaxmarebeli 

informaciiT da savarjiSoebiT, rac saSualebas miscems maT 

Camoayalobon maTi swavlebis miznebi, dagegmon da gamoiyenon 

maformirebeli Sefasebis sxvadasxva aqtivobebi. CATs-ebis zogierTi 

konkretuli magaliTi ganxilulia am Tavis ganyofilebaSi swavlebisa da 

swavlis strategiebze. 

 Semajamebeli Sefaseba tradiciulad gvevlineba, rogorc sakurso 

naSromi an gamocda, romelic tardeba garkveuli intervalebiT mTeli 

kursis ganmavlobaSi. maswavleblisTvis erTi gamowvevaa iazrovnos am 

tradiciuli Semajamebeli Sefasebebis miRma. Sefasebebis (qulebis) 

miniWeba SeiZleba iyos jgufuri an individualuri, SemoqmedebiTi da 

aratradiciuli (plakati, Jurnali, TamaSi-speqtakli), da SeiZleba 

moicavdes Tavad studentebs, eqspertis SefasebiT an TviT-SefasebiT (38-

44). Tumca eqspertis mier Sefasebis kanoniereba amerikis SeerTebul 

StatebSi eWvs qveS daayena mSobelma, romelic amtkicebda, rom is 

zRudavda misi Svilis pirad cxovrebas, SeerTebuli Statebis uzenaesma 

sasamarTlom daadgina, rom saeqsperto daskvna iyo Sefasebis misaRebi 

forma (45). 

 Tu kursis erT-erTi mizania efeqturad vamuSaoT studentebi 

jgufSi, jgufis wevrebze ukeTesad vin Seafasebs monawileobas? eqsperti 

da sakuTari Tavis Sefaseba SeiZleba sasargeblo iyos rogorc 

maformiremeli, ise Semajamebeli SefasebisTvis (46-48). avtorebi iyeneben 

am meTods texasis universitetis fiziologiis laboratoriul klasSi, 

sadac studentebi TanamSromloben sakuTari eqsperimentebis dagegmvisa 

da Sesrulebisas; Cven davadgineT, rom studentebi sakuTar Tavsa da 

sxvebs savsebiT obieqturad afaseben. saeqsperto Sefasebisa da TviT-

SefasebiTi aqtivobis Setanam klasSi xeli Seuwyo problemuri 

studentebis adreul identifikacias. formaluri Sefasebis sistemis 

SemoRebamde studentebi Tavs ikavebdnen imisgan, rom maswavlebelTan 
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“CaeSvaT” Tavisi Tanaklaselebi, romlebic ar asrulebdnen samuSaoze 

maTze gankuTvnil nawils. 

 saeqsperto Sefasebis kidev erTi axleburi tipia internetis 

resursebze dafuZnebuli kalibrirebuli saeqsperto recenziis (Calibrated 

Peer Review – CPR) sistema, romelic Seiqmna kaliforniis universitetSi, 

NSF-is da hovard hiuzis samedicino institutis (http://cpr.molsci.ucla.edu/) 

daxmarebiT. CPR sistema maswavlebels aZlevs saSualebas warmoadginos 

saukeTeso, kargi da susti pasuxebi werilobiT davalebaze (magaliTad, 

laboratoriis angariSi). studentebs TviTonve SeaqvT Tavisi davalebebi 

da valdebuli arian Caataron recenzireba da konstruqciuli kritika 

sxvebis mier Semoatanil davalebebze. recenzenti da avtori rCebian 

anonimuri yvelasTvis, maswavleblis garda. CPR amJamad gamoiyeneba 

SeerTebuli Statebis 337 kolejsa da universitetSi (49, 50). 

 Sefaseba aris programis sqemis ganuyofeli nawili da es is ubania, 

romelic Tanamedrove ganaTlebis sistemis wina planze gamodis (51). 

SeerTebuli Statebis kvlevis erovnuli sabWos komitetma SefasebaTa 

safuZvlebze (US National Research Council’s Committee on the Foundations of 

Assessment), 2001 wels (26) gasca rekomendacia gazrdiliyo dafinanseba 

SefasebaTa sqemebis gamokvlevisTvis da amis sapasuxod NSF-ma Tavis 

kursebis, programebis da laboratoriuli gaumjobesebebis programaSi 

Seitana damatebiTi nawili, studentTa miRwevaTa Sefasebis Sesaxeb 

(http://www.ehr.nsf.gov/ehr/DUE/programs/ccli). maswavleblebs, romelTac surT 

gaigon meti samecniero Sefasebis Sesaxem, vurCevT gaecnon Sesabamis 

literaturas (26). 

 Sefasebis misadageba swavlebis miznebTan, SeiZleba aRmoCndes 

programis sqemis yvelaze rTuli amocana da xSirad warmoadgens 

ganmeorebad process. swavlebis miznebs Soris garkveva - risi swavleba 

moxda da risi Semowmeba ganxorcielda, warmoadgens kursis kargad 

dagegmili programis aTvlis wertils (52). 

 

5. swavlebisa da swavlis strategiebi 

 programis ukuqceviTi sqemis saboloo nabijebia im Sinaarsis 

SerCeva, romelic aucilebelia swavlebis miznebis misaRwevad da im 

aqtivobebisa da swavlebis strategiebis ganviTarebisaTvis, romlebic 
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daexmareba studentebs daeuflon masalas miwevaTa sasurvel donemde. am 

nabijebis datoveba bolosTvis, albaT, yvelaze rTuli aspeqtia 

ukuqceviT sqemaSi im maswavleblebisTvis, romlebic miCveuli arian am 

sakiTxiT dawyebas. meore mxriv, Tu programis gegma Sedgenilia 

komitetis mier (rac zogjer igivea, rac katebis erT jgufad Tavis 

moyra) da Sinaarsi datovebulia bolosTvis da moiTxovs, rom mTeli 

Sinaarsi safuZvlad daedos swavlebis miznebs, es SeiZleba efeqturi 

aRmoCndes imisTvis, rom azrTa naklebi gansxvaveba iyos imis Taobaze, Tu 

ra aris aucilebeli. 

 swavleba SeiZleba ganvixiloT, rogorc uwyveti procesi, naCvenebi 

sur. 1-ze, minimalurad interaqtiuli, avtoritetze dafuZnebuli 

leqciiT, erTi mxriv, da mcire zomis damoukidebeli studenturi 

jgufebiT, fakultetis daxmarebiT, meore mxriv. mravali gamokvleviT 

naCvenebia, rom Tu swavlebis odiTgan gamocdili praqtika, romelsac 

didaqtikur leqcias vuwodebT, SeiZleba efeqturi iyos Sinaarsis 

gadasacemad, is ar aris efeqturi strategia ufro maRali donis 

unarebis ganviTarebisTvis, rogoricaa analitikuri da SemoqmedebiTi 

azrovneba. swavlebis gamokvlevam gvaCvena, rom studentebi saukeTesod 

inarCuneben informacias, rodesac isini masalasTan interaqtiurad arian 

dakavSirebuli, an gonebrivad, SekiTxvebze pasuxebis gziT, an fizikurad, 

laboratoriul praqtikumebze (53-56). 

sur. 1 

 resursebiT mdidar pirobebSi, sadac studentebs xeli miuwvdebaT 

wignebze, interaqtiur CD-ROM-ebze da internetze, maswavlebels SeuZlia 

meti pasuxismgebloba daakisros studentebs, raTa maT Seiswavlon 

ZiriTadi Sinaarsi, maTTvis obieqturi SekiTxvebis samuSao wignis 

miwodebiT. studentebs SeuZliaT gamoiyenon maTi resursebi klasis 

drois gareT, raTa upasuxon ZiriTadi Sinaarsis SekiTxvebs, romlebic 

dakavSirebulia informaciis siis CawerasTan, ganmartebasTan da 

aRwerasTan. es strategia aTavisuflebs saklaso oTaxis dros da aZlevs 

maswavlebels saSualebas daamuSavos rTuli masala da Caataros 

araformaluri Sefaseba, raTa Seamowmos, ramdenad gaiges studentebma 

koncefcia. mcire resursebis mqone garemoSic ki, sadac maswavlebeli 
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unda iyos Sinaarsis pirveli wyaro, SesaZlebelia studentebis mier 

daswavlis gaumjobeseba, Tu klass ufro interaqtiurs gavxdiT.  

 swavlenis meTodebi, romlebic aumjobesebs studentebis 

urTierTqmedebas, sxvadasxva saxelebiTaa cnobili: aqtiuri swavleba, 

gamokvleva, swavla aRmoCenis safuZvelze, TanamSromluri swavla. 

aqtiuri swavlebis zogierTi kritikosi acxadebs, rom nebismieri 

swavleba aqtiuria. sakvanZo gansxvaveba ganmanaTlebelTa aqtiur 

swavlebasa da ganaTlebis ufro tradiciul formebs Soris aris rodis 

da sad xdeba swavleba da Sedegebis gagebis siRrme. avtoritetze 

koncentrirebul leqciebSi, sadac maswavlebeli saubrobs, xolo 

studenti bejiTad awarmoebs Canawerebs minimaluri interaqtiurobiT, 

saklaso oTaxSi minimalur daswavlas aqvs adgili. daswavla xdeba 

mogvianebiT, rodesac stidentebi swavloben damoukideblad an 

TanaklaselebTan erTad. maSinac ki, daswavla SeiZleba zedapiruli 

aRmoCndes da Seicavdes, upirveles yovlisa, damaxsovrebas, Tu 

maswavlebeli ar miawodebs saguldagulod Camoyalibebul saSinao 

davalebebs. 

 

5.1. saklaso oTaxis strategiebi  

 aqtiuri daswavla saklaso oTaxSi moiTxovs urTierTobas 

maswavlebelsa da students Soris (57, 58). urTierToba ar unda iyos 

garTulebuli an didi drois momTxovni. zogierTi maswavlebeli Tavs 

ikavebs “aqtiuri swavlebis mcdelobisagan”, radgan isini moqmedeben 

mcdari mosazrebiT, rom aqtiuri swavleba rTuli da xangrZlivi unda 

iyos. piriqiT, aqtiuri swavleba iseTive martivi SeiZleba iyos, rogorc 

studentebis gamokiTxva garkveuli intervalebiT, leqciis dros. didi 

klasis pirobebSi, es meTodi SeiZleba rTuli aRmoCndes, Tu mxolod 

ramodenime studenti aRmoCndeba sakmarisad Tamami, raTa upasuxos 

SekiTxvas, an Tu maswavlebeli ver daelodeba studentebis pasuxs da 

TviTon upasuxebs SekiTxvas. am SemTxvevaSi “wyvilTa Soris gacvlis” 

teqnika (37) sakmaod efeqturia. maswavlebeli Tavazobs studentebs 

individualurad werilobiT upasuxon SekiTxvas da Semdeg adarebs 

mezobeli studentebis pasuxebs. 
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 did klasebSi maswavlebelma SeiZleba waaxalisos yvela studentis 

minawileoba pasuxebis sistemis saSualebiT, dawyebuli patara saindeqso 

baraTebidan, romlebzec studentebi weren maT individualur pasuxebs, 

eleqtronul sapasuxo sistemebamde (59-64). eleqtronuli sapasuxo 

sistemebi Semoifargleba swori/mcdari da mravlobiTi arCevanis 

SekiTxvebiT. am midgomis upiratesoba imaSia, rom studenti umalve 

Rebulobs ukukavSirul informacias imis Sesaxeb, ras fiqrobs klasi. 

eleqtronuli pasuxis sistemis teqnikurad nakleb rTuli versia iyenebs 

ferad indeqsur baraTebs, romlebSic sxvadasxva feri Seesabameba 

sxvadasxva pasuxs (mag.: TeTri aris pasuxi A, lurji – pasuxi B da a.S.). 

studentebi erTdroulad iReben baraTebs, romlebic Seesabameba maT 

pasuxs. 

 “TanamSromlobiTi swavla” gulisxmobs iseT aqtiur swavlas, 

romelic xorcieldeba studentebis wyvilebad an mcire jgufebad 

muSaobisas da romelTa kombinireba gamokiTxvisas iolia did klasSic 

ki. savarjiSoebi TanamSromlobiTi swavlebis dros SeiZleba formaluri 

gakeTdes da studentebisgan moiTxovs werilobiT angariSebs an zepir 

Sejamebas. naklebad formalur doneze, TanamSromlobiTi swavla 

xorcieldeba, rodesac studentebi qmnian saswavlo jgufebs an irCeven 

swavlis partniorebs, raTa mimoixilon testebi (65-73). 

 interaqtiuro SekiTxvebi maswavlebelsa da studentsa da students 

Soris SeiZleba moicavdes faqtobriv informacias an SeiZleba 

moiTxovdes ufro maRali donis azrovnebas. problemebis gadawyveta da 

SekiTxvebi, romlebic moiTxovs gamoyenebas an analitikur azrovnebas, 

Semotanil unda iqnas leqciebze da gavarjiSdes, vidre studentebi 

gamoicdebian maTi saSualebiT. integraluri fiziologia Seicavs uamrav 

magaliTs, romlebic idealuria am tipis saklaso savarjiSoebisTvis. 

 magaliTad, studentebs SeiZleba gagonili aqvT osmoregulaciis 

meqanizmebis Sesaxeb, romlebic saSualebas aZlevs Tevzs SeinarCunos 

dabali Sinagani osmolaroba zRvis wyalSi, miuxedavad wylis 

ganuwyveteli osmosuri kargvisa garemoSi. amis Semdeg studentebs 

SeiZleba movTxovoT ganWvriton, ra fiziologiuri da bioqimiuri 

cvlilebebi moxdeba anadromul TevzebSi, romlebic migrireben mlaSe 

wylidan mtknar wyalSi. am amocanaSi SeiZleba Setanil iqnas davaleba, 
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rom studentebma moigonon fiziologiuri sakontrolo sistema, romelic 

plazmaSi daaregulirebs ionTa koncentracias. amgvari problemebis 

Semotanisas usafrTxo saklaso situaciaSi (e.i. rodesac ar gakeTdeba 

formaluri Sefasebebi), maswavlebels SeeZleba daexmaros studentebs 

aRmoaCinon is sisusteebi, romlebic aRmoCndeba osmoregulaciuri 

meqanizmebis Sesaxeb maT codnaSi. saklaso aqtivoba studentebs aZlevs 

praqtikul gamocdilebas, raTa upasuxon iseT SekiTxvebs, romelTac 

SeiZleba waawydnen gamocdaze, xolo maswavlebels eqneba imis 

SesaZlebloba, rom moaxdinos problemis gadawyvetis iseTi modeluri 

teqnikis Seqmna, romelic studentebisagan iqneba wamosuli. 

 miuxedavad imisa, rom SekiTxvis dasma aris aqtiuri swavlebis 

yvelaze martivi da yvelaze farTod xmarebuli tipi saleqcio 

situaciaSi, arsebobs sxva teqnikebis mravali saxec. mokle aRwera da 

resursebi moyvanilia cxrilSi 1. saklaso oTaxSi Sefasebis teqnikis 

saxelmZRvanelo, romelic adre vaxseneT, ideebis mdidari wyaroa (37). 

cxrili 1 

interaqtiuri swavlebis aqtiurobebi 

aqtiuroba da mokle aRwera literatura 
kvleviTi da proeqtebis laboratoriebi 
konkretuli kvleva da problemuri swavla 
muSaoba samecniero literaturaze 
TamaSebi 
rukebi da grafikebi 
plakatebi 

98-102 
103-112 
113-117 
118-123 
124-129 
130-132 

      

 rukis Sedgena (romelsac, agreTve, uwodeben konceftualuri rukis 

Sedgenas) aris masalis araxazobrivi organizaciis saSualeba, rac 

uaxlovdeba grafikebs, romelTac Cveulebriv iyeneben fiziologiuri 

procesebis sailustraciod (74). rukam SeiZleba miiRos sxvadasxva forma, 

magram Cveulebriv Sedgeba ganmartebiTi isrebiT dakavSirbuli 

terminebis an koncefciebisagan (75). rukebi sasargeblo saSualebaa 

studentebisTvis, raTa ganaviTaron konceftualuri gageba, radgan kargi 

rukis Sedgena moiTxovs terminebs Soris urTierTobis gaazrebas da 

koncefciebis ierarqiul struqturebSi organizaciis unars. rukebi 

SeiZleba gamoviyenoT SefasebisTvis da swavlebisTvisac. 

 plakatebi warmoadgens tradiciuli sakurso naSromis SemoqmedebiT 

Canacvlebas; is agreTve efeqturi saSualebaa, raTa Tavi davaRwioT 
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plagiatis problemas an naSromis SeZenas sxvisgan. plakatis formati 

iseTivea, rogorc gamokvlevis safuZvelze gaformebuli sastendo 

moxseneba samecniero Tavyrilobaze. studentebi irCeven an iReben 

davalebis saxiT Temas da ikvleven mas literaturaSi, rasac SeiZleba 

dasWirdes mcire daxmareba (76, 77). Semdeg studentebi ajameben maT mier 

Seswavlil masalas plakatis saxiT, raTa damuSavebuli Tema aswavlon 

TavianT Tanakurselebs. plakati unda Seicavdes karg vizualur damxmare 

elementebs (grafikebs, diagramebs, fotosuraTebs), agreTve erTgverdian 

reziumes da literaturis sias. amgvari plakatebi organizebulia 

“sastendo sesiebad”, saklaso oTaxis an farTo derefnis keelebze 

gakruli plakatebiT. TiToeuli studenti warmoadgens sakuTar plakats 

erT sesiaze da Seafasebs winaswar daTqmul plakatebs – meoreze. 

qulebis dadgena da ukukavSirebi gaadvilebuli standartizebuli 

formebis gamoyenebiT, romlebSic gamoyofilia plakatis Sinaarsi da 

garegani xarisxi, literaturis gonivruli da Sesaferisi citireba, da 

avtoris mier informaciis warmodgena. erT-erTi CvenTagani efeqturad 

iyenebda plakatebs rogorc ufroskursel biologebTan, ise umcrosebSi. 

orive populaciis studentebi amboben, rom maT moswonT SesaZlebloba 

ukeT daeuflon sagans da aswavlon is Tanatolebs. 

 meore SemoqmedebiTi aqtiurobaa rolebis TamaSi, romelSic 

studentebi sakuTar Tavze iReben romelime fiziologiuri komponentis 

rols da moqmedeben, rogorc procesi (78). rolis TamaSis klasikuri 

magaliTia video “cilis sinTezis baleti”, romelic 1971 wels gaaketa 

nobelis premiis laureatma paul bergma, romelSic misi studentebi 

cekviT warmoadgendnen transkrifciis da translaciis rTul suraTs; es 

kostumirebuli warmodgena Catarda stenfordis universitetis 

fexburTis stadionze (79), rasac Tan axlda luis qerolis poemaze – 

“jebervoki” – dafuZnebuli Txroba. rolebis TamaSisTvis xelsayreli 

Temis sxva magaliTebia filamentebis SecurebiTi moZraobaa kunTis 

SekumSvisas, ionuri arxebis gaReba da daxurva moqmedebis potencialis 

dros, gaxsnili nivTierebebis klirensi TirkmelSi plazmidan, Jangbadis 

transporti sisxlSi plazmisa da hemoglobinis saSualebiT. 

speqtaklebis dagegmva moiTxovs saguldagulo gaazrebas da 
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studentebisTvis scenaris daweris davaleba aZlevs maT saSualebas 

aRmoaCinon, ramdenad kargad aqvT maT gagebuli dasasuraTebeli procesi. 

 

5.2. aqtiuri laboratoriebi 

 studenturi laboratoriebi an praqtikuli sesiebi aqtiuri 

swavlebis saukeTeso saSualebaa, magram mxolod im SemTxvevaSi, Tu 

protokoli yuradRebiTaa Sedgenili. Tu es ase ar aris, SesaZloa 

studentebma ubralod “CarTon da uyuron” savarjiSos ise, rom arc 

erTxel ar CarTon procesSi sakuTari tvini (80, 81). sakmaod xSirad, 

azrovneba da swavla ar poulobs Tavis adgils, vidre studenti ar 

aRmoCndeba saxlSi sakuTari angariSis dasawerad, rodesac ukve Zalian 

gvianaa maTi Secdomebis gamosworeba. 

      laboratoriaSi aqtiuri swavleba SeiZleba ramdenadme 

gaumjobesdes, Tu studentebs vTxovT winaswar ganWvriton ra moxdeba an 

axsnan, ratom atareben isini garkveul proceduras (82). yvelaze aqtiuri 

laboratoriebi isaa, romlebSic studentebi TviTon gegmaven, asruleben 

da warmoadgenen angariSs maTi sakuTari eqsperimentebis Sesaxeb (83, 84). 

sadac ki es SesaZlebelia, studenturi laboratoriis sqema unda iyos 

Semdegnairi: 

1. studentebs unda evalebodes ganWvriton ra Sedegi iqneba miRebuli 

eqsperimentSi da axsnan is mosazreba, romelic dgas maTi 

ganWvretis ukan. 

2. studentebs unda daesvas SekiTxva ratom dgamen isini garkveul 

nabijs proceduraSi an ratom iyeneben isini garkveul xelsawyoebs. 

3. studentebs unda mieces saSualeba dagegmon, Seasrulon da 

gaaanalizon maTi sakuTari eqsperimentebi. 

 

5.3. aqtiuri swavlebis CarTva programaSi 

 interaqtiuri swavleba SeiZleba Zalian damafrTxobeli aRmoCndes 

im maswavleblebisTvis, romlebic miCveuli iyvnen tradiciul saleqcio 

teqnikas. anjelos da kross (37) aqvT ramodenime sasargeblo miTiTeba, 

magram yvelaze mniSvnelovani rCevaa: daiwyeT mcirediT! fakultetis 

erTma enTuziastma axalgazrda wevrma erT semestrSi gadawyvita 

daenerga mravali cvlileba mis adamianis fiziologiis klasSi. man 
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Semoitana wesi, rodesac studentebi msjelobdnen maT mier miRebul 

qulebze, darmatebina TanaklaselTa Sefaseba da muSaoba mcire 

jgufebSi, saleqcio sesiebis dros, da studentebs avalebda satesto 

SekiTxvebis daweras. Sua semestrSi, rodesac gairkva, rom klasi 

ukiduresad warumatebeli iyo, mas ar hqonda raime idea romeli 

cvlileba an cvlilebebi unda gaeuqmebina – man zedmetad bevri 

Semoitana erTdroulad. 

 erTi martivi, magram efeqturi meTodi zogierTi interaqtiuri 

aqtivobis SemotanisTvis tradiciul klasSi gulisxmobs imas, rom 

maswavlebelma waikiTxos leqcia 5-dan 15 wuTamde, Semdeg SeCerdes da 

misces klass SekiTxva. meore gzaa SekiTxvis dasma, magram pirdapir 

konkretuli studentebisTvis, raTa maT werilobiT upasuxon SekiTxvas 

sakuTar rveulebSi da ara zepirad. klasSi mxolod erTi aspeqtis 

SecvliT, rogorc studentebi, ise maswavlebeli eguebian mdgomareobas 

ufro iolad. Tu aqtiuroba ar aris warmatebuli pirvelive 

mcdelobisas, unda gaiTvaliswinoT Tqveni adreuli gamocdileba, raTa 

naxoT, ra SeiZleba Seicvalos meti warmatebisTvis. 

 nebismier maswavlebels, romelic cvlis swavlebis saSualebebs, 

esaWiroeba moqniloba, moTmineba da iumoris grZnoba. zogierTi aqtivoba 

SeiZleba warmatebuli aRmoCndes pirvelive mcdelobisas, magram sxvebs 

SeiZleba dasWirdes cvlilebebi, raTa miaRwion dasaxul mizans. rac 

muSaobs studentTa erT populaciaSi, ar muSaobs sxvebTan. saklaso 

oTaxis fizikurma mdgomareobam SeiZleba agreTve xeli SeuSalos 

interaqtiur swavlebas. idealur saklaso oTaxs aqvs moZravi skamebi da 

magidebi, Tu oTaxi pataraa, an Tu sivrce rigebs Soris sakmarisad didia, 

raTa maswavlebelma Tavisuflad iaros maT Soris. portatiuli 

mikrofonebi agreTve sasargebloa did auditoriebSi, raTa 

maswavlebelma SeZlos datovos Tavisi kaTedra da imoZraos studentebs 

Soris.  

 bolo rCevebi warmatebuli interaqtiuri swavlebisaTvis aRwerilia 

wina ganyofilebebSi: uTxariT Tqven studentebs, ras aketebT da risTvis, 

da darwmunebuli iyaviT, rom Tqveni Sefaseba Seesabameba Tqven swavlebas. 

Tu Tqven avalebT studentebs gadawyviton problema leqciis dros, 

magram agrZelebT testTan dakavSirebuli damaxsovrebuli faqtebis 
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gadaReWvas, isini swrafad gauZaliandebian problemis gadawyvetas. 

rogorc erTma kolegam Tqva, “studentebi strategiulebi arian – Tavis 

mondomebas isini gamoiyeneben iq, sadac jildo udidesi iqneba”. 

 

6. programis Sefaseba momavali dagegmvisTvis 

 programis gadaxalisebis erT-erTi yvelaze rTuli da yvelaze 

iSviaTad gadaWrili amocanaa kursis warmatebis Sefaseba. programis 

Sefasebas unda hqondes rogorc subieqturi, ise obieqturi komponentebi 

da unda Seicavdes Semodinebas studentebisgan, iseve, rogorc kolegebis 

Sefasebas, Tu es SesaZlebelia (85). lexneri (86) aRwers swavlebis 

strategiebis warmatebis Sefasebis zogierT siZneles, gansakutrebiT im 

sakiTxebSi, romelTac mecnieruli meTodologia Tvlis adekvatur 

kontrolad. 

 obieqturi Sefasebis erT-erTi yvelaze gavrcelebuli tipia weriTi 

gamocda. mecnierebs Sefasebis am tipTan raime problemebi ara aqvT, 

radgan is iZleva monacemebs, romlebic eqvemdebareba statistikur 

Sefasebas. samedicino saswavleblebSi erovnuli sabWos gamocdebi 

xSirad gamoiyeneba, rogorc aTvlis wertili imis gasarkvevad, programis 

cvlileba warmatebuli iyo Tu warumatebeli. sxva saswavleblebSi, 

maswavleblebs SeuZliaT gamoiyenon Sinaarsis testi, raTa 

raidenobrivad gansazRvron monacemebi programis Secvlamde da Secvlis 

Semdegi. 

 rac Seexeba studentur Sefasebebs, mniSvnelovania, rom programis 

SefasebisTvis dasmuli SekiTxvebi Seesabamebodes mocemuli klasisTvis 

swavlebis miznebs. Tu kursis erTi mizania vaswavloT problemis 

gadaWra, magram sagamocdo SekiTxvebi amowmebs mxolod imas, ramdenad 

daimaxsovres studentebma terminebis didi leqsikoni, testi ver 

gamodgeba, rogorc kursis sqemis zusti Sefaseba. 

 studentebisgan miRebuli subieqturi ukukavSiri agreTve kursis 

Sefasebis sakvanZo komponentia da SeiZleba iyos rogorc maformirebeli, 

ise Semajamebeli. anonimuri maformirebeli Sefaseba SeiZleba 

gamoviyenoT klasis progresis dakvirvebisTvis, rac maswavlebels 

miscems saSualebas gaakeTos Sesworebebi, vidre studentebi daweren 

kursis TavianT saboloo Sefasebas, rac iqneba is sabuTi, romelic 
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gamoyenebul iqneba kontraqtis da xelfasis gansjisas, an dawinaurebis 

da StatSi datovebis gadawyvetisas. studentebis mxridan imis uaryofiTi 

aRqma, rac saklaso oTaxSi xdeba, SeiZleba garkveulwilad Semsubuqdes, 

Tu studentebs gamoviyenebT momxreebad klasis pirvelive dRidan. Tu 

maswavlebeli ganmartavs ra cvlilebebi ganxorcielda da ra iyo amis 

mizezi, studentebi naklebad CaTvlian, rom maswavlebeli cdilobs maT 

dabnevas an rom es iyo garTuleba. maswavleblisTvis mniSvnelovania, rom 

is, kursis ganmavlobaSi, ramodenimejer daubrundes Temas, radgan 

studentebi XXXXXXXXXX… pirvelad gaiges is. 

 studentebis raodenobrivma ukukavSirma SeiZleba miiRos kiTxvaris 

forma, pasuxebiT, romlebic warmodgenilia likertis xuT nawiliani 

skaliT, sadac 1 aris ar veTanxmebi sruliad da 5 - veTanxmebi sruliad 

(87). am tipis kiTxvarebi xSirad Cndeba im gamoqveynebul werilebSi, 

romlebic exeba studentebis reaqcias programis cvlilebaze. meore 

mxriv, maT aqvs erTi mniSvnelovani nakli: maswavlebelma dawera 

SekiTxvebi da SesaZloa ar fiqrobda kursze iseve, rogorc studentebi. 

ridesac aseTi kiTxvarebi gamoiyeneba, studentebs unda mieces saSualeba 

daweron sakuTari Tavisufali pasuxebi an SeniSvnebi. 

 Sefasebis erTi meTodi, romelsac mecnierebi ar iyeneben, vinaidan 

is iZleva “rbil” monacemebs, aris raodenobrivi Sefaseba, rogoricaa 

gamokiTxva an fokusuri jgufi studentebTan (88, 89). erT-erT CvenTagans 

aqvs gamocdileba, rom Sefasebis am formam SeiZleba mogvces informacia, 

romelsac ver miviRebT sxva meTodebiT. fiziologiis erT klasSi 

studentebs mieca likertis winaswari- da Semdgomi testebi, romlebic 

ekiTxeboda maTi unaris Sesaxeb, TviTonve eregulirebinaT sakuTari 

swavla, maTTvis upiratesad misaRebi swavleba, da maTi unaris Sesaxeb 

eazrovnaT da gadaewyvitaT fiziologiuri problemebi. raodenobrivi 

testis Tanaxmad, semestris  kursis ganmavlobaSi mniSvnelovani 

cvlileba ar SeiniSneboda. meore mxriv, semestris dasasrulis 

gamokiTxvisas igive studentebma gamoTqves azri, rom isini mniSvnelovnad 

Seicvalnen. rogorc Cans, am SeuTavseblobidan gamomdionareobs, rom 

studentebi an ver grZnobdnen, sakmarisad Rrmad, TavianT cvlilebas, 

rodesac isini asrulebdnen raodenobriv tests, an, SesaZloa, testis 
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sityvieri forma ar Seesabameboda maT leqsikons, raTa aexsnaT igive 

movlena. 

 

7. programis kvlevisa da ganviTarebis moxseneba 

 axleburi, efeqturi, kargad dasabutebuli programa 

ganswavlulobis iseTive produqtia, rogorc laboratoriuli kvlevis 

Sedegad miRebuli aRmoCenebi (90-92). ganaTlebisTvis aucilebeli 

ganswavlulobis xarisxis standartebi SemoTavazebulia glasikis da 

Tan. (93) mier. iseTi programis Sedgena, romelic iTvaliswinebs 

integracias, saWiroebs gasaerTianebeli sagnebis farTo da Rrma codnas. 

programis ganviTareba moiTxovs Tqvengan iyoT kargad informirebuli 

ara marto Tqveni sagnis Sinaarsis Sesaxeb, aramed Sesaferisi da 

efeqturi swavlebis da swavlis strategiebis Sesaxebac. maswavleblebs 

unda hqondeT inteleqtualuri disciplina, raTa darwmunebuli iyvnen, 

rom miznebi, meTodebi da Sefasebebi srulyofilia da rom programuli 

siaxleebi mkacrad aris Semowmebuli. yvela es inteleqtualuri aqtivoba 

moiTxovs SemoqmedebiT midgomas. 

 iseve, rogorc laboratoriul gamokvlevebSi, ganswavlulobis 

produqtebisa da Sedegebis gavrceleba da recenzireba Tanamedrove 

akademiur wreebSi aucilebelia. saswavlebelSi fiziologebi swavloben, 

rogor moaxsenon kvlevis Sedegebi. Cven vayalibebT Cveni namuSevris 

warmodgenis unar-Cvevebs sastendo an zepiri moxsenebisTvis da Cven 

vswavlobT, ra moeTxoveba werilobiT statias da rogor SevarCioT 

Sesaferisi jurnali Cveni naSromis publikaciisTvis. Cven igive unda 

vakeToT fiziologiis swavlebisas. 

 programis siaxleebis saCvenebeli saangariSo statiis zogadi 

struqtura kvlevis angariSis analogiuri unda iyos (94). gamoqveynebuli 

programa unda Seicavdes Sesavals, programis aRwerilobas, mis 

ganviTarebas, da misi saganmanaTleblo Sedegebis Sefasebas; ganxilvas da 

daskvnebs. specialuri instruqcia amgvari xelnaweris recenzirebisTvis 

moyvanili aqvs bordajs (95). cxrilSi 2 calkea motanili is elementebi, 

romelTac redaqtorebi da recenzentebi moelian im statiaSi, romelic 

programis ganviTarebas exeba. 
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7.1. saganmanaTleblo siaxleebis moxsenebis Sesaferisi adgilebi 

 rogorc mecnier-ganmanaTleblebma, Cven unda gaverkveT, sad iqneba 

yvelaze misaRebi Cveni samuSaos Sedegebis moxseneba ise, rom Cvenma 

kolegebma isargeblon Cveni warmatebebiT da Tavi aaridon Cveni 

Secdomebis gameorebas. mravali profesiuri asociacia Tavis 

Tavyrilobebze amJamad uTmobs adgils sastendo da zepir moxsenebebs, 

miZRvnils ganaTlebisadmi. arsebobs, agreTve, mravali recenzirebadi 

Jurnali, romlebic beWdaven statiebs biologiis swavlebis Sesaxeb, maT 

Soris ramodenime moipoveba mxolod internetSi. erTi recenzirebadi 

Jurnali, romelic beWdavs statiebs sagangebod fiziologiuri 

ganaTlebis Sesaxeb aris Advances in Physiology Education, romelsac gamoscems 

amerikis fiziologiuri sazogadoeba. es da sxva Jurnalebi, romlebic 

beWdaveb werilebs biologiuri ganaTlebis Sesaxeb, CamoTvlilia 

cxrilSi 3. 

 

7.2. adamianze muSaobis nebarTva saganmanaTleblo kvlevaSi 

 maswavlebelTa umravlesoba arasodes fiqrobs, rom rasac Cven 

vaketebT saklaso oTaxSi, gamokvlevaa, magram Tu Cven vcvliT swavlebis 

gzebs, vagrovebT informacias am cvlilebaTa efeqturobaze, Sedegebis 

mixedviT, da Semdeg vakeTebT sxva cvlilebebs, Cven gavdivarT igive 

inteleqtualur process, romelsac mecnieri gadis laboratoriaSi. am 

SemTxvevaSi, saklaso oTaxi laboratoriaa da Cveni studentebi ki 

kvlevis subieqtebi. amgvarad, Cven unda gvaxsovdes, rom Tu gvinda 

gamovaqveynoT Cveni saganmanaTleblo eqsperimentebis Sedegebi, Cven unda 

davicvaT adamianebze Casatarebeli gamokvlevis eTikuri wesebi (96) da 

unda miviRoT Cveni universitetis sarecenzio sabWos (IRB) nebarTva. 

 sabednierod, SeerTebuli Statebis mTavroba im kvlevas, romelic 

xorcieldeba sazogadod miRebul saganmanaTleblo pirobebSi da 

romelic gamoiyeneba programis an swavlebis meTodebis 

gasaumjobeseblad an Sesafaseblad, Tvlis gamonaklisad da ar 

iTvaliswinebs yvela maregulirebel kontrols. zusti wesebi iTvleba 

konkretuli institutis prerogativad, amitom qvemoT motanili aRwera 

mxolod magaliTia. 
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 texasis universitetSi, ostinSi, Tu maswavlebeli agrovebs 

monacemebs studentis warmatebebze ise, rom man SeiZleba gaaumjobesos 

misi swavleba da Tu Segrovebuli monacemebi arasodes datovebs 

universitets, adamianze muSaobis recenzireba saWiro ar aris. Tu 

pedagogi agrovebs monacemebs misi sakuTari moxmarebisTvis, xolo Semdeg 

Rebulobs gadawyvetilebas maTi gamoqveynebis Sesaxeb ise, rom sxva 

pedagogebmac SeiZleba isargeblon am SedegebiT, man unda Seitanos 

gancxadeba IRB-Si me-4 kategoriis gamonaklisis misaRebad. am 

gancxadebaSi unda iyos miTiTebuli, rom monacemebi ar grovdeboda 

sakvlevi miznebiT da rom savaraudo publikacia warmoadgens arsebuli 

informaciis meorad gamoyenebas. meore mxriv, Tu maswavlebelma winaswar 

icis, rom is gamoaqveynebs monacemebs, maSin unda moxdes universitetis 

informirebuli Tanxmobis wesebis dacva, raTa moxdes imis garantireba, 

rom gamokvleva ar iqoniebs raime gavlenas studentis Sefasebebze 

klasSi da rom studentis konfidencialoba daculi iqneba (97). 

recenzirebadi Jurnalebis umravlesoba moiTxivs, rom ganaTlebis 

dargSi Catarebuli gamokvlevis statiis avtorma statiaSi unda Seitanos 

punqti, sadac axsnili iqneba institutis nebarTvis an gamonaklisis 

daSvebis procedura. 

  

8. daskvna 

 es wigni warmoadgens wamyvani biologiuri mecnierebis 

amaRelvebeli ganviTarebis mowinave xazs – mimdinareobs integraluri 

fiziologiis, rogorc misi maorganizebeli principis, aRorZineba. Cveni 

disciplinis am centraluri rolis ganviTareba damokidebulia im 

studentebis mozidvasa da ganaTlebaze, romlebic iqnebian Semdegi 

Taobis fiziologebi. Cveni kvlevis unar-Cvevebis saklaso oTaxSi 

adaptaciiT da danergviT, Cven SevZlebT gavaumjobesoT Cveni unari 

vaswavloT da gavaRvivoT enTuziazmi studentebSi. rodesac Cven virCevT 

swavlebisa da swavlis meTodebs Cveni kursebisTvis, unda visargebloT 

im upiratesobebiT, romlebic gamomdinareobs ganaTlebis dargis 

gamokvlevebis axali miRwevebidan – rogor SeiZleba saukeTesod 

davexmaroT studentebs swavlaSi. axali integraluri programebis 

SeqmniTa da SefasebiT, da Sedegebis gavrcelebiT kolegebs Soris, Cven 
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Segvaqvs Cveni wvlili disciplinis ganviTarebaSi, romelic did 

moTxovnebs uyenebs swavlebas, rogorc ganswavlulobis erT-erT formas. 
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cxrili 3 

Jurnalebi, sadac ibeWdeba werilebi ganaTlebis Sesaxeb 

(sia da veb-misamarTebi) 

 

suraTi 1. swavleba da swavla uwyveti procesia, minimalurad 
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neiroendokrinuli qseli 

John A. Russell and Gareth Leng 

_____________________________________________________________________________ 

 

1. Sesavali 

neiroendokrinuli qselebi Tavis tvinSi neironebis 

urTierTdakavSirebuli wredia, romelic ayalibebs neiroendokrinuli 

sistemebis kontrolis centralur komponentebs da, zog SemTxvevaSi, 

vrceldeba zurgis tvinSi. maTi aqtiuroba qcevebs da survilebs, 

avtonomiur nervul moqmedebas da endokrinuli sistemebis aqtiurobas 

ukeTebs organizebas. neiroendokrinologia Seiswavlis, Tu rogor 

akontrolebs Tavis tvini organizmis funqciebs hormonebis sekreciis 

regulaciiT da moicavs Tavis tvinis hormonebis moqmedebebis 

Seswavlas. TiTqmis yvela endokrinuli jirkvali kontroldeba Tavis 

tvinis mier da TiTqmis yvela hormons SeuZlia zemoqmedeba moaxdinos 

(“ukukavSiris” meSveobiT) Tavis tvinis aqtiurobaze. hipoTalamusi 

aris Tavis tvinis umniSvnelovanesi nawili, magram mas mniSvnelovani 

urTierTobebi aqvs Tavis tvinis ubnebTan, romelic exeba gare da Sida 

garemos monitorings da emociebisa da qcevebis generacias. 

neiroendokrinuli meqanizmebis meSveobiT, Tavis tvini 

akontrolebs wylis balanss, gamravlebis yvela aspeqts, sadReRamiso 

ritmebs, metabolizms, zrdas da reaqciebs stresze. es moqmedebebi 

aRmocendeba Tavis tvinidan calkeuli sasicocxlod mniSvnelovani 

gamosavaliT: ukana hipofiziT; hipoTalamuri vaskuluri kavSiriT wina 

hipofizTan; epifiziT; Tirkmelzeda Zvlis tvinisken simpatikuri 

nervuli gadinebiT da pankreatuli kunZulis simpatikur-

parasimpatikuri inervaciiT. wina hipofizis hormonebi rigrigobiT 

aregulireben sxva endokrinul jirkvlebs. 

Tavis tvinze hormonebis zemoqmedeba mniSvnelovania 

ganviTarebis (Tiroqsini, steroiduli hormonebi), gamravlebis (sasqeso 

steroidebi da qceva), wyurvilis (angiotenzini), madis (insulini, 

leptini), da guneba-ganwyobilebisTvis (adrenokortikoidebi). am 

meqanizmebis moSla iwvevs specifikur daavadebebs (mag., kuSingis 
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daavadeba), normaluri funqciis dakargvas (uSviloba) an 

wonasworobis darRvevas (simsuqne). neiroendokrinologiis codnis 

gamoyeneba saSualebas iZleva SevarCioT sxvagvarad gamocdili 

avtomaturi procesebi iseve, rogorc am darRvevebis racionaluri 

mkurnaloba.   

 

1.1. neirohormonebi 

hormonebi - es is nivTierebaa, romelsac qmnis specialuri 

ujredebi sxva ujredebis jgufebis moqmedebis Sesamowmeblad da 

romlebic tradiciulad aRweven samizne ujredebs sisxlis mimoqcevis 

saSualebiT. miuxedavad amisa, bevri nivTiereba, romlebic aRwerilia, 

rogorc “hormonebi”, agreTve neironebis mier warmoiqmneba Tavis 

tvinSi da funqcionireben aq rogorc neirotransmiterebi, an rogorc 

adgilobrivi neirohormonebi, romlebic ufro metad difuzirdebian, 

vidre klasikuri neirotransmiterebi, romlebic esazRvreba sinafsur 

naprals. Tavis tvinSi es molekulebi CarTuli arian wredebis an 

qselebis aqtiurobaSi, romlebic warmoadgenen  neiroendokrinuli 

sistemebis nawils, an aregulireben mas. am neirohormonebis 

gamoTavisuflebas da igive (an Zalian msgavsi) mocirkulire 

molekulebs Soris “jvaredini kavSiri” ar xdeba sisxl-tvinis 

barieris gamo (BBB). rac Seexeba peptidur hormonebs, Tavis tvinSi 

sisxlis kapilarebis endoTeliur ujredebs Soris mWidro SeerTeba, 

romelic  qmnis   BBB-s, aferxebs maT Sesasvlels. miuxedavad amisa, 

arsebobs ramdenime adgili, romlebic esazRvreba tvinis Sua xazis 

parkuWebs, sadac BBB Riaa da am “parkuWisirgvliv organoebSi” 

peptidur hormonebs SeuZliaT Sevidnen Tavis tvinSi da SeaRwion 

mokle manZilze. zogierTi peptiduri hormonisTvis arsebobs 

satransporto meqanizmebi parkuWebis qorioidul wnulSi, romelsac 

es peptidebi gadaaqvs BBB gavliT sazurgtvino siTxeSi, rac 

uzrunvelyofs gzas Tavis tvinis ujredgareTa siTxisken.  
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   1.2. qceva 

radganac hipoTalamusidan gamosasvlelebi moicavs  

avtonomiuri nervuli sistemis kontrols da radganac hipoTalamusi 

CarTulia qcevebis regulaciaSi, SeiZleba organizebul iqnas 

saTanado avtonomiuri, qceviTi da endokrinuli reaqciebi gare Tu 

Sida gavrcelebaze. homeostazis optimaluri regulaciisTvis 

hormonebis mier regulirebad funqciebs xSirad aqvT saTanado 

asocirebuli qcevebi. magaliTad SeiZleba moyvanil iqnas sma, rogorc 

wylis balansis regulaciis nawili; kveba, rogorc metabolizmis 

regulaciis nawili; Tavdacvis qcevebi (gaqceva an agresia), rac   

stres-faqtorebis daZlevis mniSvnelovan meqanizmebs warmoadgens; 

reproduqciuli qcevebi arsebiTia SobadobisTvis; socialuri qcevebi 

mniSvnelovania axalgazrda Taobis gamoyvanisTvis an socialur 

jgufebSi erTobliobis SenarCunebisTvis. misaRebi postulatia is, 

rom “neiropeptidis” moqmedebebi Tavis tvinSi eTanxmeba igive peptidis 

moqmedebebs, roca igi organizmis sxva adgilebSi funqciobs, rogorc 

hormoni. magaliTad, oqsitocinis zemoqmedeba saSvilosnoze 

mSobiarobisas da sarZeve jirkvalze ZuZuTi kvebisas Zalzed 

mniSvnelovania STamomavlobis gadasarCenad: Tavis tvinSi oqsitocini 

zemoqmedebs dedobrivi qcevis iniciaciaze da socialur qcevaze. amis 

sapirispirod, vazopresinis, rogorc hormonis, zemoqmedeba xels 

uwyobs adrenokortikotropuli hormonis (ACTH) gamoyofis 

stimulacias stresis sapasuxod, inarCunebs ra organizmSi wylis 

balanss, roca is gamofitulia da sisxlis wnevis dones sisxlis 

dakargvisas: Tavis tvinSi vazopresini CarTulia agresiuli qcevis 

regulaciaSi, romelic SeiZleba saTanado iyos situaciebSi, sadac 

saWiroa vazopresinis sistemuri hormonaluri moqmedebebi. 

 

1.3. genis eqspresia 

neiroendokrinuli qselis klasikuri aRwera moicavs  Tavis 

tvinis calkeuli ubnebis definicias, rac arsebiTia gansakuTrebuli 

homeostatikuri funqciisTvis, maT urTierTkavSirebs, transmiterebis, 

neirohormonebis da ujredSida kaskadebis identifikacias, romlebic 

gamoiyeneba signalebis gadasacemad. signalizaciis elementebis 
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vargisoba koreqtirdeba genis eqspresiis regulaciiT. 

neiroendokrinuli qselis aRweris am doneze, genis eqspresia 

neiroendokrinuli sistemebis moqmedebis mniSvnelovani 

ganmsazRvrelia. amgvarad, receptoruli genebis eqspresia 

aucilebelia neirohormonebis yvela klasisTvis, masinTezirebeli an 

makonvertirebeli enzimebis Secvlili eqspresia mniSvnelovania 

steroidebisTvis da genebis eqspresia neiropeptidebis 

prekursorebisTvis neiropeptidis vargisobis mniSvnelovani 

ganmsazRvrelia. identificirebul iqna bevri neiropeptidi da maTi 

warmoqmna tipurad SezRudulia SedarebiT mcire raodenobis 

neironebiT, romlebic xSirad Tavmoyrilia calkeul birTvebSi. 

saerTod, peptidebis neironebi genebs erTze meti neiropeptidisTvis 

eqspresireben da eqspresiis paterni ganisazRvreba ganviTarebis 

ganmavlobaSi. miuxedavad amisa, aris agreTve neirohormonebis 

sasignalo meqanizmebis moqmedebis regulaciis DmravlobiTi, post- an 

aragenomuri doneebi: magaliTad, receptoris internalizacia, 

ujredSida regulatoruli proteinebis fosforilireba da 

neiropeptiduri prekursorebis alternatiuli damuSaveba. 

 

1.4. ukukavSiri 

saerTod, neiroendokrinuli qselebi avtomaturad 

regulirdebahomeostatikuri funqiis Sesasruleblad; tipurad, es 

moicavs gamosavlis monitorings, ase rom hormonebis sekrecia 

SeiZleba gaizardos an Semcirdes fiziologiur konteqstSi saTanado 

efeqtis warmosaqmnelad. ukukavSiris signalebi neiroendokrinul 

sistemebSi moqmedeben mravlobiT doneebze da, saerTod, hormonuli 

ukukavSiris signalebi Tavis tvinze receptorebis da 

postreceptoruli signalizaciis meqanizmebis meSveobiT moqmedeben, 

romlebic imave an Zalian msgavsi periferiuli hormonebis moqmedebebs 

akavSireben. amgvarad, genebi neirohormonebis, hormonebis da maTi 

receptorebisTvis ekonomiurad gamoiyeneba organizmis funqciebis 

kontrolisTvis. miuxedavad amisa, sxva wyaroebidan gamosasvlels 

SeuZlia gaauqmos uaryofiTi ukukavSiri da endokrinuli sistemebis 

reagirebis unaris cvlileba mimarTos cvalebadi garemosken. 



 5

 

1.5. neiroendokrinuli ritmebi 

  

ritmuloba damaxasiaTebelia neiroendokrinuli qselebisTvis,   

romlebic iwveven hormonebis wyvetil, pulsur sekrecias wina da 

ukana hipofizidan. sxvadasxva neiroendokrinul sistemebs Soris 

arsebobs periodulobis farTo diapazoni: vazopresinis 

individualuri neironebi gamoiyofian ramdenime wamidan ramdenime 

wuTamde intervalebiT; oqsitocinis neironebi yovel ramdenime wuTSi 

sinqronulad ganimuxtebian moqmedebis potencialebiT dabadebisas an 

ZuZus wovebisas; hormonis gamoyofis zrdis hormonis (GHRH) neironebi 

gamoiyofebian 3-dan 4-mde intervalebiT; kortikotropinis gamomyofi 

hormonis (GHRH) neironebi aqtiurebi arian bazalur pirobebSi 

mxolod sifxizlis saaTebSi. es ritmebi warmoiqmneba neironebisken 

gasasvlelis da maT Sinagan Tvisebebs Soris urTierTmoqmedebiT. CHR 

neironebis SemTxvevaSi, maTi sadReRamiso ritmebi gadaadgildeba 

supraqiazmuri neironebis avtomaturi cirkaduli ritmebis 

aqtiurobiT; am neironebis ritmuloba gamowveulia droze 

damokidebuli genebis kaskadiT da maTi produqtebiT.   

 

1.6 mizani 

aq, yuradRebas gavamaxvilebT oqsitocinis da vazopresinis 

msxvilujredul neironebze, rogorc neiroendokrinul qselSi 

mniSvnelovan funqciur erTeulze - peptiduri neironebis klasikur 

warmomadgenlebze. moyvanilia genebis mikroqselebis koncefcia 

socialur qcevaSi oqsitocinis neironebis rolTan kavSiris Sesaxeb. 

Semdeg ganxiluli iqneba hipoTalamuri paraventrikuluri birTvis 

(PVN) organizacia da funqciebi gavrcobil qselSi maTi rolis 

konteqstSi, romelic warmoqmnis stresis reaqciebs. aRweril iqneba 

mini-qseli, romelic iwvevs zrdis hormonis (GH) pulsur gamoyofas, 

da Tu rogor integrirdeba igi im qselTan, romelic aregulirebs 

metabolizms da iRebs ukve identificirebul signalebs metabolizmis 

Sesaxeb, romelic aSuqebs simsuqnis problemas. sabolood, 
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neiroendokrinuli qselebis Sesaxeb arsebobuli codnidan, gamovyofT 

Terapiul strategias. 

 

2. oqsitocinis da vazopresinis msxvilujreduli neironebi 

es prototipuri neiroendokrinuli neironebi ganlagebulia 

supraoptikur birTvebSi da paraventrikuluri birTvebis 

msxvilujredul qvedanayofebSi da proecirdebian hipofizisken. es 

neironebi funqcioben, rogorc osmolarobis gamomvleni neironebiul 

da, rogorc efeqtori neirosekretoruli neironebi, romlebic 

gamoyofen oqsitocins an vazopresins; isini gamoiyofian wyvetilad 

pulsaciiT, ase rom isini agreTve warmoadgenen peptiduri hormonebis 

“generaciis paternebs”. isini intensiurad Seiswavleba, jer erTi, 

radganac maTi aqtiuroba SeiZleba Semowmdes mocirkulire 

oqsitocinisa da vazopresinis gazomviT, an maTi efeqtebiT periferiul 

samizneebze; meore, isini SeiZleba Seswavlil iqnas in vivo da in vitro 

eleqtrofiziologiuri da masTan dakavSirebuli teqnikiT; da, mesame, 

radganac isini ase aqtiurebi arian peptidis sinTezirebasa da 

gamoyofaSi efeqturi mocirkulire doneebis SesanarCuneblad, 

romlebic fokusirebulia neiropeptidis genuri eqspresiis kvlevaze (1, 

sur. 1 A).  

Tavis tvinis ramdenime ubnidan msxvilujredovani neironebis 

ujredebis sxeulebs gaCniaT dendritebi da maTze bevri sinafsia, 

romlebic ramdenime qimiur transmiters iyeneben. presinafsur 

daboloebebsa da postsinafsur dendritebs Soris urTierTmoqmedeba 

warmoqmnis mikrogaremos, romelic mdidaria qimiuri signalebiT (2; sur. 

1 B). sxva neironebis msgavsad, msxvilujredovani neironebis 

aqtiurobaze gavlenas axdens bevri sxvadasxva Sesasvleli, romlebic 

amgznebi postsinafsuri potencielebis (EPSPs) da Semakavebeli 

postsinafsuri potencialebis (IPSPs) meSveobiT gansazRvreven ujredis 

sxeulebis ganmuxtvis aqtiurobas (moqmedebis potenciali/pikis 

generacia). vazopresinis neironebis mniSvnelovani amgznebi 

transmiterebi laminas daboloebebSi Seicavs glutamats (GLU) 

rostraluri neironebidan, romelic akavSirebs Sesasvlels ori 

“parkuWisaxlo organodan”:  subfornikaluri organodan da laminas 
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daboloebebis organum vasculosum-dan, sadac gamovlenilia mocirkulire 

angiotenzini da osmolaroba. noradrenalini (NA) aqsonis 

daboloebebSia, romelic warmoiqmneba mogrZo tvinidan, da es NA 

neironebi akavSireben Sesasvlels arteriuli baroreceptorebidan, 

atrialuri (winaguli) moculobis receptorebidan da 

qemoreceptorebidan (3). amgznebi transmiterebi Seicaven γ–aminobutiris 

mJavas (GABA), romelic sinTezirebulia bevr aferentul neironSi, 

perinuklearul zonaSi,  msxvilujredovani neironebis irgvliv Seicavs 

ramdenime adgilobriv neirons. virTagvas oqsitocinis neironebs 

msgavsi Sesasvlelebi aqvT, xolo noradrenergul Sesasvlels Zvlis 

tvinidan gadaaqvs signalebi SekumSuli saSvilosnodan mSobiarobisas 

da, Semdeg ZuZus Tavebidan laqtaciisas gadaecema tvinis Reros, da, im 

gzis meSveobiT, romelic jer kidev aratipuria, aaqtivebs oqsitocinis 

neironebisTvis damaxasiaTebel meqanizmebs, romlebic iwveven jgufur 

ganmuxtvas (4, 5). msxvilujredovani neironebi uwesrigod eqspresireben 

genebs neirotransmiterebisTvis da neiropeptiduri receptorebisTvis, 

magram bevri maTganis roli gansazRvruli ar aris. 

 

 2.1. dendrituli mikrogaremo 

mniSvnelovani adgilobrivi modulacia agvlenas axdens 

msxvilujredovani neironebisken sinafsuri Sesasvlelebis mier 

signalis gadacemaze dendritebis sekretoruli aqtiurobis Sedegad (3). 

am “ormxriv kavSirs” mniSvnelovani roli akisria msxvilujredovani 

neironebis aqtiurobis gamoxatvaSi. arsebiTi meqanizmis aris is, rom 

dendritebi gamoaTavisufleben TavianT neiropeptidebs ekzocitoziT, 

roca citoplazmuri Ca2+-is koncentracia izrdeba, rogorc 

transmiterebis moqmedebis Sedegi (6). oqsitocinis neironebisTvis, 

dendritulad gamoTavisuflebul oqsitocins arsebiTi roli aqvs maTi 

wyvetilad sinqronizebuli jgufuri ganmuxtvebis generaciaSi ZuZus 

wovis dros. oqsitocins ukumoqmedeba aqvs dendritebze oqsitocinis 

dendritebis meSveobiT oqsitocinis Semdgomi gamoTavisuflebis 

stimulaciisa da endokanabinoidis (CB) generaciisTvis. amis Semdeg igi 

zemoqmedebs glutamatis daboloebebze glutamatis gamoTavisuflebis 

SekavebisTvis da, amgvarad, oqsitocinis neironis Sesakaveblad (7). 
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oqsitocinis es moqmedebebi SeiZleba aRweril iqnas, rogorc avto- da 

parakrinuli; identificirebul iqna oqsitocinis mxolod erTi 

receptori, e.i. oqsitocinis es moqmedebebi xdeba igive 7-

transmembranuli ubnis G protein-Sewyvilebuli receptoris meSveobiT, 

romelic akavSirebs oqsitocinis periferiul moqmedebebs. roca 

oqsitocini ikavebs mis receptors, C fosfolipaza aqtivdeba da 

generirdeba inozitol 1,4,5-trifosfata (IP3) da diacilgliceroli 

(DAG), rac iwvevs citoplazmuri Ca2+-is koncentraciis zrdas. α–

melanocit-mastimulirebelo hormons (α-MSH), romelic moqmedebs 

melanokortin-4 receptoris meSveobiT (MC4R), dendrituli oqsitocinis 

gamoTavisuflebaze igive efeqti aqvs da misi moqmedeba Semoifargleba 

dendritebiT, radganac igi ar agaznebs ujredul sxeulebs (8). 

damatebiT, azotis Jangi gamoTavisufldeba dendritebiT, roca 

aqtivirdebian neironebi da es aseve presinafsurad moqmedebs, GABA-s 

zrda gamoaTavisuflebs adgilobriv neironebs iseve, rogorc pirdapir 

akavebs oqsitocinis neironebs. rogorc Cans, am mikrokosmSi 

urTierTmoqmedebebi  zRudaven agznebas, magram aseve ZuZus wovis dros 

sawyiss aZleven oqsitocinis neironebs ganmuxtvisTvis, romelic 

sinTezirebulia msxvilujredovan birTvebs Soris, iwvevs oqsitocinis 

pulsur gamoyofas dabadebis an rZis gamoyofis xelSesawyobad (5).   

rac Seexeba vazopresinis neironebs, vazopresinis dendrituli 

gamoyofa da imave dros warmoqmnili opioiduri peptidi dinorfini, 

urTierTmoqmedeben neironebis membranebis ganvladobis damaxasiaTebel 

TvisebebTan jgufuri ganmuxtvebis dasasruleblad (9). aq 

mniSvnelovania aRiniSnos, rom vazopresinis neironebis jamuri 

aqtiuroba pulsuri ar aris, radganac es  ar iqneboda Sesaferisi 

vazopresinis periferiuli funqciebisTvis Sardis koncentraciisa da 

sisxlis wnevis regulaciaSi. 

 

2.2. eleqtruli agznebis paternebi 

oqsitocinisa da vazopresinis neironebi Zalian msgavsia, magram 

mainc aqvT savsebiT gansxvavebuli funqciebi da isini avlenen 

eleqtruli aqtiurobis Zalze gansxvavebul paternebs am funqciuri 

moTxovnebis Sesabamisad. vazopresinis neironebis fenotipi iwvevs 
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fazur jgufur ganmuxtvebs, TiToeuli maTgani grZeldeba ramdeni wami 

ar ramdenime wuTi, ganmuxtvebs Soris erTnairi pauzebiT (sur. 2). 

oqsitocinis neironebi ganuwyvetliv ganimuxtebian (daaxloebiT 

moqmedebis xuTi potencialiT wamSi), garda ZuZus wovis an dabadebis 

periodebisa, roca xdeba maTi maRali sixSiriT ganmuxtva (daaxloebiT 

moqmedebis 40 potenciali wamSi ramdenime wamis an ramdenime wuTis 

ganmavlobaSi), da amave dros ganimuxteba oqsitocinis yvela neironi (5). 

es sxvadasxva paternebi warmoadgens ufro metad warmoadgens 

neironebis damaxasiaTebeli Tvisebebis pirdapir Sedegs, vidre maTi 

Sesasvlelebisa. oqsitocinis da vazopresinis neironebis eleqtruli 

Tvisebebi, rac safuZvlad udevs am paternebs, asaxaven zogierTi 

membranis ganvladobis ganmuxtvas da moqmedebas. erT-erTi es 

ganvladoba, romelic exeba osmomgrZnobelobas, aris grZeli 

inaqtivirebuli kaTion-aqtiuri arxi (10). neironebis eleqtruli 

aqtiuroba gamoxatavs membranis damaxasiaTebel Tvisebebsa da 

perturbaciebs Soris dinamikur urTierTmoqmedebas aferentuli 

Sesasvlelebis meSveobiT da es urTierTmoqmedebebi Seswavlilia 

SemTxveviT kompiuterul modelebze oqsitocinisa da vazopresinis 

neironebis eleqtrofiziologiuri qcevis warmatebuli 

modelirebisTvis (11). aseTi modelebi adastureben im meqanizmebis 

eqsperimentuli testirebis agebis hipoTezisTvis navaraudeb 

Rirebulebas, rac safuZvlad udevs neironebis qcevas neiroendokrinul 

qselSi (12).  

 

2.3. oqsitocinisa da vazopresinis warmoqmna 

oqsitocini da vazopresini warmoadgenen mWidrod dakavSirebul 

nonapeptidebs, romlebic gansxvavebuli winamorbedebisgan gamoiyofian 

da TiToeuli maTgani mWidrod dakavSirebuli calkeuli genebis 

produqtia. genebi gamovlenilia saerTo winaprisgan genis gaorebiT da 

mutaciiT, moTavsebuli arian mezobeli dnm-is molekulaze, romelic  

transkribirdeba sawinaaRmdego mimarTulebiT. Tumca oqsitocinis da 

vazopresinis genebis eqspresia regulirdeba, roca neironebi Zlierad 

arian stimulirebulni, rogorc es xdeba laqtaciisa da dehidrataciis 
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dros, oqsitocinis da vazopresinis genebis eqspresiis makontrolebeli 

meqanizmebi jer kidev ar aris naTeli (1).  

radganac oqsitocins arsebiTi roli aqvs reproduqciis 

procesebSi, sqesobrivi steroiduli hormonebis mier eqspresirebuli 

genebis dadebiTi regulacia ramdenimejerme iqna Seswavlili, magram 

mniSvnelovani efeqtebis ar gamovlenila. Tumca steroidebs SeiZleba 

hqondeT efeqtebi, romlebic pirdapiri regulaciiT ar arian 

dakavSirebuli oqsitocinis genTan urTierTmoqmedebebis steroiduli 

receptorebis meSveobiT: gens aklia estrogenis pasuxis elementi (13), 

virTagvebsa da TagvebSi oqsitocinis neironebs akliaT estrogenis 

receptori (ER)α, Tumca isini gamoxataven ERβ-s (ix. lit. wy. 14). 

gamokvlevebi Tagvebze, romelTac hqondaT moniSnuli ERβ genis 

inaqtivacia, gviCveneben, rom ERβ-s SeuZlia daakavSiros estrogenis mier 

oqsitocinis genis eqspresiis zomieri stimulacia (15). oqsitocinis 

neironebs aseve akliaT citoplazmuri androgenis da progesteronis 

receptorebi, ase rom, am klasikuri meqanizmebis meSveobiT 

testosteronis da progesteronis genomuri moqmedebebi msgavsi ar 

arian. Tumca, estrogenisa da progesteronis moqmedebebs plazmuri 

membranis recetorebze arapirdapir SeuZliaT genis eqspresiaze 

zemoqmedeba. am doneze  adgili aqvs saukeTesod aRweril zemoqmedebebs 

eleqtrul aqtiurobaze; amgvarad, estrogens aqvs amagznebeli 

zemoqmedeba, romelic SeiZleba dakavSirebul iqnas cAMP-iT. 

progesteroni Semakavebelia, magram mxolod lokaluri enzimuri 

konversiis Semdeg, romelic Seicavs 5α-reduqtazas alopregnanolonis 

mimarT (AP), romelic GABAA receptorebis alosterul modifikators 

warmoadgens. oqsitocinis neironebze AP-s SeuZlia imoqmedos GABAA 

receptorebis qveerTeulTan dakavSirebiT, da roca GABAA agreTve 

dakavSirebulia receptorTan, Cl- arxis gaxsnis dro gaxangrZlivebulia 

(16). IPSCs-is xangrZlivoba zrdis neironebis Semakavebel xasiaTs, ase 

rom isini naklebad arian pasuxismgebelni amgzneb Sesasvlelebze. 

radganac progesteronis gamoyofa mniSvnelobnad izrdeba 

orsulobisas, es meqamizmi aSkarad uwyobs xels oqsitocinis gamoyofis 

naadrevi aqtivaciis Tavidan acilebas. 
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ujredis sxeulebSi sinTezirebuli da damuSavebuli 

neiropeptidi aqsonebis saSualebiT nela transportirdeba ukana 

hipofizisken (sur. 1 A). ukana hipofizidan oqsitocinis an vazopresinis 

gamoyofa xdeba maSin, roca peptidSi aqsonis daboloebebi 

depolarizdeba aqsonze gavrcelebuli ujredis sxeulebidan moqmedebis 

potencialebis SesvliT. es depolarizacia Ca2+ Sesvlis da egocitozis 

gamSvebia da aTavisuflebs hormonis Sesasvlels mosazRvre 

kapilarebSi sisxlis transportisTvis sxeulSi samizne qsovilebisken.   

am gamaRizianeblis gamoyofis SeerTebis procesi lokaluradaa 

modulirebuli. vazopresinis an oqsitocinis gamoyofis xarisxi aqsonis 

daboloebebze moqmdebis potencialis Sesvlis sixSiris 

araproporciulad izrdeba, ase rom moqmedebis potencialis jgufuri 

ganmuxtvis Sesvla xels uwyobs peptidis maRal-amplitudiani 

pulsirebiT gamoyofas. sixSiris es gaadvileba albaT ganpirobebulia 

daboloebebSi Ca2+ Sesvlis sumaciiT, romelic TiToeuli spaikiT 

irTveba da zrdis egzocitozs. es gviCvenebs Tu rogor gardaqmnis 

peptidis neironis sekretoruli daboloebebi moqmedebis potencialebis 

cifrobrivad kodirebul paterns analogiur signalad - impulsuri 

neiropeptidis gamoyofad, rac damaxasiaTebelia misi amplitudisa da 

xangrZlivobisaTvis. 

arsebobs agreTve peptidis modulatorebis moqmedebebi peptidTan 

erTad; es moicavs opioiduri peptidebis Semakavebel moqmedebas da 

adenozintrifosfatis gamaadvilebel moqmedebebs, rasac adenozinad 

gardaqmnis Semdeg Semakavebeli moqmedebebi mohyveba (17). 

vazopresinis da oqsitocinis neironebis jgufuri ganmuxtvebis 

qceva gamodgeba, rogorc samuSao modeli hipoTalamuri gamomyofi 

hormonebis impulsuri gamoyofis generaciisTvis da amgvarad wina 

hipofizis hormonis pulsuri gamoyofisTvis. 

 

 2.4. oqsitocini da qceva  

saerTo hipoTezas, rom Tavis tvinSi gamoTavisuflebuli 

oqsitocinis moqmedebebi warmoadgenen mis damatebiT periferiul 

zemoqmedebas saSvilosnoze dabadebisas da sarZeve jirkvalze 

laqtaciis dros, mxari daeWira rig kvlevebSi (4). am kvlevebSi 
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gamoiyeneboda oqsitocinis an misi antagonistis centraluri Seyvana, 

raTa SeeswavlaT misi efeqtebi: qcevaze da neirotransmiterebis 

gamoTavisuflebaze Tavis tvinis calkeul ubnebSi, dazianebaze, 

adreuli genis eqspresiaze aqtivirebuli neironebis mdebareobis 

gansazRvrisTvis, oqsitocinis genebis eqspresiis manipulaciebisTvis, 

oqsitocinis receptorebze da estrogenis receptorebze. 

Tavis tvinSi gamoTavisuflebuli oqsitocinis wyaroebi, 

romlebic moqmedeben qselSi da monawileoben dedobriv da socialur 

qcevaSi, SeiZleba iyos msxvilujredovani neironebis dendritebi an 

centralurad proecirebuli parvocelularuli neironebi 

ventromedialur PVN-Si (paraventrikuluri birTvi) limbur tvinSi 

moqmedebasTan erTad.  

am kvlevebma gamoavlina, rom oqsitocini moqmedebs dedobrivi 

qcevis iniciaciaze, socialuri afiliaturi qcevis gamoxatvaze da 

socialur mexsierebaze (“megobrebis” gamocnoba). qcevebis am dastis 

identificirebam, romelSic CarTulia oqsitocini, migviyvana im 

kvlevebamde, sadac unda Seswavliliyo oqsitocinis funqciis anomalia 

adamianSi moSlilobebis dros, rogoricaa autizmi, sadac darRveulia 

socialuri urTierTmoqmedeba (18). dReisaTvis ar aris aRwerili 

oqsitocinis peptidSi an receptorul genebSi bunebrivad mimdinare 

unarisSemzRudveli mutaciebi, romlebic gansxvavdeba mravlobiTi 

mutaciebisgan, rac cnobilia, rogorc vazopresinis geni. amis 

miuxedavad, vazopresinis sistemis warumateblobis fenotipi aris 

uSaqro diabeti, romelic naTlad gamoxatulia, magram misi daZleva 

SeiZleba sasmelis didi raodenobiT miRebiT. TagvebSi oqsitocinis 

peptidis an receptoruli genebis genetikurad gamomuSavebuli 

inaqtivacia gviCvenebs mxolod erT aSkara fenotipur damaxasiaTebels, 

da es warmoadgens rZis gamoyofis daqveiTebas, ase rom Cvilebi 

ixocebian, Tu dedebSi ar SehyavT oqsitocini. cxadia, rom bunebrivi, 

unarisSemzRudveli mutaciebis memkvidreoba oqsitocinis peptidis 

genSi araa SesaZlebeli, garda iseTi saxeobebisa, rogoricaa adamiani, 

romelTac SeuZliaT jvaredini (urTierT) aRzrda (cross-foster) (4). 

Tumca, TagvebSi oqsitocinis peptidis genis genetikurad 

gamomuSavebuli inaqtivacia marTlac gviCvenebs socialuri qcevis 
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gauaresebas, roca is saTanadod Seiswavleboda: isini ver 

daiswavlidnen ynosviT gamoecnoT ucnobi Tagvi, romelsac ukve 

Sexvdnen (19, 20). Tagvebi ERα an ERβ nokautirebuli genebiT avlendnen 

msgavs fenotips. es damaxasiaTebelia estrogenis moqmedebisTvis ERβ-is 

saSualebiT oqsitocinis genis eqspresiis gaaqtivebaSi centralurad 

proeqcirebul PVN neironebSi da estrogenis moqmedebis 

damokidebulebisTvis ERα-is saSualebiT amigdalaSi oqsitocin-

receptoris genis eqspresiaSi, sadac oqsitocini PVN  proeqciidan 

urTierTmoqmedebs ynosvis organoebis damuSavebasTan. aqedan 

gamomdinare, genebi oqsitocinis peptidis da receptorisTvis, agreTve 

ERα an ERβ-Tvis aRwerilia, rogorc “4-genis mikroqseli”-s Semadgeneli 

PVN-amigdala-ynosvis neiroendokrinuli qseli, romelic CarTulia        

socialur mexsierebaSi (20).   

 

3. paraventrikuluri birTvi da stresi  

 PVN-is rols msxvilujredovani neironebSi misi populaciis 

gavliT Seaqvs wvlili oqsitocinis da vazopresinis gamoyofaSi ukana 

hipofizis mier. miuxedavad amisa, PVN-s aqvs damatebiTi 

neiroendokrinuli funqciebi. Tirotropin-gamaTavisuflebeli hormonis 

(TRH) neironebi PVN-Si akontroleben Tiroid-mastimulirebeli 

hormonis gamoyofas wina hipofizidan farisebri jirkvlis aqtiurobis 

regulaciisTvis; PVN agreTve aregulirebs wina hipofiz-adrenaluri 

qerqis RerZs (aRwerilia erTad, rogorc hipoTalamo-hipofiz-

adrenaluri (HPA) RerZi. PVN-dan centraluri gasasvlelebi agreTve 

aregulireben avtonomiur nervul sistemas, gansakuTrebiTY simpatiko-

adrenalur medularul (SAM) sistemas da gamravlebis, socialuir da 

kvebiT qcevebs da emociurobas.  

neironebis sxvadasxva kompleqtebi PVN-Si pasuxismgebelia am 

sxvadasxva funqciebze. PVN-is pirveladi organizacia aris neironTa 

jgufebSi an qvejgufebSi, romlebic SeiZleba morfologiurad 

gansxvavdebodes im neiropeptidebiT, romelTac isini gamoimuSaveben, 

TavianTi proeqciebiT, SesasvlelebiT da amgvarad, maTi 

makontrolebeli gamRizianeblebiT da maTi funqciebiT (21, 22). es 

qvejgufebi Sedgeba: (a) oqsitocinis da vaziopresinis 
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msxvilujredovani lateraluri neironebisgan, romlebic proecirdebian 

ukana hipofizis jirkvlisken; (b) dorsomedialuri qvejgufisgan, sadac 

Tavmoyrilia parvocelularuli neironebi, romlebic gamoimuSaveben 

CRH-s da proecirdebian Sua gorakisken; (g) Sua da periventrikuluri 

qvejgufebisgan, romlebic Seicaven hipofiziotropuli CRH-is 

neironebs; (d) centralurad proecirebuli neironebis ventromedialur 

jgufs, romelic gamoimuSavebs oqsitocins da nociceptins (orphanin-FQ, 

OFQ); (e) neironebis dorsalur da ukana jgufebs, romlebic 

gamoimuSaveben oqsitocins an CRH-s da proecirdebian Tavis tvinis 

RerZisa da zurgis tvinisken. PVN-is lateraluri periferiis irgvliv 

ganlagebuli arian GABA-s neironebi, romlebic birTvSi proecireben 

aqsonebs. DdamatebiT msxvilujredovani qvejgufi ise organizdeba, rom 

es aris vazopresinis centraluri birTvi, garSemortymuli oqsitocinis 

neironebis garsiT, rasac SeuZlia uzrunvelyos aqsonis daboloebebis 

ekonomiuri kontaqti moSorebuli Sesasvlelebidan da efeqturi auto- 

an parakrinuli urTierTmoqmedebebi da regulacia, rogorc adre iyo 

ganxiluli.  

funqciebis an fiziologiis TvalsazrisiT, amocanas warmoadgens 

paraventrikuluri birTvis sxvadasxva elementebis rolis gansazRvra 

misi sxvadasxva funqciebis ganxorcielebasa da koordinaciaSi, da Tu 

rogor iReben da aerTianeben informacias es elementebi, romelic 

signals aZlevs homeostatur darRveevbs. es niSnavs, rom aucilebelia 

ganisazRvros: nervuli Sesasvlelis warmoSoba; Soreuli da 

lokaluri sinafsuri Sesasvlelebis mier gamoyenebuli qimiuri 

kodireba; humoruli faqtorebi, romelTac SeuZliaT imoqmedon 

sisxlidan Tavis tvinSi gadakveTis Semdeg an lokalurad iqmnebian an 

paraventrikulur birTvSi an sxvagan sadme Tavis tvinSi, miaRweven ra 

paraventrikulur birTvs transmisiiT; ujredSida postreceptoruli 

signalizacia da damuSaveba; gamosasvlelis, rogorc sixSiris, paternis 

da qimiuri signalebis kodireba; paraventrikuluri birTvidan 

gamosasvlelis samizneebi. es Sefaseba neiroendokrinuli stresis  

pasuxebze paraventrikuluri birTvis rolze iqneba fokusirebuli.  
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 4. hipoTalamo-hipofizur-adrenaluri RerZi (HPA)  

parvocelularuli paraventrikuluri birTvis neironebis rolis 

saukeTeso gansazRvra aris HPA RerZis kontroli. efeqtoruli 

neironebi warmoadgenen ujredebs paraventrikuluri birTvis 

dorsomedialur nawilSi. es neironebi proecireben Sua gorakisken da 

gamoaTavisufleben CRH-s, amino mJavas 41 peptids vazopresinis 

cvalebad raodenobasTan erTad maTi daboloebebidan portalur 

sisxlZarRvebze (sur. 3). moqmedebs ra wina hipofizis kortikotropinze 

arsebuli CRH-s I tipis recetorebze, CRH astimulirebs ACTH-is 

gamoyofas da zrdis pro-opiomelanokortinis (POMC) gens. ACTH 

warmoadgens prekursoris 39 amino mJavis peptidis gaxleCvis produqts - 

POMC-s. POMC agreTve warmoiqmneba rkaliseburi birTvis neironebidan 

da aq gardaiqmneba α-MSH-ad (monawileobs madis regulaciaSi, ix. 

qvemoT) da β-endorfinad (opioiduri peptidi). wina hipofizis mier 

gamoyofili ACTH, Tavis mxriv, moqmedebs adrenalinis qerqis 

melanokortin-2-is recetorebze, romlebic wyvildebian 

adenililciklazad da astimulireben glukokortikoidis sinTezsa da 

gamoyofas (kortikosteroni mRrRnelebSi, kortizoli - adamianebSi). 

vazopresins pirdapir SeuZlia gamoiwvios ACTH-is stimulacia V1b 

receptorebis meSveobiT. magram misi umniSvnelovanesi roli CRH-s 

moqmedebis sinergistikulad amaRlebaa: CRH da vazopresini moqmedeben 

hipofizis kortikotropinebze calkeuli postreceptoruli sasignalo 

gzebiT, romlebic Sesabamisad CairTavs protein kinaza A-s da protein 

kinaza C-s aqtivacias, rac iwvevs momatebul ujredSida Ca2+ da 

egzocitozis stimulacias. ACTH-is gamoyoga SeiZleba Sekavdes wina 

hipofizis doneze winagulis natriuretikuli peptidiT, romelic 

hipoTalamusis da wina hipofizze arsebuli glukokortikoidebis 

moqmedebebis ukukavSiris mier gamoiyofa. 

 

4.1. CRH-is neironebi  

paraventrikuluri CRH-s neironebis eleqtrofiziologiuri 

Taviseburebebis Seswavla ufro Znelia, vidre oqsitocinis da 

vazopresinis msxvilujredovani neironebisa, radganac in vivo anesTezia 
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xels uSlis stresorebisadmi maTi pasuxebi Seswavlas. Tumca, in vitro 

kvlevebSi paraventrikuluri CRH-s neironis aqtiurobis monitoringi an 

ACTH-is gamoTavisufleba iZleva ufro detalur informacias maTi 

aqtiurobis regulaciis Sesaxeb. CRH neironebis lokaluri regulacia 

moicavs msgavs meqanizmebs am lokalurad regulirebad 

msxvilujredovani neironebis mimarT (23). In vivo kvlevebSi CRH-s 

gamoTavisufleba mRrRnelebSi anesTeziis gareSe hipoTalamo-

hipofizarul portalur sisxlSi ar aris SesaZlebeli da CRH ar 

vlindeba saerTo sisxlis mimoqcevaSi, magram ACTH-is koncentraciebis 

cvlilebebi sisxlis mimoqcevaSi SeiZleba Semowmdes, rogorc CRH-s 

gamoyofis indikatori. agreTve, sabednierod, neiroendokrinuli 

stresis qselis elementebi gviCvenebs genebis mniSvnelovani eqspresiis 

swraf stimulacias stresis dros. magaliTad, paraventrikuluri CRH-s 

neironebi gviCvenebs genebis kaskadis mzard eqspresias ramdenime saaTis 

ganmavlobaSi stresis Semdeg, romelic hibridizaciis meSveobiT 

SeiZleba Sefasdes in situ, da es cvlilebebi pasuxobs ACTH-is mzard 

sekrecias (24). amgvarad, SeiniSneba cvlilebebi c-fos-is nervis zrdis 

faqtoris eqspresiaSi, rac inducirebulia protein B, CRH, 

vazopresiniT da CRH1 receptoruli geniT, da nebismier maTganis 

gazrda stresis Semdeg Sesabamis dros aris CRH neironis aqtivaciis 

dadastureba da, albaT, SesaZlebeelia vivaraudoT CRH-is sekreciis 

gazrda. radganac CRH zrdis POMC genis transkripciis xarisxs, misi 

gazomva, agreTve, SeiZleba CRH-is sekreciis gazrdas varaudobs. CRH da 

POMC genebis eqspresia xels uwyobs kvlav Seivsos stresiT 

Semcirebuli CRH-is an ACTH-is maragi. 

 

4.2. stresi 

saerTod ZuZumwovrebSi SeiniSneba fotoperiodTan 

dakavSirebuli cirkaduli ciklis aqtiuroba, magaliTad, virTagvebSi, 

rogorc Ramis cxovelebSi, aRiniSneba aqtiurobis zrda sibnelis 

dadgomisTanave, maSin  roca adamianebi bunebrivad iRviZeben dilas. HPA 

RerZi gaaqtivebulia dRis aqtiuri periodis dadgomisas ZiriTadad 

arapirdapiri kavSirebiT supraqiazmuri birTvidan PVN CRH-is 
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neironebisken. damatebiT, stresorebi sxvadasxva gzebiT aaqtiveben CRH-

is am neironebs, proecireben ra Tavis tvinis mravali ubnidan 

stresuli gamRizianeblis sxvadasxva bunebis gamo. gansazRvris 

Tanaxmad, stresi aris realuri an aRqmuli safrTxis mdgomareoba 

gadarCenisa an homeostazisa, rac gamoixateba HPA RerZis aqtivaciaSi. 

sxva neiroendokrinuli sistemebi agreTve reagireben (mag., adrenalini 

gamoiyofa adrenaluri Zvlis tvinidan; izrdeba vazopresinis an 

oqsitocinis gamoyofa, rac damokidebulia saxeobaze, rogorc es xdeba 

zrdis hormonis an prolaqtinis SemTxvevaSi gonadotropinis impulsi 

daTrgunulia) da aRiniSneba cvlilebebi avtonomiuri nervuli sistemis 

aqtiurobaSi. qceviTi reaqciebi gamoiwveva SiSiT an SfoTviT, 

sasowarkveTilebiT, madis dakargviT; es emociuri konteqsti 

gaerTianebulia limbur sistemaSi, gansakuTrebiT CarTulia amigdala.  

 

4.2.1. stresis damuSaveba 

stresze pasuxebis saerTo paterni aris stresorebis sxvadasxva 

tipebis neiroendokrinul qselSi konvergenciis Sedegi, romelSic PVN 

warmoadgens damuSavebis sakvanZo komponents da mniSvnelovani 

reaqciebis organizators. 

arsebobs stresorebis bevri sxvadasxva tipi, magram nervuli 

wredis TvalsazrisiT, romelic amuSavebs stresul gamRizianebels, 

praqtikulia maTi kategorizacia, rogorc emociuris (fsiqogenuri) an 

fizikuris. emociuri stresorebi (mag., socialuri konfliqti, axali 

garemo) muSavdeba limbur wredSi specialuri an somaturi SegrZnebebis 

aRqmis Semdeg, rac proecirdeba PVN-ken, ZiriTadad arapirdapiri gziT 

CRH-is neironebisken strialuri daboloebis amomfeni birTvis CaTvliT 

(25). fizikuri stresorebi garedan warmoiSveba da iwvevs tkivils, 

romelic muSavdeba nocicepturi meqanizmebiT, rac aaqtivebs Tavis 

tvinis Reros proeqciebs; aseve moqmedebs Sida mizezebiT gamowveuli 

tkivili (26). fizikuri stresorebi agreTve aRmocendeba Signidan, 

rogorc homeostazisTvis safrTxis maCvenebeli signalebi; 

damamuSavebeli gzebis gasagebad, praqtikulia moxdes aseTi signalebis 

kategorizacia, rogorc metaboluri darRvevebTan dakavSirebulis (mag., 

hipoglikemia), cirkulatoruli an respiratoruli funqciebis 
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daqveiTeba (mag., hemoragia an hiperkapnia), an anTebasTan dakavSirebuli. 

aq ganixileba im signalebis damuSaveba, romlebic miuTiTebs 

metabolur stresze da qimiur kodirebaze PVN-ken proecirebaSi. 

kargadaa aRwerili baro- da qemoreceptorebis da visceraluri 

cTomili nervis Sesasvleli gzebi Tavis tvinidan hipoTalamusisken (3).    

 

4.2.2. imunoneiroendokrinuli signalebis gadacema  

imunoneiroendokrinuli signalizacia moicavs mocirkulire 

citokinebs, romelic warmoiqmneba gaaqtivebuli imuno ujredebis mier 

(gansakuTrebiT, interleikin [IL]-1 β) da romelic zemoqmedebs Tavis 

tvinis vaskuluri endoTelialuri ujredebis IL receptorebze da 

prostaglandin E2-is lokaluri generaciis gamSvebze ciklooqsigenaza-2-

is meSveobiT (27). mogrZo tvinSi solitaruli traqtis birTvSi (NTS) am 

gziT warmoqmnili prostaglandini difuzirdeba Tavis tvinSi da 

moqmedebs prostanoidul receptorebze iq arsebul noradrenergul 

neironebze. NTS noradrenerguli (A2) neironebi pirdapir proecirdebian 

PVN-is CRH neironebze, romlebic, Tavis mxriv, stimulirdebian maTi α1-

adrenoreceptorebiT (28).    

 

4.2.3. emociuroba 

mniSvnelovania, rom rogorc emociuri cvlilebis da stresis 

kognituri efeqtebisTvis, aseve stresis reaqciebis modulaciis an 

adaptaciisTvis, arsebobs reciprokuli kavSirebi Tavis tvinis ubnebs 

Soris, romlebic CarTulia stresis reaqciebSi - limburi tvini, PVN da 

Tavis tvinis Rero. erTi mxriv, es iwvevs emociuri stresis “konteqstis 

damaxsovrebas” da momavalSi misi Tavidan acilebas, xolo, meore mxriv, - 

infeqciiT gamowveuli daavadebis emociur konteqsts. amgvarad, 

sistematuri IL-1β aaqtivebs neironebs nuSisebr kompleqsSi da PVN-Si (29).  

aseTive an mWidrod dakavSirebuli neiropeptidebis gamoyenebis 

aSkara evoluciuri principi sxvadasxva adgilebSi dakavSirebuli 

funqciebis Sesasruleblad exeba CRH-s da vazopresins. nuSisebr 

kompleqsSi aris CRH-is neironebi da CRH1-is receptorebi, sadac CRH 

moqmedebs SfoTvis gasaZliereblad. amdagvaradve, vazopresini 

gamoTavisufldeba limbur tvinSi stresis dros da zrdis SfoTvas, 
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sadac igi moqmedebs V1a receptorebis saSualebiT, romlebic wyvildeba 

fosfolipaza C-s da IP3-s da DAG generaciasTan, rac iwvevs 

citoplazmuri Ca2+ koncentraciis gazrdas (30). Sesabamisad, CRH1 da V1a 

receptoris antagonistebi warmoadgenen anqsiolitikebs (31, 32) da 

Tagvebi CRH1 receptorebis genis provocirebuli inaqtivaciiT aCveneben 

daqveiTebul SfoTvas (33).  

 

4.3. stresuli reaqciebis Sewyveta 

stresis reaqciebSi glukokortikoidebis moqmedeba moicavs 

katabolizms, romelic mobilizebas ukeTebs energias, cximis 

gavrcelebas, gul-sisxlZarRvovani sistemis daZabulobas, imunur 

daTrgunvas, momatebul intensivobas da gamZafrebul Semecnebas. es 

moqmedebebi uzrunvelyofen swraf da fokusirebul reaqciebs safrTxis 

stresorisadmi, magram efeqtebi saxifaTod akumulirdeba, rogorc 

“alostatikuri datvirTva” ganmeorebiTi stresiT (34). aSkaraa, rom 

xelsayrelia, rom stresis reaqciebi swrafad mTavrdeba, roca stresori 

gadaadgildeba, an emociuri stresorisTvis igi aris usafrTxo da rom 

neiroendokrinuli qselis aqtiurobas SeuZlia adaptireba ganmeorebiTi 

stresis dros. orive meqanizmi moicavs glukokortikoidul ukukavSirs 

da qselis Sida meqanizmebs.  

am meqanizmebis ararseboba an daTrgunva winaswar ganawyobs 

stresTan (simsuqnisa da misi Sedegebis CaTvliT) dakavSirebul fizikur 

da gonebriv (SfoTva da depresia) daavadebebisadmi. 

 

4.3.1. glukokortikoiduli ukukavSiri 

ZiriTad pirobebSi kortikosteronis dabali cvalebadi 

koncentraciiT, mxolod mineralkortikoiduli receptorebi (MR), 

romelTac aqvT kortikosteronis maRali afinuroba da gamoxatuli 

arian hipokampSi, arian mTlianad okupirebuli (35). es eTanxmeba 

koncefcias, rom PVN-Si hipokampis Sesasvlelebi awesrigeben bazaluri 

HPA RerZis aqtiurobas. glukokortikoiduli receptorebi (GR) maSin 

arian okupirebuli, roca kortikosteronis gamoyofa matulobs stresis 

dros. GR farTod arian gamoxatuli Tavis tvinSi hipokampis, tvinis 

Reros, nuSisebri kompleqsis da PVN CRH neironebis CaTvliT, agreTve 
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kortikotropinebSi. amgvarad, genomuri meqanizmebis gavliT 

kortikosterons SeuZlia Secvalos aqtiuroba stresul 

neiroendokrinul qselSi. qselis efeqtebi amcirebs HPA RerZis 

aqtiurobas da aCqarebs ZiriTadi aqtiurobis aRdgenas stresis Semdeg. 

adgili aqvs, agreTve, glukokortikoidebis swraf moqmedebebs neironuli 

membranis arxebze (36) da glukokortikoidebis stresuli doneebi, 

genomuri meqanizmebis meSveobiT, moqmedebs kortikotropinebidan ACTH-is 

gamoyofis Sekavebaze hiperpolarizaciiT maRali-gamtarobis natriumis 

arxebis aqtiurobis hiperpolarizaciis saSualebiT (37). 

glukokortikoidi aseve swrafad akavebs CRH-is neironebs presinafsuri 

moqmedebiT GLU daboloebebze, romelic dakavSirebulia CB-iT (23). 

kortikosteronis pasiuri metaboliti - 11-dehidrokortikosteroni 

11 β-hidroqsisteroid dehidrogenaza 1 tipis meSveobiT (11 β-HSD1) 

gardaiqmneba kortikosteronad, rac gamoixateba glukokortikoiduli 

ukukavSiris adgilebSi da efeqturad aZlierebs ukukavSiris signals. 

Tagvebs, romelTac moniSnuli aqvT 11 β-HSD1 genis darRveva, 

uZlierdebaT bazaluri HPA RerZis aqtiuroba da mniSvnelovani 

stresuli reaqciebi da stresis dros avlenen kortikosteronis 

daqveiTebul ukukavSirs (38).  

 

4.3.2. qselis damaxasiaTebeli ukukavSiri  

paraventrikuluri birTvis SigniT CRH moqmedebs CRH1-is 

receptorebze HPA RerZis stres-reaqciis gasaZliereblad; aRsaniSnavia, 

rom stresis dros CRH1-is receptoris genis gamoxatva PVN-Si swrafad 

izrdeba. ramdenime sxva neiropeptidi aregulirebs stresidan HPA RerZis 

aRdgenas (39). es neiropeptidebi Seicavs urokortinebs I, II da III, 

romlebic dakavSirebulia CRH-Tan da zemoqmedebs CRH1-ze (CRH; 

urokortini) an CRH2 receptorze (urokortinebi I, II, III) (40). maSin, roca 

neiroendikrunuli stresis qselSi CRH1  akavSirebs stresuli reaqciebis 

gamoxatvas (33), urokortini II da III moqmedebebs CRH2 receptorebis  

meSveobiT sawinaaRmdego efeqti aqvT (40). rogorc Cans, am neiropeptidis 

urokortin-CRH2is receptoris meqanizmi stresis dros warmoadgens 

mniSvnelovan Semasustebel an SemzRudvel stresul reaqcias.  
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4.3.3. mravalsafexuriani adaptaciebi 

saerTod, neiroendokrinuli stresis qselis yoveli sasignalo 

komponenti gviCvenebs qronikuli stresisadmi an, rogorc Sedegi, stresis 

warsuli gamocdilebisadmi  adaptacias (rogorc posttravmuli stresis 

darRveva, an perinataluri stresi, risi Sedegic programirebaa). es 

adaptaciebi gamovlenilia, rogorc cvlilebebi genis eqspresiaSi da maT 

SeuZliaT Secvalon sawyisi wertili, sanam es exeba HPA RerZis 

regulacias an reagirebas stresze, romelic gavlenas axdens emociur da 

neiroendokrinul reaqciebze. HPA RerZis reagireba stresze 

emociurobasTan erTad SeiZleba iyos memkvidreobiTi damaxasiaTebeli 

niSani da virTagvebis seleqtiurad gamozrdil erT xazSi aSkaradaa 

dakavSirebuli mxolod erTi nukleotidis polimorfizmTan vazopresinis 

genis regulatorul elementebSi (30). 

zogierTi am cvlilebaTagan gamowveulia Tavis tvinze 

glukokortikoidis zemoqmedebiT. es cvlilebebi moicavs hipokampSi GR-

is damaqveiTebel regulacias, amigdalaSi - CRH genis eqspresiis 

gasaZlierebel regulacias da damaqveiTebel regulacias PVN-Si, sadac 

stresis dros CRH neironebSi vazopresinis genis eqspresiis regulacia 

gazrdilia (41). miuxedavad imisa, rom am cvlilebis nebismieri Sedegebi 

winaswaraa ganWvretili, qselis gauTvaliswinebeli Tvisebebi ar 

gamovlenila. Tumca, maT mier SemoTavazebuli identifikacia iwvevs 

Terapiul intervencias da memkvidreobiTi niSnebis safuZvlad myofi 

mizezebis molekulur-genetikur analizs.  

amgvarad, stresuli reaqciebis manipulacia moicavs periferiuli 

mtkivneuli efeqtebis specifikur samizneobas (razec gavlenas axdens 

ujredSida glukokortikoiduli metabolizmi an moqmedeba), centraluri 

sasignalo meqanizmebis Carevas, romelic iwvevs darRveul emociur 

mdgomareobas, rac Tan axlavs qronikul stress, an romelic aqveiTebs 

neiroendokrinuli stresis reaqciebs. Terapiuli Carevis es kandidati 

samizneebi miiReba neiropeptidebis da maTi receptorebis identifikaciiT, 

romlebic gamoiyeneba, rogorc ujredSida sasignalo molekulebi 

neiroendokrinul qselSi, romelic organizebas ukeTebs stresul 

reaqciebs da maT SesaZlo wvlils qronikuli stresis mdgomareobis 

cvlilebebSi. magaliTad, mniSvnelovani magaliTebi miiReba dakvirvebis 
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dros, roca Tagvebs, romelTac moniSnuli aqvT CRH1 receptoris genis 

darRveva, ufro nakleb agznebulni arian, maSin roca Tagvebi, romelTac 

moniSnuli aqvT SCRH1 receptoris genis darRveva, ufro agznebulni 

arian (33, 40). aq mocemulia am midgomebis strategia. 

 

4.4. programireba 

stresisadmi prenataluri an sinTetikuri glukokortikoiduli 

“programis” eqspoziciisas STamomavlebSi HPA RerZi ufro aqtiuria 

momdevno sicocxlis dros rogorc Cveulebriv, aseve stresul pirobebSi 

da seriozuli gavlena aqvs rogorc fizikur, aseve gonebriv 

janmrTelobaze da sicocxlis xangrZlivobaze (42). dedobrivi 

mzrunvelobis cud xarisxs aqvs msgavsi efeqtebi (43). programirebis 

meqanizmebi moicavs serotoninis  Secvlil meqanizmebs hipokampSi da GR-

is daqveiTebul eqspresias (44).  

Tumca placentis 11β-HSD2 pasiurs xdis glukokortikoids, da 

amgvarad amcirebs glukokortikoidebis gadacemas dedis placentidan, 

rasac SeuZlia sxva pirobebSi araxelsayrelad daaprogramos nayofis 

HPA RerZi (42), arsebobs sxva damcavi meqanizmi. dedis HPA RerZis 

reagireba stresorebis farTo speqtrze orsulobisas mcirdeba da es 

moicavs endogenuri opioidis Semakavebel moqmedebebs paraventrikuluri 

CRH neironebze an maT Sesasvlelebsa (45) da AP-ze (46). AP-is moqmedeba, 

romelic ufro didi raodenobiT warmoiqmneba mniSvnelovnad gazrdili 

progesteronidan Tavis tvinSi orsulobisas, aSkarad anadgurebs 

stresisadmi CRH neironis pasuxis estrogenis moqmedebas (47).  

 

4.5. metaboluri regulacia 

paraventrikuluri birTvi aris qselis meore- an mesame rigis 

komponenti hipoTalamusSi, romelic amowmebs metabolizms da iRebs 

sinafsur Sesasvlels rkaliseburi birTvidan, tvinis Rerodan da 

lateraluri hipoTalamusidan (ix. Semdeg). paraventrikuluri birTvis 

roli metabolur regulaciaSi moicavs mis neiroendokrinul funqcias 

HPA RerZis aqtiurobis kontrolSi, mis ZiriTad pozicias avtonomiuri 

nervuli sistemis aqtiurobis gansazRvraSi, gansakuTrebiT SAM  sistemis 
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da mis moqmedebebs madis regulaciaSi. paraventrikuluri neironebidan 

oqsitocins da CRH-s orives aqvT anoreqsuli moqmedeba (48). 

 

5. zrdis hormoni: neiroendokrinuli mini-qselis mier impulsebis 

warmoqmna 

zrdis hormoni (GH) aris wina hipofizis hormoni, romelic 

mniSvnelovania zrdisTvis bavSvobaSi da mozrdilebSi metabolizmis 

regulaciisa da sxeulis SemadgenlobisTvis;  igi moqmedebs arsebuli 

energiis gasaZliereblad (insulinis sapirispirod) da cilis sinTezis 

asamaRleblad. GH-is gamoyofa regulirdeba Tavis tvinis mier, da igi 

didi raodenobis impulsebiT gamoiyofa, yovel 3-4 saaTSi. misi 

periferiuli moqmedeba nawilobriv pirdapiria (magaliTad, citokinebis 

receptorebis ojaxis wevri receptoris meSveobiT hepatocitebze, 

adipocitebze, ConCxis miocitebze) da nawilobriv – arapirdapiri 

(magaliTad, Zvlis zrdaze) insulinis msgavsi zrdis faqtoris (IGF)-I 

meSveobiT. (IGF)-I gamoiyofa RviZlis mier, roca igi stimulirebulia GH-

iT da (IGF)-I ara mxolod akavSirebs zrdis hormonis zogierT moqmedebas, 

aramed agreTve moqmedebs, rogorc ukukavSiris uaryofiTi signali 

neiroendokrinuli hipoTalamusisken (sur. 4). heterotetrameruli IGF-I 

receptors aqvs damaxasiaTebeli tirozinkinazas ubnebi, romlebic 

autofosforilireben da fosforilireben sxva cilebs, roca receptori 

okupirebulia da gamoxatulia bazalur hipoTalamusSi.    

 

5.1. hipoTalamusis rilizing faqtorebis neironebi   

hipoTalamusi warmoadgens zrdis hormonis sekreciis arsebiT 

regulators – pulsuri paternis aRmoceneba da metabolizmTan 

dakavSirebuli ukukavSiris sxvadasxva signalebis integratori (sur. 4). 

hipoTalamusi aregulirebs zrdis hormonis gamoyofas im neironebis 

meSveobiT, romlebic qmnian mastimulirebel hipoTalamur-

gamaTavisuflebel faqtors (GHRH, amino mJavis 44 peptidi) da neironebis 

sxvadasxva kompleqti, romlebic qmnian Semakavebel faqtors 

(somatostatini, amino mJavis 14 peptidi).  GHRH neironebi gvxvdeba 

hipoTalamusis rkalisebur (tuberalur) birTvSi – hipoTalamo-

hipofizur portaluri sistemis pirvelad kapilarebTan axlos da maTSi 
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advilad aRwevs mocirkulire peptidebi (49). somatostatinis neironebi 

nanaxia mesame parkuWTan axlos, PVN-sadmi ventromedialurad da GHRH 

neironebis msgavsad isini gamoiyofian portalur sistemaSi. GHRH da 

somatostatinis receptorebi warmoadgenen 7-transmembranul ubnebs, G-

cilasTan Sewyvilebul receptorebs: GHRH receptori dadebiTadaa 

Sewyvilebuli G-ciliT da adenililciklaziT (50) da somatostatinis 

receptori (romelTagan aris 5 qvetipi, romelTagan somatotropebSi 

somatostatini-2-s didi raodenoba /51/) uaryofiTadaa Sewyvilebuli G1-

cilis meSveobiT.  

 

5.2. GHRH, somatostatini da zrdis hormonis impulsebi 

zrdis hormonis yoveli impulsi GHRH–is impulsis stimulaciis 

Sedegia. impulsebs Soris zrdis hormonis gamoyofa daTrgunulia 

somatostatinis Semakavebeli moqmedebebiT rogorc wina hipofizis, aseve 

GHRH-is neironebze (sur. 4, /52/). amgvarad, GHRH neironebi iReben 

somatostatinis sinafsebs da gamoxataven somatostatinis (sst) 

receptorebs (sst1 da 2 /51/). somatostatinis neironebi stimulirdebian 

TviT zrdis hormonis da IGF-I-is mier, romelic RviZlis mier gamoiyofa 

zrdis hormonis sapasuxod. amgvarad, somatostatinis neironebi 

stimulirdeba, rogorc arapirdapiri Sedegi neironebis aqtiurobis 

jgufuri ganmuxtvebis Semdeg, rac warmoqmnis zrdis hormonis impulss 

da isini SeiZleba ufro metad dastimulirdnen pirdapir GHR-is mier. 

somatostatinis neironebis es stimulacia xelmeored iwvevs GHRH-is 

neironebis Sekavebas, zrdis hormonis impulsis dasrulebiT. zrdis 

hormonis da IGF-I-is mier somatostatinis neironebis stimulacia nela 

mcirdeba maTi doneebis SemcirebasTan erTad da amis Sesabamisad 

somatostatinis Sekavebac mcirdeba, rac adgils uTmobs sxva GHRH da 

zrdis hormonis impulss. qalebSi impulsebi naklebad aSkaraa da mcire, 

vidre kacebSi, rac albaT aris somatostatinis neironebis seqsualurad 

dimorfuli qcevis Sedegi. am neiroendokrinuli qselidan zrdis 

hormonis impulsis warmoqmna dasturdeba kvlevebidan, sadac 

gamoyenebulia secretagogues da SratsawinaaRmdego sistematuri gadasxma 

da, agreTve, eleqtrofiziologiuri eqsperimentebidan (52, 53). 
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es Sexeduleba uzrunvelyofs zrdis hormonis gamoyofis ZiriTad 

pulsur warmoqmnas, romelzec metabolizmTan dakavSirebuli bevri 

signaliT moqmedebs zrdis hormonis gamoyofis modificirebaze; es 

moicavs stimulacias hipoglikemiis an SimSilobis, aerobuli varjiSebis, 

agreTve Zilis da Sekavebis saSualebiT momatebuli sisxlis glukoziT 

an cximovani mJavebiT. GHRH-is da somatostatinis neironebis 

Sesasvlelebi Seicaven qolinergul, serotoninergul, opioidergul da 

noradrenergul proeqciebs. SimSilobis efeqtebis nawili 

dakavSirebulia mocirkulire grelinis (ghrelin) mier, romelic gamoiyofa 

carieli kuWidan. grelini pirdapir moqmedebs somatotropebze 

gansxvavebuli receptorebis meSveobiT (zrdis hormonis secretagogue 

receptori [GHSR]) zrdis hormonis stimulirebisTvis, igi agreTve 

moqmedebs GHRH neironebze hipoTalamusSi (54), romelic gamoxatavs 

GHSR-s. sinTetikur SenaerTebs, romlebic GHSR-ze moqmedeben rogorc 

antagonistebi, SeiZleba warmatebiT iqnas gamoyenebuli zrdis hormonis 

deficitis mkurnalobaSi, sadac somatotropebi reagireben siberis asakis 

CaTvliT (55). 

 

6. simsuqne: hipoTalamuri neiroendokrinuli qselis problema 

RerZis da zrdis hormonis gamoyofis regulacias orives aqvs 

Tavisi wvlili metabolizmis kontrolSi. saWmlis miRebis kontroli 

aSkarad mniSvnelovani elementia metabolur regulaciaSi da 

gansakuTrebiT zedmeti energiis SenaxvaSi da, Sesabamisad, am kontrolis 

disbalansSi, rac SeimCneva simsuqnis dros. neiroendokrinuli qseli, 

romelic aregulirebs metabolizms, ganisazRvra peptidebis aRmoCeniT, 

romlebic iZlevian signals metaboluri mdgomareobaze periferiidan 

Tavis tvinisken. es qseli Seicavs PVN-s, zrdis hormonis mini-qsels, 

rkalisebur birTvs, hipoTalamur ventromedialur birTvs da 

dorsomedialur da lateralur hipoTalamur ubnebs.   

 

6.1. simsuqnis masStabi 

adamianebi sul ufro da ufro msuqnebi xdebian; simsuqne 

warmoadgens janmrTelobis mzard globalur problemas (56). aSS-Si, 

erovnuli janmrTelobisa da kvebis Semowmebis 1999-2000 wlebis 
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mimoxilvaSi (NHANES) (ix. lit. wy. 57) mocemulia, rom amerikeli 

zrdasrulebis 64% (6-11 wlis asakis bavSvebis 15%) zedmeti wona aqvT 

sxeulis masis indeqsiT (BMI), romelic aRemateba 25 kg/m2.  msoflio 

jandacvis organizaciis monacemebis Tanaxmad, dReisaTvis 1 miliardze 

meti adamians zedmeti wona aqvs da sul mcire 300 milioni maTgan 

klinikurad msuqania.  

40 kg/m2 zeviT BMI aqvs meore tipis diabetis ganviTarebis riski da 

aSS-Si yoveli xuTi mozrdilidan erTi insulin-rezistentulia. 

simsuqniT da diabetiT aixsneba 5-dan 8%-mde danaxarjebi janmrTelobaze 

aSS-Si, ris gamoc yovelwliurad ikargeba 39 milioni samuSao dRe. 

evropaSi, navaraudevia, rom diabetiT daaavdebuli mozrdilebis ricxvi 

gaizrdeba 2000 wlidan 2010 wlamde, Sesabamisad 26.5 milionidan 32.9 

milionamde. bevri msuqani adamiani naadrevad iRupeba koronaruli da 

cerebrovaskuluri daavadebebiT da aqvT kibos daavadebis momatebuli 

riski, gansakuTrebiT msxvili nawlavebis kibos CaTvliT. isini uCivian 

sicocxlis daqveiTebul xarisxs, rac gamowveulia ConCx-kunTovani da 

kuW-nawlavis daavadebebiT, depresiiT, socialuri izolaciiT da 

SezRuduli moZraobiT. msuqani adamianebi ufro mets xarjaven 

janmrTelobaze da wamlebze, vidre aramsuqani xalxi; isini ufro 

naklebs gamoimuSaveben, ufro metad rCebian samuSaos gareSe, naklebs 

aRweven TavianT moRvaweobaSi da qorwinebis darRvevis da klinikuri 

depresiis didi riski aqvT. rendis institutma gamoaqveyna, rom simsuqne 

ufro metadaa dakavSirebuli qronikul daavadebebTan, vidre 

siRaribesTan, Tambaqos mowevasTan, alkoholos miRebasTan da es 

publikacia miuTiTebs, rom simsuqne iwvevs 20 wliT adre daberebas.  

ukanasknel xanebamde, simsuqne farTod ganixileboda, rogorc 

“arCevanis daavadeba”. saerTo varaudi iyo is, rom ukeTes ganaTlebasTan, 

kvebis swori reJimiT da mcireodeni nebisyofiT, rac waxalisebuli 

iqneboda garemo da cxovrebis stilis iniciativebiT, SesaZlebeli iyo 

simsuqnis kontroli. miuxedavad amisa, arc dieta da arc cxovrebis 

stilis cvlilebebi ar aRmoCnda efeqturi wonis SenarCunebisTvis 

adamianTa mcire raodenobis gamoklebiT. 

sxeulis cximovan masas negatiuri energiis balansisgan icavs 

Zlieri Zalebi. qronikul zedmet wonasTan erTad, Tavis tvini ganmartavs 
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energiis SezRudvas, rogorc safrTxes gadarCenisTvis. Tu energiis 

gamoyeneba daqveiTebulia, maSin hipoTalamuri kontrolis sistemebi 

metaboluri xarisxis daqveiTebiT da sxeulis Semadgenlobis 

SenarCunebisTvis energiis gardaqmniT reagireben. msuqani adamiani, 

romelic iZulebulia SezRudos kaloriebi, fiziologiurad aris 

energiis SimSilis mdgomareobaSi. metaboluri xarisxi neldeba da 

imunuri sistema depresirebulia; dietis dacviT gamowveuli wonis 

dakargva iwvevs momatebul risks infeqciebis mimarT, sicivis SegrZnebas, 

letargiulobas da depresulobas, Wamis Zlier survils, romlisgan 

Tavis Sekaveba, rasakvirvelia, Znelia, radgan stimuli asaxavs mZlavr 

aRqmul fiziologiur disbalanss.   

Tanamedrove farmakologiuri mkurnaloba umniSvnelod efeqturia, 

vidre dietis dacva. zogierTi Terapia samizned irCevs farTod 

gavrcelebul Tavis tvinis noradrenergul da serotoninergul 

sistemebs, difuzur sistemebs, romlebic gavlenas axdenen bevr 

sxvadasxva fiziologiur funqciaze. am nivTierebebeis efeqturoba 

SezRudulia da, albaT, samiznis winaswari ganxilviT aqvT bevri 

gverdiTi efeqti. sxva SerCeuli ufro potenciur kandidatebs aqvT 

umniSvnelod xangrZlivi efeqturoba: neironuli qselebi, romlebic 

marTaven madas da energiis wonasworobas, aqvT mravlobiTi homeostaturi 

kontrolis meqanizmebi - amgvarad gamowveuli disbalansi xSirad 

gamoixateba kompensatorul ukuregulaciaSi qselebis SigniT.                    

da mainc, es problemebi SeiZleba mZime ar iyos. miuxedavad imisa, 

rom garkveul fiziologiur garemoebaSi sxeulis wona 

mniSvnelovanwilad daculia, sakontrolo meqanizmebis sawyisi wertili 

SeiZleba Seicvalos. magaliTad, orsuloba Seqcevadi gaZlierebiTaa 

dakavSirebuli simsuqnesTan da sezonur cxovelebSi, rogoricaa 

cimbiruli zazuna, mada da sxeulis wona dakavSirebulia sezonur 

cvlilebebTan. ufro metic,  Zalian msuqani pacientebisTvis cota xnis 

win gamoyenebuli bariatriuli operacia (rogoricaa kuWis Suntireba) 

umetes SemTxvevebSi Zalzed efeqturia sxeulis wonis dakargvisas, rasac 

mohyveba madis normalizacia. radganac wonis dakargva da mada 

SenarCunebulia, qirurgiuli Carevis dros marTlac unda moxdes am 

energiis wonasworobisTvis sawyisi wertilis Tavidan CarTva. da bolos, 
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arsebobs mniSvnelovani dadastureba imisa, rom adamianis simsuqneze 

gavlenas axdens genebis struqturisa da eqspresiis cvlilebebi, 

romelic akodirebs energiis homeostazis kontrolSi CarTul 

molekulebs.  

amaswinandel kvlevebSi moxda bevri axali faqtoris 

identificireba, romelic specifikur rols asruleben energiis 

homeostazis regulaciaSi da bevri es signali hipoTalamusSi erTmaneTs 

emTxevva neironul specifikur qselebze. Tumca didi xania cnobili, rom 

hipoTalamusi Seicavs neironebis populacias, romlebic glukozaze 

reagireben, amJamad viciT, rom bevri mocirkulire faqtori aZlevs 

signals energiis balansis aspeqtebs. araa cnobili, Tu rogor 

regulirdebian da urTierTmoqmedeben es signalebi kuWidan, cximis 

maragidan da pankreasidan. bevri axladidentificirebuli liganda, 

romelic specifikurad eqspresirdeba hipoTalamuri neironebis calkeul 

qveubnebSi da gzebi, romliTac hipoTalamusi aregulirebs energiis 

balanss da adipocitis funqcias, aseve araa naTeli. miuxedavad amisa, 

wamlis axali samizne kandidatebi da maTi fiziologiuri rolis 

specifikuroba optimizms badebs. im warmodgenebis codnidan, romlebic 

arsebobs am regulatoruli qselebis da specifikuri faqtorebis 

moqmedebis meqanizmebis Sesaxeb, adamianis genebsa da sxeulis 

Semadgenlobas Soris kavSiris kvlevebidan da cxovelTa modelebze 

mutagenezis Seswavlidan, SesaZlebloba gvaqvs moviZioT axali 

samizneebi, romliTac SesaZlebeli gaxdeba sawyisi wertilis 

farmakologiuri manipulacia energiis homeostazisTvis.    

 

6.2. codnis arsebuli mdgomareoba 

1994 wels (58) leptinis da 1999 wels grelinis (59) aRmoCenidan, 

gaCnda uamravi publikacia am da sxva sistemebze, romlebic asaxaven 

mTel msoflioSi sxvadasxva laboratoriebSi Catarebuli damoukidebeli 

kvlevebis did raodenobas. am gamocemebis mizania aRweros 

neiroendokrinuli qselis sqema, romelic aregulirebs metabolizms.  
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6.2.1. leptinis da adipozis signalebi hipoTalamuss 

informacia cximis masis Sesaxeb gadaecema hipoTalamuss leptinis 

meSveobiT, romelic cximisgan warmoqmnili peptidia da romelic 

arsebobs cirkulaciaSi iseTi koncentraciebisas, romelic mTeli 

organizmis cximis masis proporciulia. leptini BBB-is meSveobiT 

transportirdeba Tavis tvinSi mocemuli gajerebuli transportis 

sistemiT da moqmedebs specifikur receptorebze, romlebic gamoxatulia 

centraluri neironebis calkeul populaciebze hipoTalamusSi da tvinis 

Reros ujredebis jgufebis CaTvliT. leptini aRmoCenil iqna 1994 wels 

simsuqnis (ob) adgilis poziciuri klonirebiT da misi receptori 

klonirebul iqna momdevno wels. leptinis receptorebi warmoadgenen 

calkeuli genis produqtebs, romlebsac ramdenime varianti aqvT; 

leptinis receptoris mokle forma CarTulia Tavis tvinSi leptinis 

transportSi xaoian wnulis doneze da SeiZleba sxvaganac, maSin roca 

grZeli formebi moqmedeben, rogorc membranuli receptorebi. leptini 

warmoadgens ara mxolod erTaderT signals, romelic aRwevs Tavis 

tvins cximis masis proporciul doneze, aramed hipoTalamusi aseve 

Seicavs receptorebs insulinisTvis, romelic warmoiqmneba pankreasis β-

ujredebidan. insulinis gamoyofaze gavlenas axdens cximis maragis 

raodenoba imis gaTvaliswinebiT, rom mTliani dRiuri insulinis 

gamoyofa cximis maragis proporciulia. miuxedavad amisa, insulinis 

gamoyofa mniSvnelovnad ufro dinamikuria, vidre leptinisa da 

insulinis koncentraciis fluqtuaciebi saWmlis miRebasTan da 

varjiSTan erTad gvaZlevs wuTobriv informacias glukozis arsebobis 

Sesaxeb. pirdapir Tavis tvinSi Seyvanisas, orive leptinic da insulinic 

efeqturia saWmlis miRebis SemcirebisTvis. leptini aseve efeqturia 

sistematuri miRebisas, maSin roca insulinis sistematuri miReba iwvevs 

hipoglikemias, rac aZlierebs madas. 

leptinis Tandayolili deficiti adamianebSi iwvevs mniSvnelovan 

simsuqnes (60) da rekombinirebuli leptinis miReba Zalze warmatebulia 

daavadebuli bavSvebis mkurnalobaSi. TviT leptinis an misi receptoris 

deficiti Zalze iSviaTia adamianebSi da, marTlac, msuqani adamianebi 

zogadad xasiaTdebian leptinis maRal-mocirkulire koncentraciebiT, 

rac iZleva Tanamedrove Teorias, rom simsuqme asaxavs leptinis 
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rezistentobis mdgomareobas, rac analogiurad SeiZleba ganxilul 

iqnas, rogorc insulinis rezistentoba II tipis diabetis ganviTarebaSi.  

amgvarad, kvlevebma leptinis da sxva mocirkulire hormonebis, 

gansakuTrebiT insulinis, gamoyenebiT gamoamJRavna periferiul 

organoebTan dakavSirebuli neiroendokrinuli qseli, romelic marTavs 

centralur wredebs da akontrolebs energiis balanss. efeqturia, rom 

insulinis da leptinis signalebi konvergireben hipoTalamusSi 

neironebis calkeul populaciebs da am neironebSi insulini da leptini 

konvergireben imave ujredSida sasignalo kaskadebze, miuTiTeben ra, rom 

am doneze SesaZlebelia arsebobdes im varaudis safuZveli, rom adgili 

aqvs analogias insulinisa da leptinis rezistentobas Soris. 

im neironebs Soris, romlebic eqspresireben leptinis 

receptorebs hipoTalamusSi, aris neironebis ramdenime populacia im 

populaciebis CaTvliT, romlebic winaswar iyo dakavSirebuli madis 

regulaciasTan. ZiriTadad 1950-ian wlebSi Catarebuli eqsperimentebi, 

romlebic moicavda hipoTalamuri ubnebis calkeul dazianebebs, 

gamovlinda cvlilebebi kvebis qcevaSi, rasac mivyavdiT ventromedialuri 

birTvis (VMN) daxasiaTebisken, rogorc “maZRrobis centrisa” da 

lateraluri hipoTalamuri ubnis (LHA) - rogorc “kvebis centrisa”. ori 

sxva hipoTalamuri ubani amJamad mniSvnelovnadaa CarTuli madis 

regulaciaSi: rkaliseburi birTvi da PVN, rac adre iyo ganxiluli.  

 

6.2.2. hipoTalamusis rkaliseburi birTvi 

rkaliseburi birTvi, garda GHRH neironebisa, agreTve Seicavs 

ramdenime neironul populacias kvebis kontrolSi sxvadasxva rolebiT. 

am birTvis ventromedialuri wili Seicavs centralurad proecirebuli 

neironebis did populacias, romelic TanasinTezirebs neiropeptid Y-s 

(NPY), aguti-dakavSirebul peptids (AGRP) da Semakavebel 

neirotransmiters GABA-s. es neironebi gamoxataven receptorebs rogorc 

leptinisTvis, aseve grelinisTvis (sur. 5 A). NPY warmoadgens Zalian 

Zlier oreqsigens, roca igi Seiyvaneba centralurad, da misi wredebi, 

rogorc mniSvnelovanwilad iTvleba, asruleben mniSvnelovan rols 

madis regulaciaSi; Tumca NPY nokautirebuli Tagvebi aCveneben sxeulis 
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Semadgenlobis normalur fenotips, rac miuTiTebs sakontrolo 

meqanizmebis siWarbeze. 

rkaliseburi birTvis ufro metad dorsolateraluri wili 

Seicavs neironebs, romlebic asinTezireben POMC-dan warmoqmnil 

peptidebs da erT-erTi maTgani α-MSH - warmoadgens madis Zalze Zlier 

Semakavebels da, rogorc Tvlian, dakavSirebulia danayrebasTan (sur. 5 

B) (61). α-MSH-is es moqmedeba, upirveles yovlisa, dakavSirebulia MC4Rs-

iT (ori - xuTi klonirebuli MRs-dan ori maTgani - MC3 da MC4 

mniSvnelovnadaa gamoxatuli Tavis tvinSi). amJamad, MC4Rs adamianebSi 

warmoadgens saukeTeso dadgenil kavSirs genetikur sxvaobasa da 

mniSvnelovan simsuqnes Soris (62). α-MSH-is an specifikuri agonistis 

MC4-is centraluri Seyvana Trgunavs sakvebis miRebas da mRrRnelebSi 

iwvevs wonis dakargvas, xolo transgenuri Tagvebi MC4R-is globaluri 

darRveviT amJRavneben sakvebis gaZlierebul miRebas da wonis momatebas. 

POMC-is mesinjeri rkalisebur birTvSi - NA (mRNA) Semcirebulia 

moSimSile virTagvebSi da aRniSnul birTvSi centralurad Seyvanili 

leptini da insulini - oriveni zrdian POMC mRNA eqspresias, maSin roca 

in vitro cdebma aCvena, rom leptinis lokaluri aplikacia zrdis 

rkaliseburi birTvis POMC neironebis eleqtrul aqtiurobas (63). 

amrigad, dReisaTvis gamoTqmulia hipoTeza, rom α-MSH-is momatebuli 

centraluri gamoTavisuflebis Sedegad leptini da insulini amcireben 

sakvebis miRebas da gadascemen signals neiroendokrinul qselSi, 

romelic aregulirebs metabolizms centraluri MC4Rs-is meSveobiT (ix. 

lit. wy. 48, 64, 65).  

leptinis da insulinis kataboluri moqmedebebi SeiZleba 

gaumjobesdes MC4Rs-is antagonistebiT winaswari damuSavebiT 

(mkurnalobiT). sainteresoa, rom AGRP, romelic  warmoiqmneba 

rkaliseburi birTvis neironebSi, agreTve moqmedebs MC4R-ze, sadac igi 

warmoadgens α-MSH-is moqmedebis Zalian Zlier konkurents. moSimSile 

virTagvebSi da TagvebSi, romelTac leptinis deficiti aqvT, AGRP mRNA 

eqspresia gazrdilia. AGRP-is centraluri Seyvana zrdis sakvebis miRebas 

da es reaqcia SeiZleba 6 dRemde gagrZeldes. Tumca, AGRP-is genetikuri 

darRveva gamoixateba sakvebis miRebis da wonis miRwevis parametrebis 
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mcire cvlilebiT an saerTod cvlilebebis gareSe, rac kvlav simsuqneze 

miuTiTebs. POMC-is neironebis msgavsad, AGRP-NPY neironebi rkalisebur 

birTvSi leptinis pirdapiri samizneebia; am SemTxvevaSi leptinis 

moqmedeba Semakavebelia.  

 

6.2.3. sxva hipoTalamuri ubnebi, romlebic monawileoben madis 

regulaciaSi 

rkaliseburi birTvis dorsalurad moTavsebulia neironebis 

jgufi, romelic eqspresireben grelins (66) - kuW-nawlavis traqtidan 

gamoyofil mniSvnelovan faqtors, amave dros igi eqspresirdeba am 

calkeul neironul populaciaSi. am jgufis zemoT ganTavsebulia VMN, 

romelic Seicavs leptinis, grelinis, glukozis da insulinis, agreTve 

centralurad gamoTavisuflebuli neiropeptodebis mimarT  mgrZnobiare 

neironebis subpopulacias. VMN-is dorsalurad, dorsomedialuri 

hipoTalamusi Seicavs neironebs, romlebic asinTezireben hormonebs, 

romlebic melaninis koncentracias axdenen da mezoblad mdebare LHA 

Seicavs neironebis populacias, romelic eqspresireben oreqsins, 

peptidebs, romelTac saxelwodeba miiRes maTi aSkara efeqtebis gamo 

kvebaze. VMN-is dazianeba iwvevs hiperfagias, maSin roca LHA-is 

dazianeba hipofagias iwvevs.  

PVN-dan gamosasvlelebi Seicaven energiis maregulirebel 

ramdenime gzas. PVN aris metabolizmis autonomiuri regulaciis 

mediatori, agreTve misi kotrolis saSualebiT xdeba zemoqmedeba HPA 

RerZze. PVN Sesasvlelebs iRebs rkaliseburi birTvidan, xolo CRH 

neironebis da HPA RerZis aqtivacia SimSilis signalebiT (hipoglikemia, 

SidahipoTalamuri NPY, oreqsini, grelini) SeTavsebadia 

glukokortikoidebis metabolur moqmedebebTan. PVN-Si aRmocenebuli 

centralurad proecirebuli neironebi Seicaven neironebis populacias, 

romlebic proecireben tvinis RerosTan kuWisa da nawlavebis motorikis 

kontrolisTvis. sxva paraventrikuluri neiroendokrinuli neironebi 

aregulireben Tiroidis mastimulirebeli hormonis sekrecias wina 

hipofizidan bazaluri metabolizmis xarisxis regulaciisTvis. 
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6.2.4. grelini da sxva signalebi kuW-nawlavis traqtidan 

SimSili da danayreba imarTeba endokrinuli faqtorebiT 

muclidan da kuW-nawlavis traqtidan, ufro metad grelinis da peptidi 

YY (PYY)-s (3-36)-s mier da pankreasidan gamoTavisuflebuli insulinis 

mier sakvebis miRebis sapasuxod. grelini da PYY (3-36) moqmedeben 

specifikur receptorebze, romlebic eqspresireben cal-calke 

hipoTalamuri neironebis populaciaze, urTierTmoqmedeben ra leptinTan 

da insulinze moreagire wredebTan. 

grelinis kvleva iwyeba sinTetikuri secretagogues Seswavlidan 

zrdis hormonisTvis (amJamad cnobilia, rogorc grelinis mimetikebi), 

romelic moqmedebs somatotrofebze, magram ara GHRH receptoris 

meSveobiT. am SenaerTebs agreTve aqvT Zlieri, arCeviTi da pirdapiri 

moqmedebebi hipoTalamusze (67). 1996 wels klonirebul iqna am 

SenaerTebis receptori da 1999 wels aRmoCenil iqna grelini (59), 

romelic warmoadgens am receptoris endogenur ligandas. aRmoCnda, rom 

igi maRali koncentraciebiT gamoiyofa kuWidan sakvebis miRebis 

SezRudis dros. SemdgomSi nanaxi iqna, rom grelini warmoadgens Zlier 

oreqsigenur agents - dReisaTvis yvelaze ufro mZlavr agents (68) da igi 

agreTve aris simsuqnis Zlieri stimulatori. SeiZleba, rom grelinis 

daqveiTebuli gamoyofas Tavisi wvlili Seaqvs Sedegian bariatriul 

qirurgiaSi (magaliTad, kuWis Suntireba). meore nawlavidan 

aRmocenebuli PYY hormoni (3-36), romelic, rogorc Cans, sakvebis miRebis 

Semdeg gamoiyofa kuW-nawlavidan, grelinze moqmedebs araregulatoruli 

maneriT: PYY (3-36) mZlavrad akavebs kvebis process hipoTalamusis Y2 

receptorze zemoqmedebiT, romelic warmoadgens Semakavebel 

autoreceptors NPY neironebze moTavsebuli NPY-Tvis.   

 

6.2.5. sxva signalebi: varjiSi da IL-6 

varjiSi da energiis gamoyeneba energiis homeostazis 

regulaciisTvis agreTve hipoTalamusSi ukan gadascems signals. es gzebi 

cudi gasagebia, magram Tanamedrove saukeTeso kandidati am ukukavSiris 

dasakavSireblad aris kunTebidan aRmocenebuli citokini IL-6, romlis 

mocirkulire doneebi 100-jer izrdeba varjiSis dros. IL-6-is 



 34

centraluri Seyvana iwvevs energiis mzard xarjvas da IL-6-is deficitian 

transgenur TagvebSi ganaviTarebs simsuqnes (70).  

 

7. momavlis strategia: saidan miviRebT axal preparatebs? 

7.1. neiroendokrinuli qseli da simsuqne 

adamianis genomuri proeqti gvaZlevs mniSvnelovan pirvelad 

masalas im genebis identifikaciisTvis, romelic xels uwyobs stresuli 

reaqciebis da energiis balansis maregulirebeli neiroendokrinuli 

qselebis funqciis daqveiTebas. Tu simsuqnes aviRebT, rogorc magaliTs, 

momavali kvlevis kandidati genebi SeiZleba SeirCes maTi cnobili 

biologiuri funqciebis codnis da energiis balansis maregulirebel 

procesebSi maTi monawileobis gaTvaliswinebiT. magram monacemTa 

ZiebisTvis sul ufro da ufro gamoiyeneba didi genomuri, eqspresiuli 

da poziciuri Tanamedrove informacia simsuqnesTan dakavSirebuli 

genebis Sesaxeb. kvlevisTvis racionaluri genebis arCeva saSualebas 

iZleva aqcenti gavakeToT mZlavri farmacevtuli mniSvnelobis genebze – 

maTze, romlebsac aqvT eqspresiis calkeuli adgilebi, specifikuri 

funqciuri mniSvneloba da potenciurad misaRebia farmakologiuri 

manipulaciisTvis. adamianis genetikis kvlevebi amJamad moicaven maRal-

mwarmoeblur molekulur detalur kvlevebs, romlebic Catarda 

gansakuTrebul fenotipebSi (gamxdari da msuqani adamianebis kohorta).     

SeiZleba iTqvas, rom genetikuri kvlevebis mizani aris kandidati 

molekuluri preparatebis samizneebis identifikacia, e.i. mniSvnelovani 

Terapiuli Carevis molekuluri ubnebi simsuqnis momaval mkurnalobaSi. 

aseTi samizneebi, magaliTad, SeiZleba, iyos molekulebi, romlebic 

CarTuli informaciis transmisiaSi, rac dakavSirebulia energiis 

gamoyenebis da periferiidan Tavis tvinisken daxarjvasTan (rogoricaa 

grelini, leptini da IL-6), romlebic afrTxileben neironul qselebSi am 

informaciis integraciaSi monawile molekulebs (rogoricaa NPY, AGRP 

da α-MSH); an molekulebs, romlebic CarTuli arian energiis xarjvis 

regulaciaSi (rogoricaa, glukokortikoidebi da Tiroiduli hormonebi). 

am molekulebis receptorebi moicaven birTvul da membranul 

receptorebs, an molekulebs, romlebic CarTuli arian specialur 

adgilebSi am informaciis signalebis gardaqmnisTvis gamoyenebul 
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ujredSida sasignalo gzebSi. miznis identifikacia SesaZlebelia 

moicavs: (a) adamianis molekuluri genetikis meTodebs genis mutaciebis 

identificirebisTvis, romlebic dakavSirebulia sxeulis Semadgenlobis 

mniSvnelovan fenotipebTan (mag., lit. wy. 62); da (b) mRrRnelebSi 

mutagenuri teqnikis gamoyenebas mutantebis warmoqmnisTvis organizmis 

cximovani masis cvlilebiT. mutagenezis gamosavali warmoadgens 

specifikur genur mutacias gamoxatuli kavSiriT simsuqnesTan 

dakavSirebuli fenotipiT. es kavSiri SeiZleba eqsperimentulad 

Semowmdes moniSnuli Tagvis mutageneziT (pirobiTi, ujred-specifikuri 

genis darRveva an ze-eqspresia). 

Zalian cota gens aqvs specifikuri kavSiri simsuqnesTan da, 

rogorc Cans, arian Sesaferi kandidatebi CarevisTvis. zogierT gens 

SeuZlia moaxdinos gavlena fenotipze mxolod adreuli ganviTarebis 

moqmedebebiT, sxvebs SeiZleba hqondeT farTod gavrcelebuli efeqtebi,  

romlebic dakavSirebulia eqspresiis an funqciis sust 

specifikurobasTan, xolo danarCenebs SeiZleba hqondeT specifikuri 

efeqtebi fenotipze, magram romlebic dakavSirebulia sxva 

fiziologiurad mniSvnelovani funqciis disregulaciasTan.  

 

7.1.1. samiznis Sefaseba 

am qveTavSi SevecdebiT davadginoT, Tu rogor iwvevs sxeulis 

Semadgenlobis cvlilebas genis mutacia. gansakuTrebiT, ganixileba 

samizne molekulebis eqspresiis adgilis da maTi funqciuri rolis 

dadgena im gzebSi, romlebic axdenen energiis balansis regulacias. 

hipoTalamusSi gamoxatuli samizneebisTvis, samiznis Sefaseba unda 

moicavdes mRNA eqspresiis gavrcelebis konturebs, rac akavSirebs gzebs, 

romlebic, rogorc cnobilia, CarTulia energiis balansSi da ujredul 

doneze adgenen kodirebuli cilebis funqciur rols.  

hipoTalamusis neiroanatomiuri sirTulis gamo, ramdenime 

signalis gadamcemi molekulis Tanaeqspresiis paternebi unda dadgindes 

mravlobiTi signalebis erTdrouli vizualizaciis teqnikis gamoyenebiT 

an imunocitoqimiis an in situ hibridizaiis meSveobiT. bolo xanebSi amis 

gakeTeba Zalian gaadvilda transgenuri Tagvebis generaciiT, romlebic 

gamoxataven reporter constructs, romlebic specifikuri mRNA eqspresiis 
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adgilebis pirdapiri vizualizaciis saSualebas iZleva, magaliTad, 

mwvane fluorescentuli cilis gamoyenebiT im neironebis 

vizualizaciisTvis, romelnic eqspresireben MC4R (71).  

sruli bioqimiuri daxasiaTebac ki arasakmarisia, radgan igi 

neironuli populaciebis dasakavSireblad sxva cnobil populaciebTan 

moiTxovs kombinirebul bioqimiur identifikacias anatomiuri 

specifikaciiT. amJamad, es advilad miiRweva retrogradulad aRmoCenili 

molekulebis gamoyenebiT, rogoricaa fluorogoldi (Fluorogold) an 

fluorescentulad moniSnuli mikrosferoebi, romlebic Seyvanilia 

Tavis tvinis calkeul birTvebSi. pirveli (fluorogoldi) SemdgomSi 

difuzirdeba da amgvarad gamosadegia saproeqcio adgilebis 

gavrcelebisTvis, xolo meore moniSnavs ufro centralur proeqciebs.  

neironebis specifikuri populaciebis funqciuri rolis Seswavla 

jer kidev did interess warmoadgens. meTodebi (midgomebi) Mmoicavs 

Semdegs: 

1. transgenuri mRrRnelebis samizne molekulis dabali an 

maRali eqspresiis modelebis gamoyeneba fenotipze efeqtebis 

Sesaswavlad (mag., lit. wy. 70, 72). 

2. myisieri-adreuli genis konturirebis gamoyeneba 

gansakuTrebul fiziologiur mdgomareobaSi mocemuli gzis 

funqciuri monawileobis  dasadgenad. magaliTad, 

rkalisebur birTvSi neironebi, romlebic eqspresireben NPY-

s, aqtivirdebian sistematurad Seyvanili greliniT, rogorc 

es vlindeba myisieri-adreuli genis transkriciuli 

faqtoris c-fos induqciis eqspresiiT am neironebSi. es 

izomeba, rogorc c-fos mRNA an Fos cilis eqspresiis zrdiT in 

situ hibridizaciiT an imunoqimiiT, Sesabamisad (mag., lit. wy. 

73).  

3. gansazRvrul fiziologiur mdgomareobaSi samizne 

molekulebis mRNA eqspresiis cvlilebebis gazomva. imaze 

damokidebulebiT, Tu rogoraa SezRuduli genis eqspresia, 

samizne genSi cvlilebebis specifikuroba SeiZleba 

warmatebiT iqnas Seswavlili cDNA–is mikro- kompleqtebis 

gamoyenebiT. Tumca, aris problemebi am meTodis raodenobriv 
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Sefasebasa da statistikuri simZlavris Sesaxeb, maSin roca 

arsebobs saTanado skepticizmi am arsebiTad 

arafokusirebuli strategiis da  validaciis, gamravlebis 

unaris da interpretaciis problembze; magram igi 

potenciurad vargisia, rogorc sawyisi skriningi SesaZlo 

interesis mqone genebisTvis aSkara gamomwvevebis 

ararsebobisas. 

radganac energiis balansis homeostazis hipoTalamur 

mravalferovnebaSi Cndeba axali aspeqtebi, mniSvnelovani iqneba 

dadgindes, Tu rogor regulirdeba am genebis eqspresia. lazeriT 

mikrodiseqcia warmoadgens bolo droindel Zalian mniSvnelovan 

teqnikur miRwevas. igi saSualebas iZleva movaxdiniT calkeuli 

ujredebis an ujredebis jgufebis mikrodiseqcia hipoTalamusidan da 

gavzomoT specifikuri mRNA-s eqspresia polimerazis jaWvuri reaqciiT 

(PCR). 

arsebobs agreTve eqsperimentebis Catarebis mravali 

xelmisawvdomi saSualeba, gansakuTrebiT calkeuli ujredebis 

eleqtrofiziologiuri meTodis gamoyeneba in vivo da in vitro. es meTodebi 

SeiZleba Zalze efeqturi iyos mkveTrad gansazRvruli sakiTxebis 

gadawyvetisas, rogoricaa: Tu ra informacia gadaaqvT neironebs, 

romlebic proecirdebian rkaliseburi birTvidan PVN-ken, rogor 

kodirdeba da muSavdeba igi.  

calkeuli hipoTalamuri neironebis moqmedeba SeiZleba CavweroT 

in vivo an in vitro (magaliTad, hipoTalamur ubnebSi). In vivo meTodi (mag., 

lit. wy. 67) gvTavazobs hormonebis, SenaerTebis da kandidati wamlebis 

sistematuri Seyvanis an lokaluri mikrodializis calkeuli neironebis 

ganmuxtvaze efeqtebis Caweris upiratesobas, romelic Seicavs 

neiroendokrinul ujredebs, romlebic, SesaZloa, identrificirebuli 

arian eleqtrofiziolofiuri kriteriumiT maTi saproeqcio adgilebis 

da specifikur stimulebze reaqciebis Sesabamisad.  

In vitro kvlevebi gvTavazobs imis gansazRvris upiratesobas, Tu 

calkeuli neironebi rogor iReben da integrireben informacias 

pirdapir an arapirdapir sasignalo molekulebidan da es kvlevebi 

SeiZleba moicavdes membranuli moqmedebis analizs ujredSida an patch-
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clamp Camweri teqnikis gamoyenebiT. amJamad, Cawerili neironebi 

fenotipirebulia retrospeqtulad (imunocitoqimiis an PCR–is 

gamoyenebiT), magram SesaZlebeli iqneba momavali gansazRvra, radgan 

generirdebian cxovelebi gamokveTili ujred-specifikuri moniSvniT.  

saerTod, in vivo kvlevebi mogvcems informacias wamlis moqmedebis 

Sesabamisobis, xolo in vitro kvlevebi – ujreduli meqanizmebis Sesaxeb. 

MOQMEDE 

8. daskvna 

neiroendokrinuli qseli asrulebs rTul regulatorul 

funqciebs, romlebic Seicaven signalis gadacemis damuSavebas da 

modulacias neironebSi da maT Soris kavSiris yvela wertilze, 

romlebic Seadgenen qsels. funqciurad specifikuri da signalebis 

gadamcemi Zlieri molekulebis qselSi identifikacia, maTi eqspresiis da 

maTi moqmedebis meqanizmebis regulacia warmoadgens axali wamlebis 

gamomuSavebis mizans, raTa Tavidan aviciloT an srulad SevcvaloT 

simsuqne da misi Sedegebi da amgvarad SevzRudoT mudmivi stresis mier 

gamowveuli gonebrivi da fizikuri Sedegebi.    

 

suraTebis aRwera 

sur. 1. tipuri neiroendokrinuli neironi: neiropeptidis 

produqcia da aqtivacia oqsitocinis (OXT) msxvilujredovan neironSi. 

(A) oqsitocinis produqciis stadiebis Sejameba: genis transkripciidan 

translaciis meSveobiT, damuSaveba, daxarisxeba da gadatana dendritebSi 

vezikulebSi da aqsonebSi nervul daboloebebamde ukana hipofizSi Ca 2+-

damokidebuli egzocitozis gasaadvileblad, rac stimulirebulia 

supraoptikuri (SON) an paraventrikuluri (PVN) birTvebis ujredis 

sxeulidan aRmocenebuli moqmedebis potencialebis mier. (B) eleqtruli 

agzneba: moqmedebis potencialebi aRmocendeba, roca ujredis sxeuli 

depolarizdeba zezRurblovani amagznebeli sinafsuri aqtivaciis 

saSualebiT. amagznebeli transmiterebi Seicavs glutamats (GLU), 

noradrenalins (NA), amis sawinaaRmdegod Semakavebeli transmiterebi an 

neiropeptidebi Seicaven γ-aminobutirul mJavas (GABA) da opioidebs. 

agznebis dros dendritebi gamoaTavisufleben oqsitocins, rasac aqvs 

auto- da parakrinuli amagznebeli moqmedebebi, maSin roca Semakavebeli 
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natriumis oqsidi (NO) da endokanabinoidebi (CB) agreTve 

gamoTavisufldebian dendritebis mier; dendritebidan es signalebi 

nawilobriv moqmedeben sinafsuri Sesasvlelis modulirebiT. 

alopregnanoloni (AP) moqmedebs GABAA receptorebze Sekavebis 

gasaZliereblad. presinafsuri daboloebebis da dendritebis mier 

qimiuri signalebis gamoTavisufleba dendritul garemoSi SeiZleba 

gaizomos mikrodializis saSualebiT; eleqtruli aqtiuriba izomeba 

calkeuli ujredis mikroeleqtroduli registraciiT; neironebis 

populaciebis pasuxebi gamRizianeblebze fasdeba sikvdilis Semdeg in situ 

hibridizaciiT (ISH) an imunocitoqimiiT (ICC), Sesabamisad c-fos mRNA an Fos 

cilis eqspresiisTvis, an sisxlis koncentraciis analizis meSveobiT 

oqsitocinis gamoyofis gazomviT. 

sur. 2. vazopresinis msxvilujredovani neironis jgufuri 

ganmuxtva. vazopresinis neironebis fazuri moqmedebis potencialis 

ganmuxtva ganpirobebulia damaxasiaTebeli TvisebebiT: amagznebeli 

sinafsuri Sesasvleli iwvevs ganmuxtvas, romelic grZeldeba 

SenarCunebuli depolarizaciis gamo (platos potenciali), romelic 

saboloo jamSi aaqtivebs ganmuxtvis SemaCerebel hiperpolarizaciis 

meqanizmebs; momdevno “siCumis periodSi” isini nel-nela ufro agznebadi 

xdebian, sanam isev aqtiurobaSi ar CairTvebian. vazopresinis 

gamoTavisufleba icvleba im drois proporciulad, romelSic 

ganimuxteba TiToeuli neironi, radgan neironebi erTmaneTs muxtaven 

asinqronulad. sinafsuri Sesasvleli modulirebs ganmuxtvis sixSires 

da xangrZlivobas. Zlieri stimualcia axangrZlivebs ganmuxtvebs da 

amoklebs “siCumis periods”, ase rom, rac meti neironi ganimuxteba, miT 

meti vazopresini gamoiyofa ukana hipofizidan (ujredSida registracia - 

in vitro supraoptikuri birTvi; yuradReba miaqcieT: moqmedebis 

potencialebi wakveTilia. ilustraciebi moyvanilia doqtor braunis 

nebarTviT).  

sur. 3. neiroendokrinuli stresis qselis da hipoTalamo-hipofiz-

adrenaluri RerZi: paraventrikuluri birTvis (PVN) kortikotropin-

gamomyofi hormonis (CRH) neironebi. dorsomedialuri 

parvocelularuli (parvo) PVN CRH neironebi, romlebic Tana-

eqspresireben vazopresins (VP), proecireben hipoTalamo-hipofizuri 
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portaluri kapilarebisken Sua gorakSi. am neiropeptidis neironebis 

saerTo Tvisebebi oqsitocinis an vazopresinis aseTive msxvilujredovani 

neironebis msgavsia (ix. sur. 1). lateralur PVN-Si oqsitocinis (OXT) da 

vazopresinis msxvilujredovani (magno) neironebi proecireben ukana 

hipofizSi Sua gorakis saSualebiT. Parvo PVN CRH neironebi iReben 

Sesasvlelebs: limburi sistemidan (hipokampi, amigdala strialuri 

daboloebis amomfeni birTvis saSualebiT) glutamatis da γ-

aminobutiruli mJavis interneironebis gamoyenebiT da emociuri 

stresorebis informaciis kodirebiT; rkaliseburi birTvidan (Arc) 

signals gadascems metabolur stress, da moicavs proeqciebs 

amagznebeli neiropeptid Y (NPY) neironebidan; tvinis Reros 

noradrenerguli (NA) neironebidan, romlebic gadascemen signalebs 

imunuri stimulaciis, kardiorespiratoruli da visceraluri 

dazianebebis Sesaxeb. glukokortikoiduli ukukavSiri zemoqmedebas 

axdens sxvadasxva ubnebze glukokortikoidebis meSveobiT (GR; patara 

rombebi) da gamoyofis bazalur doneebze hipoTalamusSi eqspresirebuli 

mineralokortikoiduli receptorebis meSveobiT (MR; kvadratebi). Parvo 

PVN CRH neironebis maregulirebeli signalebis damuSaveba moicavs maT 

dendritul mikrogaremoSi urTierTmoqmedebebs, msxvilujredovani 

neironebis msgavsad (sur. 1 B). diagrama miuTiTebs koronaluri sibrtyis 

organizaciaze erT sibrtyeze sxvadasxva rostro-kaudaluri doneebiT. 

3V, mesame parkuWi.  

sur. 4. hipoTalamuri mini-qseli, romelic generirebs zrdis 

hormonis (GH) impulsebs. GH-is impulsi gamoiyofa wina hipofizidan 

yovel 3-4 saaTSi, rogorc hipoTalamo-hipofizuri portalur 

sisxlZarRvebSi GHRH-is gamoTavisuflebis Sedegi. GH pirdapir 

moqmedebs cximze, kunTze da RviZlze. insulinis-msgavsi zrdis hormonis 

(IGF)-I sekrecia stimulirebulia RviZlis mier, rac moqmedebs Zvalze da 

rogorc GH Semakavebeli ukukavSiris signali somatostatinis (SS) 

neironebis stimulaciiT. agreTve, GHRH neironul proeqciebs SeuZlia SS 

neironebis stimulacia da GH-s aqvs ukukavSiris efeqtebi, Sesabamisad 

neli amagznebeli da Semakavebeli SS-sa da GHRH neironebze. Semdeg, 

portalur sisxlSi gamoyofili SS akavebs GH-is gamoyofas da GHRH 



 41

neironebis sinafsebze gamoTavisuflebul SS-s aqvs Semakavebeli 

moqmedeba GHRH neironebze da amgvarad sruldeba GH-is impulsi. SS 

neironebze GH-is da IGF-I ukukavSiris signalebi, rac gamowveulia GH-is 

dabali sekreciiT, iwvevs SS neironebis daqveiTebul aqtiurobas. es 

saSualebas aZlevs GHRH neironebs gaxdnen aqtiuri da warmoiqmneba GH-

is meore impulsi. danarCeni signalebi moqmedeben am mini-qselis 

meSveobiT GH-is gamoyofis modulaciisTvis (magaliTad, grelini, 

varjiSi, hipoglikemia). 

sur. 5. metaboluri gadacema da damuSaveba hipoTalamusSi. (A) 

sistematuri signalebi rkaliseburi birTvisken. neironebi, romlebic 

warmoqmnian neiropeptid Y (NPY) da aguti-dakavSirebul peptids (AGRP), 

romlebic zrdian madas, stimulirdebian zrdis hormonis secretagogue 

(GHS) receptorebze grelinis moqmedebiT. NPY/AGRP neironebis Sekaveba 

xdeba peptid YY(PYY; Y2 receptoris saSualebiT), insulinis da leptinis 

mier, romlebic signals gadascemen aRdgenili energiis rezervebs. 

neironebi, romlebic producireben α-melanocitmastimulirebel hormons 

(α-MSH) da kokainis da amfetaminis maregulirebel transkripts (CART), 

oriveni aqveiTeben madas da stimulirdebian leptinis mier, magram maTi 

Sekaveba xdeba NPY/AGRP neironebiT maTi γ-aminobutiruli mJavis 

maproducirebeli aqsonis kolateralebis saSualebiT. oreqsigenuli 

(NPY/AGRP) da anoreqsigenuli ((α-MSH/CART) neironebis SedarebiTi 

aqtiuroba sistematur signalebze qselis efeqtebis  Sedegia. damatebiT, 

grelini agreTve warmoiqmneba dorsaluri rkaliseburi neironebiT da 

astimulirebs GHRH neironebs da amgvarad aZliereben GH-is gamoyofas 

(ix. sur. 4). (B) neiroendokrinul qselSi rkaliseburi birTvis signalis 

gadacema aregulirebs madas. rkaliseburi birTvis neironebi 

proecireben: paraventrikuluri (PVN) birTvisken, romelic avtonomiuri 

nakadiT aregulirebs metabolizms da gavlenas axdens madaze (SesaZloa, 

CRH-is da oqsitocinis monawileobiT); melanocitis (MCH) da oreqsinis 

makoncentrirebeli neironebisken, romlebic oriveni aZliereben kvebas 

(arasrulad gansazRvruli gzebiT), maSin roca MCH aqveiTebs 

metabolizms, xolo oreqsini zrdis aqtiurobas. NPY agaznebs MCH–is 

oreqsinis neironebs da aqveiTebs metabolizms. α–MCH da CART-s 
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sawinaaRmdego moqmedeba aqvT NPY-ze. gansakuTrebiT, α–MCH moqmedebs 

melanokortin-4 receptorebis (MC4R) meSveobiT, AGRP warmoadgens MC4R–

is antagonists.   
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