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winamdebare naSromSi kompleqsuradaa Seswavlili bioqimiuri maCven-

eblebis da qceviTi parametrebis cvlilebebi fsiqogenuri stresis mod-

elirebisas, gansxvavebuli sirTulis TavdacviTi reaqciebis testire-

bis pirobebSi. naSromi ganekuTvneba fundamentur gamokvlevaTa ricxvs 

da miRebuli Sedegebi afarToebs Tanamedrove mecnierul mosazrebebs 

aRniSnul sakiTxze, sakmaod srul da obieqtur warmodgenas iZleva 

stresuli mdgomareobisas organizmis humoruli regulaciis Sesaxeb. 

kerZod, hormonebisa da biologiurad aqtiuri nivTierebebis gamoyo-

fa aRniSnavs stresuli mdgomareobis reaqciuli sindromis dasawyiss, 

romelic organizmSi marTavs yvela cirkulaciur da metabolur pro-

cesebs, rasac sabolood mivyavarT garemos Secvlili pirobebisadmi 

adaptaciasTan. gansxvavebuli sirTulis eqsperimentis pirobebSi cxo-

velebis qceva da metaboluri cvlilebebi ganimarteba, rogorc biolo-

giurad dadebiTi stresis gamovlineba da asaxavs Tavis tvinis TviTre-

gulaciur moqmedebas, rac gamoixateba stresogenuri faqtorebisadmi 

organizmis rezistentobis amaRlebaSi.

gamokvlevis Sedegebi mniSvnelovania praqtikuli TvalsazrisiTac, 

vinaidan gamovlenilia is qceviTi aqtebi, romlebic TviTregulaciis 

meqanizmebis muSaobas gamoxatavs da ganapirobebs janmrTelobisTvis 

saxifaTo stresogenuri faqtorebisadmi organizmis mdgradobis donis 

amaRlebas.

naSromi gankuTvnilia specialistebisa da 

sakiTxiT dainteresebuli mkiTxvelisaTvis.
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winasityvaoba

winamdebare naSromi „fsiqogenuri stresis ganviTareba _ orga-

nizmis bioqimiuri analizi“ efuZneba Cvens mravalwlian empiriul kv-

levebsa da dakvirvebebs iv. beritaSvilis saxelobis fizologiis insti-

tutis qcevisa da kognituri funqciebis ganyofilebis laboratoriaSi. 

swavlisa da kvlevis procesSi samecniero xelmZRvanelis, prof. mixeil 

xananaSvilis miznobrivi rekomendaciebiT Cveni mecnieruli interesi 

sxvadasxva mimarTulebebiT gafarTovda. bunebrivia, kvlevis Sedegad 

miviReT mravalferovani masala, romelze dakvirveba, fiqri da anal-

izi wlebs moiTxovs. kvlevis Sedegebis nawili asaxulia Cvens disert-

aciaSi „imunuri da bioqimiuri maCveneblebis cvlilebebi fsiqogenuri 

stresis ganviTarebis sxvadasxva etapze TeTr virTagvebSi“ (2008), aseve 

2013 wels gamoqveynebul monografiaSi da ai, Cveni empiriuli kvlevis 

Sedegebze dakvirvebisa da analizis momdevno etapi dRes mkiTxvelis 

winaSe qarTul da inglisur enebze warmovadgineT. wigni jer kidev 2019 

wels iyo mzad, romelSic gaTvaliswinebulia naSromis redaqtoris aw 

gardacvlili prof. sulxan cagarelis rCevebi da rekomendaciebi, ma-

gram Covid-19-is msoflio pandemiis Sedegad wignis gamocema droebiT 

gadaido. 

jer kidev pandemiamde, 2018 wlis 20 dekembers gardaicvala Cveni 

samecniero xelmZRvaneli da moZRvari prof. mixeil xananaSvili, xolo 

2021 wlis 22 agvistos maswavlebeli da ufrosi megobari prof. sulxan 

cagareli. 

usazRvro madlierebis grZnobiT, CvenTvis orive Zvirfasi mas-

wavleblis, profesorebis mixeil xananaSvilisa da sulxan cagarelis 

xsovnas vuZRvni am naSroms. 

lali axalaZe 
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redaqtorisagan

lali axalaZis pirveli wigni „bioqimiuri maCveneblebis cvli lebebi 

fsiqogenuri stresis ganviTarebis sxvadasxva etapze“ 2013 wels gamo-

qveynda, mas Semdeg avtorma, gaafarTova Tavisi dakvirvebebi fsiqo-

genuri stresis gavlenis dadgena qceviT reaqciebze da metabolizmis 

adaptaciur maCveneblebze. axali monacemebiTa da masalebiT Seavso da 

winamdebare naSromis saxiT qarTul da inglisur enebze warmogvidgina. 

Tanamedrove biologiisa da medicinis erT-erT aqtualur prob-

lemas organizmis homeostazis metaboluri procesebis kvleva warmoad-

gens. Cven vcxovrobT gaxSirebuli lokaluri omebis, geologiuri Zvre-

bis, wyaldidobebis da miwis Zvrebis, afeTqebebis, aviakatastrofebis, 

klimatis cvlilebebis garemoSi, sadac gazrdilia fizikuri travmebis 

raodenoba. stresebi mniSvnelovan gavlenas axdenen nervul sistemaze, 

momravlda adamianTa fsiqikuri aSliloba _ fsiqikuri gamRizianeblis 

zegavleniT, momatebulia fsiqogenuri stresebi, romlebic gavlenas 

axdenen Tavis tvinis funqciebze, kerZod, mexsierebaze, motivaciaze, 

emociaze, sadac adamianebs uZneldebaT gadawyvetilebis miRebis pro-

cesebi.

monografia miekuTvneba fundamentalur gamokvlevaTa ricxvs da 

miRebuli Sedegebi afarToebs mecnierul mosazrebebs cxovelTa qceva-

ze da metabolur procesebze. naSromis mizans warmoadgens fsiqogenuri 

stresis gavlenis Seswavla qceviT reaqciebze, metabolizmze da adapta-

ciur maCveneblebze. kvlevis Sedegebi mniSvnelovania praqtikuli medi-

cinisTvis, im daavadebebis profilaqtikisa da prevenciisTvis, romelTa 

ganviTareba SesaZlebelia stresogenuri zemoqmedebis Sedegad. 

monografia did daxmarebas gauwevs sakiTxiT dainteresebul mkiTx-

vels.

redaqtori: prof. sulxan cagareli 
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Sesavali

mudmivad cvalebad garemo pirobebTan organizmis adaptacia da ho-

meostazis metaboluri procesebis Seswavla Tanamedrove biologiisa 

da medicinis erT-erT aqtualur problemas warmoadges. me-20 sauku-

nis dasasrulsa da 21-e saukunis dasawyisisTvis metad gaxSirda omebi, 

aviakatastrofebi, avto da sarkinigzo avariebi, miwisZvrebi, wyaldi-

dobani da sxva kataklizmebi. gaxSirda ara marto fizikuri travmebi, 

travmiT gamowveuli gadaxrebi, aramed gaCnda uamravi axali stresori, 

romlebmac gamoiwvies fsiqikuri travma (stresi) da mniSvnelovani gav-

lena moaxdines neiro-endokrinul sferoze. gansakuTrebiT mniSvnelo-

vania fsiqogenuri stresis metaboluri cvlilebebi, gamomwvevi mizeze-

bi, ganviTarebis meqanizmebis kvlevisa da Ziebis sakiTxi. fsiqogenuri 

stresi aRmocendeba specifikuri _ fsiqikuri gamRizianeblis zegav-

leniT, romlebic pirveladad moqmedeben Tavis tvinis iseT funqcieb-

ze, rogoricaa mexsiereba, motivacia, emocia, gadawyvetilebis miRebis 

procesi da a.S. fsiqogenuri stresis zemoqmedebiT upirveles yovlisa 

amoqmeddeba organizmis damcvelobiTi, TviTmaregulirebeli da kompe-

satoruli meqanizmebi, romlebic aRniSnul fsiqikuri funqciebis opti-

mizaciis process uzrunvelyofen (1, 2).
1 fsiqogenuri stresis ganviTare-

bis xasiaTi da Sedegebi damokidebulia nervuli sistemis individualur 

Taviseburebebze. es ukanaskneli ki yalibdeba, rogorc Tandayolili 

meqanizmebiT, aseve im garemo pirobebiT, romelSic organizmi viTarde-

ba.

nebismieri stresogenuri zemoqmedeba iwvevs organizmis sapasuxo 

reaqcias mis yvela doneze _ ujredidan dawyebuli organizmis funq-

ciebis marTvel zogad sistemamde (3, 4)2. stresogenuri faqtorebis 

zemoqmedebis sapasuxod, swrafad viTardeba sapasuxo reaqciebi, rome-

lic sistemur xasiaTs atarebs, aRiniSneba funqciur cvlilebebi yvela 

qsovilSi (5, 6)3, xdeba yvela homeostazuri sistemis mobilizacia, gansa-

kuTrebiT mniSvnelovania nervuli, endokrinuli da imunuri sistemebi. 

hormonebisa da biologiurad aqtiuri nivTierebebis gamoyofa faqtiu-

rad aRniSnavs stresuli mdgomareobis reaqciuli sindromis dasaw-

yiss, romelic organizmSi marTavs yvela cirkulaciur da metabolur 

1 deviZe n. _ virTagvebis qceva fsiqogenuri stresis pirobebSi da misi farmakologiuri 

korelacia. sakandidato disertacia. Tbilisi, 1998 w. Хананашвили М. М. _ Психогенный 

стресс: теория, эксперимент, практика. Вестник, Российской Академии Медицинских Наук. Москва. 

Медицина. 1998. с.13-16.

2 Гаркави Л.Х. Квакина Е.Б., Уколова М.А., _ Адаптационные реакции и резистентность 

организма _ Ростов, Изд. Ростовского университета. 1979. с.126. Зильбер А.П. Цанава Г.М. _ 

Этюды клинической реаниматологии _ Тбилиси. Сабчота Сакартвело. 1982. с.368.

3 Меерсон Ф.З. _ Адаптация,стресс и профилактика _ Москва. Наука.1981. с.278. Ю.Шутеу, 

Т.Бендилэ, А.Кафрицэ и друг. _ Шок. Терминология и классификация шоковая клетка. 

Патофизиология и лечение, /_ Бухарест. 1981. с.515.
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process (6, 7)4, sabolood garemos Secvlili porobebisadmi adaptacias 

iwvevs (8,9)5 . 

nervuli da endokrinuli sistemebis reaqciebi stresuli mdgo-

mareobis paTogenezis Seswavlis erT-erTi mniSvnelovani aspeqtia. en-

dokrinul reaqciebSi pirveli erTveba limbur-hipoTalamo _ hipofizur 

_ adrenerguli sistema, romlis aqtivaciis Sedegad Tirkmelzeda ji-

rkvlis qerqovan Sridan gamoiyofa glukokortikoidebi: kortizoli 

an kortikosteroni, kortizolis xangZlivi siWarbe iwvevs kunTebSi 

glikogenis gaZlierebul sinTezs da qsovilebSi glukozis daJangvis 

Semcirebas, rac hiperglikemiis erT-erT mizezs warmoadgens. sisxlSi 

glukozis donis amaRlebas lipolizic xels uwyobs, rac aseve korti-

zolis gavleniT Zlierdeba. kortizoli aferxebs agreTve Tirkmlis 

arxebSi glukozis reabsorbcias (10)6, rasac Tan axlavs SardSi glukozis 

gaCena (glukozuria). meore aris simpato-adrenerguli sistema, romlis 

aqtivacia iwvevs nervuli daboloebebidan da Tirkmelzeda jirkvlis 

tvinovan Sridan centralur struqturebSi da sisxlSi adrenalinis 

da noradrenalinis gamoyofas (11)7. fiziologiuri reaqciebi (pasuxe-

bi) stresis gamRizianebelze (stimulatorze), sisxlis wnevis momate-

ba, gulis ritmis gaxSireba, sxeulis temperaturis mateba da АСТН-is 

koncentraciis zrda, urTierTobaSia simpatikuri nervuli sistemis 

gaaqtiurebasTan, rac organizmis damcvelobiT _ TviTmaregulirebeli 

meqanizmebis mdgradobis gaZlierebaze mianiSnebs da ganixileba biolo-

giurad dadebiTi adaptaciuri xasiaTis reaqcia, romelic zrdis orga-

nizmis mdgradobas sxvadasxva paTogenuri faqtorebis mimarT. stresis 

mier kortizolis zegavleniT warmoqmnilma cvlilebebma glukozasa da 

cximebis metabolizmSi, SeiZleba xeli Seuwyos Saqriani diabetisa da 

gul _ sisxlZarRvTa avadmyofobebis ganviTarebas.

stresis sakiTxiT mravali mkvlevaria dainteresebuli da dReisaT-

vis igi kvlav aqtualuria. xSir SemTxvevaSi termini `stresi~ sayovel-

Taod gamoiyeneba, rogorc biologiurad uaryofiTi, saxifaTo, ara-

sasurveli mdgomareobis gamomxatveli, rac cxadia, moiTxovs stresis 

mkurnalobas. stresis umniSvnelovanesi daniSnulebaa organizmis dacva 

zeZlieri gamRizianeblis moqmedebisgan, amitom am dros aucilebelia 

yuradRebis gamaxvileba im gamovlenil meqanizmebis CarTvaze, romelic 

ganapirobebs organizmis mdgradobis donis awevas janmrTelobisTvis 

4 Ю.Шутеу, Т.Бендилэ, А.Кафрицэ и друг. _ Шок. Терминология и классификация шоковая клетка. 

Патофизиология и лечение, /_ Бухарест. 1981. с.515. Росин Я. А. _ Регуляция Функции _ Москва. 

Наука. 1984. с.172.

5 Кассиль Г.Н., _ Внутренная среда организма, Москва. Наука. 1983. с.224. Селье Г. _ Стресс без 
дистресса _ Москва. Прогресс. 1982. с.127. 

6 Базарнова М.А. _ Гормоны в норме и при патологии // в кн.: Руководство по клинической лаборатоной 

диагностике. Часть 3, Клиническая биохимия/Под. ред.: М.А. Базарновой и В. Т. Морозовой, Киев, 
Здоровья, 1986. с.5-64

7 Mason J.W. _ A review of psychoendocrine research on the sympathetic _ adrenal medullary. system. 

psychosom. Med. 1968, v.30, p.631-653. 
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saxifaTo stresogenuri faqtorebisadmi (12)8

miuxedavad mravali eqsperimentuli kvlevisa, monacemebi stresis 

zemoqmedebis, metaboluri cvlilebebis Sesaxeb, kompleqsurad ar aris 

Seswavlili fsiqogenuri stresis sxvadasxva tipis stresogenuri gamRi-

zianeblebiT gamowveuli qceviTi da emociuri maCveneblebi, organizmSi 

(sisxlSi) mimdinare bioqimiuri (kortizolis, glukozis, qolesterinis) 

procesebis cvlilebebi stresis ganviTarebis etapebis mixedviT.

fsiqogenuri stresis ganviTarebis etapebze, TviTregulaciuri 

qcevis centraluri meqanizmebis Seswavlisas, erToblivad ganvsaz-

RvreT organizmSi (sisxlSi) mimdinare metaboluri cvlilebebi, adapta-

ciuri hormoni kortizolisa da naxSirwylovani da lipiduri cvlis 

maCvenebeli gansxvavebuli sirTulis eqsperimentis pirobebSi. aqedan 

gamomdinare, qcevis centraluri meqanizmebis, metaboluri da hormon-

aluri maCveneblebis gansazRvra fsiqogenuri stresis pirobebSi aram-

arto aqtualuria, aramed droulic.

kvlevis mizani da amocanebi: kvlevis mizania Tavis tvinis TviTreg-

ulaciuri moqmedebis qceviTi komponentebis identifikacia, qceviTi 

aqtebis gamovlinebis kanonzomierebis dadgena `informaciuli tria-

dis~ araxelsayreli SerwymiT gamowveul fsiqogenur stresis pirobebSi 

(sxvadasxva etapze) da maTi gavlena metabolizmis adaptaciur maCveneb-

lebze. aRniSnuli miznis misaRwevad dasaxulia Semdegi konkretuli 

amocanebi:

stresirebis pirvel etapze (aqtiuri ganridebis reaqciis gamomuSave-

ba da ganmtkiceba metronomze _ 2hc) _ SeviswavleT cxovelebis emociu-

ri mdgomareoba `Ria-velisa~ da `prokonfliqturi~ testiT da ganisaz-

Rvra sisxlSi kortizolis, glukozisa da qolesterinis koncentracia.

stresirebis meore etapze (aqtiuri ganridebis reaqciis gamomuSave-

ba da ganmtkiceba tonze _ 500 hc) _ ganisazRvra cxovelebis emociu-

ri mdgomareoba `Ria-velisa~ da `prokonfliqturi~ testiT da sisxlSi 

kortizolis, glukozisa da qolesterinis koncentraciis maCvenebeli.

stresirebis mesame etapze (ori aqtiuri ganridebis reaqciis `gaer-

Tianeba~ 14 dRis ganmavlobaSi, maTi erTdrouli testireba SemTxveviT 

TanmimdevrobaSi _ gelermanis stoqasturi programis Sesabamisad) _ am 

etapzec ganisazRvra cxovelebis emociuri mdgomareoba `Ria-velisa~ 

da `prokonfliqturi~ testiT da sisxlSi kortizolis, glukozisa da 

qolesterinis koncentracia.

8 xananaSvil m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. 

gamomcemloba. Tbilisi, 2008. gv.21-26. 
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Tavi I. stresis gavlena organizmis 

bioqimiur maCveneblebze

Tanamedrove mediko _ biologiur mecnierebaSi organizmis adapta-

ciis problema mudmivad cvalebad garemo pirobebTan erT-erTi 

yvelaze aqtualuri sakiTxia. aversiul zemoqmedebaze organizmis rea-

qcia damokidebulia, rogorc nervuli sistemis individualur Tavise-

burebebze (genotipze), ise zemoqmedebis tipze. uolter kenonma (13)9 

pirvelma aRniSna, rom organizmi erTnairad pasuxobs sruliad gansx-

vavebuli fizikur da fsiqikur zemoqmedebaze _ gamoyofs ra Tirkmel-

zeda jirkvlis tvinovan nivTierebidan adrenalins. kenonis Tanaxmad, 

efeqtebi, romlebic sisxlSi adrenalinis sekrecias iwvevs, organizmss 

amzadebs brZolisTvis, romelic asocirdeba SiSTan, gaafTrebasTan da 

tkivilTan. Tanamedrove warmodgenebiT adrenalini da noradrenalini 

stresuli pasuxis simpato-adrenerguli komponentis ZiriTad media-

torebs warmoadgenen, rogorc organizmis damcveli Zalebis saswrafo 

mobilizaciis mTavari faqtori _ darRveuli wonasworobis aRsadgenad, 

e.i. garemo pirobebis cvlilebebi ar iwvevs fiziologiuri procese-

bis seriozul darRvevebs, im meqanizmebis kompleqsis wyalobiT, rom-

lebic uzrunvelyofs organizmis mdgradobas _ homeostazs (14, 15)10. ho-

meostazis Seswavla warmoadgens Tanamedrove biologiisa da medicinis 

erT-erT umTavres problemas. homeostazis cneba aRniSnavs ara mxolod 

organizmis sxvadasxva fiziologiuri konstantis cnobil mudmivobas, 

aramed is moicavs fiziologiuri reaqciebis adaptaciisa da koordi-

naciis procesebs, romlebic uzrunvelyofen organizmis erTianobas, 

rogorc normalur pirobebSi, aseve misi arsebobis pirobebis Secvli-

sas. organizmis struqturebis da funqciebis erTianobis SenarCunebaSi 

mTavari roli ekuTvnis nervul, endokrinul da imunur sistemebs. ner-

vuli sistemis moqmedeba iwvevs endokrinuli jirkvlebisa da vegetati-

uri funqciebis gaaqtiurebas, rac ZiriTadad uzrunvelyofs garemos 

pirobebis zemoqmedebisadmi organizmis adaptacias. 

uolter kenonis mowafem kanadelma mecnierma hans seliem Camoayal-

iba Teoria stresis Sesaxeb (Stress _ daZabuloba). selies SexedulebiT 

stresi organuli Tu funqciuri cvlilebebis erTobliobaa, romelic 

viTardeba organizmze nebismieri zemoqmedebis dros (16)11. mogvianebiT 

igi aRniSnavda, rom stresi `organizmis araspecifiuri reaqciaa gare-

mos nebismier moqmedebaze~ (17)12. 

stresi yoveldRiuri cxovrebis ganuyofeli nawilia. fsiqologi-

9  Canon W.B. _ The emergency function of the adrenal medulla in pain and the major emotions Am. J. 

Physiol. 1914. V.33. P. 356-372.

10  McEwen B.S. Wingfi eld J.C., _ The concept of allostasis in biology and biomedicine. Horm. Behav. 

2003. 43. P. 2-15.  McEwen B.S. _ Stress adaptation, and disease. Allostasis and allostatic load. ann N.Y. 

Acad. Sci. 1998. 840. P. 33-44.

11 Selye H. _ Stress and the general adaptation syndrome, BMJ1, 1950, P. 1383-1392.

12 Selye H. _ Stress withaut distress. _ N.Y., Holder and stoughton, 1974. P.178-192
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uri da fizikuri stresorebi iwvevs organizmSi fiziologiur cvli-

lebebs, rac arRvevs homeostazs. homeostazis aRsadgenad ramodenime 

fiziologiuri meqanizmi CairTveba, rasac `alostazi~ (14, 18 )13 ewodeba. 

Tumca, darRvevis Semdgom biologiuri funqcia ubrundeba `normas~ 

anu fonurs. stress SeiZleba hqondes xangrZlivi gavlena individze. 

specifiuri stresorebi (mag. Warbi sicive, varjiSi da sxv.) aaqti-

ureben saerTo nevrologiur da fiziologiur qsels (16)14. sxvadasx-

va tipis stresorebi aucileblad ar iwvevs paralelur bioqimiur da 

fiziologiur cvlilebebs, specifiuri stresorebi iwveven diferenci-

ul fiziologiur pasuxebs tvinis aqtivaciis paternebis CaTvliT (19, 

20)15 imunoreaqtiulobas (21)16, receptorul eqspresias (22)17 da neiro-

transmiterul sekrecias (21)18. selies mixedviT, stresuli reaqciis gan-

viTarebaSi wamyvani roli neiro-hormonalur, kerZod, hipofiz-adren-

ergul sistemas eniWeba. naCvenebia, rom endokrinuli sistemis mZlavr 

aqtivators fsiqogenuri faqtorebic warmoadgenen, maTi zemoqmedebis 

Sedegad SesamCnevad `stres-hormonebi~ izrdeba, rogoricaa adreno-

kortikotropuli hormonis (23)19 da kortikosteroidebis (24, 25,) 20 kon-

centracia, rac mniSvnelovan gavlenas axdens Tavis tvinis agznebadoba-

ze (26, 27 )21 . Tumca ramodenime aTeuli wlis Semdeg sakuTari dakvirvebis 

safuZvelze selie ar uaryofda nervuli sistemis mniSvnelobas adaptu-

13 McEwen B.S. Wingfi eld J.C., _ The concept of allostasis in biology and biomedicine. Horm. Behav. 

2003. 43. P. 2-15.  Dhabhar F.S. Satoskar A.R. Bluethmann H. David J.R. McEwen B.S. _ Stress _ 

induced enhancement of skin immune function: A role for Y interferon. Proc. Natl. Acad. Sci. 2000, USA 97, 

2846-2851.

14 Selye H. _ Stress and the general adaptation syndrome, BMJ1, 1950, P. 1383-1392.

15 Dayas C.Y. Buller K.M. Crane K.W, Xu Y. Day T.A. _ Stressor categorization: acute physical and 

psychological stressors elicit distinctive recruitment patterns in the amygdala and in medullary noradrenergic 

cell groups, Eur. J. Neurosci, 14, 2001. P. 1143-1152. Reyes T.M. Walker J.R. Decino C. Hogenesch J.B, 

Sawchenko P.E. _ Categorically distinct acute stressors elicit dissimilar transcriptional profi les in the 

paraventricular nucleus of the hypothalamus J.Neurosci. 23, 2003, P. 5607-5616

16 Pacak K. Palkovits M. _ Stressor specifi city of the central neuroendocrine responses: implicetions for 

stressrelated disorders. 2001. Endocr. Rev. 22(4), 502-548. 

17 Ghi P. Ferretti C. Blengio M. _ Effects of different types of stress on histamine _ H3 receptors in the rat 
cortex, Brain Res. 1995, 690, 104-107

18 Pacak K. Palkovits M. _ Stressor specifi city of the central neuroendocrine responses: implicetions for 

stressrelated disorders. 2001. Endocr. Rev. 22(4), 502-548.

19 Bartanusz V, Jazova D. Bertizi L.T. Tiders F.J.H. Aubry J.M , Kiss J.Z. _ stress _ induuced increase 

in vasopressin and corticotropin _ releasing factor expression in hypophysiotropic paraventricular neurons. 

Endocrinology. 1993, v.132, p.895-902. 

20 Bruhn T.O. Plotsky P.M, Vale W.W. _ Effect of faraventicular lesions on Corticotropin _ Releasing 

Factor (CRF) _ like Immunoreactivity in the STalk _ Median Eminence: Studies on the Aolrenocorticotropin 

Response to Ether Stress and Exogenous CRF//Endocrinology _ 1984. y.114, №1, p.57-62.  axalaZe l. 

xananaSvili m. _ glukozisa da qolesterinis maCveneblis gansazRvra gansxvavebuli 

sirTulis TavdacviTi reaqciebis testirebisas. soxumis universitetis Sromebi XIV. 

sabunebismetyvelo mecnierebeTa seria. Tb. 2016.gv. 143-154

21 Mason J.W. A _ review of psychoendocrine research on the sympathetic _ adrenal medullary. system. 

psychosom. Med. 1968, v.30, p.631-653. Walker C.D. Sapolsky R.M, Meaney M.J. et.al. -Increased 

pituitary sensitivity to glucocorticoid feed back during the stress nonresponsiwe period in the neonatal tat// 
Endocrinology, v.1996, №4, p.1816-1821.
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ri pasuxis formirebaSi. hormonebs, romlebic aqtiurad erTvebodnen 

stresis realizaciaSi _ adapturi uwoda, stresogenur gamRizianeblad 

fsiqikur faqtorebsac miiCnevda (28)22. 

stresis dros warmoqmnil araspecifiur damcav-SemgueblobiT rea-

qciebs seliem generalizebuli adaptaciuri sindromi uwoda, romlis 

ganviTareba vlindeba: 1) gangaSis (SfoTvis), 2) rezistentobis da 3) 

gamofitvis (ganlevis) reaqciebiT. TiToeuli maTgani xasiaTdeba qro-

nologiiT, bioqimiuri, fiziologiuri da morfologiuri maxasiaTe-

blebiT (17)23. adaptaciuri sindromis CarTvas win uZRvis pirveladi So-

kis ganviTareba, romlis drosac adgili aqvs organizmis rezistentobis 

mkveTr daqveiTebas, rasac mosdevs `gangaSis~ (SfoTvis) stadia; igi 

xasiaT deba Sinagani organoebis dazianebiT (mag. kuWis wyluli, nekro-

zuli ubnebis gaCena farisebr jirkvalSi, sisxlis Semadgenlobis cvl-

ilebebi, Tirkmelzeda jirkvlis moculobis zrda), es movlenebi Sesa-

Zlebelia iseTi siRrmis iyos, rom, sicocxlisaTvis saxifaTo gaxdes, 

magram Tu organizmma daZlia es `xifaTi,~ maSin ganviTardeba stresu-

li reaqciis meore stadia, romelsac seliem `rezistentobis~ stadia 

uwoda. am stadiaSi iwyeba saadaptacio meqanizmebis mobilizacia, xdeba 

wina stadiaSi ganviTarebuli cvlilebebis Caqroba. am stadiisTvis da-

maxasiaTebelia rezistentobis momateba stresoris mimarT, magram Tu 

stresoris moqmedeba ar Sewyda, iwyeba stresuli reaqciis `gamofitvis~ 

(ganlevis) stadia da adgili aqvs organizmis saadaptacio rezervebis 

amowurvas, specifikuri da araspecifikuri rezistentobis daqveiTebas, 

organoebis degeneracias da atrofias. am stadias meorad Soks uwode-

ben da SesaZlebelia organizmis daRupvac ki moyves. zemoT aRweril 

pirvel da meore stadias selie adaptur cvlilebebad miiCnevda da am 

stadiebis erTobliobas `eustresi~ uwoda, xolo stresuli reaqciis 

gamofitvis stadiaSi mimdinare movlenebi gaaerTiana terminiT `dis-

tresi~, romelsac ganixilavda rogorc paTologias. maSasadame, gener-

alizebuli adaptaciuri sindromis samive stadia gansazRvravs orga-

nizmis ara marto biologiur mdgomareobas, aramed cvladi procesebis 

saerTo zogad balanss.

stresis sakiTxiT mravali mkvlevari dainteresda da dReisaTvis 

igi kvlav aqtualuria. xSir SemTxvevaSi termini `stresi~ sayovelTaod 

gamoiyeneba, rogorc biologiurad uaryofiTi, saxifaTo, arasasurve-

li mdgomareobis gamomxatveli, rac cxadia moiTxovs mis mkurnalobas, 

maSin rodesac stresis umniSvnelovanesi funqciaa organizmis dacvac 

zeZlieri gamRizianeblebis moqmedebisgan, aucilebelia yuradRebis ga-

maxvileba stresis dros, gamovlenil im funqciebze, romelic ganap-

irobebs organizmis mdgradobis donis awevas janmrTelobisTvis saxif-

aTo stresogenuri faqtorebisadmi (12)24. stresis roli damtkicebulia 

22 Селье Г. _ Стресс без дистресса, Москва. Прогресс. 1979. с.124.

23 Selye H. _ Stress withaut distress. _ N.Y., Holder and stoughton, 1974.  P.178-192

24 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 
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mravali daavadebis da paTologiuri procesebis ganviTarebisas. stresi 

xels uwyobs wylulovani da hipertonuli daavadebebis warmoSobas an 

mimdinareobis gauaresebas, agreTve aTerosklerozs, gulis struqtur-

is da funqciis darRvevas (29, 30, 31)25 . 

mencierTa farTo wre stress ganixilavs, rogorc biologiurad 

dadebiT, adapturi xasiaTis integralur reaqcias, romelic zrdis 

organizmis mdgradobas sxvadasxva paTogenuri faqtorebis mimarT (32, 

33)26. mixeil xananaSvilis mixedviT, fsiqogenuri stresis klasifikaci-

is biologiuri mniSvnelobis gaTvaliswinebiT, biologiurad dadebiTi 

fsiqogenuri stresi aris normostresi, fsiqo-biologiuri mdgomareo-

ba, romelic gamoixateba fsiqikuri funqciebis mudmiv daZabulobaSi. 

igi xels uwyobs adaptacias cxovrebis pirobebTan, raTa uzrunvelyos 

mudmivad cvalebad garemoSi organizmis fsiqikuri funqciebis opti-

maluri mdgomareoba (12)27. 

stresis gamomwvevi mizezi mravalferonia, garemos Zlieri cvlileba 

TviT organizmze da mis fsiqikaze SeiZleba stresis gamomwvev mizezad 

CaiTvalos. zemoqmedebebs, romlebic iwveven stress stresorebs uwode-

ben. stresis klasifikaciis Seqmnis dros gamoiyeneba ara erTi, aramed 

movlenis ramodenime tipiuri maCvenebeli (niSan-Tviseba), riTac far-

Tovdeba klasifikaciis CarCo. 

xananaSvilis mixedviT, stresis gamomwvev mizezTa klasifikaci-

aSi ganasxvaveben or ZiriTad formas: fizikuri (arafsiqogenuri) da 

fsiqologiuri (fsiqogenuri) stresorebi. fizikuri stresorebi (maRa-

li da dabali temperatura, travma, Zlieri fizikuri datvirTva da 

sxva) uSualod zemoqmedebas axdenen organizmze, organoebze, qsovileb-

ze. fsiqogenuri stresorebi, imis gaTvaliswinebiT Tu ra movlenaTa 

jgufs miekuTvneba stresis gamomwvevi mizezi, SeiZleba iyos: fizikuri 

(fizikuris qveS pirobiTad igulisxmeba yvela arafsiqikuri warmoSobis 

gamRizianebeli) da fsiqikuri. fsiqikuri faqtorebiT gamowveulia 

fsiqogenuri stresi. mis gamomwvev gamRizianeblebs ekuTvnis: sityva 

(`verbaluri stresi~), pirobiTrefleqsuri signalizacia (pirobiTref-

leqsuri stresi), fsiqonervuli stresi (xatiT warmarTuli qceva), Tan-

dayolili fsiqogenuri signalizacia(impritingi), fsiqogenuri signal-

Tbilisi, 2008. gv.21-26.

25 Van Der Does FE, De Neeling JN, Snoek FJ, Kostense PJ, Grootenhuis PA, Bouter LM, Heine RJ: _ 

Symptoms and Well _ being in relation to glycemic control in type II diabetes, Diabetes Care, 1996, 19, P. 

204-210. Kemmer FW, Bisping R, Steingruber HJ, Baar H, Hardtmann F., Schlayhecke R., Berger M: 

_ Psychologycal stress and metabolic control in patients with type I diabetes mellitus. N. Engl J.Med., 1986, 

314, P. 1078-1084. Горизонтов П.Д., Белоусова О.И., Федотова М.И. _ Стресс и система крови, 

Москва. Медицина. 1983. с.20. 

26 Вальдман А.В., Козловская М.М. Медведев О.С. _ Фармакологическая регуляция эмоционального 

стресса. М. Медицина. 1979, с.359. Жуков Д.А. _ Психогенетика стресса. Поведенческие и 

эндокринные корреляты генетических детерминантов при неконтролируемой ситуации. Санк-

Петербург. 1997. с.150. .
27 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv. 25.
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izacia (Tavis tvinis qvecnobieri moqmedeba _ fsiqogenuri stresi) (12)28. 

ra mizeziTac ar unda iyos gamowveuli stresi, misi gamovlineba erTg-

varovania, Tu ar CavTvliT im sistemis (receptori, organo) pirvelad 

reaqcias, romelic ganicdis stresogenuri faqtoris zemoqmedebas anu 

ra aris stresis gamomwvevi faqtoris organizmSi Sesasvleli `WiSkari~? 
(34) 29. fsiqogenuri stresi, Tavisi biologiuri mniSvnelobiT aris ori 

gansxvavebuli mdgomareobis gamomxatveli: dadebiTis da uaryofiTis. 

maT gansxvavebuli meqanizmebi, Tavis tvinis gansxvavebuli sistemebi ga-

napirobebs da es mdgomareobebi erTmaneTs ar Caenacvleba, e.i. ar aris 

erTmaneTis etapebi (12)30. fsiqogenuri stresi aRmocendeba fsiqikuri 

faqtorebis zemoqmedebis Sedegad, upirvelesad iZabeba is meqanizmebi, 

romlebic fsiqikur funqciebs ganapirobeben da pirveladad moqmede-

ben Tavis tvinis umaRles funqciebze, rogoricaa mexsiereba, motiva-

cia, emocia, gadawyvetilebis miRebis procesi da sxva. am SemTxvevaSi 

stresogenuri faqtoris Sesasvleli ̀ WiSkari~ tvinia, romelsac SeuZlia 

stresul mdgomareobaSi CaiTrios sxvadasxva sistemebi: endokrinuli, 

imunuri, gul-sisxlZarRvTa, saWmlis momnelebeli, gamomyofi da sxva. 

mniSvnelovania isic, rom arafsiqogenuri (fizikuri) faqtorebiT ga-

mowveul stress yovelTvis Tan sdevs uaryofiTi emociebi. amgvarad, 

meoradad erTveba stresis fsiqogenuri faqtori, rac TavisTavad 

stresis aRmocenebis pirvelad `WiSkarze~ moqmedebs, rasac Tan mosdevs 

stresisTvis damaxasiaTebeli suraTis ganviTareba (2, 34)31. fsiqogenu-

ri stresis masobriv warmoSobas ganapirobebs informaciis mozRvaveba, 

Tumca informaciis zrda, misi mozRvaveba TavisTavad ar iwvevs stress: 

adamianis Tavis tvins, uamravi informaciis aRqma da gadamuSaveba Seu-

Zlia, informaciis mozRvaveba gansazRvruli pirobebSi SeiZleba gadai-

qces Zlier stresogenur faqtorad da SesaZloa gamoiwvios daavade-

ba, romelsac xananaSvilma 1975 wels “informaciuli nervozi” uwoda, 

xolo SemdgomSi ufro farTo gagebiT “informaciuli daavadeba” (12, 

35)32. informaciuli stresi, fsiqogenuri stresis formaa, is gamoiwveva 

im sami faqtoris zemoqmedebiT, romlebic informaciuli daavadebis 

aRmocenebas ganapirobebs. es faqtorebia: 1) informaciis raodenoba, 

2) informaciis gadamuSavebisa da gadawyvetilebis miRebisTvis saWiro 

28 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv.21-24

29 Хананашвили М. М. - В. кн. Патофизиология. Москва. Изд-во Томского университета, 2001. 

с.683-704.

30 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv. 19

31 Хананашвили М. М. _ Психогенный стресс: теория, эксперимент, практика. Вестник, 

Российской Академии Медицинских Наук. Москва. Медицина. 1998. с.13-16. Хананашвили М. М. - В. 

кн. Патофизиология. Москва. Изд-во Томского университета, 2001. с.683-704.

32 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv.47-64.  Хананашвили М. М. Реберг Г. - Саморегуляция поведения в условях 
возрастаюших нагрузок на аналитико-синтетическую деятельность мозга у кошек. Журн. В.Н.Д. 

1981. т. 31. №4. с. 123- 129. 
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dro da 3) gadawyvetilebis miRebis motivaciis done. cnobilia, rom, es 

samive faqtori, romelTa erTobliobas ̀ informaciuli triada~ uwodes 

TavisTavad bevrad ganapirobebs normalur qcevas. magram SesaZlebelia 

es faqtorebi araxelsayrel pirobebSi stresogenuri gaxdes. mag. Warbi 

informaciis mozRvavebis (an deficitis), drois qronikuli ukmarisobis 

da qcevis maRali motivaciis pirobebSi. fsiqogenuri stresis erT-er-

Ti forma, informaciuli stresiT gamowveuli meqanizmebis cvlilebe-

bi, Tavis tvinSi mimdinare procesebs cvlis tvinis organizaciis yve-

la doneze _ dawyebuli molekuluri doniT da dasrulebuli qceviT 

(12)33. xananaSvilis mixedviT, biologiuri mniSvnelobis gaTvaliswinebiT 

fsiqikuri stresis formebi or jgufad iyofa: biologiurad dadeb-

iTi da biologiurad uaryofiTi. `biologiurad dadebiTi fsiqikuri 

stresi~- adaptaciur rols TamaSobs, amaRlebs da aZlierebs mdgra-

dobas stresogenuri gamRizianeblebisadmi da uzrunvelyofs fsiqikis 

homeostazs. `biologiurad uaryofiTi fsiqikuri stresi~ organizmSi 

iwvevs dezadaptaciur movlenebs, akninebs mdgradobas stresogenuri 

gamRizianeblebisadmi, arRvevs fsiqikis homeostazs da xels uwyobs 

paTologiis ganviTarebas. biologiuri mniSvnelobis gaTvaliswinebiT 

stresis amgvari dayofa misaRebi da sakmaod gavrcelebulia, maT aRsan-

iSnavad viyenebT sxva terminebs: biologiurad dadebiTi _ „fiziologi-

uri stresi“ da biologiurad uaryofiTi _ „paTologiuri stresi“ (12)34. 

tkivils, rogorc fsiqikuri faqtoris gamRizianebels, mobilizaci-

aSi mohyavs damcavi meqanizmebi, romlebic erTmaneTTan dakavSirebulia 

kompesatoruli _ SemguelobiTi reaqciebiT, es ukanaskneli ki mimarTu-

lia, ara mxolod gaRizianebis wyaros aRmosafxvrelad aramed homeo-

stazis SesanarCunebladac (36)35. am dros xdeba simpatiko _ adrenaluri 

sistemis mobilizacia, rac Tavis mxriv uzrunvelyofs daZabulobisT-

vis mzadyofnis mdgomareobas da aseve arasasurveli zemoqmedebis gada-

laxvas (37)36. literaturaSi arsebobs cnobebi, daZabuli gonebrivi moq-

medebiT gamowveul stress axasiaTebs Tavis tvinis qerqSi sisxlis 

mimoqcevis gaZliereba, kerZod im ubnebSi, romlebic rTul fsiqikur 

funqcias ganapirobebs (37)37. mravalricxovani dakvirvebebi da eqsperi-

mentebi mowmobs, fsiqikuri faqtoris sapasuxod, organizmis reaqciis 

centralur nervul sistemaSi mravali nervuli qseli ganicdis aqtiva-

cias (38)38, maTgan mniSvnelovania gamovyoT ori ZiriTadi sistema, rom-

33 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv.47. 

34 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv.24-25

35 Вальдман А.В. _ Нервная система и гомеостаз// в кн. Гомеостаз// Под ред. П.Д. Горизонтова, 2-е 
изд. _ Москва. Медицина. 1981. с.29-73.

36 Кенон В. _ Физиология эмоций _ Л.Прибой. 1927. с.145.

37  Федоров Б. М. _ Сетресс и система кровообрашенияю 1991. М. С.178-190.

38 Vermentten E., Bremner J.D. _ Circuits and system in stress: I.Preclinical studies. Depress Anxiety. 

2002, v.15, p.126-147.
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lebic CarTulia stresuli pasuxis realzaciaSi, erT-erT maTgans war-

moadgens limbur _ hipoTalamo _ hipofizur-adrenerguli (LHPA) 

sistema, romlis aqtivaciis Sedegad Tirkmelzeda jirkvlis qerqovan 

Sridan sisxlSi gamoiyofa glukokortikoidebi: kortizoli an kor-

tikosteroni. meore aris simpato _ adrenerguli sistema (SA), romlis 

aqtivacia iwvevs vegetatiuri nervuli sistemis adrenerguli boWkoe-

bidan (nervuli daboloebebidan) da Tirkmelzeda jirkvlis tvinovan 

Sridan centralur struqturaSi da sisxlSi katexolaminebis gamoyo-

fas (39, 40, 41) 39. centraluri nervuli sistemis umaRlesi ganyofilebebi, 

romlebic aregulireben katexolaminebis sekrecias, mdebareobs Tavis 

tvinis qerqSi, meoTxe parkuWis, hipoTalamusis, retikuluri formaciis 

ubnebSi. katexolaminebis mateba aRniSnavs reaqciuli sindromis aRmo-

cenebis dasawyiss (9)40, xolo adrenalini iTvleba avariul hormonad, igi 

kritikul situaciaSi inarCunebs cirkulaciur homeostazs (42)41. aRsan-

iSnavia, rom noradrenalini CarTulia Tavis tvinis TviTregulaciis 

procesebSi, romlis safuZvelzec xorcieldeba sxvadasxva kognitiuri 

da qceviTi reaqciebi, Tavis tvinis noradrenerguli sistema aqtivird-

eba stresogenuri gamRizianeblebis zemoqmedebisas, yuradRebis kon-

centrirebisas, moZraobiTi aqtiurobis gaZlierebisas, erTi moq-

medebidan meore moqmedebaze gadasvlisas da sxva (41, 42, 43)42. aversiuli 

stimulis arsebobis SemTxvevaSi gaZlierebuli moZraobiTi aqtivoba 

SesaZlebelia SfoTvis da daZabulobis gamomxatveli iyos, romelic 

SeiZleba moixsnas antidepresantebiT da Tavis mxriv Seamciros nor-

adrenalinis sinTezi da sekrecia (44)43 . stresogenur zemoqmedebaze aseve 

reagirebs serotoninerguli sistema, romelic mniSvnelovnad erTveba 

Tavis tvinis mraval funqciaSi, maT Soris emociis procesebSi. cnobi-

lia, rom virTagvebis Tavis tvinis sxvadasxva struqturaSi serotonin-

is koncentraciis momateba aRiniSneba fsiqosocialuri konfliqtisa da 

qceviTi reaqciebis gaZlierebis dros (45, 46)44. stresogenuri zemoq-

medebisas gansakuTrebul yuradRebas imsaxurebs, dofaminerguli pa-

suxic, dofamini warmoadgens neiromediators, romelic CarTulia 

39  Кулагин В.К. _ Патологическая физиология травмы и шока _ Л., Медицина. 1978. с.296.  Меерсон 

Ф.З. _ Адаптация, стресс и профилактика _ Москва. Наука. 1981. с.278.  Папин Л.Е. _ Биохимические 
механизмы стресса, Новосибирск. Изд. Наука. 1983. с.232.

40 Селье Г. _ Стресс без дистресса _ Москва. Прогресс. 1982. с.127.

41  Schulz C., Lehnert H. _ Activation of noradrenergin neurons in the locus coeruleus by corticotropin _ 

releasing factor, a microdialysis study. Neuroendocrinology, 1996, v.63, p.454-458. 

42 Папин Л.Е. _ Биохимические механизмы стресса, Новосибирск. Изд. Наука. 1983. с.232.  Schulz C., 

Lehnert H. _ Activation of noradrenergin neurons in the locus coeruleus by corticotropin _ releasing factor, 

a microdialysis study. Neuroendocrinology, 1996, v.63, p.454-458. Розен В.Б. Основы эндокринологии, 

Москва. Высшая школа, 1980. с.133.

43 Григорян Г.А. _ Стресс и наркозависимость (исслндования на животных) Журнал высш. нервн. 

деят. 2004 т. 54 №3. с. 304-319. 

44 Gardner C. R. _ Recent developments in 5-HT-related pharmacology of animal models of anxiety. 

Pharmacol. Biochem. Behav. 1986. v.24#5. p.1474. Jakobs B. L. Azmitia E.C. _ Structural and function of 
the bain sepotinin system. Physiol. Rev. 1992. v. 72. p. 165-229. 
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dadebiTi emociebis realizaciaSi (47)45. dofaminis didi raodenobiT ga-

moTavisufleba iwvevs dofaminerguli receptorebis gaaqtivebas, rac 

siamovnebis SegrZnebas an SiSis reaqciis daTrgunvas ganapirobebs. 

dadebiTi emociis regulaciis meqanizmis darRveva dakavSirebulia do-

faminis naklebobasTan da dofaminerguli receptorebis aqtivobis 

daqveiTebasTan. tvinSi dofaminis Semcveloba SeiZleba asaxavdes orga-

nizmis reaqcias stresogenur zemoqmedebaze. Tavis tvinis neiroqimiur 

sistemebs Soris arsebobs dinamiuri urTierTdamokidebuleba, romel-

ic CarTulia neironuli regulaciis saerTo sistemaSi. swored, zemoT 

aRniSnuli sistema uzrunvelyofs stresogenur situaciaSi organizmis 

adaptacias da warmoadgens organizmis mdgradobas, centraluri maregu-

lirebeli meqanizmis erT-erT mniSvnelovan komponents.   mravalricxo-

vani kvlevebis safuZvelze aRniSnuli meqanizmi SeiZleba ganvixiloT 

rogorc TviTregulaciuri, romelic mimarTulia organizmis mdgrado-

bis asamaRleblad aversiuli zemoqmedebis sapasuxod. mas gaaCnia 

garkveuli struqturul _ funqcionaluri organizacia, romelic vlin-

deba specifikuri fsiqosomaturi reaqciebis saxiT (35, 48, 49)46. lokomo-

toruli TviTgaRizianebis meTodiT ZaRlebSi kargad aris naCvenebi Ta-

vis tvinis is sistema, romelic pirveladad reagirebs paTogenur 

zemoqmedebaze. aRniSnul sistemas qmnis limburi tvinis struqturebi. 

am struqturebidan pirveladad reagirebs gamWvirvale Zgide (Septum), 

Semdeg hipoTalamusis lateraluri nawili, nuSisebri sxeulis medialu-

ri nawilebi da bolos CaerTveba dorsaluri hipokampi. es sistema maRa-

li mgrZnobelobiT gamoirCeva, is aaqtivebs somatur, hormonalur, 

imunur da sxva funqciur sistemebs, romelTa aqtivacia zrdis orga-

nizmis mdgradobas paTogenuri zemoqmedebisadmi. mravalricxovan kvle-

vebze dayrdnobiT gamoTqmulia mosazreba, rom Tavis tvinis zemoT aR-

niSnuli funqcionaluri sistema erTveba organizmis damcvelobiT, 

 kompesatoruli meqanizmebis regulaciaSi da warmoadgens gardamaval 

etaps biologiurad dadebiTi stresuli reaqciis aqtivaciasa da 

formirebaSi (50, 51,) 47. „informaciuli triadis~ faqtorTa (52)48 araxel-

45 Blum K. Braverman E. _ Holder J. Lubar J. et al. _ Reward defi ciency syndrome: a biogenetic model for 

the diagnosis end treatment of impulsive, addictive and compulsive behaviors. Jour. Psychoactive Drugs. 

2000. v. 32. p.1-112.

46 Хананашвили М. М. Реберг Г. _ Саморегуляция поведения в условях возрастаюших нагрузок на 

аналитико-синтетическую деятельность мозга у кошек. Журн. В.Н.Д. 1981. т. 31. №4. с. 123- 129. 

Чикадзе А. _ Особенности саморегуляции ВНД в условиях патологии поведения у кошек. Автореф.

канд. диссерт. Тб. 1990. с.79. Судаков К.В _ Эмоциональный стресс и психосоматическая патология. 

Журн. бюлл. <<Экспер. Биол. и мед.>> РАМН. М. 1998.

47 Хананашвили М. М. _ Психогенный стресс: теория, эксперимент, практика. Вестник, 

Российской Академии Медицинских Наук. Москва. Медицина. 1998. с.13-16. axalaZe l. xananaSvili 

m. _ qceviTi da emociuri maCveneblebis cvlilebebi fsiqogenuri stresis ganviTarebis 

sxvadasxva etapze. soxumis universitetis Sromebi XII. sabunebismetyvelo seria. 2014 w. 

gv. 100-106;
48  Хананашвили М.М. _ Теоретические предпосылки возникнавения и развития проблемы стресса. 

Ред. “Журн. Бюлл. эксп. биол. и мед.~ РАМН, М.: 1988. с.
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sayreli SerwymiT ganviTarebuli fsiqogenuri stresis pirobebSi aRwe-

rili da Seswavlilia Tavis tvinis TviTmaregulirebeli meqanizmebis 

moqmedebis sxvadasxvagvari qceviTi gamovlinebani (53)49. dadgenilia, rom 

cxovelebi (ZaRlebi, katebi, virTagvebi) gadasamuSavebeli informaciis 

didi moculobis da drois qronikuli deficitis pirobebSi, Tavis tvin-

is analizur _ sinTezuri moqmedebis garTulebisas, TviTon areguli-

reben saerTo saeqsperimento dros. mag. sinjTaSoris intervalis mkveT-

ri Semcirebis SemTxvevaSi cxovelebi zrdian sakveburTan misvlis an 

sastarto adgilze dabrunebis dros an TviTon icileben drois defi-

cits. aseTi qceva mniSvnelovnad zrdida paTologiuri reaqciebis 

formirebis dros, xolo rig SemTxvevaSi ki srulad aRkveTda umaRlesi 

 nervuli moqmedebis paTologiis ganviTarebas (54)50. Tu drois faqtori 

mkacrad aris gansazRvruli eqsperimentatoris mier, maSin cxovelebi 

reagireben ara yvela pirobiT gamRizianebelze, aramed mxolod nawil-

ze. marTalia, am dros maT sakvebis raodenoba umcirdebaT, magram amave 

dros mcirdeba datvirTvac Tavis tvinze (mcirdeba analizur _ sinTe-

zur moqmedebaze datviTva). ̀ informaciuli triadis~ faqtorTa araxel-

sayreli Serwymis Sedegad cxovelebSi izrdeba signalTSoris reaqciebis 

ricxvi, anu isini Cveulebrivze xSirad gadaadgildebian signalTSoris 

intervalebis dros; aseTi qcevis Sedegad sagrZnoblad izrdeba im pe-

riodis xangrZlivoba, romelic win uswrebs paTologiuri reaqciebis 

Camoyalibebas, zogjer ki paTologiac ar viTardeba (12)51, vlindeba daw-

menda dasufTavebis reaqciebi (55)52. pirobiTi signalebis stoqasturi mi-

wodebis SemTxvevaSi cxovelebi cvlian qcevis strategias, kerZod piro-

biT gamRizianebelze reagireben erTis gamotovebiT an moZraoben 

mxolod erTi sakveburisken. ramdenadac stereotipul qcevas ar axasia-

Tebs iseTi emociuri  daZabuloba, rogorc signalebis SemTxveviTi tes-

tirebisas viTardeba, igi ganixileba, rogorc emociuri daZabulobis 

ganmuxtvis saSualeba. emociuri daZabulobis Sesustebas agreTve unda 

emsaxurebodes iseTi qmedeba, rogoricaa difuzuri moZraobiTi aqti-

urobis gaZliereba da signalTSoris gadasvlebis gaxSireba (56)53. cxov-

elTa aseTi qceva mniSvnelovnad zrdis paTologiis formirebis laten-

tur periods, xolo rig SemTxvevaSi ki sruliad aRkveTs umaRlesi 

49 Гогоберидзе М. М. _ Особенности поведения крыс в условиях возрастающей нагрузки на функцию 

краткосрочной памяти. Материалы 10-го симпозиума <<экспериментальные и клинические 
неврозы.>>. Берлин. 1988. с. 57.

50 Хананашвили М. Чхубианишвили Л, Мещеряков В. _ Предневротические состояния и 

информационные неврозы при сложной интегративной деятельности мозга, изд. АН, ГССР, 1976, 

№1, с.1-8.

51 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008.

52 Гогоберидзе М. _ М. Особенности формирования краткосрочной памяти у крыс при разных 
интервалах времени между пробами. Журн. Высш.нерв. деят. 1989. т.39 №3. с. 393-498. 

53  RoRoberiZe m. _ qcevis TviTregulaciis Taviseburebani da neirofiziologiuri 

meqanizmebi umaRlesi nervuli moqmedebis in- formaciuli paTologiis sxvadasxva 

safexurze TeTr virTagvebSi. sakandidato disertacia. Tbilisi, 1994.
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nervuli moqmedebis paTologiis ganviTarebas (12)54. aRwerili qceva 

ganimarteba, rogorc biologiurad dadebiTi stresis gamovlineba da 

qceviTi reaqciebi asaxavs Tavis tvinis TviTregulaciur moqmedebas. 

tvinis TviTregulaciuri moqmedebis gaZliereba unda iwyebodes daa-

vadebis wina stadiaze, rodesac es meqanizmebi kargad aris gamoxatuli, 

maT mizandasaxulma gaZlierebam SeiZleba gadamwyveti roli iTamaSos 

tvinis da saerTod stresogenur faqtorebisadmi organizmis rezisten-

tobis amaRlebaSi (34, 50)55. amrigad, stresirebis dros gamovlenili simp-

tomebi paTologiis gaRrmavebas ki ar uwyobs xels, aramed, piriqiT, 

organizmis damcvelobiT meqanizmebs warmoadgens. Sesabamisad, Tavis 

tvinis TviTregulaciuri moqmedebis Seswavla mniSvnelovania ara mxo-

lod daavadebis profilaqtikisTvis, aramed tvinis funqcionirebis op-

timizaciisaTvisac. rac cxadyofs, fsiqogenuri stresis pirobebSi 

TviTregulaciuri qcevis centraluri meqanizmebis kvlevis aqtualo-

bas.

fsiqogenuri faqtorebis mimarT gansakuTrebiT mgrZnobiarea limbu-

ri tvinis struqturebi; kerZod, hipokampi, nuSisebri sxeuli, prefron-

taluri qerqi, romlebic informacias Rebuloben sxvadasxva sensoruli 

sistemebidan. fsiqogenuri faqtorebiT gamowveuli intralimburi pro-

cesebis mimdinareoba mniSvnelovnad aris damokidebuli ganxorciele-

bul qceviT reaqciebze. limbur struqturaSi Tavmoyrili informaciis 

gadamuSaveba iwvevs qceviT reaqciebs da metabolur cvlilebebs (57)56. 

hipokampi da nuSisebri sxeuli normaSi Semakavebel gavlenas axdens hi-

poTalamusze, stresogenuri zemoqmedebis Semdeg aRniSnuli Semakavebe-

li kavSiri blokirdeba, rac iwvevs hipoTalamusis paraventrikularul 

birTvSi specifikuri neiromediatoris kortikotropin _ rilizing-hor-

monis (CRH) gamoTavisuflebas (58,)57. aRniSnuli hormoni moqmedebs hi-

poTalamo _ hipofizur sistemaze da aregulirebs hipofizidan adre-

nokortikotropuli hormonis (ACTH), vazopresinisa da oqsitocinis 

sinTezsa da sekrecias (23)58. 

hipoTalamusi Tavisi uCveulo mowyobilobis wyalobiT nervuli 

sistemidan momaval swrafmomqmed signalebs gardasaxavs endokrinuli 

sistemis nela mimdinare specifikur reaqciebad, amitom kanonzomie-

ria hipoTalamusis ganxilva, rogorc organizmis sicocxlis uzrun-

54 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv. 21-26

55  Хананашвили М. М. _ Психогенный стресс: теория, эксперимент, практика. Вестник, 

Российской Академии Медицинских Наук. Москва. Медицина. 1998. с.13-16. Хананашвили М. М. _ В 

кн. Патофизиология. Москва. Изд-во Томского университета, 2001. с.683-704. 

56 Wiener H. _ Perturving the organism. The biology of stressful experience. Chicago: University of Chicago 

Press, 1992.

57 Nemeroff C.B. _ The corticotropin _ releasing factor (CRF) hypothesis of depression: new fi ndings and 

new directions. Mol. Psychiatry: 1996, v.1, 336-342. 

58 Bartanusz V, Jazova D. Bertizi L.T. Tiders F.J.H. Aubry J.M , Kiss J.Z. _ stress _ induuced increase 

in rasopressin and corticotropin _ releasing factor expression in hypophysiotropic paraventricular neurons. 

Endocrinology. 1993, v.132, p.895-902.
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velmyofi yvela homeostazuri parametris dispetCeri (6, 59)59. hipoTal-

amusSi gamomuSavdeba specifikuri yvela neiromediatori _ rilizing 

faqtorebi, romlebic sisxlis mimoqcevis portaluri sistemis gavliT 

xvdeba hipofizSi (60, 61)60. amgvarad, hipofizis meSveobiT hipoTalamusi 

warmarTavs, astimulirebs da Trgunavs mTel rig humorul-hormonal-

ur reaqciebs, romlebic damaxasiaTebelia rogorc normaluri, aseve 

stresuli mdgomareobisTvisac (62)61 . 

stresul situaciaSi hipoTalamo _ hipofiz _ Tirkmelzeda jirkv-

lebis sistemis regulacia eqvemdebareba centralur nervul sistemas, 

rac gamoixateba vegetatiuri nervuli sistemis simpatikuri ganyo-

filebis tonusis dauyovnebel zrdaSi. es cvlileba, Tavis mxriv, uSu-

alo refleqsur gavlenas axdens hipoTalamusze (59, 63)62. hipoTalamusis 

mier kortikoliberinebis gamoyofa warmoadgens pirvel etaps stresul 

situaciaze sapasuxo reaqciebis jaWvSi da asaxavs nervuli da humoru-

li regulaciis integracias stresis ganviTarebis dros (24, 64, 65)63.

mZime da xangrZlivi stresis pirobebSi АСТН-is zegavleniT, Tirk-

medzeda jirkvalSi da periferiul sisxlSi matulobs kortiko-

steroidebis done, amis paralelurad jirkvlebidan xdeba askorbinis 

mJavis gamoyofa da misi danazogis gamofitva, agreTve mcirdeba Tirk-

melzedas qolesterinis da misi efirebis raodenoba. sudanofiluri 

lipidebis marcvlebi, romelsac qerqis ujredebi Seicaven qreba. Tirk-

melzedas qerqis ujredebi ganicdian hiperplazias da hipertrofias, 

rac axdens qerqis fenis sisqis da jirkvlis masis zrdas (31)64. 

fiziologiur pirobebSi АСТН-is sekreciis regulacia xorcield-

eba uaryofiTi ukukavSiris (feed-bask) meqanizmebiT, rac damokidebulia 

59  Шок. Терминология и классификация шоковая клетка. Патофизиология и лечение, /Ю.Шутеу, 
Т.Бендилэ, А.Кафрицэ и друг. _ Бухарест. 1981. с.515. Безверхая Т.П. _ Физиология надпочечников // 
в кн.: нарушение функции надпочечников при эндокринных заболеваниях/Под ред. И.В. Комисаренко. 

Киев. здоровья.1985. с.5-67. 

60  Поленов А.Л. _ Гипоталамическая нейросекреция. _ Ленинград. Наука. 1971. с.159. Юдаев Н.А. 

Евтихина З.Ф. _ Современные представления о гипоталамических релизинг _ факторах// в кн.: 
Современные вопросы эндокринологии/ Под ред. Н.А. Юдаева. _ Москва. Медицина. 1972. с.8-
20.

61 Дильман В.М. _ Большие биологические часы, Москва. Знание. 1986. с.256.
62 Безверхая Т.П. _ Физиология надпочечников // в кн.: нарушение функции надпочечников при 

эндокринных заболеваниях/Под ред. И.В. Комисаренко. Киев. здоровья.1985. с.5-67. Makara C.B, Kve-
transky R, Jezora D. et.al. _ Plasma catecholamines do not participate in pituitary _ adrenal activation by 

immobilization stress in rats with transection of nerve fi bers tothe median eminence// Edocrinology. 1986, 

v.119, №4, p.1757-1762.

63  Bruhn T.O. Plotsky P.M, Vale W.W. _ Effect of faraventicular lesions on Corticotropin _ Releasing 

Factor (CRF) _ like Immunoreactivity in the STalk _ Median Eminence: Studies on the Aolrenocorticotropin 

Response to Ether Stress and Exogenous CRF//Endocrinology _ 1984. y.114, №1, p.57-62. Hylka V.W. 

Sonntag W.E. Meites J. _ Reduced ability of old male rats to release ACTH and corticosterone in response 

to CRF administration// Proceeding of the society for Experimental biology and medicine. 1984, v.175, 

p.1-4. Plotsky P.M., Vale W.K. Hemorrage _ induced secretion of corticotropin _ relasing factor. Like 

immunoreactivity and its inhibition by glucocorticoids // Endocrinology. 1984, v.114, №1, p.164-169.

64  Горизонтов П.Д., Белоусова О.И., Федотова М.И. _ Стресс и система крови, Москва. Медицина. 

1983. с.20.
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sisxlSi Tavisufali kortizolis koncentraciaze („grZeli“ feed-bask 
kortizolis maproducirebeli Tirkmelzeda jirkvlis qerqi _ kor-

tikotropin rilizing faqtoris maproducirebeli hipoTalamusis 

birTvebi _ hipofizi da `mokle~ feed-bask hipoTalamusi _ hipofizi) (59, 

90 )65. 

АСТН-is moqmedebis ZiriTadi adgili Tirkmelzeda jirkvlebia. war-

moadgens ra kortikosteroidebis sekreciis mZlavr stimulators, igi 

aregulirebs agreTve Tirkmelzeda jirkvlebis ujredebis zrdasa da 

gamravlebas, xels uwyobs maTi morfologiuri struqturisa da fun-

qcionaluri aqtivobis SenarCunebas (66, 67, 68)66. stresogenuri faqtore-

bis zemoqmedebisas АСТН-is moqmedebiT Tirkmelzeda jirkvlis qerqovan 

Sridan sisxlSi gamoiyofa glukokortikoidebi: kortizoli an kor-

tikosteroni. 

kortizoli _ kortikosteroni, romelic gamomuSavdeba Tirkmelze-

da jirkvlebis qerqis konovani zonis mier, warmoadgens yvelaze aqtiur 

glukokortikoids. periferiul sisxlSi igi cirkulirebs ZiriTadad 

α- globulinTan _ transkortinTan SekavSirebuli formiT. organizmze 

kortizolis zemoqmedeba xasiaTdeba didi mravalmxrivobiT. igi monaw-

ileobs cilovani da naxSirwylovani cvlis regulaciaSi. zogierT qso-

vilSi (limfoidurSi, kunTovanSi, SemaerTebelSi) metaboluri zemoq-

medebis Sedegad igi Trgunavs (ainhibirebs) cilis sinTezs, amave dros 

kortizoli xels uwyobs cilis sinTezs RviZlSi (anaboluri efeqti), 

flobs anTebis sawinaaRmdego da desensibilizaciis moqmedebas, kerZod, 

Trgunavs anTebiTi procesis yvela elementis kapilarebis ganvladobas, 

diapedezs, eqsudacias, antisxeulebis warmoSobas, granulomatozur 

proliferacias da aqveiTebs aRdgeniT procesebs; misi gavleniT mcir-

deba poxieri ujredebis raodenoba da histaminis ganTavisufleba. kor-

tikosteroni amcirebs ujreduli membranebis ganvladobas, xels uwyobs 

glukozisa da aminomJavebis asimilaciis damuxruWebas. igi monawileobs 

glukoneogenezSi anu aminomJavebidan glukozis SeqmnaSi, amave dros 

RviZlSi zrdis glikogenis Semcvelobas. kortizolis zemoqmedebis sa-

SualebiT mciredba kunTebSi glikogenis sinTezi da qsovilebSi glu-

kozis daJangva, rac hiperglikemiis erT-erT mizezs warmoadgens. sisx-

lSi glukozis donis amaRlebas lipolizic xels uwyobs, rac agreTve 

65 Безверхая Т.П. _ Физиология надпочечников // в кн.: нарушение функции надпочечников при 

эндокринных заболеваниях/Под ред. И.В. Комисаренко. _ Киев. здоровья. 1985. с.5-67. Walker C.D. 

Sapolsky R.M, Meaney M.J. et.al. _ Increased pituitary sensitivity to glucocorticoid feed back during the 

stress nonresponsiwe period in the neonatal tat//Endocrinology, v.119, №4, 1996. p.1816-1821.

66 Морозова М.С. Макаровская Е.Е. _ АКТГ. Механизм его действия и выделения в норме и при 

болезни Иценко-Куминга// В кн.: Современные вопросы эндокринологии// Под ред. Н.А. Юдаева, _ 

Москва. Медицина. 1975. вып. 5, с.29-44.

Bing R.F, Schulster D, _ Steroidogenesis in isolated adrenal glomerulosa cells: Response and effect of 
potassiu, serotonin and (ser1-Aia2) _ angiotensin. II//J.Endocrinology, 1974, v.74, p.261-272. Mc Cann 

S.M. Ajika K. Fawectt C.P. et.al., _ Hypothalamic control and inhibiting newrohormones//In:Hormone 

metabolism and stress. Recent progress and perspectives: proceding of an international symposium. 

Smolenice. September 17-20, 1972, /Ed.S. Nemea R. Bratislawa, 1973, p.67-77.
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kortizolis gavleniT Zlierdeba. kortizoli iwvevs cximis Tavisebur 

gadanawilebas kanqveSa ujredanaSi, misi moqmedebiT izrdeba saerTo 

lipidebis Semcveloba RviZlSi da Tavisufali cximovani mJavebis mobi-

lizacia. hiperglikemia iwvevs insulinis gaZlierebul sekrecias, insu-

lini Tavis mxriv akavebs Tavisufali cximovani mJaveebis kortizoliT 

gamowveul mobilizacias. insulinis gavleniT cximis warmoSoba Zlier-

deba da gadafaravs naxSirwylebidan kortizoliT gamowveul cximebis 

sinTezis daqveiTebas. kortizoli mastimulirebel gavlenas axdens 

sisxlis warmoqmnaze Zvlis tvinis mier, hormoni aferxebs Tirkmlis 

arxebSi glukozis reabsorbcias, rasac Tan axlavs SardSi Saqris aR-

moCena (glukozuria). kortizolis gavleniT mcirdeba kolagenis pro-

duqcia, rac aadvilebs mis gamoZevebas; astimulirebs sxvadasxva fer-

mentul sistemas, rac avlens Tavisufali marilmJavasa da mJavianobis 

mniSvnelovan momatebas, kuWis wvenSi pepsinis produqciis naklebobam 

da kuWis lorwos gaTxelebam kortizolis siWarbisas SeiZleba gamoi-

wvios kuWis peptikuri wylulis ganviTareba (10, 69, 70)67. kortizolis 

xangrZlivi siWarbe iwvevs organizmSi cilebiT gaRaribebas, kunTebis 

atrofias, SeSupebebis gaCenas da osteoporozis ganviTarebas Zvlis 

cilovani safuZvlis katabolizmisa da Semdgom marilebis gamorecx-

vis Sedegad. cilebis daSla, Tavis mxriv iwvevs epifizuri xrtilebis 

warmoqmnis darRvevas da organizmSi zrdis procesebis Senelebas. hip-

erkortizolizmis SemTxvevaSi SesaZlebelia SardTan erTad Zvlov-

ani qsovilis cilis katabolizmis da Zvlebis dekalcinaciis Sedegad 

kalciumis gaZlierebulma gamoyofam xeli Seuwyos TirkmelebSi kenWis 

warmoqmnas. agreTve kortizolis xangrZlivi siWarbe aqveiTebs kunTebSi 

aminomJavebis CarTvas da SemkumSavi elementebi miyavs destruqciamde, 

nekrozamde, ujredovan infiltraciamde, fagocitozisken da kunTebSi 

glukozis dagrovebis Semcirebisken (10)68.

kortizoli monawileobs centraluri nervuli sistemiT sensoru-

li impulsebis aRqmasa da integraciaSi, hormoni mniSvnelovnad aqve-

iTebs tvinis eleqtruli agznebadobis zRurbls, rac zrdis epilefsi-

uri gulyrebiT ganviTarebis tendencias _ am daavadebisadmi midrekil 

pirebSi. kortiko-steroidebi uzrunvelyofen gul-sisxlZarRvTa fun-

qciis SenarCunebasa da dacvas garemos araxelsayreli pirobebisagan; 
hormoni aumjobesebs sisxlis normalur cirkulacias Sokis dros, 

zrdis sisxlSi cirkulirebadi lipidebis dones, aqveiTebs qolesterin-

is difuzias sisxlZarRvTa kedelSi da misi xangrZlivi siWarbe sisxlSi 

67  Базарнова М.А. _ Гормоны в норме и при патологии // в кн.: Руководство по клинической 

лаборатоной диагностике. Часть 3, Клиническая биохимия/Под. ред.: М.А. Базарновой и В. Т. 

Морозовой, Киев, Здоровья, 1986. с.5-64. baranovi v. g., leibsoni l. g. savCenko o. n. da sxv. _ 

endokrinuli sistemis fiziologia. Tbilisi, 1991, gv. 323-333. Сергеев П.В. _ Стероидные 
гормоны, Москва. Медицина. 1984. с.240.

68 Базарнова М.А. _ Гормоны в норме и при патологии // в кн.: Руководство по клинической 

лаборатоной диагностике. Часть 3, Клиническая биохимия/Под. ред.: М.А. Базарновой и В. Т. 

Морозовой, Киев, Здоровья, 1986. с.5-64.
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aCqarebs aTerosklerozuli procesis ganviTarebas (10, 70)69. 

Tirkmelzeda jirkvlis qerqis mier kortizolis sekrecia gamud-

mebiT ar mimdinareobs. cirkaduli riTmi xasiaTdeba sisxlSi koncen-

traciis maqsimumiT _ diliT (6- 9 sT) da minimumiT SuaRamisas (71)70. 

kortizolis meryeobis es riTmi mTlianad damokidebulia АСТН-is 

meryeobis riTmze da kontrolirdeba uaryofiTi ukukavSiris (feed-bask) 
meqanizmiT, romelic arsebobs Tirkmelzeda jirkvlis qerqsa, hipoTa-

lamussa da hipofizs Soris. organizmis eqstremaluri mdgomareobis 

dros (stresi, Soki) xdeba kortizolis mniSvnelovani ganmuxtva ade-

nohipofizis kortikotropuli funqciis aqtivaciis Sedegad (72, 73, 74)71.

xmauris zemoqmedebiT da imobilizaciiT gamowveuli stresi xas-

iaTdeba kortizolemiis maRali doniT (75, 76, 77 )72, mocirkulire sisx-

lis moculobis SemcirebisTvis damaxasiaTebeli mdgomareoba aseve ga-

moirCeva glukokortikoidebis maRali doniT (78)73. 

mravalricxovani dakvirvebebi da eqsperimentebi mowmobs, rom 

qronikuli imobilizaciuri  stresi iwvevs pituitarul _ adreno _ 

kortikaluri da simpato _ adrenaluri sistemebis gaaqtiurebas, aseve, 

organizmSi metabolur cvlilebebs, erTis mxriv, sisxlis plazmaSi 

epinefrinisa da norepinefrinis momatebas (79, 80)74, meores mxriv, glu-

kozis koncentraciis zrdas (25, 81, 82)75 rac hiperglikemiis ganviTare-

69 Базарнова М.А. _ Гормоны в норме и при патологии // в кн.: Руководство по клинической 

лаборатоной диагностике. Часть 3, Клиническая биохимия/Под. ред.: М.А. Базарновой и В. Т. 

Морозовой, Киев, Здоровья, 1986. с.5-64. Сергеев П.В. _ Стероидные гормоны, Москва. Медицина. 
1984. с.240.
70 Fulkerson W.J. Tang B.Y. _ Uitradian and citradian Rhytmus in the plasma Concentracion of cortisol 
in Sheep// J.Endocr. _ 1979, v.81, p.135-141.

71 Медведева Н.А., Медведев О.С. _ Глюкокортикоиды и гуморальная регуляция кровообращения. 
Гуморальные факторы в регуляции адаптационных реакции сердечно-сосудистой системы//Итоги 
науки и текхники. Физиология человека и животных, Москва. Медицина. 1990. т.41, с.79-83. 
Даниелов М.М. _ Гормональные и Гемодинамические сдвиги при постагрессивной реакции 
организма// Дисс. канд. мед. наук., Тбилиси. 1985. с.203. Sapolsky R.M. Krey L.C. Merwen B.S. _ 

stress Down _ regulates conticosterone recoptors in a sife _ specifi c manner in the brain// Endocrinolgy, _ 

1984, v.114, №1, p.287-302.

72 axalaZe l. xananaSvili m. CixlaZe m. _ kortizolis maCveneblis cvlilebebi 

gansxvavebuli sirTulis TavdacviTi reaqciebis testirebisas. soxumis universitetis 

Sromebi X. sabunebismetyvelo mecnierebeTa seria. Tb. 2011.gv. 58-66. Crassler J., Krentnan-
sky R., Jarova D., Dobrakorova M., Hemorrage _ evoked hormonal responses and thear changes in rat 
previously exposed to immobilization stress// stress: Neurohumoral and humoral mechanisms/ Ed. C.R. Van 

Loon, R. Kretnansky, R. McCarty, J.Axelrod _ New-York, Cordon and breach Science Publishers, 1989, 

p.665-677. Vigas M. _ Neuroendocrine responses to psychosocial and somatic stress in rat and humans//
stress: Neurohumoral and humoral mechanisms/ Ed., G.R. Van Loon, R. Kvernansky, R.McCarty, J.Axelrod. 

_ New-York, Cordon and breach science Publischers, 1989, p.15-28. 

73 Lilly M.P., Endelang E.C., Cann D.S. _ Responses of cortisol secretion to repeated Reamorrha ge in the 

anaestherized dog// Endocrinology. 1983, v.112, p.681-688.

74 Kubo T., Mumakura H., Endo S., Hagiwara Y., Fukumori R. _ Angiotensin receptor blockade in the 

anderior hypothalamic areal inhibits stress _ induced pressor responses in rats. Brain Res Bull. 2001, 56, 

569-574. Saiki Y, Watanabe T., Tan N., Matsuzaki M., Nakamura S: _ Role of central ANC // recoptors 

in stress _ induced cardiovascular and hyperthermic responses in rats. Am J. Physiol. 1997, 272, R26-R33.

75 axalaZe l. xananaSvili m. _ glukozisa da qolesterinis maCveneblis gansazRvra 



22

bas iwvevs (30)76. glukoza martivi naxSirwyalia (C
6
H

12
O

6
), miekuTvneba 

monosaqaridebis jgufs. yvela monosaqaridi ufero, wyalSi kargad xsna-

di, kristaluri tkbili gemos mqone nivTierebaa. naxSirwylebi sakve-

bis umTavresi energetikuli komponentia. energetikuli cvlis garda 

naxSirwylebi umniSvnelovanes rols asrulebs metabolizmis nebismier 

sferoSi, aucilebelia organizmis cxovelmoqmedebisTvis, gansakuTre-

buli mniSvneloba aqvs maT nervuli sistemisTvis, romelic sisxlSi ar-

sebuli glukozis 2/3-s iyenebs. organizmSi naxSirwylebis cvlis ZiriT-

adi etapebia: hidrolizi, Sewova, glikogenis sinTezi, glukoneogenezi, 

naxSirwyal Semcveli nivTierebebis sinTezi (glukoronidebi, gliko-

zaminglikanebi, glikoproteinebi da sxv.), monawileobs energetikul 

cvlaSi anaerobul da aerobul procesebSi.

metabolizmi SeiZleba dairRves nebismier am etapebidan. naxSir-

wylebis cvlis darRvevisa da hiperglikemiis ZiriTadi mizezia, misi 

nervul-humoruli regulaciis moSla. nervuli sistemis gavlenas nax-

Sirwylebis cvlaze adasturebs isic, rom hiperglikemia Tan sdevs hi-

poTalamusis ruxi birTvis, zoliani sxeulis gaRizianebas, fsiqikur 

daZabulobas, emociebs (`emociuri hiperglikemia~), romlis drosac 

tvinis qerqis agzneba iradirdeba qerqqveSa warmonaqmnebisken. cen-

traluri warmoSobis nebismieri hiperglikemiis SemTxvevaSi impulse-

bi simpatikuri boWkoebis saSualebiT gadaecema Tirkmelzeda jirkv-

lis tvinovan nivTierebas, rac iwvevs adrenalinis gamoyofas (41, 39)77. 

adrenalini astimulirebs glikogenolizs RviZlSi da glukozis gad-

asvlas sisxlSi mwvave nervuli stresis dros; glukozis done damok-

idebulia stresoris xarisxze da intensiurobaze (83)78. glikogenolizs 

aZlierebs agreTve simpatikuri boWkoebiT RviZlamde misuli impulsebi 

(41)79. naxSirwylebis cvlis hormonuli regulaciis darRveva viTardeba 

aramarto endokrinuli jirkvlebis centraluri regulaciis moSlisas, 

aramed TviT jirkvlebis paTologiis an hormonebis moqmedebis perife-

riuli meqanizmebis cvlilebebis drosac. gansakuTrebuli mniSvneloba 

naxSirwylebis cvlaSi aqvs pankreasis hormonebs insulinsa da gluka-

gons. insulini xels uwyobs naxSirwylebis fiqsacias, wvas, aTvisebas 

gansxvavebuli sirTulis TavdacviTi reaqciebis testirebisas. soxumis universitetis 

Sromebi XIV. sabunebismetyvelo mecnierebeTa seria. Tbilisi 2016.gv. 143-154.  axalaZe l. 

_ bioqimiuri maCveneblebis cvlilebebi fsiqogenuri stresis ganviTarebis sxvadasxva 

etapze. gamomcemloba „meridiani“ 2013. gv. 63-71. Yagiz Üresin, Bahar Erbas, Mehmet Özek, _ 

Lasartan may prevent the elevation of plasma clucose levels induced by chronic stress. Pol, J.Pharmacol... 
2004, 56, 271-273.

76  Kemmer FW, Bisping R, Steingruber HJ, Baar H, Hardtmann F., Schlayhecke R., Berger M: _ 

Psychologycal stress and metabolic control in patients with type I diabetes mellitus. N. Engl J.Med., 1986, 

314, 1078-1084.

77 Папин Л.Е. _ Биохимические механизмы стресса, Новосибирск. Изд. Наука. 1983. с.232. Кулагин 

В.К. _ Патологическая физиология травмы и шока _ Л., Медицина. 1978. с.296. 

78 Armario A. Marti J, Gil M. _ The serum glucose response to acute stress is sensitive to the intensity of 
the stressor and to habituation. J.Psychoneuroendocrinology,1990,15(5-6):341-7.

79 Папин Л.Е. _ Биохимические механизмы стресса, Новосибирск. Изд. Наука. 1983. с.232. 
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da naxSirwylebis cximebad gardaqmnas. misi moqmedebis meqanizmi da-

kavSirebulia glukozis fosforilebaSi monawile fermentebis (heqso 

da glukokinazebis) da glikolizis procesSi monawile sxva naerTebis 

aqtivaciasTan. parasimpatikuri nervuli sistemis gaaqtiureba amuxru-

Webs insulinis sekrecias (41)80. swored, am hormonis (insulini) deficiti 

iwvevs hiperglikemias, rac dakavSirebulia glukozis mimarT ujredTa 

ganvladobis SemcirebasTan, glukozis fosfolirebis heqsokinazuri 

reaqciis SenelebasTan, glukoneogenezis procesis gaZlierebasTan. in-

sulinis sekrecias sisxlSi astimulirebs glukoza, qolinerguli nerve-

bi, zogierTi aminmJava, sulfonil Sardovanas preparatebi, АСТН-i. is 

faqti, rom insulinis sekrecia iwyeba miRebuli sakvebis nawlavebSi Se-

wovamde, miuTiTebs insulinis sekreciaSi nervul _ refleqsuri meqa-

nizmis garkveul rolze (84)81. simpatikuri nervuli sistemis aqtiuroba-

ze gavlenas axdens ramodenime faqtori, rogoricaa angiotenzin (AII) _ 
(renin-angiotenzinis sistema). orive centraluri (85)82 da periferiuli 

(86)83 angiotenzin (II)-ma SesaZlebelia xeli Seuwyos simpatikuri nervu-

li sistemis gaaqtiurebas. centralur A(II)-is sistemas aqvs agznebiTi 

roli (funqcia) simpatikur reaqciebSi stresisadmi (80)84, radgan A(II)-is 
sekrecia Zlierdeba (izrdeba) centralur da periferiul qsovilebSi 

stresis gamomJRavnebis Sedegad, amitom klasificirdeba A(II) rogorc 

mniSvnelovani stres-hormoni (87)85. fiziologiuri reaqciebi (pasuxe-

bi) stresis gamRizianebelze (stimulatorze), romelic moicavs sisx-

lis wnevis momatebas, gulis ritmis gaxSirebas, sxeulis temperaturis 

matebas da ACTH-is koncentraciis zrdas urTierTobaSia simpatikuri 

nervuli sistemis gaaqtiurebasTan. maSasadame, arsebobs kavSiri simpa-

tikuri nervuli sistemis aqtiurobasa da renin _ angiotenzin (RAS) 
sistemas Soris. 

simpatikuri nervuli sistemis momatebuli aqtiuroba did rols 

TamaSobs glukozisa da cximebis nivTierebaTa cvlis darRvevaSi (88)86. 

sisxlis plazmaSi, stresirebis xangrZlivoba iwvevs katexolaminebis, 

kortikosteronis da glukozis momatebas (25, 81, 89)87. stresis mier war-

80 Папин Л.Е. _ Биохимические механизмы стресса, Новосибирск. Изд. Наука. 1983. с.232.

81 Raikkonen K., Keltikangas _ Jarvinen L., Adlercreutz H., Hautanen A: _ Psychological stress and the 

insulin resistence syndrome: Metabolism, 1996, 45, 1533-1538.

82 Wright J.W., Hardling JW. _ Brain angiotensin receptor subtypes in the control of physiological and 

behavioral responses. Neurosci Biobehav Rev, 1994, 18, 21-53.

83 Hilgers KF, Veelken R., Rupprecht G, Reeh PW, Luft FC, Feiger H, Mann JFE: _ Angiotensin II 
facilitates sympathetic transmission in rat hind limb circulation. Hypertension, 1993, 21, 322-328.

84  Saiki Y, Watanabe T., Tan N., Matsuzaki M., Nakamura S: _ Role of central ANC // recoptors in stress 

_ induced cardiovascular and hyperthermic responses in rats. Am J. Physiol. 1997, 272, R26-R33.

85 Yang G., Wan Y., Zhu Y: _ Angiotensis II an important stress hormone. Biol Signals, 1996, 5, 1-8.

86 Nonogaki K. Iguchi A. _ Stress acute hyperglycemia and hyperlipidemial: role of the autonomic nervous 

system and cytokines. Trends Endocrinol Metab, 1997, 8,192-197.

87  axalaZe l. xananaSvili m. _ glukozisa da qolesterinis maCveneblis gansazRvra 

gansxvavebuli sirTulis TavdacviTi reaqciebis testirebisas. soxumis universitetis 

Sromebi XIV. sabunebismetyvelo mecnierebeTa seria. Tbilisi 2016.gv. 143-154. axalaZe l. 
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moqmnilma cvlilebebma glukozasa da cximebis metabolizmSi kortizo-

lis zegavleniT SeiZleba xeli Seuwyos daavadebebis warmoSobas (eti-

ologias) _ Saqriani diabetisa da gul-sisxlZarRvTa avadmyofobebis 

ganviTarebas (29)88. renin-angiotenzin sistemis (RAS) qronikulma blo-

kadam SesaZlebelia Seamciros simpatikuri nervuli sistemis reaqcia 

stresisadmi da aicilos gul-sisxlZarRvTa daavadebebisa da II Saqriani 

diabetis ganviTareba (82)89.

miuxedavad imisa, rom citirebul literaturul wyaroebSi arse-

bobs monacemebi stresis gavlenis Sesaxeb qceviT da bioqimiur maCvene-

blebze, fsiqogenuri stresis ganviTarebis samive etapze gamovlenili 

qceviTi maCveneblebis cvlilebebi kompleqsurad ar aris Seswavlili 

organizmSi metabolur procesebis mimdinareobasTan, rac xels Seu-

wyobs winapaTologiuri mdgomareobis xasiaTis gamovlinebas (biologi-

urad dadebiTi Tu uaryofiTi) stresis Sedegad da mogvcemda saSuale-

bas stresiT gamowveuli daavadebebisadmi droul profilaqtikas. 

 

_ bioqimiuri maCveneblebis cvlilebebi fsiqogenuri stresis ganviTarebis sxvadasxva 

etapze. monografia. gamomcemloba „meridiani“ 2013. gv. 63-71. De Boer SF. Koopmans S., 

Slangen J., Van der Gugten J. _ Plasma catecholamine, Corticosterone and glucose responses to repeated 

stress in rats: effect of interstressor interval length. J. Physiol behav, 1990 Jun; 47(6)://17-24.

88  Van Der Does FE, De Neeling JN, Snoek FJ, Kostense PJ, Grootenhuis PA, Bouter LM, Heine RJ: 

Symptoms and Well _ being in relation to glycemic control in type II diabetes, Diabetes Care, 1996, 19, 204-

210.

89 Yagiz Üresin, Bahar Erbas, Mehmet Özek, Lasartan may prevent the elevation of plasma clucose levels 

induced by chronic stress. Pol, J.Pharmacol... 2004, 56, 271-273.
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Tavi II. kvlevis masala da meTodebi

cdebi Catarebulia 180-200 gr. wonis mamrobiTi sqesis 90 TeTr 

labo ratoriul virTagvaze. eqsperimentSi kvlevis or safexurze gam-

oyofili iyo cxovelebis sami jgufi:

1) sacdeli (saeqsperimento) cxovelebi _ (64 virTagva)

2) sakontrolo cxovelebi _ (20 virTagva)

3) intaqturi cxovelebi _ (8 virTagva)

kvlevis pirvel safexurze fsiqogenuri stresis modelirebisTvis 

gamoiyeneboda aqtiuri ganridebis reaqciis modificirebuli meTo-

di. cxovelebis emociuri mdgomareoba Seiswavleboda virTagvebis 

stresirebamde da stresirebis Semdeg `Ria velisa~ da `prokonfliqtu-

ri~ testiT. 

kvlevis meore safexurze stresis ganviTarebis samive etapze 

(stresirebis Semdeg) cxo velebs narkozis pirobebSi Cautarda dekap-

itacia, bioqimiuri parametrebis (kortizoli, glukoza, qolesterini) 

koncentraciis gansasazRvrad. intaqturi da stresirbuli virTagvebis 

peritoneumSi Segvyavda anesTeziisTvis qlorhidratis 4% xsnari (0,4 

gr. qlorhidrats vxsnidiT 25 ml. distilirebul wyalSi). aRniSnuli 

nivTierebis 1 ml-i Segvyavda 100 gramian cxovelSi, 180 _ 200 gramian 

cxovelSi ki 2 ml-i. operaciis dros cxovels reaqcia ar hqonda, rac 

isinjeboda kudze xelis moWeriT, Semdeg makratliT kisris nawilSi 

erTianad gadaiWreboda sisxlZarRvebi da sisxls 5 gramiani SpriciT 

viRebdiT.

II.1. fsiqogenuri stresis modelireba aqtiuri 

ganridebis reaqciis modificirebuli meTodiT

fsiqogenuri stresis modelireba aqtiuri ganridebis reaqciis mod-

ificirebuli meTodiT tardeboda specialur kabinaSi (sur.1) _ „Stress 
box~-Si (90)90. kabina Sedgeboda 10 sm simaRlis tixriT gayofili sami 

Tanabari zomis (20X20X35sm) _ erTi centraluri (sur. 1a) da ori gverdi-

Ti ganyofilebisagan (sur.1. b, g). galiis marjvena da marcxena gverdiT ke-

dlebze damagrebuli iyo bgeriTi signalis wyaroebi (marjvniv _ metro-

nomi _ 2 hc, marcxniv toni _ 500 hc). „Stress box”-is samive ganyofilebis 

iataki da barierebi eleqtroficirebuli iyo (40V, cvladi deni), rac 

iZleoda virTagvis TaTebis eleqtromtkivneuli gaRizianebis saSuale-

bas. 

erT-erT bgeriT signalze (metronomi-2hc) aqtiuri ganridebis rea-

qciis gamomuSaveba xdeboda Semdegnairad: galiis marcxena gverdiT 

ganyofileba iketeboda, cxovels vaTavsebdiT centralur (sastarto) 

90  Хананашвили М. М., Домианидзе Т. Г. _ Способ моделирования невроза. Авторское 

свидетельство, №1506474, 1989. СССР.
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ganyofilebaSi. 60 wamis Semdeg vaZlevdiT bgeriT signals (metronomi _ 

2hc), romlis izolirebuli moqmedebis dro Seadgenda 5 wm-s, am drois 

ganmavlobaSi virTagva unda gadasuliyo gverdiT signalizirebul gan-

yofilebaSi. im SemTxvevaSi, Tu cxoveli ar ganaxorcielebda aRniSnul 

qcevas, bgeriTi signalis izolirebuli moqmedebis drois (5wm) gavlis 

Semdeg igi Rebulobda TaTebze eleqtrul dartymas. gverdiT ganyo-

filebaSi gadasvlidan 10 wm-is ganmavlobaSi virTagva unda dabrunebu-

liyo sastarto ganyofilebaSi, winaaRmdeg SemTxvevaSi igi kvlav Rebu-

lobda TaTebze mtkivneul gaRizianebas.

aqtiuri ganridebis reaqcia iTvleboda gamomuSavebulad, roca 

metronomze swori reaqciebis raodenoba zedized xuTi saeqsperimen-

to dRis ganmavlobaSi 80%-ian kriteriums aRwevda. aqtiuri ganridebis 

reaqcia me-2 pirobiTi signalis (toni _ 500 hc) sapasuxod unda ganexor-

cielebina, anu is bgeriTi signalis 5 wm-iani izolirebuli moqmedebis 

periodSi unda gadasuliyo „Stress box”-is marcxena ganyofilebaSi (am 

dros galiis marjvena ganyofileba daketili iyo) da 10 wm-is ganmav-

lobaSi dabrunebuliyo sastarto nawilSi. aRniSnuli saxis aqtiuri gan-

ridebis reaqciis Sesrulebis SemTxvevaSi virTagva isjeboda da TaTeb-

ze Rebulobda eleqtro-mtkivneul gaRizianebas, romlis moqmedebac 

grZeldeboda, vidre cxoveli ar ganaxorcielebda aqtiur TavdacviT 

reaqcias. rogorc tonze, ise metronomze aqtiuri ganridebis reaqci-

is gamomuSavebisas pirobiTi signali cxovels eZleobda mxolod maSin, 

roca is imyofeboda sastarto ganyofilebaSi. erTi cda moicavda 20 

sinjs, erT wuTiani signalTSoris intervalebiT. 

ori aqtiuri ganridebis reaqciis cal calke gamomuSaveba _ ganmt-

kicebis Semdeg viwyebdiT tonze da metronomze aqtiuri ganridebis 

reaqciebis testirebas erTi cdis ganmavlobaSi. cxovels kvlav vaT-

avsebdiT „Stress box”-is centralur ganyofilebSi. am dros saeqsperi-

mento galiaSi tixrebi moxsnili iyo da virTagvas Tavisuflad SeeZlo 

gadasuliyo galiis, rogorc marjvena, ise marcxena ganyofilebaSi. eqs-

perimentis am etapze virTagvas unda ganexorcielebina Semdegi qceva: 

metronomis signalizirebisas cxoveli unda gadasuliyo „Stress box “-is 
marjvena ganyofilebaSi da 10 wm-is ganmavlobaSi dabrunebuliyo sas-

tarto adgilze, xolo tonze _ marcxena ganyofilebaSi da 10 wm-Si dab-

runebuliyo ukan. pirobiT signalebze araswori reaqciebis SemTxvevaSi 

cxoveli Rebulobda TaTebze eleqtro-mtkivneul gaRizianebas. piro-

biTi signalebis (metronomi, toni) monacvleoba xdeboda gelermanis 

stoqasturi programis Sesabamisad (91)91, anu pirobiTi signalebis SemTx-

veviT-TanabaralbaTuri (50/50) gamoyenebiT. yoveli momdevno pirobiTi 

signali erTwuTiani intervaliT cxovels eZleoda mxolod maSin, roca 

igi imyofeboda centralur ganyofilebaSi. 

cdis mimdinareobisas tardeboda sakontrolo eqsperimentic, 

91 Gellerman S.W. Change orders of alternating stimuli in visual discrimination experiments. J.Cenet. 
Psychol, 1933. V.42, P.207-208.
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virTagvebi moTavsebuli iyvnen saeqsperimento galiis gverdiT, ele-

qtroficirebuli iatakis mqone (40V, cvladi deni) izolirebul meoTxe 

ganyofilebaSi, jamSi cxovelebi iRebdnen igive raodenobiT mtkivneul 

gaRizianebas, rogorc sacdeli virTagvebi. im gansxvavebiT, rom maT 

ar hqondaT mtkivneuli gaRizianebisgan Tavis aridebis saSualeba. eqs-

perimentis msvlelobisas aRiricxeboda Semdegi qceviTi maCveneblebi: 

`grumingis~, vertikaluri da horizontaluri dgomebis xangrZlivoba, 

signalTSoris gadasvlebis, Tavis awevaTa da fekaluri bolusebis ra-

odenoba.

 

sur.1. „Stress box “- is galia (aRwera teqstSi)
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II.2. cxovelTa emociuri mdgomareobis Sefaseba 

II.2.1. cxovelTa emociuri mdgomareobis Sefaseba „Ria velis“ testiT

„Ria veli“ warmoadgens 80 sm diametris farTobs (sur.2.), romelic 

SemosazRvruli iyo 30 sm simaRlis gaumWvirvale kedliT. „Ria velis“ 

iataki dayofili iyo 16 nawilad: 4 centraluri da 12 periferiuli. 

centraluri kvadratebis kuTxeebSi ganlagebuli iyo 3 sm diametris 9 

soro. „Ria veli“ naTdeboda 80 vatiani simZlavris naTuriT, romelic 

moTavsebuli iyo „Ria velis“ centridan 150 sm simaRleze (92)92. 

„Ria velSi“ testirebis dawyebamde virTagvas 5 wT-is ganmavloba-

Si vayovnebdiT individualur bnel yuTSi. Semdeg igi gadagvyavda „Ria 

velis“ centralur kvadratze da momdevno 5 wuTis ganmavlobaSi aRir-

icxeboda: moZraobiTi aqtiurobis latentur periodi (dro, romelic 

gadis cxovelis `Ria velSi~ moTavsebis momentidan moZraobiTi rea-

qciebis dawyebamde), gadakveTili kvadratebis, centrSi Sesvlis, verti-

kaluri dgomebis, gamokvleuli soroebis, Tavis awevaTa da fekaluri 

bolusebis raodenoba da „grumingis“ xangrZlivobac. 

sur.2. „Ria velis“ sqema

92 Hall C.S. _ Emotional behavior in the rat. I.Defecation and urination as measures of individual differences 

in emotionality. J.Comp. Psychol. 1934. V. №2, P.385-403.
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II.2.2. cxovelTa emociuri mdgomareobis Sefaseba 

„prokonfliqturi“ testiT

SfoTvisa da SiSis reaqciebis donis Sesafaseblad gamoyenebuli 

iyo fogelis mier damuSavebuli meTodika kordasa da biggios modi-

fikaciiT (93)93. aRniSnul meTodikaSi pozitiuri da aversiuli stimuli 

erTiandeba uaryofiT an negatiur stimulTan. pozitiuri da negati-

uri stimulebis Zalaze damokidebulebiT cxoveli avlens sxvadasxva 

xarisxis reaqcias. Zlieri negatiuri stimulis zemoqmedebisas cxoveli 

gadis `konfliqtur~ situaciaSi uaryofiTi emociuri daZabulobis gan-

viTarebis fonze, rac vlindeba SfoTvisa da SiSis reaqciebiT. negati-

uri stimulis Zalis Semcirebisas cxoveli `konfliqturi~ situacii-

dan gadadis `prokonfliqtur“ situaciaSi, romlis drosac pozitiuri 

stimuli virTagvisaTvis ar kargavs Tavis mniSvnelobas anu am pirobebSi 

cxovelis qceva negatiuri stimulis zemoqmedebisas TiTqmis ar icvle-

ba. 

48 saaTiani wylis deprivaciis Semdeg virTagvas, romelsac winaswar 

vaCvevdiT saeqsperimento garemos, vaTavsebdiT galiaSi (sur.3), sadac mas 

hqonda saSualeba mieRo wyali minis milidan (sur.3.a.), romelSic gadioda 

eleqtrodi (sur.3.b.). `prokonfliqtur situaciaSi~ cxovelis testireba 

grZeldeboda 5 wT-is ganmavlobaSi. aversiuli stimulis ararsebobi-

sas cxoveli mTeli eqsperimentis (5 wT) ganmavlobaSi lokavda mils 

da iRebda daaxloebiT 50-60 ylups, TiToeuli am ylupis xangrZlivoba 

Seadgenda 3 wm-s.

`prokonfliqturi“ situaciis Sesaqmnelad, virTagvas wylis 

mi Re bis dros yovel me-3 wm-ze wyliani milidan vaZlevdiT mtkivneul 

eleqtrul gaRizianebas (0,3 mA). cdis ganmavlobaSi (5wT) registrird-

eboda: milTan misvlis latenturi periodi, denTan SeuRlebuli wylis 

smis aqtebis raodenoba, mcdelobaTa raodenoba (milTan misvlis ricxvi 

wylis miRebis gareSe) da ̀ grumingis~ xangrZlivoba. denTan SeuRlebuli 

wylis smis aqtebis raodenoba gansazRvravs wyurvilis motivacias da 

aversiul gamRizianebels Soris konfliqtis xarisxs. varaudoben, rom 

konfliqtis siRrme miuTiTebs cxovelSi SiSisa da SfoTvis doneze.

93 Korda M.J., Biggio G. Stress and gabeargic transmission biochemical and behavior studies. Advances in 

biochemical psychopharmacology. 1986, V.41, P.121.
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s ur.3. „prokonfliqturi“ testis kabina 

II.3. bioqimiuri parametrebis gansazRvra

II.3.1. kortizolis gansazRvra ELISA (Enzyme Linked Immunosorbent Assay) 
meTodiT firma Humani-is nakrebiT

gamoyenebulia myarfazovani, planSeturi, imunofermentuli meTo-

di, romlis principi damyarebulia antigensa da pirvelad da meorad 

antisxeulebs Soris fenovani („sendviCis~ msgavsi) kompleqsis warmoqm-

naze.

antikortizoluri antisxeulebi miiReba Tagvebis kortizoliT 

imunizaciis Sedegad. analizisTvis gamoiyeneba planSetebi, romelTa 

Rrmulebi damzadebulia specialuri masalisagan, romelzec antisxe-

ulebi efeqturad adsorbirdeba. Tavdapirvelad RrmulebSi SehyavT 

pirveladi antikortizoluri antisxeulebi, Semdeg antigenis Semcveli 

gamosakvlevi masala da bolos meoradi antisxeulebi.

pirveladi antisxeulebi fiqsirdeba Rrmulebis kedlebze, maT 

uerTdeba antigeni (obieqtis kortizoli) da am ukanasknelis sxva re-

ceptorebze magrdeba meoradi antisxeulebi, romelic zedapirulad 

Seicavs f.peroqsidazas (f.p.o). am enzimis aqtivoba kortizolis ra-

odenobis pirdapirproporciulia. specialuri buferiT planSetis 

garecxvis Semdeg da 3,3 _ 5,5 _ tetrameTil benzidinis da wyalbadis 

zeJangis narevis RrmulebSi damatebisas miiReba feradi xsnari. misi 

intensioba Seesabameba kortizolis Semcvelobas, romelic isazRvreba 

fotometrze (EL-X-800, ∆=450nμ) (94)94, normaSi kortizolis Semcveloba 

mozrdili virTagvebis SratSi (plazmaSi) udris 5,2 _ 6,2 mmol/l.

94  Oelkers W. et.al., In: Rationell Diagnostik in der Endokrinologie (Ziegler R, et.al. eds) Stuttgart: Thieme, 

137 .1993.
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II.3.2. qolesterinis gansazRvra enzimuri (qolinesTerazuli) 

PAP _ meTodiT firma Humani -is nakrebiT

meTodis principi damyarebulia qolesterolis eTerebis fermen-

tul hidrolize f. qolinesTerazas (q. e) saSualebiT da Semdeg Tavisu-

fali qolesterolis daJangvaze f. qolioqsidazas (q.o) zegavleniT. am 

reaqciis Sedegad gamoTavisuflebuli wyalbadis zeJangi f. peroqsi-

dazas (p.o) monawileobiT iwvevs p-aminoantipirinis da fenolis gardaqm-

nas ferad nivTierebad (qinonieminad): 

qolesterolis eTerebi + H
2
0 ----------→ qolesterols + cximovani mJaveebi

q.e.

qolesteroli + O
2
 -----------------→ 4- qolestenoni + H

2
 0

2
 + 2 H

2
0

q.o.

2H
2
0

2
 + 4 _ aminofenazoni + fenoli ---------→ qinoneminis warmonaqmni + 2H

2
0

  (p-aminoantipirini)                                    (wiTeli feris)

p.o

feris intensioba asaxavs saerTo qolesterolis raodenobas, romelic 

isazRvreba bioqimiur analizatorze (Humalyzer junion, germania). parale-

lurad warmoebs qolesterolis standartis (5,2 mmol/l) gansazRvra da 

Semdeg qolesterolis saerTo raodenobis gamoTvla:

obieqtis opt. eqstincia

---------------------------------- X 5,16 (mmol/l) (95)95

standartis opt. eqstincia

normaSi qolesterolis Semcveloba mozrdilebis SratSi (plazmaSi) 

udris 3,7-5,2 mmol/l.

95 Pisan T., Gebski C.P., Leory E.T. et.al. Accurate Direct Determination of Low density Lipoprotein 

cholesterol Using an Arch. Pathol Lab Med. 1995; 19:1127.
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II.3.3. glukozis gansazRvra enzimuri (glukooqsidazuri)

PAP _ meTodiT firma Humani-is nakrebiT

meTodis principi damyarebulia haeris JangbadiT ferment glu-

kooqsidazas (g.o) monawileobiT glukozas daJangvaze, ris Sedegad war-

moiqmneba wyalbadis zeJangi (H202). ukanasknelis daSlis dros ferment 

peroqsidazas zemoqmedebiT swarmoebs fenolis da p-aminoantipirinis 

kondensacia Seferil (qromogenul) naerTad. xsnaris feris intensio-

ba asaxavs glukozas raodenobas, romelic izomeba bioqimiur analza-

torze (Humalyzer junior, germania):

g.o

glukoza + 0
2
 + H

2
0 -------------→ glukonati + H

2
 0

2

                                                 p.o.

2H
2
 0

2
 + fenoli + 4 aminoantipirini -----------→

4 (p-benzoqinonmonoimino) fenazoni + 4H
2
 0

2
 

   feradi qinoimini

paralelurad swarmoebs standartis (5,55 mmol/l) ganszRvra da 

Semdeg glukozas raodenobis gamoTvla:

obieqtis opt. eqstincia

---------------------------------- X 5, 55 (mmol/l) 

standartis opt. eqstincia

normaSi glukozas Semcveloba mozrdilebis SratSi/ plazmaSi udris 

4,2 _ 6,2 mmol/l (96)96.

eqsperimentuli Sedegebis statistikuri uzrunvelyofa ganxor-

cielda programuli paketis Microsobt Excel-is gamoyenebiT. gamovTva-

leT maCveneblebis saSualo (M) mniSvneloba, saSualo kv. SD gadaxra da 

sarwmunoebis albaToba (P).

96 Tiets NW (Hrsg). Clinical Guide to Laboratory Tests, Aufl age. Philadelphia. PA; WB Saunders Company; 
1995:266-273.
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Tavi III. 

fsiqogenuri stresis modelirebisas sacdeli da sakontrolo 

virTagvebis bioqimiuri statusis Sefaseba, qceviTi da emociuri 

maxasiaTeblebis ganszRvra

Tavi III.1. qceviTi da emociuri maCveneblebis cvlilebebi gansxvavebuli 

tipis aqtiuri ganridebis reaqciebiT gamowveul fsiqogenuri stresis 

ganviTarebis sxvadasxva etapze

Tavi III.1.1. atiuri ganridebis reaqciis gamomuSaveba _ ganmtkicebisa da 

erTi cdis ganmavlobaSi ori aqtiuri ganridebis reaqciis testirebis 

dinamika sacdel virTagvebSi.

or sxvadasxva bgeriT gamRizianebelze (metronomi _ 2hc; toni _ 500 

hc) cal-calke aqtiuri ganridebis reaqciis formirebis procesSi sac-

deli virTagvebis qcevis, daswavlisa da mexsierebis Seswavlis mizniT 

eqsperimentis msvlelobisas aRvricxavdiT: bgeriT signalze cxovelebis 

mier Sesrulebuli swori reaqciebis raodenobas (roca bgeriTi signa-

lis izolirebuli moqmedebis periodSi eleqtro-mtkivneuli gaRizia-

nebis gareSe virTagva gadavidoda gverdiT ganyofilebaSi), pirobiT 

signalebs Soris intervalSi virTagvebis mier gamovlenili qceviTi 

aqtebis raodenobas da xangrZlivobas, vadgendiT qceviT aqtebs Soris 

Tanafardobis xasiaTs.

eqsperimentis msvlelobisas cxovelebma gamoavlines Semdegi qce-

va: signalTSoris gadasvlebi, „grumingi~, vertikaluri (virTagva fexze 

dgas da TaTebi haerSi aqvs gawvdili) da horizontaluri (virTagva zis 

da wina TaTi win haerSi aqvs gawvdili) dgomebi, fekaluri bolusebisa 

da Tavis awevis raodenoba.

sacdel virTagvebSi 80%-iani kriteriumis misaRwevad pirvel bge-

riT gamRizianebelze (metronomi-2hc) aqtiuri ganridebis reaqciis ga-

momuSavebasa da ganmtkicebas dasWirda 120-160 SeuRleba. metronomze 

aqtiuri ganridebis reaqciis gamomuSavebasa da ganmtkicebis Semdeg, iw-

yeboda aqtiuri ganridebis reaqciis gamomuSaveba meore bgeriT gamRiz-

ianebelze _ tonze, am SemTxvevaSi cxovelebs TavdacviTi reaqcia ufro 

swrafad gamoumuSavdaT. kerZod, aqtiuri ganridebis reaqciis testire-

bisas meore bgeriT gamRizianebelze (toni-500hc) cxovelebs daswavlis 

kriteriumis misaRwevad 60-80 SeuRleba dasWirdaT (sur.4).

ori aqtiuri ganridebis reaqciis cal calke gamomuSaveba _ ganmt-

kicebis Semdeg viwyebdiT metronomze da tonze aqtiuri ganridebis 

reaqciebis testirebas erTi cdis ganmavlobaSi. pirobiTi signalebis 

monacvleoba xdeboda gelermanis SemTxveviT TanaalbaTuri (50/50) 
sqemis mixedviT (ix. meTodika). erTi cdis ganmavlobaSi ori aqtiuri 
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ganridebis reaqciis testirebisas pirobiT gamRizianebelze reaqciebis 

procentuli maCvenebeli 14 dRis (280 SeuRleba) ganmavlobaSi 30-45% 

ar aRemateboda. 

amrigad, cal-calke bgeriT signalze aqtiuri TavdacviTi reaqci-

is Semowmebisas naCvenebi iqna, rom cxovelebs meore bgeriT signalze 

(toni _ 500hc) TavdacviTi reaqcia ufro swrafad gamoumuSavdaT (2-3 

dRe), xolo 80%-iani daswavlis kriteriumis misaRebad pirvel bgeriT 

gamRizianebelze (metronomi _ 2hc) SedarebiT meti dro (6-7 dRe) das-

WirdaT aqtiuri ganridebis reaqciis gamomuSavebas (sur.4).

aqtiuri ganridebis reaqciis gamomuSavebis dinamika sacdel 
virTagvebSi

0

20

40

60

80

100

120

1 2 3 4 5 6 7 8 9 10 11 12 13 14

eqsperimentis dReebi

s
w
o
r
i 

r
ea
qc

ie
bi

s
 m

aC
ve
ne

bl
eb

i 
(%

)

metronomi toni 1+14

sur.4. aqtiuri ganridebis reaqciis gamomuSavebis dinamika

sacdel virTagvebSi. 

horizontalur RerZze _ eqsperimentis dReebi.

vertikalur RerZze _ swori reaqciebis procentuli maCvenebeli.
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III.1.2. sacdeli da sakontrolo cxovelebis qceviTi maCveneblebis 

cvlilebebi aqtiuri ganridebis reaqciis gamomuSavebisa da 

ganmtkicebis periodSi 

fsiqogenuri stresis ganviTarebis sxvadasxva etapze, gansxvavebu-

li sirTulis eqsperimentis pirobebSi vswavlobdiT virTagvebis qcev-

as or sxvadasxva bgeriT gamRizianebelze (metronomi _ 2 hc, toni _ 

500hc) _ aqtiuri ganridebis reaqciis gamomuSavebasa da ganmtkicebis 

periodSi (sacdeli virTagvebi). cdis mimdinareobisas tardeboda sakon-

trolo eqsperimentic, virTagvebi moTavsebuli iyvnen saeqsperimento 

galiis gverdiT, eleqtroficirebuli iatakis mqone (40 V, cvladi deni) 

izolirebul meoTxe ganyofilebaSi, romlebic iRebdnen igive raodeno-

biT mtkivneul gaRizianebas, rasac sacdeli cxovelebi jamSi, im gansx-

vavebiT, rom maT ar hqondaT mtkivneuli gaRizianebisgan Tavis aridebis 

saSualeba (sakontrolo virTagvebi). 

aqtiuri ganridebis reaqciis formirebis dros pirobiT signalebs 

Soris intervalSi virTagvebma gamoavlines Semdegi qceva: vertikaluri 

(roca virTagva fexze dgas da TaTebi haerSi aqvs gawvdili) da hori-

zontaluri (roca virTagva zis da wina TaTi win haerSi aqvs gawvdili) 

dgomebi, signalTSoris gadasvlebi, `grumingi~ da Tavis aweva.

pirvel bgeriT gamRizianebelze _ (metronomi _ 2hc) aqtiuri gan-

ridebis reaqciis gamomuSavebisa da ganmtkicebis periodSi orive jgufis 

cxovelebSi aRiniSneboda Cvens mier registrirebuli qceviTi maCveneb-

lebis raodenobrivi cvlilebebi, sadac orive jgufis cxovelebi Tana-

bari raodenobiT eleqtro gamRizianebls Rebulobda (deniT dasja 16-

jer dartymiT). qceviTi formebidan sacdel virTagvebSi `grumingis~ 

xangrZlivobis procentuli maCvenebeli 0,6%(±0,5)-iT gacilebiT daba-

li iyo vertikaluri 4,7% (±2,3) da horizontaluri 2,6% (±1,1) dgomebis 

xangrZlivobis procentul maCvenebelTan SedarebiT, xolo vertikalu-

ri dgomebis xangrZlivoba aWarbebda horizontaluri dgomebis xangr-

Zlivobas (sur.5.a. cxrili.1). signalTSoris gadasvlebis, Tavis awevaTa da 

fekaluri bolusebis raodenoba Sesabamisad 3,4 (±1,2); 22,2 (±7,8) da 5,6 

(±1,7) iyo (sur.5.b. cxrili.1). eqsperimentSi sakontrolo jgufis cxoveleb-

ma, sacdeli cxovelebisgan gansxvavebiT gamoavlines arsebiTad gansx-

vavebuli qceva: pirvel bgeriT gamRizianebelze metronomze, TiToeul 

qceviT aqtebs Soris Tanafardoba aseTi iyo: vertikaluri dgomebis 

15,7 (±7,8) xangrZlivobis procentuli maCvenebeli sakmaod aRemateboda 

horizontaluri dgomebis 9,8 (±6,5) da „grumingis“ 0,1 (±0,2) xangrZlivo-

bis procentul maCvenebels, Tavis awevaTa da fekaluri bolusebis ra-

odenobrivi maCveneblebi Sesabamisad 24,6 (±6,4) da 6 (±1,4) iyo (sur.6.a. 

cxrili.2).



36

cxrili. 1. qceviTi maCveneblebis statistikuri Sefaseba aqtiuri ganri- 

debis reaqciis gamomuSaveba _ ganmtkicebisa da erTi cdis ganmavlobaSi ori 

aqtiuri ganridebis reaqciis erTdrouli testirebis periodSi _ sacdel 

virTagvebSi.

qceviTi formebi

I etapi (1) II etapi (2) III etapi (3)

P 1-2 P 2-3

saS SD saS SD saS SD

vertikaluri dgomebi 4,7 2,3 1,9 0,8 4 0,9 0,009 0,0001

horizontaluri 

dgomebi

2,6 1,1 3,9 0,7 0,3 0,2 0,009 0,02

Tavis aweva 22,2 7,8 25,3 6,2 13,6 4 0,04 0,05

fekaluri bolusebi 5,6 1,7 2,7 0,5 5,2 1,1 0,001 0,0001

signalTSoris 

gadasvlebi

3,4 1,2 1,7 0,5 3,8 1,4 0,009 0,003

grumingi 0,6 0,5 2,1 1,1 0,1 0,1 0,005 0,02

 gamokvlevis meore etapze, meore bgeriT gamRizianebelze _ (to-

ni-500hc) aqtiuri ganridebis reaqciis gamomuSavebisa da ori Tavdacvi-

Ti reaqciis ganmtkicebis periodSi, metronomze aqtiuri ganridebis 

reaqciis gamomuSaveba _ ganmtkicebis periodTan SedarebiT, virTagvebs 

TavdacviTi reaqcia ufro swrafad gamoumuSavdaT, am dros eleqtro 

gamRizianebelsac SedarebiT naklebi raodenobiT Rebulobdnen (deniT 

dasja 5-jer dartymiT), qceviT maCveneblebSi sakmaod gamoikveTa ra-

odenobrivi cvlilebebi: statistikurad sarwmunod iyo Semcirebuli 

vertikaluri dgomebis (1,9%±0,8; Р=0,009) xangrZlivoba, signalTSo-

ris gadasvlebisa (1,7±0,5; Р=0,009) da fekalauri bolusebis (2,7±0,5; 
Р=0,001) ricxobrivi raodenoba, xolo `grumingisa~ (2,1±1,1; Р=0,005) da 

horizontaluri (3,9±0,7; Р=0,009) dgomebis xangrZlivobis maCveneble-

bi sarwmunod iyo gazrdili. horizontaluri dgomebis xangrZlivo-

ba mniSvnelovnad aRemateboda vertikaluri dgomebis xangrZlivobis 

maCvenebels (cxrili.1. sur.5 a.b). ori TavdacviTi reaqciebis gamomuSaveba 

_ ganmtkicebis periodSi kontrolis jgufSi _ tonze, metronomTan 

Sedarebisas qceviT aqtebs Soris sarwmunod Semcirebuli iyo verti-

kaluri (3,4±0,6; Р=0,009) da horizontaluri (7,3±2,1; Р=0,002) dgomebis 

xangrZlivoba, fekaluri bolusebis (4,8±0,9; Р=0,002) da Tavis awevaTa 

(16±4,8; Р=0,008) ricxobrivi raodenoba. „grumingis“ xangrZlivobis mx-

riv am etamze sarwmuno gansxvaveba ar aRiniSneboda (cxrili.2. sur. 6. a. b).
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cxrili. 2. qceviTi maCveneblebis statistikuri Sefaseba aqtiuri gan-

ridebis reaqciis gamomuSaveba _ ganmtkicebisa da erTi cdis ganmavlobaSi 

ori aqtiuri ganridebis reaqciis erTdrouli testirebis periodSi _ sakon-

trolo virTagvebSi.

qceviTi formebi

I etapi (1) II etapi (2) III etapi (3)

P 1-2 P 2-3 

saS

SD
saS

SD
saS

SD

vertikaluri 

dgomebi 15,7 7,8 3,4 0,6 14,8 3,3 0,009 0,1

horizontaluri 

dgomebi 9,8 6,5 7,3 2,1 1,1 1,5 0,002 0,003

Tavis aweva 24,6 6,4 16 4,8 14,5 3,3 0,008 0,001

fekaluri 

bolusebi 6 1,4 4,8 0,9 6,4 1,8 0,002 0,005

grumingi 0,1 0,2 0,6 1,2 0,5 0,5 0,2 0,4

 

sacdel virTagvebTan Sedarebisas sakontrolo jgufSi Ti-

Toeul qceviT aqtebs Soris, pirvel bgeriT gamRizianebelze _ met-

ronomze statistikurad sarwmunod iyo momatebuli vertikaluri 

(15,7±7,8;P<0,001) da horizontaluri (9,8±6,5;P<0,002) dgomebis xangr-

Zlivobis procentuli maCveneblebi da Tavis awevaTa (24,6±6,4; P<0,001) 

raodenobis ricxvi. „grumingis“ xangrZlivobis maCvenebeli am etapze ar 

Secvlila (cxrili.2). or bgeriT gamRizianebelze TavdacviTi reaqciebis 

gamomuSaveba _ ganmtkicebis peridSi, sakontrolo virTagvebSi pir-

vel bgeriT gamRizianebelTan _ metronomTan Sedarebisas sarwmonod 

Semcirda vertikaluri (3,4±0,6; P=0,009) da horizontaluri (7,3±2,1; 
P=0,002) dgomebi, fekaluri bolusebis (4,8 ±0,9; P=0,002) da Tavis aweva-

Ta (16±4,8; P=0,008) raodenoba, xolo „grumingis “ xangrZlivobis maCven-

ebelSi cvlileba ar aRiniSneboda (cxrili. 2. sur. 6. a. b).

maSasadame, metronomze da tonze aqtiuri ganridebis reaqciis ga-

momuSaveba _ ganmtkicebis periodSi orive jgufis virTagvebis qceviT 

aqtebs Soris Tanafardobis Sedarebam gviCvena, rom, rodesac gamomuSave-

bis etapze virTagvebi Rebulobs eleqtro mtkivneul gamRizianebels 

meti raodenobiT (deniT dasja 16-jer dartymiT) _ dominirebul qcevas 

vertikaluri dgomebi warmoadgens (gansakuTrebiT maRali iyo sakon-

trolo virTagvebSi, rodesac cxovelebs ar hqondaT mtkivneuli gaRi-

zianebisgan Tavis aridebis saSualeba) (sur.5.a. sur. 6.a.). gaavtomatebuli 

TavdacviTi reaqciebis periodSi _ meore etapze, cxovelebi SedarebiT 

naklebi raodenobiT eleqtro gamRizianebels Rebulobda (deniT dasja 

5-jer dartymiT), rac gamovlinda qceviT aqtebs Soris urTierTTana-

fardobiTi cvlilebebiT. am etapze dominirebul qcevas sacdel jguf-
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Si horizontaluri dgomebis da `grumingis~ xangrZlivobis maCveneble-

bi warmoadgens. xolo sacdel virTagvebTan Sedarebisas, sakontrolo 

jgufSi dominirebuli qcevis maniSnebelia _ sagrZnoblad momatebuli 

vertikaluri da horizontaluri dgomebis aqtivobis mniSvnelovani ga-

Zliereba (sur. 5. a. sur. 6. a.).

 

:: 55 ( ))    

 

:: 55 (   ))   

sacdeli virtagvebis qceva aqtiuri ganridebis reaqciis gamomuSaveba-ganmtkicebisa da 
erTi cdis ganmavlobaSi ori aqtiuri ganridebis reaqciis erTdrouli 14 dRiani 
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:: 66 (   ))  

:: 6 (   )) 

sakontrolo virTagvebis qceva aqtiuri ganridebis reaqciis gamomuSaveba-ganmtkicebisa 
da erTi cdis ganmavloba i ori aqtiuri ganridebis reaqciis erTdrouli testirebis 
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III.1.3. sacdeli da sakontrolo cxovelebis qceva ori aqtiuri 

ganridebis reaqciis erTdrouli 14 dRiani testirebis periodSi 

metronomze da tonze aqtiuri ganridebis reaqciis gamomuSaveba _ 

ganmtkicebis Semdeg orive gamRizianebels viyenebdiT erT cdaSi. gam-

Rizianeblebs vrTavdiT morigeobiT, gelermanis sqemis mixedviT (91)97.

erTi cdis ganmavlobaSi ori aqtiuri ganridebis reaqciis testirebi-

sas, ganmtkicebuli TavdacviTi reaqciebis periodTan SedarebiT, orive 

jgufis virTagvebi mTeli eqsperimentis periodSi (14 dRe) isjebod-

nen eleqtro gamRizianeblis meti raodenobis miRebiT (deniT dasja 

26-jer dartymiT, radgan cxovelebma 14 dRis ganmavlobaSi, aqtiuri 

ganridebis reaqciis formireba ver moaxerxes), rac gamovlinda qceviT 

aqtebs Soris urTierTTanafardobiTi cvlilebebiT. kerZod, sacdel 

virTagvebSi sarwmunod gaizarda vertikaluri dgomebis (4±0,9; Р=0,0001) 

xangrZlivobis procentuli maCvenebeli da signalTaSoris gadasvlebi-

sa (3,8±1,4; Р=0,003) da fekalauri bolusebis (5,2±1,1; Р=0,0001) raode-

nobis ricxvi (sur.5.a.b., cxrili.1), xolo „grumingisa“ (0,01±0,1; Р<0,02) da 

horizontaluri (0,3±0,2; Р<0,02) dgomebis xangrZlivoba mniSvnelovnad 

Semcirda, sadac sarwmuno gansxvaveba ar aRiniSneboda. (cxrili.1. sur.5.a). 

pirvel pirobiT gamRizianebelTan (metronomi-2hc) Sedarebisas, erTi 

cdis ganmavlobaSi ori aqtiuri ganridebis reaqciis gamomuSaveba _ gan-

mtkicebis dros cxovelTa qceviT maCveneblebSi gamovlinda sarwmuno 

cvlilebebi horizontaluri dgomebis (0,3±0,2; Р=0,001) xangrZlivobi-

sa da Tavis awevaTa (13,6±4; Р=0,002) ricxobrivi raodenobis maCvene-

blebis mxriv (cxrili.1), xolo vertikaluri dgomebisa da `grumingis~ 

xangrZlivobis maCveneblebis mxriv cvlilebebi umniSvnelo iyo (sur.5. 

a). sakontrolo jgufis virTagvebSi, ori TavdacviTi reaqciebis (met-

ronomi da toni) gamomuSaveba _ ganmtkicebis periodTan Sedarebisas 

eqsperimentis am etapze, sarwmunod Semcirebuli iyo horizontalu-

ri dgomebis (1,1±1,5; Р=0,003) xangrZlivoba da Tavis awevaTa (14,5±3,3; 
Р=0,001) ricxobrivi raodenoba, momatebuli iyo fekaluri boluse-

bis (6,4±1,8; Р=0,005) maCvenebeli. agreTve, aRiniSneboda vertikaluri 

dgomebis (14,8±3,3; P=0,01) aqtivobis mniSvnelovani gaZliereba (sur.6.a). 

sakontrolo virTagvebSi, sacdel virTagvebTan Sedarebisas _ erTi 

cdis ganmavlobaSi ori aqtiuri ganridebis reaqciis gamomuSaveba _ gan-

mtkicebis periodSi, sarwmunod iyo gazrdili vertikaluri dgomebis 

(14,8±3,3; P<0,001) xangrZlivoba, fekaluri bolusebisa (6,4±1,8; P<0,01) 

da Tavis awevaTa raodenobis (14,5±3,3; P<0,01) maCvenebelSi sarwmuno 

monacemebi ar aRiniSneboda (cxrili.1.da2.). kontrolis jgufSi, or bge-

riT gamRizianebelze TavdacviTi reaqciebis gamomuSaveba _ ganmtkice-

bis periodTan Sedarebisas ki, erTi cdis ganmavlobaSi ori aqtiuri 

ganridebis reaqciis gamomuSaveba _ ganmtkicebis periodSi, moimata 

97  Gellerman S.W. Change orders of alternating stimuli in visual discrimination experiments. J.Cenet. 
Psychol, 1933. V.42, P.207-208.
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vertikaluri (14,8±3,3; P=0,1) dgomebis maCvenebelma, sarwmunod Semcir-

da horizontaluri (1,1±1,5; P=0,003) dgomebi, Tavis awevaTa (14,5±3,3; 
P=0,001) da fekaluri bolusebis (6,4±1,8; P=0,005) raodenoba, xolo 

„grumingis“ maCvenebeli ucvleli iyo. amrigad, erTi cdis ganmavlobaSi 

(orive jgufSi) ori aqtiuri ganridebis reaqciis testirebis pirobebSi 

14 dRis manZilze qceviT maCveneblebSi kvlav dominirebs vertikalu-

ri dgomebi da igi sarwmunod (0,0001) aris gazrdili TavdacviTi rea-

qciebis (II etapi) gamomuSaveba _ ganmtkicebis periodTan SedarebiT (sur. 

5 a.b; sur.6 a.b).

III.2. cxovelTa emociuri mdgomareobis maxasiaTeblebi gansxvavebuli 

sirTulis aqtiuri ganridebis reaqciis gamomuSavebisa 

da ganmtkicebis periodSi

III.2.1. sacdeli da sakontrolo virTagvebis qceva

„Ria velis“ testSi

„Ria velis“ testSi aqtiuri ganridebis reaqciis testirebamde sac-

deli da sakontrolo cxovelebis mier gamovlenili qceviTi formebi 

testis mixedviT warmodgenili iyo aqtiuri (moZravi) da pasiuri (uZravi) 

maCveneblebliT (sur.7; sur.8). sacdeli cxovelebis da intaqturi virTagve-

bis aqtiuri maCveneblebi ganisazRvreboda Semdegi qceviTi meqanizmebiT: 

moZraobis aqtiurobis latenturi periodi 1 wm-s ar aRemateboda, kvle-

viTi qcevis iseTi gamovlinebebi, rogoricaa gadakveTili kvadratebi, 

vertikaluri dgomebi, Tavis aweva, defekacia da gamokvleuli soroebis 

raodenobrivi maCveneblebi, Sesabamisad 37,5(±15,6); 17,2(±4,9); 20,6(±9,7); 
2(±2); 4,4(±1,7) Seadgenda (sur.9.a), xolo „grumingis“ sumaruli mniSvne-

loba 16 wm-is(±5,4) farglebSi meryeobda (sur. 9.b); pasiuri maCvenebeli 

„Ria velSi“ iyo cxovelis uZraobis faza (meqanizmi) (sur.7). pirvel bge-

riT gamRizianebelze _ metronomze aqtiuri ganridebis reaqciis gamo-

muSaveba _ ganmtkicebis Semdeg `Ria velSi~ sacdeli virTagvebis qcevis 

Seswavlisas statistikurad sarmwunod gazrdili iyo centrSi Sesvlisa 

(2±0,5; Р=0,008) da `grumingis~ xangrZlivobis (28,3±8,9wm; Р=0,001) maCven-

ebeli, xolo Semcirebuli vertikaluri dgomebisa (10,5± 4,8; Р=0,003) da 

gamokvleuli soroebis (2,5±0,7; Р=0,004) raodenoba. aRiniSneboda moZ-

raobis aqtiurobis latenturi periodis zrdis da gadakveTili kvad-

ratebis, Tavis awevaTa da fekaluri bolusebis Semcirebis tendencia 

(sur.9.a. b; cxrili.3). 
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cxrili. 3. qceviTi maCveneblebis statistikuri Sefaseba „Ria velis“ tes-

tis fsiqogenuri stresis ganviTarebis sxvadasxva etapze sacdel virTagvebSi 

qceviTi formebi

intaqturi 

(1)
I etapi (2) II etapi (3) III etapi (4)

P 1-2 P 2-3 P 3-4
saS SD saS SD saS SD saS SD

centrSi Sesvla
1 1 2 0,5 2,8 0,7 3,5 1,1 0,008

0,05 0,08

gadakveTili

kvadratebi
37,5 15,6 27,8 19,7 15,5 8,9 5,7 3,6 0,1 0,05 0,003

vertikaluri

dgomebi
17,2 4,9 10,5 4,8 8,7 5,5 3,4 1,9 0,003 0,2 0,007

soros refleqsi 4,4 1,7 2,5 0,7 1,4 0,7 0,7 0,6 0,004 0,002 0,02

Tavis aweva
20,6 9,7 15,5 2,6 12,1 4,6 6,3 2 0,07 0,03 0,001

fekaluri 

bolusebi
2 2 0,7 1,2 0,5 0,6 0,3 0,7 0,06 0,3 0.2

latenturi 

periodi
0,8 0,3 3 1,2 5 0,5 6,7 1,3 0,05 0,0001 0,001

grumingi 16,3 5,4 28,3 8,9 43,5 15,1 88,3 28,7 0,001 0,009 0,0003

 

metronomze aqtiuri ganridebis reaqciis gamomuSaveba _ ganmt-

kicebis periodTan SedarebiT, tonze aqtiuri ganridebis reaqciis ga-

momuSavebasa da ori TavdacviTi reaqciis ganmtkicebis periodSi „Ria 

velSi“ sarwmunod iyo gazrdili moZraobis aqtiurobis latenturi peri-

odi (5±0,5wm; Р=0,0001) da ̀ grumingis~ (43,5±15,1wm; Р=0,009) xangrZlivoba 

(sur.9.b; cxrili.3), Semcirebuli iyo gamokvleuli soroebis (1,4±0,7; Р=0,002) 

ricxobrivi raodenoba (sur.9.a). gadakveTili kvadratebis, vertikaluri 

dgomebis, Tavis awevisa da fekaluri bolusebis raodenobriv maCveneb-

lebSi aRiniSneboda Semcirebis tendencia, romlebic sarwmuno cvlile-

bebiT ar iyo gamovlenili (sur.9.a., cxrili.3). ganmtkicebuli TavdacviTi 

reaqciebis periodTan SedarebiT, ori aqtiuri ganridebis reaqciis erTi 

cdis ganmavlobaSi testirebis 14 dRis Semdeg `Ria velSi~ sarwmunod 

gaizarda moZraobis aqtiurobis latenturi periodi (6,7±1,3wm; Р=0,001) 

da `grumingis~ xangrZlivobis maCvenebeli (88,3±28,7wm; Р=0,0003) (sur.9.b.), 

Semcirda gadakveTili kvadratebis raodenobis ricxvi (5,7±3,6; Р=0,003), 

centrSi Sesvlisa da fekaluri bolusebis raodenobriv maCveneb lebSi 

sarwmuno cvlilebebi ar aRiniSneboda (sur. 9; cxrili. 3).

sakontrolo jgufSi virTagvebis testirebisas `Ria velSi~ naCven-

ebi iqna, rom sacdel cxovelebTan SedarebiT aqtiuri ganridebis rea-
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qciis gamomuSavebamde sarwmunod maRali iyo gadakveTili kvadratebis 

(49,2±2,9; Р=0,008) da gamokvleuli soroebis (8,2±4,3; Р=0,001) raodeno-

bis ricxvi (cxrili.4), xolo sarwmunod Semcirebuli `grumingis~ (3,7±3,3; 
Р=0,0006) xangrZlivobis maCvenebeli. moZraobis aqtiurobis latenturi 

periodis, centrSi Sesvlis, fekaluri bolusebisa da Tavis awevaTa ra-

odenobis mixedviT sacdeli da sakontrolo virTagvebs Soris sarwmuno 

cvlilebebi ar aRiniSneboda (cxrili.4. suraTi: 10. a.b). metronomze aqtiu-

ri ganridebis reaqciis gamomuSaveba _ ganmtkicebis Semdeg `Ria velSi~ 

testirebisas, kontrolis jgufSi sarwmunod iyo Semcirebuli gada-

kveTili kvadratebis (30,2±6,5; Р=0,001), vertikaluri dgomebis (12,7±8,3; 
Р=0,002) da gamokvleuli soroebis (4,7±2,5; Р=0,001) raodenobis ricx-

vi (surraTi.10.a. cxrili.4). sarwmunod gazrdili iyo moZraobis aqtiuro-

bis latenturi periodi (3±0,8wm; Р=0,001) da `grumingis~ xangrZlivobis 

maCvenebeli (11,2±0,9wm; Р=0,002) (sur.10.b; cxrili.4). sacdel cxovelebTan 

Sedarebisas, gamokvleuli soroebis (4,7±2,5; Р=0,001), gadakveTili kvad-

ratebisa (30,2±6,5; Р=0,002) da vertikaluri dgomebis (12,7±8,3; Р=0,001) 

maCveneblebi sarwmunod maRali iyo sakontrolo jgufSi, xolo Tavis 

awevisa (16,5±1,7; Р=0,02) da fekaluri bolusebis (1,7±1,2; Р=0,01) raode-

noba sacdel cxovelebTan Sedarebisas umniSvnelod dabali iyo (sur. 9. 

da 10). 

metronomze aqtiuri ganridebis reaqciis gamomuSaveba-ganmtkicebis 

periodTan SedarebiT, tonze _ ori TavdacviTi reaqciis gamomuSave-

ba _ ganmtkicebisas, sakontrolo jgufis `Ria velis~ testSi sarwmu-

nod iyo gaxangrZlivebuli moZraobis aqtiurobis latenturi periodi 

(5,2±0,5wm; Р=0,001) da centrSi Sesvlisa (3,5±0,5; Р=0,001) da `grumingis~ 

xangrZlivobis (19,2±4,2; Р=0,005) maCvenebeli momatebuli iyo (cxrili. 4. 

sur. 10. a. b), xolo gadakveTili kvadratebis maCvanebeli (21,2±3,1; Р=0,006) 

sarwmunod iyo Semcirebuli. vertikaluri dgomebis, gamokvleuli so-

roebis, Tavis awevisa da fekaluri bolusebis maCveneblebSi aRiniS-

neboda Semcirebis tendencia (cxrili. 4. sur. 10. a. b). sakontrolo jgufis 

cxovelebis monacemebi _ gadakveTili kvadratebis (21,2±3,1; Р=0,001), 

vertikaluri dgomebisa (10,5±4,2; Р=0,002) da gamokvleuli soroebis 

(3±0,8; Р=0,001) raodenoba sarwmunod maRali iyo sacdel cxovelebTan 

Sedarebisas (cxrili. 3. cxrili. 4).
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cxrili. 4. qceviTi maCveneblebis statistikuri Sefaseba „Ria velis“ 

testis fsiqogenuri stresis ganviTarebis sxvadasxva etapze sakontrolo 

virTagvebSi 

qceviTi formebi

intaqtur (1) I etapi (2) II etapi (3) III etapi (4)

P 1-2 P 2-3 P 3-4

saS SD saS SD saS SD saS SD

centrSi Sesvla 1 0,8 2 0 3,5 0,5 7,2 1,7  0,2 0,001 0,002

gadakveTili 

kvadratebi
49,2 2,9 30,2 6,5 21,2 3,1 14,2 7,8 0,001 0,006 0,2

vertikal.
dgomebi

18,2 8 12,7 8,3 10,5 4,2 6,7 4 0,002 0,3 0,1

soros refleqsi 8,2 4,3 4,7 2,5 3 0,8 1 0,8 0,001 0,1 0,006

 Tavis aweva 20,2 3,4 16,5 1,7 12,5 5,2 10 4 0,04 0,09 0,2

fekaluri
bolusebi

2,2 0,2 1,7 1,2 0,5 0,5 0 0  0,2 0,06 0.06

latenturi 
periodi

0,5 0,5 3 0,8 5,2 0,5 8 0,8 0,001 0,001 0,006

 grumingi 3,7 3,3 11,2 0,9 19,2 4,2 32 4,5 0,002 0,005 0,003

 

ori aqtiuri ganridebis reaqciis erTi cdis ganmavlobaSi testire-

bis 14 dRis Semdeg, ganmtkicebuli TavdacviTi reaqciebis periodTan 

Sedarebam aCvena, rom sacdel cxovelebSi sarwmunod gaizarda latentu-

ri periodis (6,7±1,3; Р=0,001) da `grumingis~ (88,3±28,7; P=0,0003) xangr-

Zlivobis maCvenebeli, xolo sarwmunod Semcirda vertikaluri dgome-

bis (3,4±1,9; Р=0,007) xangrZlivoba, gadakveTili kvadratebisa (5,7±3,6; 
Р=0,003) da Tavis awevaTa (6,3±2 Р=0,001) raodenoba. centrSi Sesvlisa da 

gamokvleuli soros maCveneblebSi aRiniSneba cvlilebebi Semcirebisa 

da momatebis mxriv. sakontrolo jgufis virTagvebSi _ ori TavdacviTi 

reaqciebis periodTan Sedarebisas, sarwmunod iyo gazrdili centrSi 

Sesvlis ricxobrivi (7,2±1,7; Р=0,002) raodenoba, moZraobis aqtiurobis 

latenturi periodi (8±0,8wm; Р=0,006) da `grumingis~ (32±4,5wm; Р=0,003) 

xangrZlivobis maCvenebeli (sur.10.b; cxrili.4), xolo gamokvleuli soros 

refleqsis (1±0,8; Р=0,006) maCvenebeli sarwmunod Semcirebuli iyo, 

aRiniSneboda gadakveTili kvadratebis (14,2±7,8; Р<0,006) raodenobis 

da vertikaluri dgomebis (6,7±4; Р<0,1) xangrZlivobis maCveneblis Sem-
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cirebis tendencia. sakontrolo jgufSi, sacdel cxovelebTan Sedare-

bisas, sarwmunod maRali iyo moZraobis aqtiurobis latenturi (8±0,8; 
Р=0,009) periodi, vertikaluri dgomebis (6,7±4; Р=0,002) xangrZlivoba 

da Tavis awevaTa (10±4; Р=0,002) raodenoba. gadakveTili kvadratebis 

(14,2±7,8; Р<0,02) raodenobis maCvenebelsa da „grumingis“ xangrZlivobis 

(32±4,5;Р<0,01) maCvenebelSi aRiniSneboda cvlilebebi momatebis da Sem-

cirebis mxriv (sur.9. sur.10).

amrigad, „Ria velis“ testSi eqsperimentis samive etapze orive 

jgufis virTagvebSi, intaqtur cxovelebSi da etapebs Soris qceviT 

maCveneblebSi urTierTSedarebisas, aqtiuri TavdacviTi reaqciebis ga-

momuSaveba _ ganmtkicebisa da ori aqtiuri ganridebis reaqciis erTd-

rouli 14 dRiani testirebis fonze sarwmunod gazrdili iyo „gru-

mingis“ (0,0003) xangrZlivoba da moZraobiTi aqtiurobis latenturi 

(0,0001) periodi, xolo danarCeni kvleviTi aqtiurobis maCveneblebSi 

aRiniSneboda Semcirebis tendencia (sur.7, 8. cxrili. 3, 4). gadakveTili kvad-

ratebis, vertikaluri dgomebisa da gamokvleuli soroebis raodeno-

bis maCveneblebi pirdapir korelaciaSia uZraobis fazis momatebasTan 

(sur.7.8), rac emociuri daZabulobis zrdis maniSnebelia.
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 su r. 8.  `Ria velis~ testSi qceviTi maCveneblebis cvlilebebi sakontrolo 

virTagvebSi 

1. intaqturi

2. pirveli aqtiuri ganridebis reaqcia (metronomi)

3. meore aqtiuri ganridebis reaqcia (toni)

4.  ori aqtiuri ganridebis reaqciis erTdrouli testireba ori kviris Sem-

deg (1+14)

 8.  
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III.2.2. sacdeli da sakontrolo virTagvebis qceva 

`prokonfliqtur~ testSi

cxovelebSi SiSisa da SfoTvis reaqciebis Sefasebisas `prokonfliq-

turi~ testis mixedviT naCvenebi iqna, rom aqtiuri ganridebis reaqciis 

testirebamde sacdeli virTagvebis jgufSi deniT dasjili wylis smis 

aqtebis raodenoba 8,4(±4,5) iyo. aRniSnuli qceviTi reaqciis maCvenebe-

li sacdel virTagvebSi sarwmunod iyo Semcirebuli, rogorc metro-

nomze aqtiuri ganridebis reaqciis gamomuSaveba _ ganmtkicebisa (3±0,7; 
Р=0,001) da ori aqtiuri TavdacviTi reaqciebis gamomuSaveba _ ganmt-

kicebis (1,5±0,7; Р=0,002) Semdeg, ise ori aqtiuri ganridebis reaqciis 

erT cdaSi testirebis 14 dRis (0,6±0,5; Р=0,004) Semdegac (sur. 11 a. cxrili 

5).

cxrili. 5. qceviTi maCveneblebis statistikuri Sefaseba „Ria velis“ tes-

tis fsiqogenuri stresis ganviTarebis sxvadasxva etapze sacdel da sakon-

trolo virTagvebSi 

deniT dasjili 

wylis smis aqtebis 

raodenoba

intaqturi (1) I etapi (2) II etapi (3) III etapi (4)

P 1-2 P 2-3 P 3-4

saS SD saS SD saS SD saS SD

sacdeli 

virTagvebi
8,4 4,5 3 0,7 1,5 0,7 0,6 0,5 0,001 0,002 0,004

sakontrolo 

virTagvebi
4,7 3,3 2,7 0,5 1,7 0,5 0,5 0,5 0,09 0,002 0,008

sakontrolo jgufSi deniT dasjili virTagvebis wylis smis aqtebis 

raodenoba intaqtur virTagvebTan Sedarebisas, sarwmunod iyo Semcire-

buli ori aqtiuri TavdacviTi reaqciebis gamomuSaveba _ ganmtkicebis 

(1,7±0,5; Р=0,002) Semdeg da kidev ufro Semcirebuli ori aqtiuri gan-

ridebis reaqciis erT cdaSi testirebis 14 dRis (0,5±0,5; Р=0,008) gan-

mavlobaSi (cxrili. 5). metronomze _ aqtiuri ganridebis reaqciis gamo-

muSaveba _ ganmtkicebisas sarmwuno gansxvaveba intaqtur cxovelebTan 

SedarebiT (2,7±0,5; Р=0,09) ar aRiniSneboda (sur.11.b.). 

sacdeli da sakontrolo virTagvebis `prokonfliqtur~ testSi aR-

niSnul qceviT maCvenebelSi sxvadasxva etapebze urTierTSedarebisas 

sarwmuno gansxvavebebi ar aRiniSneba (cxrili 5).

amrigad, `prokonfliqtur~ testSi fsiqogenuri stresis ganviTare-

bis samive etapze orive jgufis virTagvebSi, intaqtur cxovelebTan 

Sedarebisas, deniT dasjili wylis smis aqtebis raodenoba sarwmunod 

Semcirebulia, rac SiSisa da SfoTvis gaZlierebis maniSnebelia.
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III. 3. bioqimiuri parametrebis Sefaseba gansxvavebuli sirTulis aqtiuri 

ganridebis reaqciebiT gamowveul fsiqogenuri stresis ganviTarebis 

sxvadasxva etapze sacdel da sakontrolo virTagvebSi

III.3.1. bioqimiuri parametrebis koncentraciis gansazRvra sisxlis pla-

zmaSi aqtiuri TavdacviTi reaqciebis gamomuSaveba _ ganmtkicebisa da 

ori aqtiuri ganridebis reaqciis erTdrouli 14 dRiani testirebis 

periodSi sacdel da sakontrolo virTagvebSi

sakvlevi Temis pirvel safexurze fsiqogenuri stresis ganviTare-

bis sxvadasxva etapze, gansxvavebuli sirTulis eqsperimentis pirobeb-

Si SeviswavleT virTagvebis qceviTi maCveneblebi or sxvadasxva bgeriT 

gamRizianebelze (metronomi _ 2 hc, toni _ 500 hc) aqtiuri ganridebis 

reaqciis gamomuSaveba _ ganmtkicebasa da ori aqtiuri ganridebis rea-

qciis erTdrouli 14 dRiani testirebis periodSi. kvlevis meore safex-

urze, stresis ganviTarebis samive etapze (stresirebis Semdeg) intaq-

tur da stresirebul virTagvebs CautardaT dekapitacia (anesTeziis 

qveS), sisxlis nimuSebi Segrovili iyo bioqimiuri parametrebis koncen-

traciis gansasazRvrad. 

eqsperimentis msvlelobisas stresis ganviTarebis samive etapze _ 

intaqturi da stresirebuli virTagvebis (sacdeli, sakontrolo) sisx-

lis plazmaSi ganisazRvra bioqimiuri parametrebis (kortizoli, glu-

koza, qolesterini) Semcveloba.

intaqturi virTagvebis sisxlis plazmaSi kortizolis, glukozi-

sa da qolesterinis raodenobrivi maCveneblebi Sesabamisad 28 mmol/l 

(±1,9), 2,8 mmol/l (±0,8), 1,4 mmol/l-s (±0,1) Seadgenda (cxrili.6. sur.12). 

cxrili. 6. bioqimiuri maCveneblebis statistikuri Sefaseba fsiqogenuri 

stresis ganviTarebis sxvadasxva etapze sacdel virTagvebSi 

kortizoli  glukoza qolesterini

etapebi saS SD P saS SD P saS SD P

intaqturi 28 1,9 2,8 0,8 1,4 0,1

I etapi 38,4 9,0 0,004 4 0,7 0,004 1,7 0,5 0,009

II etapi 33,5 3,5 0,001 3,7 0,4 0,001 1,6 0,5 0,09

III etapi 43,5 9,2 0,0001 3,8 0,4 0,003 1,7 0,2 0,002

pirvel bgeriT gamRizianebelze _ metronomze aqtiuri gan-

ridebis reaqciis gamomuSavebisa da ganmtkicebis Semdeg orive jgu-
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fis virTagvebSi, intaqtur cxovelebTan Sedarebisas, sisxlis plazmaSi 

statistikurad sarwmunod gazrdili iyo kortizolis (38,4±9,0; Р=0,004 

(sacd.); 38,8± 6,8; Р=0,004(sakont.), glukozisa (4 ± 0,7; Р=0,004 (sacd.); 
3,9±0,4; Р=0,002 (sakont.)) da qolesterinis (1,7±0,5; Р=0,009 (sacd.) kon-

centraciis maCveneblebi (cxrili 6 da 7). sakontrolo jgufSi qolester-

inis koncentraciis (1,6±0,2;Р=0,01) maCveneblis sarwmunod momateba ar 

aRiniSneboda (cxrili.7). 

meore bgeriT gamRizianebelze _ tonze, ori TavdacviTi reaqciis 

gamomuSaveba _ ganmtkicebis periodis Semdeg, intaqtur cxovelebTan 

Sedarebisas, sisxlis plazmaSi bioqimiuri maCveneblebis raodenobriv 

cvlilebebs hqonda adgili: kerZod, statistikurad sarwmunod gaiz-

arda kortizolisa (33,5±3,5; Р=0,001(sacd.); 33,1±3; Р=0,007(sakont.)) 

da glukozis (3,7±0,4; Р=0,001(sacd.); 3,7+0,4; Р=0,008(sakont.)) koncen-

traciis maCveneblebi. xolo pirvel pirobiT signalTan (metronomi-2hc) 

Sedarebisas, ori TavdacviTi reaqciis ganmtkicebis periodis Semdeg 

qolesterinisa (1,6±0,5; Р=0,09 (sacd.), 1,4±0,2; Р=0,3 (sakont.) da glu-

kozis (3,7±0,4; Р=0,02) (sacd.), (3,7±0,4; Р=0,01) (sakont.) koncentraciis 

maCveneblis zrdis sarwmuno gansxvaveba ar aRiniSneboda (cxrili. 6 da 7. 

sur.12 da 13).

cxrili. 7. bioqimiuri maCveneblebis statistikuri Sefaseba fsiqogenuri 

stresis ganviTarebis sxvadasxva etapze sakontrolo virTagvebSi 

kortizoli  glukoza qolesterini

etapebi saS SD P saS SD P saS SD P

intaqturi 28 1,9 2,8 0,8 1,4 0,1

I etapi 38,8 6,8 0,004  3,9 0,4 0,002 1,6 0,2 0,01

II etapi 33,3 3 0,007 3,7 0,4 0,008 1,4 0,2 0,3

III etapi 31,5 2,7 0,005 3,8 0,5 0,005 1,8 0,3 0,002

tonze aqtiuri ganridebis reaqciis gamomuSaveba _ ganmtkicebisas, 

metronomTan SedarebiT _ sakontrolo virTagvebSi gamoikveTa bioqimi-

ur maCveneblebs Soris urTierTTanafardobiTi cvlilebebi, kortizo-

lis koncentraciis maCvenebeli (33,1±3; Р=0,007) sarwmunod Semcirebuli 

iyo, xolo sacdel virTagvebSi _ sakontrolo cxovelebTan SedarebiT 

kortizolisa (33,5±3,5; Р=0,08) da glukozis (3,7±0,4; Р=0,08) koncen-

traciis maCveneblebSi cvlilebebi ar aRiniSneboda (sur. 12 da 13; cxrili.6 

da 7). qolesterinis koncentraciis maCvenebeli sakontrolo virTagvebSi 

sacdel virTagvebTan SedarebiT odnav Semcirebuli iyo, e.i. sacdeli 

da sakontrolo virTagvebis bioqimiur parametrebSi, eqsperimentis am 
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etapze urTierTTanafardobiTi cvlilebebi ar aRiniSneboda (cxrili. 6 

da 7; sur.12 da 13).

maSasadame, metronomze da tonze aqtiuri ganridebis reaqciis ga-

momuSaveba _ ganmtkicebis periodSi (orive jgufis _ saeqsperimento 

virTagvebis), sisxlis plazmis bioqimiuri parametrebSi urTierTTana-

fardobiTi cvlilebebma mogvca kortizolisa da glukozis maCveneblis 

statistikurad sarwmuno (Р=0,001) zrda, xolo qolesterinis parame-

tris koncentraciis cvlilebas am etapze sarwmuno gansxvaveba ar hqon-

da. 

erTi cdis ganmavlobaSi, ori aqtiuri ganridebis reaqciis testire-

bis Semdeg, intaqtur cxovelebTan Sedarebisas, orive jgufis virTagveb-

Si kortizolis (43,5±9,2; Р=0,0001 (sacd.); 31,5+2,7; Р=0,005 (sakont.), 

glukozisa (3,8+0,4; Р=0,003(sacd.); 3,8+0,5; Р=0,005(sakont.) da qoles-

terinis (1,7+0,2; Р=0,002(sacd.); 1,8+0,3; Р=0,002(sakont.)) koncentraciis 

parametrebi statistikurad sarwmunod iyo momatebuli (cxrili.6 da 7). 

ganmtkicebuli TavdacviTi reaqciebis peroidTan Sedarebisas ki, sac-

del virTagvebSi sarwmunod maRali iyo kortizolis (43,5±9,2; Р=0,004) 

koncentraciis maCvenebeli, glukozisa (3,8±0,4; Р<0,1) da qolesterin-

is (1,7±0,2; Р<0,1) maCveneblebSi sarwmuno gansxvavebebi ar aRiniSneboda 

(sur.12. cxrili.6). eqsperimentis am etapze sakontrolo virTagvebSi aR-

niSnuli parametrebi intaqtur cxovelebTan Sedarebisas sarwmunod iyo 

momatebuli (cxrili.7). amrigad, erTi cdis ganmavlobaSi, ori aqtiuri 

ganridebis reaqciis testirebisas, orive jgufis virTagvebSi SeimCneva 

bioqimiuri parametrebis urTierTTanafardobiTi cvlilebebi: pirvel 

bgeriT gamRizianebelze aqtiuri ganridebis reaqciis gamomuSaveba _ 

ganmtkicebisas da ori TavdacviTi reaqciebis gamomuSaveba _ ganmtkice-

bis periodTan Sedarebisas, statistikurad sarwmunod iyo momatebuli 

kortizolis, glukozis da qolesterinis koncentraciis maCvenebeli. 
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Tavi IV. kvlevis Sedegebis ganxilva

mravalricxovani klinikuri da eqsperimentuli kvlevebiT dadge-

nilia, rom nervuli sistemis kontrols daqvemdebarebuli adaptu-

ri xasiaTis reaqcia emsaxureba or mizans: 1) uzrunvelyos sistemis 

„organizmi _ garemos~ stabiluroba da 2) SeinarCunos TviT nervuli 

sistemis funqcionirebis normaluri reJimi, im meqanizmebis kompleqsis 

wyalobiT, romlebic uzrunvelyofen organizmis mdgradobas _ homeo-

stazs. homeostazis Seswavla warmoadgens Tanamedrove biologiisa da 

medicinis erT-erT umTavres problemas. homeostazis cneba aRniSnavs 

ara mxolod organizmis sxvadasxva fiziologiuri konstantis cnobil 

mudmivobas, aramed moicavs fiziologiuri reaqciebis adaptaciisa da 

koordinaciis procesebs, romlebic uzrunvelyofen organizmis erTia-

nobas, rogorc normalur pirobebSi, aseve maTi arsebobis pirobebis 

Secvlisas. organizmis struqturebis da funqciebis erTianobis Sen-

arCunebaSi mTavari roli ekuTvnis nervul da endokrinul sistemebs. 

nervuli sistemis moqmedeba iwvevs endokrinuli jirkvlebisa da vege-

tatiuri funqciebis gaaqtiurebas, rac ZiriTadad uzrunvelyofs gare-

mos pirobebis zemoqmedebisadmi organizmis adaptacias. qcevasTan da-

kavSirebuli nebismieri efeqtoruli reaqciis dros meoradad erTveba 

humoraluri (endokrinuli) da nervuli meqanizmebi, romlebic ukukav-

SiriT moqmedeben nervul sistemaze, mis optimalur muSaobaze. tvinis 

amgvar muSaobas umaRlesi nervuli moqmedebis TviTregulacias uwode-

ben. 

mravalwliani empiriuli kvlevis mizani iyo Tavis tvinis TviTreg-

ulaciuri moqmedebis qceviTi komponentebis identifikacia, qceviTi 

aqtebis gamovlinebis kanonzomierebis dadgena „informaciuli triadis~ 

araxelsayreli SerwymiT gamowveul fsiqogenuri stresis pirobebSi da 

maTi gavlenis Seswavla metabolizmis adaptaciur maCveneblebze (korti-

zoli, glukoza, qolesterini). fsiqogenuri stresi aRmocendeba fsiqi-

kuri faqtorebis zemoqmedebis Sedegad, upirvelesad iZabeba is meqa-

nizmebi, romlebic fsiqikur funqciebs ganapirobeben da pirveladad 

moqmedeben Tavis tvinis umaRles funqciebze, mexsierebaze, motivaci-

aze, emociaze, gadawyvetilebis miRebis procesze da sxva. am SemTxvevaSi 

stresogenuri faqtoris Sesasvleli WiSkari tvinia, romelsac SeuZlia 

stresul mdgomareobaSi CaiTrios sxvadasxva sistemebi: endokrinuli, 

imunuri, gul-sisxlZarRvTa, saWmlis momnelebeli, gamomyofi da sxva. 

fsiqogenuri stresis eqsperimentuli modelirebisTvis xSirad ga-

moiyeneba im konfliqtis modeli, romelic aRmocendeba cxovelis Ta-

vdacvis moTxovnilebasa da am moTxovnis daukmayofileblobis niadag-

ze. am konfliqtis realizacias Semdegnairad axorcieleben: cxovels 

aZleven mtkivneul gaRizianebas da arTmeven am tkivilisagan Tavis daR-

wevis saSualebas. fsiqogenuri stresis amgvari modelirebis pirobeb-

Si aRiniSna stresuli reaqciis intensiuroba da masTan dakavSirebuli 
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darRvevebis xarisxis momateba, rac aZlierebs emociuri aparatis aqti-

urobas. 

fsiqogenuri stresis modelirebisas cxovelebs Tavdapirvelad 

TiToeul gamRizianebelze cal-calke gamovumuSavebdiT aqtiuri gan-

ridebis reaqcias. am dros pirobiTi signalis CarTvisas mtkivneul 

gaRizianebisagan Tavdacvis mizniT, virTagva xteboda im ganyofilebaSi, 

romelSic gadaxtomis saSualebac hqonda (meore ganyofileba Caketili 

iyo). ukve gamomuSavebuli TavdacviTi reaqciebis „gaerTianebis~ dros 

cxovelis winaSe dgeboda axali amocana, igi mtkivneul gaRizianebas 

mxolod im SemTxvevaSi daaRwevda Tavs, Tu signalis CarTvisas ganaxor-

cielebda sivrciT orientaciul qcevas, e. i. gadaxteboda ara mxolod 

Zgideze, rogorc es adre xdeboda, aramed gadavidoda signalizirebul 

ganyofilebaSi. virTagva am amocanas Tavs ver arTmevda da amitom, mi-

uxedavad imisa, rom igi signalze axorcielebda ganridebis reaqcias, 

mainc isjeboda eleqtruli deniT. is garemoeba, rom cxoveli erTi 

cdis ganmavlobaSi ori sxvadasxva pirobiTi gamRizianeblis SemTxvevi-

Ti sqemiT wardginebisas ver axerxebs gamoimuSavos adeqvaturi qceva, 

SeiZleba Semdegnairad aixsnas: eqsperimentis Taviseburebebidan gamom-

dinare, aRniSnul viTarebaSi virTagva ver iRebs informacias, romlis 

mixedviT igi ganaxorcielebda sivrciT orientaciul qcevas anu cxove-

lis Tavis tvini funqcionirebs „informaciuli triadis~ faqtorebis _ 

informaciis, motivaciisa da drois faqtoris araxelsayreli Serwymis 

pirobebSi. kerZod, virTagvebi xangrZlivi drois manZilze aRmoCnd-

nen maRali motivaciis, droisa da pragmatuli informaciis deficitis 

pirobebSi, rac maTTvis rTul amocanas da Zlier stresogenur faqtors 

warmoadgenda _ cxovelis umaRlesi nervuli moqmedebis funqciebze 

(2)98. fsiqogenuri stresis masobriv warmoSobas ganapirobebs informaci-

is mozRvaveba, Tumca informaciis zrda TavisTavad ar iwvevs stress: 

adamianis Tavis tvins uamravi informaciis aRqma da gadamuSaveba Seu-

Zlia, informaciis mozRvaveba gansazRvrul pirobebSi SeiZleba gadai-

qces Zlier stresogenur faqtorad da SesaZloa gamoiwvios daavade-

ba, romelsac xananaSvilma 1975 wels `informaciuli nevrozi~, xolo 

Semdgom ufro farTo gagebiT `informaciuli daavadeba~ (12,35)99 uwo-

da. informaciuli stresi fsiqogenuri stresis formaa, is gamoiwveva 

im sami faqtoris zemoqmedebiT, romlebic informaciuli daavadebis 

aRmocenebas ganapirobebs. es faqtorebia: 1) informaciis raodenoba, 

2) informaciis gadamuSavebisa da gadawyvetilebis miRebisTvis saWiro 

dro, 3)gadawyvetilebis miRebis motivaciis done. es samive faqtori, 

romelTa erTobliobas `informaciuli triada~ uwodes TavisTavad bev-

98 Хананашвили М. М. _ Психогенный стресс: теория, эксперимент, практика. Вестник, 

Российской Академии Медицинских Наук.Москва. Медицина. 1998. с.13-16

99 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv.30-46. Хананашвили М. М. Реберг Г. _ Саморегуляция поведения в условях 
возрастаюших нагрузок на аналитико-синтетическую деятельность мозга у кошек. Журн. 

В.Н.Д.1981.т.31.№4.с.123- 129.
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rad ganapirobebs normalur qcevas. magram SesaZlebelia es faqtorebi 

araxelsayrel pirobebSi stresogenuri gaxdes. mag. Warbi informaciis 

mozRvavebis (an deficitis), drois qronikuli ukmarisobis da qcevis 

maRali motivaciis pirobebSi (12)100. 

eqsperimentis msvlelobisas gamoyofili iyo cxovelebis ori jgu-

fi: sacdeli (saeqsperimento) da sakontrolo virTagvebi. sacdeli cx-

ovelebi testirdebodnen Cvens mier gamoyenebuli aqtiuri ganridebis 

reaqciis modificirebuli meTodiT. sakontrolo cxovelebi cdis msv-

lelobisas moTavsebuli iyvnen saeqsperimento galiis gverdiT ele-

qtroficirebuli iatakis mqone (40V, cvladi deni) izolirebul meoTxe 

ganyofilebaSi, romlebic iRebdnen igive raodenobiT mtkivneul gaRiz-

ianebas, rasac iRebda sacdeli cxovelebi jamSi. magram, maT ar hqondaT 

mtkivneuli gaRizianebisgan Tavis aridebis saSualeba. aRniSnuli jgu-

fis cxovelebis mier registrirebuli qceviTi reaqciebisa da metabo-

lizmis maCveneblebis (kortizoli, glukoza, qolesterini) Sedarebisas 

aRmoCnda, rom sakontrolo virTagvebSi sacdel virTagvebTan Sedare-

biT darRvevebi statistikurad sarwmunod kargad iyo gamovlenili. 

metronomze _ aqtiuri ganridebis reaqciis testirebisas daswavlis 

kriteriumis misaRwevad saeqsperimento cxovelebs dasWirdaT 120-160 

SeuRleba, aqtiuri ganridebis reaqciis gamomuSavebisa da ganmtkice-

bis formireba mimdinareobda 6-8 dRe _ cxovelisTvis ucnob garemoSi 

ucxo gamRizianeblis zemoqmedebis pirobebSi. roca virTagva pirvelad 

dgeboda rTuli amocanis gadawyvetis winaSe, orive jgufSi ganisaz-

Rvreboda registrirebuli qceviTi maCveneblebisa da bioqimiuri para-

metrebis (kortizoli, glukoza, qolesterini) raodenobrivi cvlilebe-

bi. virTagvebi am etapze eleqtro gamRizianebels Tanabari raodenobiT 

Rebulobdnen (deniT dasja 16-jer). sacdel cxovelebSi qceviTi da 

bioqimiuri maCveneblebis Sedarebisas, gamovlinda, rom qceviT maCven-

eblebSi dominirebda vertikaluri dgomebi, misi xangrZlivoba mTeli 

eqsperimentis dros 4,7±2,3-s Seadgenda. „grumingis” xangrZlivobis 

maCvenebeli sagrZnoblad CamorCeboda vertikaluri da horizontalu-

ri dgomebis xangrZlivobis maCveneblebs (cxrili.1) sakontrolo jgufis 

virTgvebis qceviT maCveneblebSi kvlav dominirebda vertikaluri da 

horizontaluri dgomebi, xolo „grumingis“ xangrZlivobis maCvenebeli 

sagrZnoblad dabali iyo (cxrili2). bioqimiuri parametrebidan korti-

zolis, glukozisa da qolesterinis koncentracia sisxlis plazmaSi, 

intaqtur cxovelebTan Sedarebisas statistikurad sarwmunod maRali 

iyo (cxrili.6). sakontrolo jgufSi am etapze, kortizolisa da glukozis 

parametrebTan SedarebiT, qolesterinis maCvenebeli sarwmunod ar 

Secvlila (cxrili.7). cxovelisTvis ucxo garemoSi ucxo gamRizianeblis 

zemoqmedebis pirobebSi, tkivils, rogorc fsiqikuri faqtoris gamRiz-

ianebls, damcveli meqanizmebi moyavs mobilizaciaSi, romlebic erTma-

100 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv.30-46
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neTTan dakavSirebulia kompesatoruli _ SemgueblobiTi reaqciebiT, es 

ukanaskneli ki mimarTulia, ara mxolod gaRizianebis wyaros aRmosafx-

vrelad, aramed Sinagani garemos mudmivobis (homeostazis) SesanarCu-

nebladac (36, 97)101. eqsperimentuli dakvirvebebi mowmobs, rom fsiqikuri 

faqtoris gamRizianebelze, centralur nervul sistemaSi mravali ner-

vuli qseli ganicdis aqtivacias (38)102. fsiqogenuri faqtorebis mimarT 

gansakuTrebiT mgrZnobiarea limburi tvinis struqturebi, kerZod, 

hipokampi, nuSiseburi sxeuli, prefrontaluri qerqi, romlebic in-

formacias Rebuloben sxvadasxva sensoruli sistemebidan. fsiqogenuri 

faqtorebiT gamowveuli intralimburi procesebis mimdinareoba mniSv-

nelovnad damokidebulia ganxorcielebul qceviT reaqciebze. limbur 

struqturaSi Tavmoyrili informaciis gadamuSaveba iwvevs qceviT rea-

qciebs (57)103, rasac Tan axlavs organizmSi mimdinare bioqimiuri kom-

ponentebis metaboluri cvlilebebi. pirvel bgeriT gamRizianebelze 

_ metronomze gamovlenili qceviTi reaqciebi da bioqimiu ri maCveneb-

lebis cvlilebebi asaxavs cxovelis emociur mdgomareobas, TviTreg-

ulaciuri meqanizmebis muSaobas, rac ganapirobebs garemos Secvlili 

pirobebisadmi organizmis adaptacias. vertikaluri dgomebi virTagvis 

Zlieri emociuri daZabulobis gamomxatvelia, `grumingi~ ki saSualo 

siZlieris konfliqtur situaciaSi aRmocendeba, igi emociuri daZabu-

lobis dros ar gamovlindeba. adapturi hormoni kortizolis koncen-

traciis momateba da naxSirwylovani da lipiduri cvlis maCveneblebis 

metaboluri cvlilebebi ki organizms amzadebs brZolisTvis, romelic 

asocirdeba SiSTan, gaafTrebasTan da tkivilTan. cxovelebis amgvari 

qceva rTuli amocanis gadaWris dros emsaxureba emociuri daZabulo-

bis ganmuxtvas da ganixileba, rogorc TviTregulaciuri qceva (35, 50, 

98)104, xolo bioqimiuri komponentebis cvlilebebi warmoadgenen stresu-

li pasuxis ZiriTad mediatorebs, rogorc organizmis damcveli Zalebis 

saswrafo mobilizaciis mTavar faqtors _ darRveuli wonasworobis aR-

sadgenad.

emociuri daZabulobis dros gamovlenil qceviT reaqciebs, orga-

nizmi pasuxobs homeostazuri sistemebis mobilizaciiT, romelTagan 

umTavresia hipoTalamo _ hipofiz _ Tirkmelzeda jirkvlebis sistemis 

101 Вальдман А.В.- Нервная система и гомеостаз// в кн. Гомеостаз// Под ред. П.Д. Горизонтова, 2-е 
изд. _ Москва. Медицина. 1981. с.29-73. Вальдман А.В. Игнатов Ю.Д. _ Центральные механизмы 

боли _ Ленинград. Наука. 1976. с. 280.

102 Vermentten E., Bremner J.D. Circuits and system in stress: I.Preclinical studies. Depress Anxiety. 2002, 

v.15, p.126-147. 

103  Wiener H. Perturving the organism. The biology of stressful experience. Chicago: University of Chicago 

Press, 1992. P.34 _ 42

104 Хананашвили М. М. Реберг Г. _ Саморегуляция поведения в условях возрастаюших нагрузок на 

аналитико-синтетическую деятельность мозга у кошек. Журн. В.Н.Д. 1981. т. 31. №4. с. 123- 129. 

Хананашвили М. М. _ Психогенный стресс: теория, эксперимент, практика. Вестник, Российской 

Академии Медицинских Наук. Москва. Медицина. 1998. с.13-16. Хананашвили М.М. _ Саморегуляция 
высшей нервной деятельности у животных в состоянии предневроза. Исследования механизмов 
нервной деятельности. М.: Наука, 1984. С. 228-233.
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aqtiuroba _ regulacia, igi eqvemdebareba centralur nervul siste-

mas da dauyovnebliv vlindba vegetatiuri nervuli sistemis simpa-

tikuri ganyofilebis tonusis gazrdaSi. es cvlileba, Tavis mxriv, 

uSualo refleqsur gavlenas axdens hipoTalamusze (59, 63)105. normaSi, 

stresogenuri zemoqmedebis Semdeg hipokampisa da nuSiseburi sxeulis 

Semakavebeli gavlena hipoTalamusze _ blokirdeba, rac iwvevs hipo-

Talamusis paraventrikularul birTvSi specifikuri neiromediatoris 

kortikotropin _ rilizing _ hormonis (CRH) gamoTavisuflebas (58)106. 

aRniSnuli hormoni moqmedebs hipoTalamo _ hipofizur sistemaze da 

aregulirebs hipofizidan adrenokortikotropuli hormonis (ACTH), 

vazopresinisa da oqsitocinis sinTezsa da sekrecias (23)107. hipoTal-

amusi Tavisi uCveulo mowyobilobis wyalobiT nervuli sistemidan 

momaval swrafmomqmed signalebs gardasaxavs endokrinuli sistemis 

nela mimdinare specifikur reaqciebad, amitomac hipoTalamusis gan-

vixilavT, rogorc organizmis sicocxlis uzrunvelmyofi yvela ho-

meostazuri parametris dispeCers (6, 59)108. hipofizis meSveobiT hipoTa-

lamusi warma rTavs, astimulirebs da Trgunavs mTel rig humorul _ 

hormona lur reaqciebs, romlebic damaxasiaTebelia, rogorc normalu-

ri, aseve stresuli mdgomareobisTvisac (62)109. e.i. hipoTalamusis roli 

gamoixateba misi nervuli ujredebis sekretoruli aqtivobaSi, rac ga-

moimuSavebs kortikotropin _ rilizing faqtoris zrdas. am procesis 

gamSveb meqanizms warmoadgens simpato _ adrenerguli sistemis aqti-

vacia, xvdeba ra sisxlis mimoqcevis portuli sistemiT hipofizSi da 

iwvevs АСТН-is sinTezisa da gamoyofis potencirebas (77),110 Tavis  mxriv, 

АСТН-i Tirkmelzeda jirkvlebSi aaqtivebs steroidul hormonebs glu-

ko da mineralokortikoidebis sinTezss, romelTagan mniSvnelovania 

adapturi hormoni kortizolis koncentraciis cvlilebebi, gansxvave-

buli sirTulis eqsperimentis pirobebSi. es ki organizmSi naxSirwy-

lovani (glukozis) da lipiduri (qolesterinis) cvlis maCveneblebis 

105 Безверхая Т.П. _ Физиология надпочечников // в кн.: нарушение функции надпочечников при 

эндокринных заболеваниях/Под ред. И.В. Комисаренко. _ Киев. здоровья. 1985. с.5-67. Makara C.B, 

Kvetransky R, Jezora D. et.al. _ Plasma catecholamines do not participate in pituitary _ adrenal activation 

by immobilization stress in rats with transection of nerve fi bers tothe median eminence// Edocrinology. 1986, 

v.119, №4, p.1757-1762.

106 Nemeroff C.B. _ The corticotropin _ releasing factor (CRF) hypothesis of depression: new fi ndings and 

new directions. Mol. Psychiatry: 1996, v.1, 336-342.

107  Bartanusz V, Jazova D. Bertizi L.T. Tiders F.J.H. Aubry J.M , Kiss J.Z. _ stress _ induuced increase 

in vasopressin and corticotropin _ releasing factor expression in hypophysiotropic paraventricular neurons. 

Endocrinology. 1993, v.132, p.895-902.

108  Ю.Шутеу, Т.Бендилэ, А.Кафрицэ и друг -Шок. Терминология и классификация шоковая клетка. 

Патофизиология и лечение, /. _ Бухарест. 1981. с.515. Безверхая Т.П. _ Физиология надпочечников // 
в кн.: нарушение функции надпочечников при эндокринных заболеваниях/Под ред. И.В. Комисаренко. _ 

Киев. здоровья. 1985. с.5-67.

109 Дильман В.М. _ Большие биологические часы, Москва. Знание. 1986. с.256.

110  Vigas M.- Neuroendocrine responses to psychosocial and somatic stress in rat and humans//stress: 

Neurohumoral and humoral mechanisms/ Ed., G.R. Van Loon, R. Kvernansky, R.McCarty, J.Axelrod. _ New-

York, Cordon and breach science Publischers, 1989, p.15-28.
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metabolur cvlilebebs iwvevs. kortizolsa da АСТН-is Soris arsebobs 

ukukavSiric (feed-back), rac pirveli maTganis siWarbisas iwvevs meores 

sinTezis daqveiTebas (59, 66)111. kortizoli _ kortikosteroni gamomuSa-

vdeba Tirkmelzeda jirkvlebis qerqis konovani zonis mier, is war-

moadgens yvelaze aqtiur glukokortikoids. periferiul sisxlSi igi 

ZiriTadad α _  globulinTan _ transkortinTan SekavSirebuli formiT 

cirkulirebs. organizmze kortizolis zemoqmedeba xasiaTdeba didi 

mravalmxrivobiT. igi monawileobs cilovani, cximovani da naxSirwylo-

vani cvlis regulaciaSi. zogierT qsovilSi (limfoidurSi, kunTovanSi, 

SemaerTebelSi) metaboluri zemoqmedebis Sedegad igi Trgunavs (ainhi-

birebs) cilis sinTezs, amave dros kortizoli xels uwyobs cilis sinT-

ezs RviZlSi (anaboluri efeqti). misi zemoqmedebiT mcirdeba kunTebSi 

glikogenis sinTezi da qsovilebSi glukozis daJangva, rac hiperglike-

miis erT _ erT mizezs warmoadgens. sisxlSi glukozis donis momatebas 

lipolizic xels uwyobs, rac kortizolis zegavleniT Zlierdeba (75)112. 

kortizoli iwvevs cximebis Tavisebur gadanawilebas kanqveSa ujredana-

Si, misi moqmedebiT izrdeba saerTo lipidebis Semcveloba RviZlSi da 

Tavisufali cximovani mJaveebis mobilizacia. hiperglikemia iwvevs in-

sulinis gaZlierebul sekrecias, insulini ki Tavis mxriv akavebs Ta-

visufali cximovani mJaveebis kortizoliT gamowveul mobilizacias. 

insulinis gavleniT cximis warmoSoba Zlierdeba da gadafaravs nax-

Sirwylebidan kortizoliT gamowveul cximebis sinTezis daqveiTebas. 

Tavis tvinis umaRless funqciebze qronikulad an mwvaved zeZlieri, 

uCveulo gamRizianeblis zemoqmedebiT, hiperkortizolizmis SemTx-

vevaSi SesaZlebelia kunTebSi daqveiTdes aminomJavebis CarTva, rasac 

SemkumSavi elementebi miyavs destruqciamde, nekrozamde, ujredovan 

infiltraciamde, fagocitozisken da kunTebSi glukozis dagrovebis 

Semcirebisken (10)113. kortizolis moWarbebam SesaZlebelia gamoiwvios 

sxva dasxva fermentuli sistemis gaaqtiurebac, rac avlens Tavisufa-

li marilmJavasa da mJavianobis mniSvnelovan momatebas. kuWis wvenSi 

pepsinis produqciis nakleboba da kuWis lorwos gaTxeleba sabolood 

avlens kuWis wylulis ganviTarebas (31, 99)114, es cvlilebebi aris nor-

111 Безверхая Т.П. _ Физиология надпочечников // в кн.: нарушение функции надпочечников при 

эндокринных заболеваниях/Под ред. И.В. Комисаренко. _ Киев. здоровья. 1985. с.5-67. Морозова 

М.С. Макаровская Е.Е. _ АКТГ. Механизм его действия и выделения в норме и при болезни Иценко-

Куминга// В кн.: Современные вопросы эндокринологии// Под ред. Н.А. Юдаева, _ Москва. Медицина. 

1975. вып. 5, с.29-44.

112  axalaZe l. xananaSvili m. CixlaZe m. _ kortizolis maCveneblis cvlilebebi 

gansxvavebuli sirTulis TavdacviTi reaqciebis testirebisas. soxumis universitetis 

Sromebi X. sabunebismetyvelo mecnierebeTa seria. Tb. 2011.gv. 58-66.

113  Базарнова М.А. _ Гормоны в норме и при патологии // в кн.: Руководство по клинической 

лаборатоной диагностике. Часть 3, Клиническая биохимия/Под. ред.: М.А. Базарновой и В. Т. 

Морозовой, Киев, Здоровья, 1986. с.5-64.

114 Горизонтов П.Д., Белоусова О.И., Федотова М.И. Стресс и система крови, Москва. Медицина. 

1983. с.20. Куземкин В.А. _ О полифункциональном анализе адаптивных реакций при моделировании 

умственного напряжения, Физиология человека, 1982. т.8, №1, с.100-103.
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mostresidan paTologiaSi gardamavali mdgomareoba, rac gamoixateba 

fsiqikis funqciebis homeostazis SesustebaSi da ganixileba fsiqo-bi-

ologiuri mdgomareobiT, biologiurad uaryofiTi hiperstresi (12)115. 

kortizoli monawileobs centraluri nervuli sistemiT (cns) sensor-

uli impulsebis aRqmasa da integraciaSi, hormoni mniSvnelovnad aqve-

iTebs tvinis eleqtruli agznebis zRurbls, rac zrdis epilefsiuri 

gulyrebiT ganviTarebis tendencias am daavadebisadmi midrekil pirebSi. 

kortikosteroidebis norma uzrunvelyofs gul-sisxlZarRvTa funqci-

is SenarCunebasa da dacvas garemos araxelsayreli pirobebisagan, hor-

moni aumjobesebs sisxlis normalur cirkulacias Sokis dros, zrdis 

sisxlSi cirkulirebadi lipidebis dones. stresirebis dros kortizo-

lis, rogorc stres _ hormonis procentuli maCveneblis etapobrivma 

momatebam, gamoiwvia glukozisa da qolesterinis Semcvelobis cvlile-

bebic, rac fsiqogenuri stresis ganviTarebis erT-erTi mniSvnelovani 

faqtoria. igi ganixileba fsiqo-biologiuri mdgomareobiT, biologi-

urad dadebiT fsiqikur stresad, romelic adaptur rols TamaSobs, 

amaRlebs da aZlierebs mdgradobas stresogenuri gamRizianeblebi-

sadmi da uzrunvelyofs mudmivad cvalebad garemoSi fsiqikuri fun-

qciebis optimalur mdgomareobas, e.i. eqsperimentSi cxovelebis mier 

gamovlenili qceviT aqtebs Soris Tanafardobis xasiaTi da bioqimiuri 

(kortizolis, glukozisa da qolesterinis) parametrebis metaboluri 

cvlilebebi gamoxatavs TviTregulaciuri meqanizmebis CarTvas, rac ga-

napirobebs organizmis mdgradobis donis awevas _ janmrTelobisTvis 

saxifaTo stresogenuri faqtorebisadmi. 

gamokvlevis Semdgom etapze _ tonze aqtiuri ganridebis reaqciis 

gamomuSavebasa da ganmtkicebis fonze virTagvebs TavdacviTi reaqcia 

ufro swrafad gamoumuSavdaT, dasWirdaT daaxloebiT 60-80 SeuRleba, 

sadac 3-4 dRis ganmavlobaSi vamowmebdiT ukve gamomuSavebuli aqtiuri 

ganridebis reaqciis simtkices. am viTarebaSi orive jgufis virTagveb-

ma, SedarebiT naklebi raodenobiT miiRes eleqtro gamRizianebeli 

(deniT dasja 6-jer), sadac cxovelebma gamoavlines gaavtomatebuli 

adeqvaturi TavdacviTi qceva, e.i. isini ukve saeqsperimento garemosTan 

adaptirebuli cxovelebi arian: cnobilia, rom amgvari viTareba nakle-

bi emociuri daZabulobiT xasiaTdeba, rac qceviT aqtebsa da bioqimiur 

maCveneblebs Soris urTierTTanafardobiTi cvlilebebiT gamovlin-

da. kerZod, saeqsperimento cxovelebSi gaizarda `grumingis~ xangr-

Zlivobis maCvenebeli (Р=0,005), romelic saSualo siZlieris konfliq-

tur situaciaSi gamovlindeba, xolo Semcirda vertikaluri dgomebis 

(Р=0,009) xangrZlivoba, rac Zlieri emociuri daZabulobis gamomxatve-

lia da signalTaSoris gadasvlebis (Р=0,009) raodenoba. eqsperimentSi 

„grumingis” maCvenebeli Tavs iCens mas mere, roca vertikaluri dgomebi 

klebulobs, cxovelebSi amgvari viTareba nakleb emociur daZabuloba-

115 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv.27.
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ze mianiSnebs, razec miuTiTebs sisxlis plazmaSi bioqimiuri parame-

trebis cvlilebebi, kerZod, pirvel bgeriT gamRizianebelze aqtiuri 

ganridebis reaqciis gamomuSaveba _ gamtkicebis periodTan Sedarebisas, 

kortizolis (33,5±3,5; Р=0,001) koncentraciis maCvenebli sarwmunod 

Semcirda, intaqtur cxovelebTan (28,0±1,9) Sedarebisas ki, kortizoli, 

rogorc stress hormonis (Р=0,001) da glukozis (P=0,001) koncentracia 

sarwmunod iyo momatebuli, qolesterinis (1,6±0,4; Р<0,09) maCveneblma 

ki sarwmuno cvlileba ar mogvca, TiTqmis gauTanabrda intaqturi cx-

ovelebis koncentraciis maCvenebels. sakontrolo jgufis cxovelebSi 

vertikaluri da horizontaluri dgomebis maCveneblebi pirvel etapTan 

SedarebiT sarwmunodaa daklebuli, „grumingis~ xangrZlivobis maCven-

ebeli ki ucvlelia, xolo kortizolis koncentraciis maCvenebeli 

(33,1±3; Р=0,007) sarwmunod iyo Semcirebuli, glukozis (3,7±0,4) da qo-

lesterinis (1,4±0,2) maCveneblebi ki daubrunda normas. gaavtomatebuli 

adeqvaturi TavdacviTi qcevis dros gamovlenili qceviTi maCveneblebis 

„grumingis“ xangrZlivobis zrdam da vertikaluri dgomebis Semcire-

bam, kortizolis koncentraciis cvlilebam sacdel da sakontrolo 

virTagvebSi, gamoiwvia glukozisa da qolesterinis urTierTTanafar-

dobiTi cvlilebebi, ramac organizmSi daarRvia homeostazis parame-

trebi, magram aseTi darRvevebis sapasuxod, homeostazis aRsadgenad 

ramodenime fiziologiuri meqanizmia dakavebuli, rasac „alostazi“ 

(14, 18)116 ewodeba. darRvevis Semdgom biologiuri funqciebi ubrundeba 

„normas“ anu fonurs. es procesi fsiqo-biologiuri mdgomareobiT bi-

ologiurad dadebiTi fsiqogenuri stresia, igi xels uwyobs adaptacias 

cxovrebis pirobebTan, im adaptaciis meqanizmia, romelic uzrunvely-

ofs fsiqikis homeostazs. stress SeiZleba hqondes xangrZlivi gavlena 

individze. specifikuri stresorebi (mag. Warbi sicive, varjiSi da sxva) 

aaqtiureben saerTo nevrologiur da fiziologiur qsels tvinis aq-

tivaciis paternebis CaTvliT (19, 20)117, imunoreaqtiulobas (21)118, recep-

torul eqspresias (22)119 da neirotransmiterul sekrecias (21)120. stresu-

li pasuxis realizaciaSi CarTulia simpato _ adrenerguli sistema, 

116 McEwen B.S. Wingfi eld J.C., _ The concept of allostasis in biology and biomedicine. Horm. Behav. 

2003. 43. P. 2-15. Dhabhar F.S. Satoskar A.R. Bluethmann H. David J.R.- McEwen B.S. _ Stress _ 

induced enhancement of skin immune function: A role for Y interferon. Proc. Natl. Acad. Sci. 2000, USA 97, 

2846-2851.

117  Dayas C.Y. Buller K.M. Crane K.W, Xu Y. Day T.A. _ Stressor categorization: acute physical and 

psychological stressors elicit distinctive recruitment patterns in the amygdala and in medullary noradrenergic 

cell groups, Eur. J. Neurosci, 14, 2001 1143-1152.  Reyes T.M. Walker J.R. Decino C. Hogenesch J.B, 

Sawchenko P.E. _ Categorically distinct acute stressors elicit dissimilar transcriptional profi les in the 

paraventricular nucleus of the hypothalamus J.Neurosci. 23, 2003, 5607-5616.

118  Pacak K. Palkovits M. _ Stressor specifi city of the central neuroendocrine responses: implicetions for 

stressrelated disorders. 2001. Endocr. Rev. 22(4), 502-548.

119  Ghi P. Ferretti C. Blengio M. _ Effects of different types of stress on histamine _ H3 receptors in the rat 
cortex, Brain Res. 1995, 690, 104-107.

120 Pacak K. Palkovits M. _ Stressor specifi city of the central neuroendocrine responses: implicetions for 

stressrelated disorders. 2001. Endocr. Rev. 22(4), 502-548.
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romlis aqtivacia iwvevs vegetatiuri nervuli sistemis adrenerguli 

boWkoebidan (nervuli daboloebebidan) da Tirkmelzeda jirkvlis tvi-

novan Sridan centralur struqturaSi da sisxlSi katexolaminebis ga-

moyofas (5, 26, 100)121. katexolaminebis sekrecias aregulireben central-

uri nervuli sistemis umaRlesi ganyofolebebi, romlebic mdebareobs 

Tavis tvinis qerqSi, meoTxe parkuWis, hipoTalamusis, retikuluri 

formaciis ubnebSi. katexolaminebi aRniSnaven reaqciuli sindromis aR-

mocenebis dasawyiss, xolo adrenalini iTvleba avariul hormonad, igi 

kritikul situaciaSi inarCunebs cirkulaciur homeostazs (101)122. aR-

saniSnavia, rom noradrenalini CarTulia Tavis tvinis TviTregulaciis 

procesebSi, romlis safuZvelzec xorcieldeba sxvadasxva kognitiuri 

da qceviTi reaqciebi, Tavis tvinis noradrenerguli sistema aqtivirde-

ba stresogenuri gamRizianeblebis zemoqmedebisas, yuradRebis koncen-

trirebisas, moZraobiTi aqtiurobis gaZlierebisas, erTi moqmedebidan 

meore moqmedebaze gadasvlisas da sxva (42)123. efeqtebi, romlebic sisx-

lSi kortizolisa da adrenalinis sekrecias iwvevs organizms amzadebs 

brZolisTvis da warmoadgens stresuli pasuxis simpato-adrenerguli 

komponentis ZiriTad mediatorebs, rogorc organizmis damcveli Za-

lebis saswrafo mobilizaciis mTavar faqtors _ darRveuli wonasworo-

bis aRsadgenad. e.i. stresis dros, qceviT aqtebs Soris urTierTTana-

fardobiTi cvlilebebi da organizmSi hormonebisa da biologiurad 

aqtiuri nivTierebebis gamoyofa aRniSnavs stresuli mdgomareobis 

reaqciuli sindromis dasawyiss, romelic marTavs yvela cirkulaciur 

da metabolur procesebs, rasac sabolood mivyavarT garemos Secvli-

li pirobebisadmi adaptaciasTan (102)124. vegetatiuri nervuli sistemis 

simpatikuri boWkoebis gaaqtiureba iwvevs adrenalinis gamoyofas, 

adrenalini Tavis mxriv astimulirebs glikogenolizs RviZlSi da glu-

kozis gadasvlas sisxlSi. glukoza martivi naxSirwyalia (C
6
H

12
O

6
), mie-

kuTvneba monosaqaridebis jgufs. yvela monosaqaridi ufero, wyalSi 

kargad xsnadi, kristaluri tkbili gemos mqone nivTierebaa. naxSirwy-

lebi sakvebis umTavresi energetikuli komponentia. energetikuli cv-

lis garda naxSirwylebi umniSvnelovanes rols asrulebs metabolizmis 

nebismier sferoSi, is aucilebelia organizmis cxovelmoqmedebisTvis, 

gansakuTrebiT nervuli sistemisTvis, romelic sisxlSi arsebuli glu-

121  Меерсон Ф.З. _ Адаптация,стресс и профилактика _ Москва. Наука.1981. с.278.

 Mason J.W. A review of psychoendocrine research on the sympathetic _ adrenal medullary. system. 

psychosom. Med. 1968, v.30, p.631-653. Меерсон Ф.З. _ Физиология адаптационных процессов, М., 

1986, с.492-520.

122 Теплов С.И. _ Гормональные факторы регулации// В кн.: Физиология кровообращения. Регуляция 

кровообращения. Ленинград. Наука. 1986. с.94-111.

123 Schulz C., Lehnert H. _ Activation of noradrenergin neurons in the locus coeruleus by corticotropin _ 

releasing factor, a microdialysis study. Neuroendocrinology, 1996, v.63, p.454-458. 

124 axalaZe l., xananaSvili m., CixlaZe m., _ bioqimiuri maCveneblebis cvlilebebi 

fsiqogenuri stresis ganviTarebis sxvadasxva safexurze. soxumis saxelmwifo 

universitetis saerTaSoriso perioduli Jurnali `ganaTleba~. #2. Tbilisi _ soxumi. 

2010. gv. 81_88.
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kozis 2/3-s iyenebs. organizmSi naxSirwylebis cvlis ZiriTadi etapebia: 

hidrolizi, Sewova, glikogenis sinTe zi, glukoneogenezi, naxSirwyal-

Semcveli nivTierebebis sinTezi (glukoronidebi, glikozaminglikanebi, 

glikoproteinebi da sxv.), glukoza monawileobas iRebs energetikuli 

cvlis anaerobul da aerobul procesebSi.

metabolizmi SeiZleba dairRves nebismier am etapebidan.

naxSirwylebis cvlis darRvevisa da hiperglikemiis ZiriTadi mizezi 

misi nervul _ humoruli regulaciis moSlaa. nervuli sistemis gav-

lenas naxSirwylebis cvlaze adasturebs isic, rom hiperglikemia Tan 

sdevs hipoTalamusis, ruxi birTvis da zoliani sxeulis gaRizianebas, 

fsiqikur daZabulobas, emociebs (`emociuri hiperglikemia~), romlis 

drosac Tavis tvinis qerqis agzneba iradirdeba qerqqveSa warmonaqmnebi-

sken. centraluri warmoSobis hiperglikemiis nebismier SemTxvevaSi im-

pulsebi simpatikuri boWkoebis saSualebiT gadaecema Tirkmelzeda ji-

rkvlis tvinovan nivTierebas, rac iwvevs adrenalinis gamoyofas (39 ,41, 

43)125. adrenalini ki astimulirebs glikogenolizs RviZlSi da glukozis 

gadasvlas sisxlSi mwvave nervuli stresis dros. stresis dros sisxl-

Si glukozis done damokidebulia stresis xasiaTze da intensiurobaze 

(83)126. naxSirwylebis cvlis hormonuli regulaciis darRveva viTarde-

ba aramarto endokrinuli jirkvlebis centraluri regulaciis moS-

lisas, aramed TviT jirkvlebis paTologiis an hormonebis moqmedebis 

periferiuli meqanizmebis cvlilebebis drosac. naxSirwylebis cvlaSi 

gansakuTrebuli mniSvneloba aqvs pankreasis hormonebs _ insulinsa da 

glukagons. insulini xels uwyobs naxSirwylebis fiqsacias, wvas, aT-

visebas da naxSirwylebis cximebad gardaqmnas. misi moqmedebis meqanizmi 

dakavSirebulia glukozis fosforilebaSi monawile fermentebis (heqso 

da glukokinazebis) da glikolizis procesSi monawile sxva naerTebis 

aqtivaciasTan. parasimpatikuri nervuli sistemis gaaqtiureba amuxru-

Webs insulinis sekrecias (41)127. swored am hormonis deficiti iwvevs hip-

erglikemias, rac dakavSirebulia glukozis mimarT ujredTa ganvlado-

bis SemcirebasTan, glukozis fosfolirebis heqsokinazuri reaqciis 

SenelebasTan, glukoneogenezis procesis gaZlierebasTan. insulinis 

sekrecias sisxlSi astimulirebs glukoza, qolinerguli nervebi, zogi-

erTi aminmJava, sulfonilSardovanas preparatebi, АСТН-i. organizmSi 

fiziologiuri reaqciebi (pasuxebi) stresis gamRizianebelze (stimu-

latorze), romelic moicavs sisxlis wnevis momatebas, gulis ritmis 

gaxSirebas, sxeulis temperaturis matebas da АСТН-is koncentraciis 

zrdas, urTierTobaSia simpatikuri nervuli sistemis gaaqtiurebasTan, 

glukozisa da qolesterinis metabolur cvlilebebTan. stresis dros 

125 Кулагин В.К. _ Патологическая физиология травмы и шока _ Л., Медицина. 1978. с.296. Папин 

Л.Е. _ Биохимические механизмы стресса, Новосибирск. Изд. Наука. 1983. с.232. Розен В.Б. Основы 

эндокринологии, Москва. Высшая школа, 1980. с.133.

126 Armario A. Marti J, Gil M. _ The serum glucose response to acute stress is sensitive to the intensity of 
the stressor and to habituation. J. Psychoneuroendocrinology, 1990, 15(5-6):341-7.

127 Папин Л.Е. _ Биохимические механизмы стресса, Новосибирск. Изд. Наука. 1983. с.232.
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warmoqmnili araspecifiuri damcav _ SemgueblobiTi reaqciebi ganap-

irobebs saadaptacio meqanizmebis mobilizacias, organizmis rezisten-

tobis amaRlebas stresoris mimarT, rac mianiSnebs organizmis damcve-

lobiT _ TviTmaregulirebeli meqanizmebis mdgradobis gaZlierebaze da 

ganixileba biologiurad dadebiTi adaptaciuri xasiaTis reaqcia, ro-

melic zrdis organizmis mdgradobas sxvadasxva paTogenuri faqtore-

bis mimarT. magram, Tu stresoris moqmedeba ar Sewyda, iwyeba stresu-

li reaqciis `gamofitvis~ (ganlevis) stadia da adgili aqvs organizmis 

saadaptacio rezervebis amowurvas, specifikuri da araspecifikuri 

rezistentobis daqveiTebas, organoebis degeneracias da atrofias, am 

stadias meorad Soks uwodeben da am dros fsiqo-biologiuri mdgo-

mareobis mixedviT, viTardeba biologiurad uaryofiTi hiperstresi, 

romelic normostresidan paTologiaSi gardamavali mdgomareobaa da 

gamoixateba fsiqikis funqciebis homeostazis darRveviT. stresis dros 

organizmis saadaptacio rezervebis amowurva, specifikuri da araspe-

cifikuri rezistentobis daqveiTeba iwvevs mravali daavadebis da pa-

Tologiuri procesebis ganviTarebas. stresi xels uwyobs wylulovani 

da hipertonuli daavadebebis warmoSobas an mimdinareobis gauaresebas, 

agreTve aTerosklerozs, gulis struqturisa da funqciis darRvevas 

(29, 30, 31,)128. 

stresirebis mesame etapze _ ori aqtiuri ganridebis reaqciis erT-

drouli 14 dRiani testirebisas swori pasuxebis procentuli maCven-

ebeli (30-45%) ar aRemateboda, rac SenarCunebuli iyo 14 dRis gan-

mavlobaSi. virTagvebi mTeli eqsperimentis mimdinareobisas isjeboda 

eleqtro gamRizianebliT (deniT dasja 25-jer), am etapze virTagvebma 14 

dRis ganmavlobaSi aqtiuri ganridebis reaqciis formireba ver moaxer-

xes, radgan cxovelis Tavis tvini funqcionirebs „informaciuli tria-

dis~ faqtorebis araxelsayreli Serwymis pirobebSi. kerZod, virTagve-

bi xangrZlivi drois manZilze aRmoCndnen maRali motivaciis, droisa 

da pragmatuli informaciis deficitis pirobebSi, rac maTTvis rTul 

amocanas da Zlier stresogenur faqtors warmoadgenda. testirebis am 

etapze vertikaluri dgomebis maCvenebeli (orive jgufSi) kvlav mniSv-

nelovnad aRemateboda yvela sxva qceviT maCveneblebs (gansakuTrebiT 

kargad aris gamovlenili sakontrolo jgufSi). signalTaSoris gadasv-

lebis (3,8±1,4; Р=0,003) raodenoba sacdel virTagvebSi sarwmunod iyo 

gazrdili, ganmtkicebuli TavdacviTi reaqciebis periodTan Sedarebi-

sas. cnobilia, rom aRniSnuli qceva aris TviTregulaciuri qcevis ga-

moxatuleba, romelic ar aris dakavSirebuli pirobiT signalTan. rac 

128 Van Der Does FE, De Neeling JN, Snoek FJ, Kostense PJ, Grootenhuis PA, Bouter LM, Heine RJ: 

_ Symptoms and Well _ being in relation to glycemic control in type II diabetes, Diabetes Care, 1996, 19, 

204-210. Kemmer FW, Bisping R, Steingruber HJ, Baar H, Hardtmann F., Schlayhecke R., Berger M: 

_ Psychologycal stress and metabolic control in patients with type I diabetes mellitus. N. Engl J.Med., 1986, 

314, 1078-1084.

Горизонтов П.Д., Белоусова О.И., Федотова М.И. _ Стресс и система крови, Москва. Медицина. 

1983. с.20.
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Seexeba `grumingi,~ `horizontalur dgomebi~ da Tavis awevaTa raode-

noba, maTi maCveneblebi mniSvnelovnad CamorCeboda gaavtomatebuli 

TavdacviTi reaqciebis analogiur maCveneblebs. maSasadame, ori Tav-

dacviTi signalis erT cdaSi gamoyenebisas 14 dRis ganmavlobaSi sac-

deli cxovelebis qcevaSi kvlav dominirebda _ vertikaluri dgomebi. 

ganmtkicebuli TavdacviTi reaqciebis periodTan Sedarebisas sisxlis 

plazmaSi sarwmunod iyo momatebuli kortizolis (43,5±9,2; Р=0,0001) 

koncentraciis maCvenebeli, xolo glukozisa (3,8±0,4; Р<0,01) da qo-

lesterinis (1,7±0,2; Р<0,02) koncentraciis maCvenebelma sarwmuno mo-

nacemi ar mogvca. intaqtur cxovelebTan Sedarebisas ki kortizolis 

(Р=0,0001), glukozisa (Р=0,003) da qolesterinis (Р=0,002) koncenraciis 

maCveneblebi sarwmunod iyo gazrdili. cnobilia, rom Tavis tvinis ner-

vuli regulaciis saerTo sistema (42,47)129 uzrunvelyofs stresogenur 

situaciaSi organizmis adaptacias da warmoadgens organizmis mdgra-

dobis centraluri maregulirebeli meqanizmis erT-erT mniSvnelovan 

komponents. aRniSnuli meqanizmi SeiZleba ganvixiloT, rogorc TviT-

regulaciuri meqanizmi, romelic mimarTulia organizmis mdgradobis 

asamaRleblad aversiuli zemoqmedebis sapasuxod. migvaCnia, rom fsiqo-

genuri strsis mocemul etapze virTagvebis mier gamovlenili qceviTi 

maCveneblebi da bioqimiuri parametrebis metaboluri cvlilebebi -- 

TviTmaregulirebeli bunebisaa, romelic xels uwyobs garemos Secvli-

li pirobebisadmi adaptacias da mimarTulia stresogenuri zemoqmedebis 

mimarT organizmis mdgradobis gaZlierebisken. “informaciuli tri-

adis” faqtorTa (2, 52)130 araxelsayreli SerwymiT ganviTarebul fsiqo-

genuri stresis pirobebSi aRwerili da Seswavlilia Tavis tvinis TviT-

maregulirebeli meqanizmebis moqmedebis sxvadasxvagvari gamovlinebani 

(53, 104)131, cxovelebi (ZaRlebi, katebi, virTagvebi) gadasamuSavebeli in-

formaciis didi moculobis da drois qronikuli deficitis pirobeb-

Si, Tavis tvinis analizur-sinTezuri moqmdebis garTulebisas, TviTon 

aregulireben saerTo saeqsperimento dros. mag. sinjTaSoris interva-

lis mkveTri Semcirebis SemTxvevaSi cxovelebi zrdian sakveburTan mis-

vlis an sastarto adgilze dabrunebis dros an TviTon icileben drois 

deficits, aseTi qceva mniSvnelovnad zrdis paTologiuri reaqciebis 

formirebis dros, xolo rig SemTxvevaSi ki sruliad aRkveTda umaRlesi 

129  Schulz C., Lehnert H. _ Activation of noradrenergin neurons in the locus coeruleus by corticotropin _ 

releasing factor, a microdialysis study. Neuroendocrinology, 1996, v.63, p.454-458.  Blum K. Braverman E. 

_ Holder J. Lubar J. et al. _ Reward defi ciency syndrome: a biogenetic model for the diagnosis end treatment 
of impulsive, addictive and compulsive behaviors. Jour. Psychoactive Drugs. 2000. v. 32. p.1-112.

130 Хананашвили М. М. _ Психогенный стресс: теория, эксперимент, практика. Вестник, 
Российской Академии Медицинских Наук. Москва. Медицина. 1998. с.13-16. Хананашвили М.М. _ 

Теоретические предпосылки возникнавения и развития проблемы стресса. Ред. “Журн. Бюлл. эксп. 
биол. и мед.~ РАМН, М.: 1988. с.78

131  Гогоберидзе М. М. _ Особенности поведения крыс в условиях возрастающей нагрузки на функцию 

краткосрочной памяти. Материалы 10-го симпозиума <<экспериментальные и клинические 
неврозы.>>. Берлин. 1988. с. 57. Хананашвили М. М. _ Патология высшей нервной деятельности 

(поведения) М. Медицина 1983. с. 288.
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nervuli moqmedebis paTologiis ganviTarebas (54)132 im SemTxvevaSi Tu 

drois faqtori mkacrad aris gansazRvruli eqsperimentatoris mier, 

maSin cxovelebi reagireben ara yvela pirobiT gamRizianebelze, ar-

amed mxolod nawilze. marTalia am dros cxovelebs sakvebis raodenoba 

umcirdebodaT, magram amave dros Semcirebuli iyo datvirTvac Tavis 

tvinzec. `informaciuli triadis~ faqtorTa araxelsayreli Serwymis 

Sedegad cxovelebSi izrdeboda signalTSoris reaqciebis ricxvi, anu 

isini Cveulebrivze xSiad gadaadgildebian signalTSoris intervalebSi: 

aseTi qcevis Sedegad sagrZnoblad gaizarda im periodis xangrZlivoba, 

romelic win uswrebs paTologiuri reaqciebis Camoyalibebas, zogjer 

paTologiac ki aRar viTardeba (12)133. vlindeba dawmenda _ dasufTavebis 

reaqciebi (55)134.

pirobiTi signalebis stoqasturi miwodebis SemTxvevaSi cxovelebi 

cvlian qcevis strategias, kerZod, pirobiT gamRizianebelze reagireben 

erTis gamotovebiT an moZraoben mxolod erTi sakveburisaken. ramde-

nadac stereotipul qcevas ar axasiaTebs iseTi emociuri daZabuloba, 

rogorc signalebis SemTxveviTi testirebisas viTardeba, igi ganixile-

ba, rogorc emociuri daZabulobis ganmuxtvis saSualeba. emociuri 

daZabulobis Sesustebas unda emsaxurebodes iseTi qmedeba, rogoricaa 

difuzuri moZraobiTi aqtiurobis gaZliereba, signalTSoris gadasv-

lebis gaxSireba (56)135 da bioqimiuri maCveneblebis etapobrivi cvlile-

bebi (81)136 sxvadasxva tipis stresogenuri gamRizianeblebiT gamowveul 

fsiqogenuri srtresis pirobebSi. aRwerili qceva da metaboluri cvl-

ilebebi ganimarteba, rogorc biologiurad dadebiTi stresis gam-

ovlineba da asaxavs Tavis tvinis TviTregulaciur moqmedebas. xananaS-

vilis mixedviT, tvinis TviTregulaciuri moqmedebis gaZliereba unda 

iwyebodes daavadebis wina stadiaze, rodesac es meqanizmebi kargad aris 

gamoxatuli, maT mizandasaxulma gaZlierebam SeiZleba gadamwyveti 

roli iTamaSos Tavis tvinis da saerTod stresogenur faqtorebisadmi 

organizmis rezistentobis amaRlebaSi (12,3 4)137.

stresogenur zemoqmedebaze reagirebs serotoninerguli sistemac, 

132 Хананашвили М. М. Чхубианишвили Л. Г., Мещеряков В. _ Предневротические состояния и 

информационные неврозы при сложной интегративной деятельности мозга, изд. АН, ГССР, 1976, 

№1, с.1-

133 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv.47-63

134 Гогоберидзе М. М. _ Особенности формирования краткосрочной памяти у крыс при разных 
интервалах времени между пробами. Журн. Высш.нерв. деят. 1989. т.39 №3. с. 393-498.

135 RoRoberiZe m. _ qcevis TviTregulaciis Taviseburebani da neirofiziologiuri 

meqanizmebi umaRlesi nervuli moqmedebis informaciuli paTologiis sxvadasxva 

safexurze TeTr virTagvebSi. sakandidato disertacia. Tbilisi, 1994.

136 axalaZe l. _ bioqimiuri maCveneblebis cvlilebebi fsiqogenuri stresis 

ganviTarebis sxvadasxva etapze. monografia. gamomcemloba „meridiani“ 2013. gv. 63-71

137 xananaSvili m. _ informaciuli stresi. saqarTvelos mecn. erovn. akad. gamomcemloba. 

Tbilisi, 2008. gv.30-46. Хананашвили М. М. _ В. кн. Патофизиология. Москва. Изд-во Томского 

университета, 2001. с.683-704.
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romelic aqtiurad erTveba Tavis tvinis mraval funqciaSi, maT So-

ris emociis procesebSi. cnobilia, rom virTagvebis Tavis tvinis sxva-

dasxva struqturaSi serotoninis koncentraciis momateba aRiniSneba 

fsiqosocialuri konfliqtisa da qceviTi reaqciebis gaZlierebis dros 

(45, 46)138. stresogenuri zemoqmedebisas gansakuTrebul yuradRebas imsax-

urebs dofaminerguli pasuxic. dofamini warmoadgens neiromediators, 

romelic CarTulia dadebiTi emociebis realizaciaSi (47)139. sinafsSi 

dofaminis didi raodenobiT gamoTavisufleba iwvevs dofaminerguli 

receptorebis gaaqtivebas, rac siamovnebis SegrZnebas an SiSis reaqci-

is daTrgunvas ganapirobebs. dadebiTi emociis regulaciis meqanizmis 

darRveva dakavSirebulia dofaminis naklebobasTan da dofaminerguli 

receptorebis aqtivobis daqveiTebasTan. Tavis tvinSi dofaminis Semcv-

eloba SeiZleba asaxavdes organizmis reaqcias stresogenur zemoqmede-

baze. e.i. Tavis tvinis neiroqimiur sistemebs Soris arsebobs dinamiuri 

urTierTdamokidebuleba, romelic CarTulia neironuli regulaciis 

saerTo sistemaSi. swored, zemoT aRniSnuli sistema uzrunvelyofs 

stresogenur situaciaSi organizmis adaptacias da warmoadgens orga-

nizmis mdgradobis centraluri maregulirebeli meqanizmis erT-erT 

mniSvnelovan komponents. empiriuli kvlevebis safuZvelze dayrdno-

biT, aRniSnuli meqanizmi SeiZleba ganvixiloT, rogorc TviTregu-

laciuri meqanizmi, romelic mimarTulia organizmis mdgradobis asa-

maRleblad aversiuli zemoqmedebis sapasuxod. fsiqogenuri stresis 

ganviTarebis samive etapze virTagvebis mier gamovlenili qceviTi rea-

qciebis xasiaTi, sisxlSi bioqimiuri maCveneblebis cvlilebebTan erTad 

ganixileba, rogorc biologiurad dadebiTi adaptaciuri xasiaTis rea-

qciebi, romelic zrdis organizmis mdgradobas sxvadasxva paTogenuri 

faqtorebis mimarT. organizmSi nervuli regulaciis saerTo sistema 

maRali mgrZnobelobiT gamoirCeva. is aaqtivebs somatur, hormonal-

ur, imunur da sxva funqciur sistemebs, romelTa aqtivacia zrdis 

organizmis mdgradobas paTogenuri zemoqmedebisadmi. gamoTqmulia 

mosazreba, rom Tavis tvinis zemoT aRniSnuli funqcionaluri siste-

mebi, erTveba organizmis damcvelobiT, kompesatoruli meqanizmebis 

regulaciaSi da warmoadgens gardamaval etaps biologiurad dadebiTi 

stresuli reaqciis aqtivaciasa da formirebaSi (2, 25, 105)140. aRniSnuli kv-

138 Gardner C. R. _ Recent developments in 5-HT-related pharmacology of animal models of anxiety. 

Pharmacol. Biochem. Behav. 1986. v.24#5. p.1474. Jakobs B. L. Azmitia E.C. _ Structural and function of 
the bain sepotinin system. Physiol. Rev. 1992. v. 72. p. 165-229.

139 Blum K. Braverman E. Holder J. Lubar J. et al. _ Reward defi ciency syndrome: a biogenetic model for 

the diagnosis end treatment of impulsive, addictive and compulsive behaviors. Jour. Psychoactive Drugs. 

2000. v. 32. p.1-112.

140 Хананашвили М. М. _ Психогенный стресс: теория, эксперимент, практика. Вестник, 

Российской Академии Медицинских Наук. Москва. Медицина. 1998. с.13-16. axalaZe l. 

xananaSvili m. _ glukozisa da qolesterinis maCveneblis gansazRvra gansxvavebuli 

sirTulis TavdacviTi reaqciebis testirebisas. soxumis universitetis Sromebi XIV. 

sabunebismetyvelo mecnierebeTa seria. Tbilisi 2016.gv. 143-154. Хананашвили М.М. _ В 

кн: Дизрегуляционная патология. Руководство для врачей и биологов. М.: Медицина, 2002. С. 294-306. 
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levebis Sedegad miRebuli masala adasturebs, rom stresogenuri agen-

tis zemoqmedebis dros gamovlenili qceva: `grumingi~, signalTSoris 

gadasvlebi, vertikaluri da horizontaluri dgomebi _ TviTmareguli-

rebeli meqanizmebis qceviT komponentebs ganekuTvnebian, metaboluri 

maCveneblebis cvlilebebi, kortizolis rogorc stress hormonis eta-

pobrivi momateba ki ganapirobebs glukozisa da qolesterinis cvlile-

bebs, gansxvavebuli sirTulis eqsperimentis pirobebSi, rac organizmis 

damcveli Zalebis saswrafo mobilizaciis mTavar faqtors warmoadgens 

_ darRveuli wonasworobis aRsadgenad da ganixileba biologiurad 

adaptaciuri xasiaTis reaqciad, romelic Tavis tvinis funqcionirebis 

optimaluri reJimis SenarCunebas emsaxureba.

uaryofiTi emociuri daZabulobis gamomxatveli mdgomareoba, ro-

goricaa SiSisa da SfoTvis reaqciebi aRmocendeba sicocxlisaTvis sa-

SiS situaciaSi da vlindeba movlenis arasasurveli ganviTarebis molo-

dinSi. 

normis pirobebSi SfoTvis mdgomareoba adaptaciur xasiaTs at-

arebs.

fsiqogenuri stresis ganviTarebis sxvadasxva etapze orive jgu-

fis virTagvebSi stresirebamde da stresirebis Semdeg Seswavlili 

iqna cxovelebis emociuri mdgomareoba `Ria velisa~ da `prokonfliq-

turi~ testis saSualebiT. intaqtur cxovelebTan SedarebiT Tav-

dacviTi reaqciebis gamomuSaveba-ganmtkicebis Semdeg `Ria velSi~ te-

stirebisas aRiniSneboda kvleviTi aqtiurobis Semcirebis tendencia, 

gazrdili iyo moZraobis aqtiurobis latenturi periodi (Р=0,001) da 

`grumingis~ xangrZlivobis maCvenebeli (Р=0,003). `Ria velSi~ kvlevi-

Ti aqtiurobis Semcireba miuTiTebs emociuri daZabulobis gaZliere-

baze (92)141. am mosazrebis marTebulebazec miuTiTebs `prokonfliq-

tur~ situacia Si virTagvebis testirebis Sedegebic; kerZod, sacdel 

virTagvebTan SedarebiT sakontrolo virTagvebSi stresirebis Semdeg 

Semcirda (2,7±0,5; Р=0,002) deniT dasjili wylis smis aqtebis raodeno-

ba. sacdel virTagvebSic aRniSnuli qceviTi maCveneblebi sarwmunod 

iyo Semcirebuli, aqtiuri ganridebis reaqciis gamomuSavebisa (Р=0,001) 

da maTi erTdrouli 14-dRiani testirebis (Р=0,002) Semdegac. am testis 

mixedviT denTan SeuRlebuli wylis smis aqtebis raodenobis simcire 

cxovelebSi SiSisa da SfoTvis reaqciis gaZlierebis maCvenebelia. am-

rigad, fsiqogenuri stresis ganviTarebis samive etapze `Ria velisa~ da 

`prokonfliqturi testis~ mixedviT cxovelebSi dominirebs SiSisa da 

SfoTvis reaqciebi. 

xSiri prezentacia stresirebis dros intervalSi, neiroendokrinu-

li da metaboluri procesebis adaptaciis efeqts iZleva. neiroen-

dokrinuli adaptacia stresis mimarT, qceviTi neirofiziologiuri 

141  Hall C.S. _ Emotional behavior in the rat. I.Defecation and urination as measures of individual 
differences in emotionality. J.Comp. Psychol. 1934. V. №2, P.385-403.
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habituaciis mgrZnobelobiTi stimulis msgavsia (89)142. Cvens mier miRe-

buli Sedegebis da literaturuli monacemebis Tanaxmad, gansxvavebu-

li sirTulis eqsperimentis pirobebSi stresis ganviTarebis sxvadasxva 

etapebze virTagvebSi dominirebs SiSisa da SfoTvis reaqciebi, rasac 

Tan sdevs qceviTi maCveneblebis cvlilebebi, romelTa urTierTmo-

nacvleoba gansxvavebuli sirTulis eqsperimentis pirobebSi sxvadasxva 

xasiaTisaa, amaze miuTiTebs sisxlSi kortizolis, stres-hormonis pro-

centuli maCveneblis ciklurobac, sisxlSi kortizolis etapobriv mo-

matebas moyva glukozisa da qolesterinis Semcvelobis cvlilebebic, 

rac fsiqogenuri stresis ganviTarebis erT-erTi mniSvnelovani faqto-

ria. eqsperimentuli gamokvlevebiT dadginda, rom cxovelebis amgvari 

qceva da metaboluri cvlilebebi, stresirebis dros organizmis mier 

gamovlenili qcevis damcvelobiTi da TviTmaregulirebeli bunebi-

saa da stresuli zemoqmedebisadmi organizmis mdgradobis gaZliere-

bis maniSnebeli. aRniSnuli mdgomareoba mniSvnelovan rols TamaSobs 

stresogenur garemosTan individis adaptaciaSi.

142  De Boer SF. Koopmans S., Slangen J., Van der Gugten J. _ Plasma catecholamine, Corticosterone 

and glucose responses to repeated stress in rats: effect of interstressor interval length. J. Physiol behav, 1990 

Jun; 47(6)://17-24.
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daskvna

fsiqogenuri stresis modelirebisas kompleqsurad Seswavlil-

ia bioqimiuri maCveneblebis da qceviTi parametrebis cvlilebe-

bi gansxvavebuli sirTulis TavdacviTi reaqciebis testirebis 

pirobebSi. aRniSnuli kvlevis Sedegad miRebuli masala adasturebs:

 – stresis ganviTarebis samive etapze, stresogenuri agentis zemo-

qmedebis dros gamovlenili qcevebi: `grumingi~, signalTSoris 

gadasvlebi, vertikaluri da horizontaluri dgomebi _ TviTma-

regulirebeli meqanizmebis qceviT im komponentebs ganekuTvne-

ba, romlebic Tavis tvinis funqcionirebis optimaluri reJimis 

SenarCunebas emsaxureba da xels uwyobs stresisadmi mdgradoba-

sa da Secvlil garemosTan adaptacias.

 – stresirebisas eqsperimentalur cxovelebSi dominirebs SiSisa da 

SfoTvis reaqciebi, rasac Tan sdevs qceviTi da emociuri maCven-

eblebis cvlilebebi, romlebic gansxvavebuli sirTulis eqsper-

imentis pirobebSi damcvelobiTi kompensatoruli xasiaTisaa da 

Sesabamisad Tavis tvinis TviTregulaciuri moqmedebis maCven-

ebelia, romelic mniSvnelovan rols TamaSobs stresogenul 

garemosTan individis adaptaciaSi.

 – sisxlSi kortizolis procentuli maCveneblis etapobrivi mo-

mateba iwvevs, glukozisa da qolesterinis cvlilebas, rac 

fsiqogenuri stresisaTvis erT-erTi mniSvnelovani damaxasiaTe-

beli faqtoria.

 – gansxvavebuli sirTulis TavdacviTi reaqciebis tesatirebisas, 

cxovelebis mier gamovlenili qceviTi reaqciebis xasiaTi, sisx-

lSi bioqimiur maCveneblebis cvlilebebTan erTad, ganixileba 

rogorc biologiurad dadebiTi adaptaciuri xasiaTis reaqcia, 

romelic zrdis organizmis mdgradobas sxvadasxva paTogenuri 

faqtorebis mimarT.

 – cxovelebis mier gamovlenili qceviTi aqtebi da organizmis  

metaboluri cvlilebebi ganimarteba, rogorc biologiurad 

dadebiTi stresis gamovlineba da asaxavs Tavis tvinis TviTreg-

ulaciur moqmedebas, rac gamoixateba stresogenuri faqtorebi-

sadmi organizmis rezistentobis amaRlebaSi.

 – stresis dros organizmSi hormonebisa da biologiurad aqti-

uri nivTierebebis gamoyofa aRniSnavs stresuli mdgomareobis 

reaqciuli sindromis dasawyiss, romelic marTavs yvela cirku-

laciur da metabolur procesebs, rasac sabolood mivyavarT 

garemos Secvlili pirobebisadmi adaptaciasTan.

gamokvlevis Sedegebs aqvs rogorc Teoriuli ise praqtikuli Rire-

buleba. kerZod, kompleqsuri kvlevebiT miRebulia axali debulebebi. 

informaciuli triadis faqtorTa araxelsayreli SerwmiT ganviTarebul 
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fsiqogenuri stresis pirobebSi gamovlenili hormonalur _ bioqimiu-

ri Zvrebi organizmis damcvelobiTi TviTmaregulirebel meqanizmebis 

mdgradobis gaZlierebaze mianiSnebs. miRebuli Sedegebi mniSvnelovania 

praqtikuli TvalsazrisiTac, vinaidan gamovlenilia is qceviTi aqtebi, 

romlebic TviTregulaciis meqanizmebis muSaobas gamoxatavs da ganapi- 

robebs organizmis mdgradobis donis awevas janmrTelobisTvis saxifa- 

To stresogenuri faqtorebisadmi. sasargebloa am aqtebis gaZliereba 

da ara maTi daTrgunva (`mkurnaloba“), rogorc xSirad xdeba umaRlesi 

nervuli moqmedebis darRvevis mkurnalobis mizniT. kvlevis Sedege-

bi mniSvnelovania im daavadebebis profilaqtikisa da prevenciisTvis, 

romlebic SesaZlebelia ganviTardes stresogenuri zemoqmedebis Sede-

gad (Saqriani diabeti, gul-sisxlZaRvTa sistemis daavadebebi da a.S). 

e.i. fsiqogenuri stresis dros gamovlenili simptomebi paTologiis 

gaRrmavebas ki ar uwyobs xels, aramed, piriqiT, organizmis damcve-

lobiT meqanizmebs warmoadgens. Sesabamisad, Tavis tvinis TviTregu-

laciuri moqmedebis Seswavla mniSvnelovania, ara mxolod daavadebebis 

profilaqtikisTvis, aramed tvinis funqcionirebis optimizaciisTvi-

sac, rac cxadyofs fsiqogenuri stresis pirobebSi TviTregulaciuri 

qcevis centraluri meqanizmebis da metabolizmis adaptaciuri maCvene-

blebis  kvlevis aqtualobas.
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FOREWORD

The monographic research “Development of Psychogenic Stress –Biochemical 
Analysis of the Organism” is based on our empiric researches and observations 
at the laboratory of the Department of Behaviour and Cognitive Functions, Iv. 
Beritashvili   Institute of Physiology. In the process of the study and research, 
at the targeted recommendations by the research adviser prof. Mikheil Khanan-
ashvili, our scientifi c interest has broadened in various directions. Naturally, as 
a result of the research, we received diverse material which requires years of 
observation, thinking and analysis. A part of the results of the study is refl ected 
in our thesis paper „Changes in Immune and Biochemical Indicators at Different 
Stages of Development of Psychogenic Stress in Lewis Rats” (2008), as well as 
in the monography published in 2013 and so, today we offer the further stage of 
observations and analysis of empiric research results  to the readers in Georgian 
and English languages. The monography was ready as early as 2019. It includes 
the advices and recommendations of the editor the late Prof. Sulkhan Tsagareli. 
However, due to the world Covid-19 pandemic, publishing of the book was tem-
porarily delayed.   

Our academic advisor and mentor, Prof. Mikheil Khananashvili deceased before 
the pandemic, on the 2th of December 2018 and our teacher and older friend, 
Prof.  Silkhan Tsagareli deceased on 22 of August 2021. 

I dedicate this work to the memory of both of our dear teachers, professors 
Mikheil Khananashvili and Sulkhan Tsagareli with a feeling of deep gratitude. 

Lali Aakhaladze
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 From the editor

Lali akhaladze’s fi rst monography “Changes of Biochemical Values at Various 
Stages of the Development of Psychogenic Stress” was published in 2013. After 
that the author has broadened observations in the fi eld of determination of the 
effect of psychogenic stress on behavioural reactions and adaptive indicators of 
metabolism. The author has added new data and materials and offered it in a form 
of the present work in Georgian and English languages.  

One of the most essential problems of modern biology and medicine is the study 
of orgaism adaptation to permanently changing environmental conditions and 
homeostasis of metabolic processes. We live in the environment of frequent lo-
cal wars, geological shifts, fl oods and earthquakes, blasts, air accidents climatic 
changes, when the number of physical traumas is increased. Stress has signifi -
cant effect on the nervous system, mental disorders are more widespread by the 
infl uence of psychic irritator, the number of psychogenic stresses has increased, 
affecting brain functions, in particular, memory, motivation, emotion, when it is 
hard for people to make decisions.  

The monography belongs to the number of fundamental researches and the results 
received widen the scientifi c opinions regarding behavior and metabolic process-
es of animals. The aim of this work is the study of the effect of psychogenic stress 
on behavioural reactions, metabolism and adaptive indicators. The results of the 
research are important for practical medicine, prophylaxis and prevention of   the 
diseases which may develop as a result of stress inducing infl uence.

The monography will be of great assistance for the reader interested with this 
topic.

Editor: Prof. Sulkhan Tsagareli 
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Introduction

One of the most essential problems of modern biology and medicine is the study 
of organism adaptation to permanently changing environmental conditions and 
homeostasis of metabolic processes. The end of the 20th century and the beginning 
of the 21st century was marked by wars, air accidents, car and railway accidents, 
earthquakes, fl oods and other cataclysms. Both, physical traumas and the shifts 
caused by such traumas, as well as a lot of other stress factors appeared, caus-
ing psychical traumas (stress) and signifi cantly infl uencing the neuroendocrine 
sphere.  The question of research and study of psychogenic stress, its causes, 
the mechanisms of its development are of great importance. Psychogenic stress 
is caused by the infl uence of the specifi c psychical irritators, which primarily 
have effect on the brain functions, such as memory, motivation, emotion, deci-
sion-making process, etc. First of all, the protective, self-regulatory and compen-
satory mechanisms of the body take action, providing the process of optimization 
of the gven psychical functions (1,2)1. The nature and results of the development 
of psychogenic stress depend on the individual characteristics of the nervous 
system. The latter is formed by innate mechanisms as well as environmental con-
ditions, in which the body is developing.  

Any stressful infl uence causes body response, at its any level – from cells to the 
general system controlling body functions (3,4)2. Responses develop in response 
to the infl uence of stress factors, which have systemic nature, functional chang-
es in any tissues are observed (5,6)3 All the hemostasis systems are mobilized, 
among which the most important are the nervous, endocrine and immune sys-
tems. Secretion of hormones and biologically active substances actually mean 
the beginning of the reactive stressed state syndromes controlling any circulatory 
and metabolic processes of the body (6,7)4 which fi nally causes adaptation to 
changed environmental conditions (8,9)5. 

Reactions of nervous and endocrine systems are one of the most signifi cant as-

1 Devidze N. - Behavior of rats in the conditions of psychogenic stress and their pharmacological correla-
tion. PhD Diss. Tbilisi, 1998. Khananashvili М. М. - Psychogenic stress: Theory, Experiment, Practice. - 
Vestnik, Russian Academy of Medical Sciences, Moscow. Medicine. 1998. pp.13-16
2 Garkavi L. Kh. Kvakina E. B., Ukolova М.А., - Adaptive reactions and resistance of the organism – 
Ростов, publishing house of Rostov University. 1979. P.126. Zilber A.P. Tsanava G.M. - Essays of Clinical 
Emergency Medicin– Tbilisi. Sabchota Sakartvelo. 1982. P.368
3  Meerson F.Z. – Adaptation, Stress and Preventive Treatment – Moscow. Science.1981.p.278.  Ju. Shuteu, 
T. Bendile, A. Kafritse and others –Shock Terminology and Classifi cation. Shock cell. Pathophysiology and 
treatment. – Bukharest. 1981. p.515.
4 Ju. Shuteu, T. Bendile, A. Kafritse and others –Shock Terminology and Classifi cation. Shock cell. Patho-
physiology and treatment. – Bukharest. 1981. p.515.  Rosin Ja. A. - Function Regulation – Moscow. Science. 
1984. p.172.
5  Kassil G. N. – Organism internal environment, Moscow. Science. 1983. p.224. Selye H. – Stress without 
distress – Moscow. Progress. 1982. p.127.
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pects of the study of the stressed state pathogenesis. At fi rst, the  hypothalam-
ic-pituitary-adrenocortical axis is involved in endocrine reactions, and as a result 
of their activation, glucocorticoids are discharged from adrenal cortex: cortisol 
and corticosterol. Continuous abundance of cortisol causes stronger synthesis of 
glycogen in muscles and decrease of oxygenation of glucose in the tissues, which 
represents one of the reasons of hyperglicaemia. Increase of blood glucose is 
also promoted by lipolysis, which is also strengthened by the effect of cortisol. 
Cortisol also prevents reabsorption of glucose in renal tubules (10)6, which is 
accompanied with appearance of glucose in urine (glucosuria). After that comes 
sympathoadrenal system, activation of which causes secretion of adrenalin from 
teleneurons and adrenal medullae to central structures and blood (11)7, Physio-
logical reactions (responses) to the initiators of stress (stimulator), increase of 
blood pressure, palpitation, fever and АСТН concentration increase, interacts 
with the activation of sympathetic nervous system, indicating the increase of 
the tolerance of protective and self-regulatory mechanisms of the body and are 
considered biologically positive adaptation reaction increasing the tolerance of 
the body to various pathogenic factors. The changes in the metabolism of glucose 
and fats caused by the infl uence of stress may lead to the development of dia-
betes mellitus and cardiovascular diseases. Many scientists are interested in the 
topic of stress and by today it is still essential. In many cases, the term “stress” 
is widely used as a factor causing biologically negative, dangerous, unwanted 
condition, certainly requiring treatment. The most important role of the stress for 
the body is its protection from the effect of strong irritators, therefore at this time 
attention should be paid to the involvement of those revealed mechanisms caus-
ing increase of the level of tolerance of the body to the stress factors dangerous 
for health (12)8.

While numerous experimental studies were conducted, the data about the infl uence 
of stress, metabolic changes, behavioral and emotional indicators, caused by 
various types of stress irritators of psychogenic stress, changes of biochemical 
(cortisol, glucose, cholesterol) processes in the body (blood) at various stages of 
stress development have not been studied.

During the study of central mechanisms of self-regulatory behaviour at the stage 
of psychogenic stress development, we determined the metabolic changes, values 
of adaptation hormone cortisol and carbohydrates and lipid hydrates exchange in 
the conditions of the experiment of different   complexity. Therefore, determi-
nation of central mechanisms of behavior, metabolic and hormone values in the 

6   Bazarnova М.А. – Hormones in the norm and pathologies // book.: Manual on Clinical Lab Diagnostics. 
Part 3, Cinical iochmistry/edit.: М.А. Bazarnova and V. Т. Morozova, Kiev, Zdorovia, 1986. сp5-64.
7  Mason J.W. - A review of psychoendocrine research on the sympathetic – adrenal medullary. system. 
psychosom. Med. 1968, v.30, p.631-653.
8  Khananashvili M. - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.21-26.
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conditions of psychogenic stress is not just signifi cant but timely as well. 

The purpose and goal of the study: The aim of the study is identifi cation of 
self–regulatory behavior components of brain action, determination of the regu-
latory nature of the appearance of the acts of behavior by unfavorable combina-
tion of the factors of “Informational triad” (at various stages) in the conditions 
of psychogenic stress and their infl uence on the adaptation indicators of metabo-
lism. In order to reach this goal, the following objectives have been set:

At the fi rst stage of the stress – (working out and establishing active avoidance 
reaction and its establishment per Metronome – 2 Hz) – we have learnt the emo-
tional state of the animals by “open-fi eld” and “proconfi ct” test ad determined the 
values of cortisol, glucose and cholesterol in blood.

At the second stage of the stress – (working out and establishing active avoid-
ance reaction and its establishment per Tone – 500 Hz) – we have learnt the emo-
tional state of the animals by “open-fi eld” and “proconfi ct” test and determined 
the values of cortisol, glucose and cholesterol in blood.

At the third stage of the stress – (“joining” two active avoidance reactions 
within 14 days, their simultaneous testing by random sequence – according to 
Gellermann stochastic program) – at this stage emotional state of the animals was 
also determined by means of “open fi eld “ and “proconfl ict” test as well as blood 
cortisol, glucose and cholesterol.
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Chapter I. 

 Effect of stress on biochemical indicators of the body

The question of body adaptation to constantly changing environmental conditions 
is one of the most essential topics in modern medical and biological sciences. 
Reaction of the body to the aversive effect depends on both, the individual 
characteristics of the nervous system (genotype) and the type of the effect. Walter 
Cannon (13)9 was the fi rst to mention that the body responds similarly to absolutely 
different physical and psychic infl uence as it discharges adrenalin from adrenal 
medulla. According to Cannon, the effects causing secretion of adrenalin in 
blood, prepare the body for a fi ght associated with fear, rage and pain. According 
to the modern opinions, adrenalin and noradrenalin are basic mediators of the 
sympathoadrenal components of stress response and they are the main factor of 
urgent mobilization of the protective forces of the body- in order to restore the 
imbalance, i.e. the change of the environmental conditions do not cause serious 
disorder of physiological processes due to the complex of mechanisms providing 
stability of the body - homeostasis (14, 15)10.  The study of homeostasis represents 
the main problem of modern biology and medicine. The term “homeostasis” 
means not only known constancy of various physiological constants of the body 
but it also involves the processes of adaptation and coordination of physiological 
reactions providing the unity of the organism both, in normal conditions and 
during the change of existential conditions. Nervous and endocrine systems play 
the main role in maintaining a unity of the structures and functions of the body. 
The action of the nervous system activates the functions of endocrine glands, 
providing body adaptation to the effect of environmental conditions.

The pupil of Walter Cannon, a Canadian scientist, Hans Selye, has developed a 
theory regarding stress (Stress- tension). According to Selye, stress is a unity of 
organic and functional changes developed during any effect on the body (16)11.  
Later on, he would mention that stress is “nonspecifi c reaction to any action of 
the environment” (17)12. 

Stress is inseparable part of everyday life.  Psychological and physical stressors 
cause physiological changes of the body,  disrupting hemostasis. In order to 
restore hemostasis, several physiological mechanisms will be involved which 
are known under the name of “alostasis” (14, 18 )13 Although, after the disruption, 

9 Canon W.B.  - The emergency function of the adrenal medulla in pain and the major emotions Am. J. 
Physiol. 1914. V.33. P. 356-372.
10  McEwen B.S. Wingfi eld J.C., - The concept of allostasis in biology and biomedicine. Horm. Behav. 2003. 
43. P. 2-15.   McEwen B.S. -  Stress adaptation, and disease. Allostasis and allostatic load. ann N.Y. Acad. 
Sci. 1998. 840. P. 33-44

11 Selye H. - Stress and the general adaptation syndrome, BMJ1, 1950,  p.  1383-1392.
12 Selye H. -   Stress withaut distress. – N.Y., Holder and stoughton, 1974. P.178-192
13  McEwen B.S. Wingfi eld J.C., - The concept of allostasis in biology and biomedicine. Horm. Behav. 2003. 
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biological function returns to the “norm”  or baseline state. Stress may have 
prolonged effect on an individual. Specifi c stressors (eg.; exvess space, training, 
etc.) activate general neurological and physiological network  (16)14.  Various 
types of stressors do not necessarily cause parallel biochemical  and physiological 
changes. Specifi c stressors cause differential physiological responses, including 
patterns of brain activation (19,20) 15immune reactivity (21)16 receptor expression 
(22)17  neurotransmitter secretion (21)18.  According to Selye, the leading role in 
developing stress reaction belong so the neurohormonal, in particular pituitiary-
gonadal system. It is shown that psychogenic factors are also strong activators of 
endocrine system. As a result of their action, the level of “stress-hormones” such 
as the concentration of adrenocorticotropic hormone (23)19 and corticosteroids 
(24, 25,)20 noticeably increases, signifi cantly affecting brain irritability (26, 27 )21. 
However, after several decades, on the basis of his own observations, Selye did 
not deny the importance of nervous system in the formation of adaptive response. 
He named the hormones which are actively involved in realization of stress 
adaptive. He considered psychical factors to be stressogenic irritators (28)22. 

Selye named the nonspecifi c protective-cumulative reactions created during 
stress a general adaptation syndrome, the development of which is revealed in the 
form of the reactions of:   1) alarm (Anxiety), 2) resistance and 3) exhaustion 

43. P. 2-15.  Dhabhar F.S. Satoskar A.R. Bluethmann H. David J.R. McEwen B.S. – Stress – induced en-
hancement of skin immune function: A role for Y interferon. Proc. Natl. Acad. Sci. 2000, USA 97, 2846-2851.
14  Selye H. - Stress and the general adaptation syndrome, BMJ1, 1950,  p.  1383-1392.
15 Dayas C.Y. Buller K.M. Crane K.W, Xu Y. Day T.A. -  Stressor categorization: acute phys-
ical and psychological stressors elicit distinctive recruitment patterns in the amygdala and in 
medullary noradrenergic cell groups, Eur. J. Neurosci, 14, 1143-1152. 2001.  Reyes T.M. Walker 
J.R. Decino C. Hogenesch J.B, Sawchenko P.E.  - Categorically distinct acute stressors elicit 
dissimilar transcriptional profi les in the paraventricular nucleus of the hypothalamus J.Neurosci. 
23, 2003, 5607-5616.
16  Pacak K. Palkovits M. – Stressor specifi city of the central neuroendocrine responses: implicetions for 
stressrelated disorders. 2001. Endocr. Rev. 22(4), 502-548.
17  Ghi P. Ferretti C. Blengio M.  - Effects of different types of stress on histamine – H3 receptors in the rat 
cortex, Brain Res. 1995, 690, 104-107.
18 Pacak K. Palkovits M. – Stressor specifi city of the central neuroendocrine responses: implicetions for 
stressrelated disorders. 2001. Endocr. Rev. 22(4), 502-548.
19  Bartanusz V, Jazova D. Bertizi L.T. Tiders F.J.H. Aubry J.M , Kiss J.Z.  -  stress – induuced increase in 
vasopressin and corticotropin – releasing factor expression in hypophysiotropic paraventricular neurons. 
Endocrinology. 1993, v.132, p.895-902.
20  Bruhn T.O. Plotsky P.M, Vale W.W.  -  Effect of faraventicular lesions on Corticotropin – Releasing Fac-
tor (CRF) – like Immunoreactivity in the STalk – Median Eminence: Studies on the Aolrenocorticotropin 
Response to Ether Stress and Exogenous CRF//Endocrinology – 1984. y.114, №1, p.57-62 .  Akhaladze K., 
Khananashvili M.– Changes of glucose and cortisol idicators when testing the reactions of diffent diffi culty. 
Sukhumi State Uversity Works XIV. Series of Natural sciences. Tbilisi 2016 pp. 143-154
21  Mason J.W.  -    A review of psychoendocrine research on the sympathetic – adrenal medullary. system. 
psychosom. Med. 1968, v.30, p.631-653. W alker C.D. Sapolsky R.M, Meaney M.J. et.al. -  Increased pitu-
itary sensitivity to glucocorticoid feed back during the stress nonresponsiwe period in the neonatal tat// 
Endocrinology, v.1996, №4, p.1816-1821.
22 Selye H.  – Stress without distress – Moscow.Progress. 1979. p.124.
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(depletion). Each of them is characterized by chronology, biochemical 
physiological and morphological characteristics (17)23.  Involvement of adaptation 
syndrome is preceded by development of initial shock, during which resistance of 
the body decreases sharply, which is followed by the stage “f “ “alarm”(anxiety); 
It is characterized by the disorder of internal organs (for example, gastric ulcer,  
appearance of necrotic lesions in the thyroid, change of blood composition, increase 
of adrenal gland). These events can be so strong that they may become dangerous 
for life. However, if the body has overcome this “danger”, then the second stage 
of stress reaction develops, named by Selye as the stage of “resistance”.  At this 
stage starts mobilization of adaptive mechanisms, the changes developed in the 
previous stage disappear. This stage is characterized by increase of resistance to 
stressors. However, if the action of the stressors does not subside, the stage of 
“exhaustion’ (depletion) of stress reaction begins and the adaptive resources of 
the body are depleted, specifi c and nonspecifi c resistance decreases, degeneration 
and atrophy of body organs begins. This stages is called a secondary shock, 
which can even cause death of the organism. Selye considered the fi rst and the 
second stages mentioned above to be adaptive changes and he called the unity 
of these stages eustress and he united the events which take place in the study 
of exhaustion under the name “distress”, which he considered as a pathology. 
Therefore, all the three stages of General adaptation syndrome determine not just 
the biological state of the body but general balance of changing processes.

Many scientists got interested by the topic of stress and it is essential topic even 
today. In many cases, the term “stress” is generally used as an implication of 
a biologically negative, dangerous, undesirable condition, which of course, 
requires treatment. While stress is signifi cant function for protecting the body 
from the action of strong irritators, it is necessary to pay attention to the functions 
revealed during stress, which cause the increased level of resistance  of the 
body to dangerous stressogenic factors  (12)24. The role of stress is confi rmed by 
development of many diseases and pathological processes. Stress facilitates 
occurrence of ulcer and hypertonic disease, or worsens their development, as well 
as emergence of atherosclerosis, disorders of cardiac structure and functions. (29, 
30, 31)25 . 

A large number of scientists considers stress to be biologically positive, adaptive 
integral reaction increasing the resistance f the body to various pathogenic 

23  Selye H. -   Stress withaut distress. – N.Y., Holder and stoughton, 1974. P.178-192
24 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.21-26.
25  Van Der Does FE, De Neeling JN, Snoek FJ, Kostense PJ, Grootenhuis PA, Bouter LM, Heine RJ:  - 
Symptoms and Well – being in relation to glycemic control in type II diabetes, Diabetes Care, 1996, 19, 
204-210.  K emmer FW, Bisping R, Steingruber HJ, Baar H, Hardtmann F., Schlayhecke R., Berger M: 
-   Psychologycal stress and metabolic control in patients with type I diabetes mellitus. N. Engl J.Med., 
1986, 314, 1078-1084.  H orizontov P.D. Belousova O. I. Fedotova М.I.  -  Stressand Blood System, Moscow.  
Medicine. 1983. p.20.
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factors  (32,  33,)26.   According to Mikheil Khananashvili, taking into consideration 
biological importance of classifi cation of psychogenic stress, a biologically 
positive psychogenic stress is normostress – a psycho-biological condition 
expressed in continuous tension of psychic functions. It facilitates adaptation to 
life conditions in order to provide optimal condition of the psychic functions of 
the body in constantly changing environment.  (12)27. 

The reasons causing stress are diverse, radical change of environment can be 
considered to be a reason for the stress of the body itself as well as for its psychic. 
The effects causing stress are considered stressors. When creating classifi cation 
of stress, not one but several indicators (characteristic features) of the event   are 
used, dues to which the frame of classifi cation widens.

According to Khananashvili, in the classifi cation of the reasons causing stress, 
there can be distinguished two basic forms: physical (non-psychogenic) 
and psychologic (psychogenic) stressors. Physical stressors (high and low 
temperature, a trauma, strong physical training, etc.) have direct effect on the 
body, organs, tissues. Depending on which group of events psychogenic stressors 
belong, the reason causing stress can be: the psychogenic stress caused by 
physical (which theoretically implies any irritators of non-psychic origin) and 
psychic. Psychic factors cause psychogenic stress. The irritators causing it are: 
a word (“verbal stress”), conditioned response signaling (“conditioned response 
stress”), psychoneurotic stress (a stress controlled by a symbol), accompanying 
psychogenic signaling (subconscious action of the brain – psychogenic stress)   
(12)28. Whatever the reason of the stress, it manifests itself similarly, with the 
exception of the initial reaction of the system (receptor, organ) which is affected 
by stressogenic action, so what is the so called “entrance gate’ of the factor 
causing stress in the body? (34)29.  The biological meaning of psychogenic stress 
expresses two different conditions:  positive and negative. They are caused 
by different mechanisms, different brain systems and these conditions are not 
interchangeable, i.e. they are not the stages of one another (12)30.  A psychogenic 
stress is caused by physical factors, fi rst of all the mechanisms affecting higher 
brain functions are strained, such as memory, motivation, emotion, decision-
making process, etc. In this case, the gate of the stressogenic factor is the brain 
which can involve stressed condition of various systems: endocrine, immune, 

26  Valdman А.V., kozlovskaya М.М. Medvedev О.S. -  Pharmcologica regulation of emotional stress. М.  
Medicine.  1979, p.359.  Jhukov DА.  - Stress psychogenetics. Behavioural and endocrine correlations of 
genetic determinants during an uncontrolled situation. St. Petersburg. 1997. p.150.
27 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.21-26.
28 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.21-24.
29 Khananashvili М. М. -  Book: Patophisiology. moscow. Tomsk Uives=rsity Publishing House, 2001. 
p.683-704.
30 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp. 19.
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cardiovascular, digestive system, discharge system, etc. it is also important that 
the stress caused by psychogenic factors is constantly accompanied by negative 
emotions. Thus, secondarily psychogenic factor causing the stress is involved 
which, in turn, affects the primary ‘gate’ of the stress initialization, accompanied 
by the development of the picture characteristic of stress  (2, 34)31. Mass appearance 
of psychogenic stress is caused by a high fl ow of information, although the 
increase of information, its accrual itself does not cause the stress: human brain 
can perceive and process vast amount of information, in certain condition, huge 
fl ow of information can turn into a strong stressogenic factor and may cause a 
disease which was named by Khananashvili in 1975 as “Informational neurosis” 
and afterwards used it in a broader sense as “Informational disease” (12, 35)32.  
Informational stress is a form of psychogenic stress and is caused by three factors, 
causing informational disease. These factors are: 1) amount of information, 2) the 
time necessary for processing information and making decision and 3) level of 
motivation for making decision. It is well-known that all of these three factors, 
the unity of which was named as “informational triad” is largely the reason 
of normal behavior.  But in unsuitable conditions, these factors can turn into 
stressogenic factors, for example, in the conditions of high fl ow of information 
(or its defi cit), chronic time defi cit and high motivation for behavior.  One of the 
forms of psychogenic stress, changes of the mechanisms caused by informational 
stress, change the processes in the brain at all levels of brain organization – 
from molecular level up to behaviour (12)33. According to Khananashvili, taking 
into consideration the biologic signifi cance, the forms of psychical stress can 
be divided  into two groups: biologically positive and biologically negative. 
“A biologically positive psychical stress” plays adaptive role, increases and 
strengthens resistance to stressogenic irritators and provides psychic hemostasis. 
“A biologically negative psychic stress” causes misadaptation events in the 
body, decreases resistance to stressogenic irritators, disrupts psychic hemostasis  
and facilitates development of pathology. Taking into consideration biological 
signifi cance, such classifi cation of stress is acceptable and quite widespread. We 
also use other terms to denote it:  biologically positive – “physiological stress’ 
and biologically negative “pathological stress“ (12)34.  

The pain as the irritator of psychic factor, mobilizes protective mechanisms  which 
are interconnected by compensatory – adaptive reactions and the latter is aimed 

31Khananashvili М. М. -  Psychogenic stress: Theory, Experiment, Practice. Vestnik, Russian Academy 
of Medical Sciences, Moscow.  Medicine.  1998. pp.13-16;  Khananashvili М. М.  -  Book: Patophisiology. 
moscow. Tomsk Uives=rsity Publishing House, 2001. p.683-704.
32 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.21-26. Khananashvili М. М. Reberg G.  -  Self-regulation of behavior in the condition of 
increasing burdens on analytical activity of the brain in cats. Jourm. V.N.D.. В.Н.Д. 1981. v. 31. №4. с. 
123- 129.
33 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.47.
34 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.24-25.
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at not just elimination of the source of irritation but also maintaining hemostasis   
(36)35.  Mobilization of sympathoadrenal system takes place, providing, in turn, 
the condition of readiness for tension and overcoming unwanted condition (37)36. 
There are data in the literature that the stress caused by strained mental action is 
characterized by increase of blood circulation in the cerebral cortex, in particular, 
in the areas, which cause complex psychic function (37)37.  

Multiple observations and experiments show that in response to the psychic 
factor, in the central nervous system various nervous networks of human 
reaction are activated (38)38,  and among them it is important to use two main 
systems involved in the realization of stress response. One of them is limbic-
hypothalamic-pituitary-adrenal axis (LHPA) system, and as a result of its action, 
glucocorticoids are discharged from adrenl cortex: cortisol and corticosterol. 
The second one is sympathoadrenal system  (SA), activation of which causes  
secretion of catecholamines into from neurovegetative system adrenergic fi bers 
(nerve terminations) and adrenal medulla  into central structure and blood 
(39,40,41)39. Highest sections of the central nervous system regulating secretion 
of catecholamines  is located in the areas of reticular formation in the cerebral 
cortex, in the areas of fourth ventricle, hypothalamus. Increase of the level of 
catecholamines indicates the beginning of reactive syndrome (9)40 while adrenalin 
is considered to be an accident hormone, it preserves circulatory hemostasis in 
critical situation (42)41 .  It should be noted that noradrenalin is involved in the 
self-regulation of the brain on the basis of which various cognitive and behavioral 
reactions are developed. The brain noradrenergic system  is activated as a result 
of the effect of stressogenic irritators, when concentrating attention,  increasing 
movement activity, switching from one action to the other, etc.    (41, 42,  43)42. In the 
event of aversive stimulus, increased movement activity can be a sign of anxiety 
and tension which can be relieved by  administration of antidepressants and can 
in its turn decrease the synthesis and secretion of noradrenalin (44)43.  Serotonergic 

35 Valdman А.V.  -  Neural system and hemostasis// Book: Hemostasis// Edited by. P.D. Gorizontova, 2nd 
edition – Moscow. Medicine 1981. p.29-73.
36 Fedorov B. М.  – Stress and vascular system 1991. М. pp.178-190.
37 Fedorov B. М.  – Stress and vascular system 1991. М. pp.178-190.
38 Vermentten E., Bremner J.D. - Circuits and system in stress: I.Preclinical studies. Depress Anxiety. 2002, 
v.15, p.126-147.
39 Kulagin V.K.-  Pathological physiology of trauma and shock – L., Medicine.  1978.  p.296.  Meerson F.Z. 
- Adaptation, stress and preventive treatment – Moscow. Science. 1981. p.278. Papin L.E.  - Biochemical 
mechanisms of stress, Novosibirsk. Pubshing House. Science. 1983. p.232.
40  Selye H.  – Stress without distress – Moscow. Progress. 1982. p.127.
41  Schulz C., Lehnert H. – Activation of noradrenergin neurons in the locus coeruleus by corticotropin – 
releasing factor, a microdialysis study. Neuroendocrinology, 1996, v.63, p.454-458.  
42 Papin L.E. -  Biochemical mechanisms of stress, Novosibirsk. Pubshing House. Science. 1983. p.232.  
Schulz C., Lehnert H. – Activation of noradrenergin neurons in the locus coeruleus by corticotropin – re-
leasing factor, a microdialysis study. Neuroendocrinology, 1996, v.63, p.454-458.    Rozen V.B.  -  Basics of 
endocrynology, Moscow. Higher School, 1980. p.133. 
43 Grigorian G.А. -  Stress and drug addiction  (experiments on animals)  Journal of Higher Neural Activity.  
2004 v. 54 №3. p. 304-319
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system, which is signifi cantly involved in many functions of the brain, including 
emotional processes,  reacts to stressogenic effect. It is well-known that increase 
of serotonin concentrations in various brain structures of rats takes place during  
psychosocial confl ict and increase of behavioural reactions (45, 46)44. During a 
stressogenic action of special importance is dopaminergic response. Dopamine 
represents a neuromediator involved in realization of positive emotions (47)45.  
Secretion of large amount of dopamine causes activation of dopaminergic 
receptors which causes a sense of pleasure or suppresses fear reaction.  Disruption 
of the mechanism regulating positive reaction is connected with the insuffi ciency 
of dopamine and decrease of dopaminergic activity. The presence of dopamine 
in the brain may refl ect the reaction of the body to stressogenic effect. There is 
dynamic interdependence between the neurochemical systems of the brain, which 
is involved in neuronic regulation system. It is exactly the above-mentioned 
system that provides adaptation of the body in stressogenic situation and 
represents ths resitance of the body and is one of the most signifi cant components 
of central regulatory mechanism. According to numerous researches,  the given 
  mechanism can be considered self-regulatory aimed at increasing organism 
resistance in response to the aversive effect.  It has certain structural-functional 
organization which is refl ected in the form of specifi c psychosomatic reactions 
(35, 48, 49)46.   The locomotoric self-irritation method used in dogs, has shown the 
part of the brain which fi rstly reacts to pathogenic effect. The given system is 
created by limbic brain structures. Among them the fi rst to react is the transparent 
septum, after that lateral part of the hypothalamus medial parts of amygdaloid 
body and fi nally dorsal hypocampus is involved. This system is characterized 
by high sensitivity. It activates somatic, hormonal, immune and other functional 
systems, the activation of which increase tolerance of the organism to pathogenic 
effect. On the basis of numerous researches, there was expressed an opinion 
that the above-mentioned brain functional system is involved in the protective, 
compensatory mechanisms  of the regulation and represents a transitory stage 
in activation and formation of biologically positive stress reaction  (50, 51)47 . 
Various behavioural manifestations of the factors of unfavourable merging of 

44 Gardner C. R.   - Recent  developments in 5-HT-related  pharmacology  of  animal models  of  anxiety.   
Pharmacol. Biochem. Behav. 1986. v.24#5. p.1474. Jakobs B. L. Azmitia  E.C.  -  Structural  and  function  
of  the  bain  sepotinin system. Physiol. Rev. 1992. v. 72. p. 165-229.
45 Blum K.  Braverman E.  -  Holder J. Lubar J. et al. – Reward  defi ciency  syndrome: a biogenetic model  
for the  diagnosis end  treatment  of  impulsive,  addictive and  compulsive  behaviors. Jour. Psychoactive  
Drugs. 2000. v. 32. p.1-112.
46  Khananashvili М. М. Reberg G.   - Self-regulation of behavior in the condition of increasing burdens 
on analytical activity of the brain in cats. Jourm. V.N.D.. В.Н.Д. 1981. v. 31. №4. с. 123- 129. Chikadze 
А.  - Specifi cs of regulation of  ВНД  in the conditions of pathology in cats. Ref. PhD. Diss. Tb. 1990. p.79. 
Sudakov К.V. -  Emotional stress and psychosomatic pathology. Journal, bulletin. <<Exper.. Biology and 
Medicine.>>  РАМН.  . 1998.
47 Khananashvili М. М. -  Psychogenic stress: Theory, Experiment, Practice. Vestnik, Russian Academy of 
Medical Sciences, Moscow.  Medicine.  1998. pp.13-16. Akhaladze L. Khananashvili M. – Behavioral and 
emotional changes at various stages of development of psychogenic stress. Sukhumi University works XII.. 
Works of Natural Sciences Sukhumi StateUniversity. Tbilisi – 2014.pp.100-106;
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“informational triad” (52)48 in the conditions of psychogenic stress have been 
described and studied (53)49.  It has been determined that in the condition of lack 
of a large amount of information to be processed and time defi cit during the 
increase of the complexity of analytical and synthesizing brain action animals 
(dogs, cats, rats) demonstrated self-regulation of experimental time. For example, 
in the event of a sharp decrease of the interval between the sample collection,  the 
time of approaching the feeder and return to the start location is increased by 
animals or they avoid time defi cit by themselves; such behaviour signifi cantly 
increased the time of formation of pathological reactions  and in some cases 
it totally prevented the development of pathology of higher nervous function 
(54)50.  If  the time factor is strictly determined by the tester, the animals do not 
react to all conditional irritators but just to a part of them. Although at this time 
the amount of their food decreases, but simultaneously the burden on their brain 
decreases (the burden on analytical-synthesizing activity decreased). Due to the 
unfavourable combination of the factors of “informational triad” the number of 
reactions between signals increases in animals, i.e. they move more frequently 
between the intervals than usual. As a result of such behavior, the duration of such 
periods precedeing the formation of pathological reactions increases.  Sometimes 
pathology even does not develop (12)51, cleaning reactions appear (55)52. In the event 
of stochastic delivery of conditional signals, animals change the strategy of their 
behavior, in particular they react to conditional irritators by except one or they 
move to only one feeder. Since stereotype behavior is not characterized by such 
emotional tension as during random testing of signals, it is considered a means of 
discharge of of emotional tension. Such action like increase of diffuse movement 
activity and increased frequency of movement between signals should also be 
aimed at weakening emotional tension (56)53. Su ch animal actions signifi cantly 
increases the latent period of pathology formation and in some cases it totally 
prevents the development of the pathology of higher nervous actions (12)54. The 
described action is explained as manifestation of biologically positive stress and 
behavior reactions refl ect self-regulatory action of the brain. Strengthening of 
48 Khananashvili М.М.  - Theoretic assumptions of start and development of the problem of stress. Ed. 
“Journ. Bull. Exp.Biol. and Medic.” РАМН, М.: 1988. p.
49  Gogobridze М. М.   -  Peculiarities of rat behavior in the conditions of increasing burden  on the function 
of short-term memory. Materials of the 10th symposium <<Experimental and clinical neuroses.>>. Berlin. 
1988. p. 57.
50 Khananashvili   М.    М.    Chkhubinashvili    L.    G.,    Mesheriakov    V.  - Preneurotic conditions and 
informational neuroses during the complex integrated activity of brain, ed. Academy of Sc., Georgian SSR, 
1976, №1, p.1-8.
51 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.21-26.
52 Gogoberidze М.  - М. Peculiarities of formation of short-term memory in rats during various time inter-
vals  between sample collecting.  Journ. High. Neur. Activ. 1989. v.39 №3. с. 393-498. 
53 Ghogoberidze M.  -  Peculiarities of self-regulation of behaviour and neurophysiological mechanisms 
of higher nervous activities and information pathology of higher nervous action at various stages in Lewis 
rats. Doctoral dissertation. Tbilisi, 1994.
54 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.21-26.
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the self-regulatory action of the brain should have begun at the pre-disease stage, 
when these mechanisms are well expressed. Their targeted strengthening can 
play a decisive role in increasing resistance to brain and generally stressogenic 
factors of the organism (34,  50)55.  In this way, the symptoms revealed during 
stressing do not facilitate deepening of pathology but  on the contrary, represent 
protective mechanisms of the organism. Therefore, the study of self-regulatory 
mechanisms of the brain is signifi cant not only for prevention of diseases, but 
also for optimization of brain function. This shows the signifi cance of researches 
studying central mechanisms of self-regulatory behavior in the conditions of 
psychogenic stress.

Limbic brain structures are particularly sensitive to psychogenic factors; in 
particular, hippocampus, amygdaloid body, medial prefrontal complex, , receiving 
information from various sensory systems. The intralimbic processes created by 
psychogenic factors signifi cantly depend on behavioural reactions.  Processing 
of the information gathered in limbic structure causes behavioural reactions and 
metabolic changes (57)56. Hippocampus and amygdaloid body within the norm 
have preventive effect on hypothalamus. After stressogenic action, the given 
preventive relation is blocked, which causes release of corticotrophin-release 
hormone (CRH) in the paraventricular nucleus of specifi c neuromediator of 
hypothalamus  (58)57. The given hormone has an effect on the hypothalamo-
pituitary system and regulates the synthesis and secretion of adrenocorticotropic 
hormone (ACTH), vasopressin and oxytocin from hypophysis (23)58. 

Hypothalamus, by means of its unusual  structure, converts the signals coming 
from the nervous system into specifi c slow reactions of the endocrine system. Thus,  
hypothalamus should be considered controller of all the hemostatic parameters 
maintaining the life of an organism  (6, 59)59. All the specifi c neuromediators – 
releasing factors, taking place through the portal  system of blood circulation, 
are going on in the hypophysis (60,  61)60.  Therefore, hypothalamus controls, 
stimulates and suppresses by means of the hypophis  a number of humoral-

55 Khananashvili М. М.  -  Book: Patophisiology. moscow. Tomsk Uives=rsity Publishing House, 2001. 
p.683-704.   Khananashvili М. М. -  Psychogenic stress: Theory, Experiment, Practice. Vestnik, Russian 
Academy of Medical Sciences, Moscow.  Medicine.  1998. pp.13-16.
56  Wiener H.  -  Perturving the organism. The biology of stressful experience. Chicago: University of Chi-
cago Press, 1992. P.34 - 42
57 Nemeroff C.B.  -  The corticotropin – releasing factor (CRF) hypothesis of depression: new fi ndings and 
new directions. Mol. Psychiatry: 1996, v.1, 336-342.
58 Bartanusz V, Jazova D. Bertizi L.T. Tiders F.J.H. Aubry J.M , Kiss J.Z.  -   stress – induuced increase in 
vasopressin and corticotropin – releasing factor expression in hypophysiotropic paraventricular neurons. 
Endocrinology. 1993, v.132, p.895-902.
59 Ju. Shuteu, T. Bendile, A. Kafritse and others –Shock Terminology and Classifi cation. Shock cell. Patho-
physiology and treatment. – Bukharest. 1981. p.515. Bezverkhaia Т.P. - Adrenal physiology // Book: Disor-
ders of adrenal function during endocrine diseases/Ed. I.V.Komisarenko. – Kiev.  Zdorovia.  1985.  p.5-67.
60 Pilenov А.l.  - Hypothalamic neural secretion. – Leningrad. Science.  1971.  p.159. Judaev N.А. Evtikhina 
Z.F.  - Modern knowledge of hypothalamic-release factors // Book.: Modern questions of endocrinology/ Ed. 
N.А. Judaeva. – Moscva. Medicine. 1972. p.8-20.
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hormonal reactions, characteristic of normal as well as stressed condition   (62)61 . 

In stressful situations, regulation of hypothalmic-pituitary-adrenal gland system 
is controlled by the sympathetic section of the nervous system, which is expressed 
by immediate increase of the tension of the sympathetic sectionof the vegetative 
nervous system. This change, in it turn, has direct refl exive infl uence on 
hypothalamus (59, 63)62. Secretion of corticoliberins by hypothalamus represents 
the fi rst stage of responsive reactions to stressful situation in a chain of response 
reactions and refl ects integration of nervous and humoral regulation during the 
development of stress  (24, 64, 65)63.

In the conditions of severe and prolonged stress, under the infl uence of  АСТН, 
the level of corticosteroids in adrenal glands and peripheral blood increases. 
Simultaneously, the level of corticosteroids in blood increases and at the same 
time, ascorbic acid is discharged from the glands and its reserves are spent, the 
level of cholesterol and its ethers of adrenal glands also decreases. The grains 
of sudanophilic lipids which are located in the cortex cells, disappear. The cells 
of adrenal cortex are have hyperplasia and hypertrophy, which increases the 
thickness and mass of the cortex and the gland (31)64.  

In physiological conditions, regulation of the secretion of АСТН is carried out 
by feed-back mechanisms   which depends on the concentration of free cortisol 
in blood (the adrenal cortex producing the “long” feed-back cortisol – the 
hypothalamus “short” feed-bask hypothalamus - hypophysis)  (59,  90 )65.  

The main place for АСТН action is adrenal glands. Being a strong stimulator of 
corticosteroid secretion, it also regulates increase of the cells of adrenal glands 
and their number, facilitates maintenance of their  morphological structure and 
functional activity   (66, 67, 68)66 . During the infl uence of stressogenic  factors, 
61 Dilman V.М.  - Large biologic clock, Moscow.  Knowledge  1986.  p.256.
62  Bezverkhaia Т.P.  - Adrenal physiology // Book: Disorders of adrenal function during endocrine diseases/
Ed. I.V.Komisarenko. – Kiev.  Zdorovia.  1985.  p.5-67.   Makara C.B, Kvetransky R, Jezora D. et.al.   -  Plas-
ma catecholamines do not participate in pituitary – adrenal activation by immobilization stress in rats with 
transection of nerve fi bers tothe median eminence// Edocrinology. 1986, v.119, №4, p.1757-1762.
63 Bruhn T.O. Plotsky P.M, Vale W.W.   -  Effect of faraventicular lesions on Corticotropin – Releasing 
Factor (CRF) – like Immunoreactivity in the STalk – Median Eminence: Studies on the Aolrenocorticotro-
pin Response to Ether Stress and Exogenous CRF//Endocrinology – 1984. y.114, №1, p.57-62. Hylka V.W. 
Sonntag W.E. Meites J. - Reduced ability of old male rats to release ACTH and corticosterone in response to 
CRF administration// Proceeding of the society for Experimental biology and medicine. 1984, v.175, p.1-4 . 
Plotsky P.M., Vale W.K. Hemorrage – induced secretion of corticotropin – relasing factor. Like immunoreac-
tivity and its inhibition by glucocorticoids // Endocrinology. 1984, v.114, №1, p.164-169.

64 Horizontov P.D. Belousova O. I. Fedotova М.I.- Stressand Blood System, Moscow.  Medicine. 1983. p.20.
65 Bezverkhaia Т.P.  - Adrenal physiology // Book: Disorders of adrenal function during endocrine diseas-
es/Ed. I.V.Komisarenko. – Kiev.  Zdorovia.  1985.  p.5-67.  Walker C.D. Sapolsky R.M, Meaney M.J. et.al.   
-  Increased pituitary sensitivity to glucocorticoid feed back during the stress nonresponsiwe period in the 
neonatal tat//Endocrinology, v.119, №4, p.1816-1821.
66 Morozova М.С. МMakarovskaja Е.Е.   -- ACTH Mechanism of action and when  discharge is within nor-
mal and during pituitary basophilia// Book.: Modern questions of endocrinology// Ed. N.А. Judaeva, - Mos-
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by means of the АСТН action, glucocorticoids; cortisol and corticosterone are  
discharged from adrenal cortex to blood. 

Cortisol-corticosterone produced by adrenal cortex zona fasiculata, represents 
most active glucocorticoid. It circulates in peripheral blood, mainly in the form 
binding with α-globulin transcortin. The effect of cortisol on organs is very diverse. 
It is involved in the regulation of protein and carbohydrate metabolism. As a 
result of its action in some tissues (lymphoid, muscular, connective), it suppresses 
(inhibits) protein synthesis and at the same time, cortisol facilitates protein 
synthesis in liver (anabolic effect), has anti-infl ammatory and desensibilization 
action, in particular, it suppresses capillary permeability of all the elements 
of any infl ammatory process, diapedesis, exudation, creation of antibodies, 
granulomatous proliferation and hampers the processes of rehabilitation. The 
number of mast cells and histamine is released under its infl uence. Corticosterone 
decreases permeability of cell membranes, facilitates inhibition of glucose and 
amino acids. It participates in gluconeogenesis or creation of glucose from amino 
acids. At the same time, it increases the level of glycogen in the liver. As a result 
of the cortisol action, synthesis of glycogen and oxygenation of glucose decreases 
in muscles, which is one of the reasons of hyperglycemia. The increase of blood 
glucose level is also facilitated by lipolysis which is also stronger with the infl uence 
of cortisol. Cortisol causes a peculiar fat distribution in subdermal cellulose. 
With it action, the total level of lipids in the liver increases and mobilization of 
free fat acids takes place. Hyperglycemia causes increase of insulin secretion, 
insulin in its turn, hampers mobilization of free fatty acids caused by cortisol. 
Due to the effect of insulin fat appears more intensely and overlaps the decrease 
of fat synthesis created by cortisol from carbohydrates. Cortisol stimulated the 
creation of blood from marrow. The hormone hampers resorption of glucose in 
the renal tubule, which is accompanied by urine glucose (glycosuria). by the 
infl uence of cortisol, collagen production diseases, which simplifi es  its release; it 
stimulates various enzyme systems which is characterized by signifi cant increase 
of the levels of free hydrochloric acid and acidity, production of pepsin in the 
stomach acid and thinning of gastric mucosa during cortisol surplus  may cause 
the development of peptic ulcer (10, 69, 70)67.  Prolonged cortisol surplus causes 
protein defi ciency, muscle atrophy, swelling and development of osteoporosis as 
a result of  catabolism of bone protein base and further release of salts. Depletion 
of proteins in its turn causes disorder of creation of epiphyseal cartilages and 

cow.Medicine.1975.  iss. 5, p.29-44. Bing R.F, Schulster D,   -  Steroidogenesis in isolated adrenal glomer-
ulosa cells: Response and effect of potassiu, serotonin and (ser1-Aia2) – angiotensin. II//J.Endocrinology, 
1974, v.74, p.261-272.  Mc Cann S.M.  Ajika K.  Fawectt C.P. et.al.,  -  Hypothalamic control and inhibiting 
newrohormones//In:Hormone metabolism and stress. Recent progress and perspectives: proceding of an 
international symposium. Smolenice. September 17-20, 1972, /Ed.S. Nemea R. Bratislawa, 1973, p.67-77.
67 Bazarnova М.А.  – Hormones in the norm and pathologies // book.: Manual on Clinical Lab Diagnos-
tics. Part 3, Cinical iochmistry/edit.: М.А. Bazarnova and V. Т. Morozova, Kiev, Zdorovia, 1986. сp5-64. 
B aranov V.G. Leibson K.G. Savchenko O.N. and others  -  Physiology of endocrine system. Tbilisi, 1991, p. 
323-333. S ergeev P.V.  - Steroid  - hormones, Moscow.  Medicine. 1984. p.240.
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increases slowing of processes of the organism.   In case of hypercortisolism,  
increase discharge of calcium followed by declination of bone tissue protein 
catabolism and bone tissue decalcifi cation, may facilitate creation of urine 
calculus  in the kidneys. Additionally, prolonged abundancy of cortisol decreases 
involvement of amino acids in muscles and brings the  contructing elements to 
necrosis, cell infi ltration, phagocytosis and decrease of accummulation of glucose 
in muscles (10)68.

Cortisol is involved in the perception and integration of sensory impulses by 
the central nervous system, the hormone signifi cantly decreases the electric 
irritability threshold of the brain, increasing the trend of epileptic seizures in 
the persons inclined to have this disease. Corticosteroids help to maintain the 
cardiovascular function and its protection from environmental conditions. The 
hormone improves normal circulation of blood during a shock, increases the 
level of lipids circulating in the blood, decreases cholesterol diffusion and its 
prolonged high levels in blood, speeds up the development of atherosclerotic 
processes (10, 70)69. 

Secretion of cortisol by adrenal cortex is not of continuous nature circadian 
cycle is characterized by maximum concentration in blood – in the morning 
(06:00 09:00) and minimum concentration in the evening (71)70 .    This rhythm 
of cortisol fl uctuations totally depends on the rhythm of fuctuations of АСТН is 
controlled by a mechanism of negative feedback existing between the adrenal 
cortex, hypothalamus and hypophysis. In the extreme conditions (stress, shock) 
signifi cant discharge of cortisol happens in the the organism, as a result of the 
activation of   adenohypophysial corticotropic function (72, 73, 74)71.

 The stress caused by the effect of noise  and immobilization is characterized 
by high levels of cortisol (75, 76, 77 )72,  the condition characteristic of the 

68 Bazarnova М.А.  – Hormones in the norm and pathologies // book.: Manual on Clinical Lab Diagnostics. 
Part 3, Cinical iochmistry/edit.: М.А. Bazarnova and V. Т. Morozova, Kiev, Zdorovia, 1986. сp5-64.
69 Bazarnova М.А.  – Hormones in the norm and pathologies // book.: Manual on Clinical Lab Diagnostics. 
Part 3, Cinical iochmistry/edit.: М.А. Bazarnova and V. Т. Morozova, Kiev, Zdorovia, 1986. сp5-64. Sergeev 
P.V.   - Steroid hormones, Moscow.  Medicine. 1984. p.240.
70 Fulkerson W.J. Tang B.Y.  - Uitradian and citradian Rhytmus in the plasma Concentration of cortisol in 
Sheep// J.Endocr. – 1979, v.81, p.135-141.
71  Medvedeva N.А., Medvedev О.С.  - Glucocorticoids and humoral regulation of blood circulation. Hu-
moral factors in regulation of adaptive reactions of cardiovascular system//Results of Science and tech-
nique. Human and animal physiology, Москва.  Медицинmoscow.Medicine. 1990. t.41, p.79-83. Дanielov 
М.М. -  Hormonal and hemodynamic shifts during post-aggressive reaction of organism// PhD. Diss. in 
med.sc., Tbilisi.  1985.  p.203. Sapolsky R.M. Krey L.C. Merwen B.S. -  stress Down – regulates conticoste-
rone recoptors in a sife – specifi c manner in the brain// Endocrinolgy, - 1984, v.114, №1, p.287-302.
72 Akhaladze L. Khananashvili M. Chikhladze – Changes of testing protective reactions of various complex-
ity. Sokhumi University Works. Series of natural Sciences. Tb. 2011.pp. 58-66.  C rassler J., Krentnansky R., 
Jarova D., Dobrakorova M., Hemorrage – evoked hormonal responses and thear changes in rat previously 
exposed to immobilization stress// stress: Neurohumoral and humoral mechanisms/ Ed. C.R. Van Loon, R. 
Kretnansky, R. McCarty, J.Axelrod – New-York, Cordon and breach Science Publishers, 1989, p.665-677. 
Vigas M.   - Neuroendocrine responses to psychosocial and somatic stress in rat and humans//stress: Neuro-
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decrease of the volume of circulating blood is also characterized by high level of 
glucocorticoids  (78)73.  

Many observations and researches show that the stress from chronic immobilization 
cause activation of pituitary - adrenal – cortical and sympathoadrenal system as 
well as metabolic changes of the organism. On the one hand, there is increase 
of the level of epinephrine and norepinephrine in plasma  (79,  80)74, and on the 
other- increase of glucose concentration (25, 81, 82)75, which causes development 
of hyperglycemia (30)76. Glucose is a simple carbohydrate (C6H12O6), belonging to 
the group of monosaccharides. All monosaccharides are colourless, well soluble 
in water, crystal agent with a sweet taste. Carbohydrates are major energetic 
sources of food. Apart from the energy metabolism, carbohydrates play most 
important role in metabolism in any sphere. It is necessary for life and activity 
and is of special importance for nervous system using 2/3 of blood glucose. The 
basic stages of carbohydrates energy metabolism in the body are:   hydrolysis, 
absorption, synthesis of glycogen, glucogenesis, synthesis of agents containing 
carbon (glucuronids, glycosaminpglycans, glycoproteins, etc.), participate in the 
energetic metabolism of anaerobic and aerobic processes.  

Metabolism may be disrupted at any stage. The main reason for disruption of 
carbohydrates metabolism and hyperglycemia is the main reason for the disruption 
of cabohydrates metabolism and hyperglycemia  disruption of its neural-humoral 
regulation. Infl uence of the nervous system of carbpnhydrates metabolism is 
also confi rmed by the fact that hyperglycemia accompanies irritation of the grey 
nucleus of hypothalamus, irritation of striate nucleus, psychic tension, emotions 
(“emotional hyperglycaemia”), during which irritation of cerebral cortex is 
irradiated to subdermal bodies. In the event of hyperglycaemia of central origin, 
impulses are transferred through sympathetic fi bers medulla of adrenal  gland 
causing discharge of adrenalin (41,39)77. Adrenalin stimulates glycogenolisis in the 
humoral and humoral mechanisms/ Ed., G.R. Van Loon, R. Kvernansky, R.McCarty, J.Axelrod. – New-York, 
Cordon and breach science Publischers, 1989, p.15-28
73 Lilly M.P., Endelang E.C., Cann D.S. - Responses of cortisol secretion to repeated Reamorrha ge in the 
anaestherized dog// Endocrinology. 1983, v.112, p.681-688.
74  Kubo T., Mumakura H., Endo S., Hagiwara Y., Fukumori R.  - Angiotensin receptor blockade in the 
anderior hypothalamic areal inhibits stress – induced pressor responses in rats. Brain Res Bull. 2001, 56, 
569-574.  S aiki Y, Watanabe T., Tan N., Matsuzaki M., Nakamura S:  - Role of central ANC // recoptors in 
stress – induced cardiovascular and hyperthermic responses in rats. Am J. Physiol. 1997, 272, R26-R33.
75 Akhaladze K., Khananashvili M.– Changes of glucose and cortisol idicators when testing the reactions 
of diffent diffi culty. Sukhumi State Uversity Works XIV. Series of Natural sciences. Tbilisi 2016 pp. 143-
154.  Akhalaze L. – Changes of biochemical indicators at various stages of the development of psychogenic 
stress. Monograph. Publishing house Meridiani 2013 pp. 63-71.  Yagiz  Üresin, Bahar Erbas, Mehmet Özek, 
-  Lasartan may prevent the elevation of plasma clucose levels induced by chronic stress. Pol, J.Pharmacol... 
2004, 56, 271-273. 
76 Kemmer FW, Bisping R, Steingruber HJ, Baar H, Hardtmann F., Schlayhecke R., Berger M:  - Psychol-
ogycal stress and metabolic control in patients with type I diabetes mellitus. N. Engl J.Med., 1986, 314, 
1078-1084.
77  Papin L.E.   -  Biochemical mechanisms of stress, Novosibirsk. Pubshing House. Science. 1983. p.232. 
Kulagin V.K.  -  Pathological physiology of trauma and shock – L., Medicine.  1978.  p.296.  
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liver and discharge of glucose to blood during acute nervous stress; the level of 
glucose depends on the nature of the stressor and intensity (83)78. Glycogenolysis 
is also increased by the impulses reaching the liver through sympathetic fi bers 
(41)79.  Disruption of hormonal regulation of carbohydrates is developed not only 
during disruption of central regulation of endocrine glands but also during the 
pathologies of the glands themselves or changes of peripheral mechanisms of 
hormones action. Of most importance for carbohydrates metabolism is pancreas 
hormones insulin and glucagon. Insulin facilitates fi xation of cabonhydrates their 
burning, and turn into fats. Their mechanism of action is connected with the 
activation of the ferments involved in glucose phosphorylation (hexokinases 
and glucokinases) and other compounds involved in glycolysis. Activation of 
parasympathetic nervous system inhibits secretion of insulin   (41)80. It is the defi cit 
of this hormone 9insulin0 that causes hyperglycemia which is connected with the 
decrease of  cell fl ow in respect ofglucose, decrease of glucose phospholнration 
hexokinase reaction,  strengthenng of the process of glucogenesis. Insulin 
secretion in blood is intensifi ed by glucose, cholinergic nerves, some amino 
acids, sulfonyl uric acid agents, АСТН.  The fact that insulin secretion starts 
before the food received is before intestine absorption, points to a certain role 
of neural-refl exive mechanism in insulin secretion (84)81.  Several factors such 
as angiotensin (AII)  - (renin-angiotensin system) have an effect on activity of 
sympathetic nervous system.both cenral (85)82 and peripheral (86)83  angiotensins 
(II) can facilitate activation of sympathetic  nervous system. The central A(II)-ის 
system has the role (function) of agitation in sympathetic reactions to stress (80)84, 
since A(II) secretion increases as a result of the appearance of stress in central 
and peripheral tissues,  so A(II) is classifi ed as an important stress-hormone 
(87)85. Physiological reactions (responses) to  stress irritator(stimulator) including 
increased blood pressure, increased heart beat, fever and increase of ACTH 
concentrations is related to activation of sympathetic nervous system. Therefore, 
there is connection between activity of sympathetic nervous system and renin-
angiotensin (RAS) system. 

Increased activity of sympathetic nervous system plays a signifi cant role in 

78 Armario A. Marti J, Gil M.  - The serum glucose response to acute stress is sensitive to the intensity of the 
stressor and to habituation. J. Psychoneuroendocrinology, 1990, 15(5-6):341-7.
79 Papin L.E. -  Biochemical mechanisms of stress, Novosibirsk. Pubshing House. Science. 1983. p.232.
80 Papin L.E.  - Biochemical mechanisms of stress, Novosibirsk. Pubshing House. Science. 1983. p.232.
81  Raikkonen K., Keltikangas – Jarvinen L., Adlercreutz H., Hautanen A:  - Psychological stress and the 
insulin resistence syndrome: Metabolism, 1996, 45, 1533-1538.
82 Wright J.W., Hardling JW.  -  Brain angiotensin receptor subtypes in the control of physiological and 
behavioral responses. Neurosci Biobehav Rev, 1994, 18, 21-53.
83  Hilgers KF, Veelken R., Rupprecht G, Reeh PW, Luft FC, Feiger H, Mann JFE:  - Angiotensin  II facili-
tates sympathetic transmission in rat hind limb circulation. Hypertension, 1993, 21, 322-328.
84 Saiki Y, Watanabe T., Tan N., Matsuzaki M., Nakamura S: - Role of central ANC // recoptors in stress – 
induced cardiovascular and hyperthermic responses in rats. Am J. Physiol. 1997, 272, R26-R33.
85 Yang G., Wan Y., Zhu Y: - Angiotensis II an important stress hormone. Biol Signals, 1996, 5, 1-8.
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disruption of the metabolism of glucose and fats (88)86. Prolonged stressing in 
plasma causes increase of the level of catechol amines,  corticosterone and 
glucose  (25, 81, 89)87. The changes caused by stress in the metabolism of glucose 
and fats  can facilitate development of diseases (etiology) – diabetes mellitus 
and cardivascular disseased (29)88. Chronic blockade of renin-angiotensin system 
(RAS) can decrease the reaction of sympathetic-nervous  system to stress and 
prevent development of cardiovascular diseases and type II diabetes mellitus 
(82)89.

Notwithstanding the fact that the reference literature contains data on the infl uence 
of stresson behavioural and biochemical values, the changes of behavioural 
indicators at all the three stages of the development of psychogenic stress have 
not been studied  in combination with the development of metabolic processes in 
an organism, which would help to reveal the nature of prepathological condition 
(biologically positive or negative) as a result of stress and would give us an 
opportunity to have timely preventive treatment of the diseases caused by stress.

86  Nonogaki K. Iguchi A. -  Stress acute hyperglycemia and hyperlipidemial: role of the autonomic nervous 
system and cytokines. Trends Endocrinol Metab, 1997, 8,192-197.
87   Akhaladze K., Khananashvili M.– Changes of glucose and cortisol idicators when testing the reactions 
of diffent diffi culty. Sukhumi State Uversity Works XIV. Series of Natural sciences. Tbilisi 2016 pp. 143-154 . 
A khalaze L. – Changes of biochemical indicators at various stages of the development of psychogenic stress. 
Monograph. Publishing house Meridiani 2013 pp. 63-71. De  Boer SF. Koopmans S., Slangen J., Van der 
Gugten J. - Plasma catecholamine, Corticosterone and glucose responses to repeated stress in rats: effect of 
interstressor interval length. J. Physiol behav, 1990 Jun; 47(6)://17-24.
88  Van Der Does FE, De Neeling JN, Snoek FJ, Kostense PJ, Grootenhuis PA, Bouter LM, Heine RJ:   - 
Symptoms and Well – being in relation to glycemic control in type II diabetes, Diabetes Care, 1996, 19, 
204-210.
89 Yagiz  Üresin, Bahar Erbas, Mehmet Özek,  - Lasartan may prevent the elevation of plasma clucose levels 
induced by chronic stress. Pol, J.Pharmacol... 2004, 56, 271-273.
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Chapter II. Study material and methods

The tests have been carried out in 90 male Lewis rats, weight:180-200 g. In 
the experiment, the animals were grouped into three groups at two stages of the 
study;

1) Test animals - (64 rats)

2) Control animals - (20 rats)

3) Intact animals - (8 rats)

At the fi rst stage of the study, in order to model psychogenic test, modifi ed 
method of active avoidance reaction was used. The emotional state of the animals 
was studied before and after stressing the rats by means of ‘open-fi eld” and 
“proconfl ict’ test. 

At the second stage of the study, the animals were decapitated under anesthesia 
at all the three stages of the development of stress (after stressing), in order to 
determine the concentrations of biochemical parameters (cortisol, glucose, 
cholesterol). For the purpose of anesthesia a 4% solution of hydrochloride  was 
injected in the peritoneum of intact and stressed rats (0.4 g hydrochloride was 
diluted in 25 ml distilled water 0. 1ml of the given agent was injected in animals 
with the weight of 100 g and 2 ml – in animals with the weight of 180-200 g. 
the animals did not react during surgery, which could be checked by squeezing 
their tails. Then blood vessels would be cut in the neck area with scissors and we 
would take the blood with a 5 g syringe.   

II.1. Modelling of psychogenic stress by modifi ed method 
of active avoidance reaction

Modelling of psychogenic stress with modifi ed method of active avoidance 
reaction was performed in a special cabin (Fig.1) - „Stress box” (90)90. The cabin 
consisted of three compartments of equal size (20X20X35cm) –one of them 
central (Fig. 1a) and 2 lateral compartments (Fig. 1. b,c), divided by a 10 cm partition. 
On the right and left side walls of the cage sound signal sources were fi xed (on 

90  Khananashvili M. M., Domianidze T. G.  – Method of Modelling Neurosis. Authorship certifi cate, 
№1506474, 1989. USSR.
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the right – Metronome – 2 Hz, on the left - Tone - 500 Hz). The fl oor and barriers 
of all the three compartments of the “Stress box” were electrifi ed (40V, AC), 
which provided an opportunity to irritate the paws causing pain with electricity. 

Active avoidance reactionto one of the sound signals (Metronome – 2 Hz) was 
developed as follows: The left lateral of the compartment cage could be closed, 
we would place the animal in the central (start) compartment. After 60 minutes 
we would give the next sound signal Metronome- 2 Hz). The time for its isolated 
action was 5 sec. During this time the rat had to go over to the next signalized 
compartment. In the event that the animal did not do this action, after the time for 
isolated action (5 sec) passed, the mouse would get electric shock on its paws. 
The rat had to return to the start compartment in 10 secs after going to the side 
compartment, otherwise it would again be subjected to pain irritator action.  

It was considered that the rad had worked out active avoidance reaction when 
the number of correct reactions on Metronome reached a 80% criterion within 
fi ve consequtive test days. The rat had to have active avoidance reaction in 
response to the second conditional signal (Tone – 500 Hz), i.e. it had to go to 
the left compartment of the “Stress box” within a 5 sec isolated action period 
(at this time the right compartment of the box was closed) and had to return to 
the start compartment within 10 sec. If this active avoidance reaction action was 
performed, the rat was punished and received pain irritator on its paws, which 
lasted until the animal had active defense reation.  Wqhen working out active 
avoidance reaction on Metronome and Tone, the animal would get conditional 
signal only when it was in the start compartment. One test comprised 20 samples 
with one minute intervals between signals. 

Workinfg out two active avoidance reactions separately – after the establishment, 
we would start testing active avoidance reactions on Metronome and Tone during 
one test. The animal would be again placed into the central compartment of the 
“Stress box”. At that time in the experimental cage partitions were taken away   
and the rat could freely get both into the right or left part. At this stage after 
the Metronome signaling the animal had to go to the right compartment of the 
“Stress box” and return to the start place in 10 sec while on Tone – it had to go to 
the left compartment and return in 10 sec. In the event of wrong reactions to the 
conditional signal, the animal would get irritation with pain caused electrically on 
its paws. The conditional signals (Metronome, Tone) interchanged in accordance 
with the Gellermann stochastic program (91)91, i.e. with using conditional signals 
randomly and with equal probability (50/50). Every following conditional signal 
was given to the animal with one minute intervals only when it was in the central 
compartment. 

During the test control experiment was also performed. The rats were placed 

91 Gellerman S.W. Change orders of alternating stimuli in visual discrimination experiments. J.Cenet. Psy-
chol, 1933. V.42, P.207-208.
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next to the experimental cage in the isolated fourth compartent with electrifi ed 
fl oor (40V, AC). In total, the animals got the same amount of pain irritation as 
the tested rats. With the difference that they did not have an opportunity to avoid 
pain irritation.   The following behavioural signs were demonstrated during the 
test: Duration of “grooming’, duration of vertical and horizontal posture,  passing 
between signals, number of head rising and boluses. 

 

Fig.1. “Stress box” cage (Pls. see the description in the text) 
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II.2. Assessment of the emotional state of animals

II.2.1. Assessment of the emotional state of animals by means of the 

“open fi eld” test

An “open fi eld’ represents an area of 80 cm  (Fig .2.), surrounded by a 30 cm  high 
opaque wall. The fl oor of the “open fi eld’ was divided into 16 parts: 4 central and 
12 peripheral. In the corners of the central squares there were 9 rat holes with the 
diameter of 3 cm. “Open fi eld” was lit with an 80 watt lamp which was located at 
150 cm height from the “Open fi eld” (92)92. 

Before starting testing in the “open fi eld”, we would hold the rat fo min in an 
individual black box. Then we would transfer it to the central square of the “Open 
fi eld” and within the following 5 minutes we would observe the following: Latent 
period of movement activity, (the time  starting from the rat being placed in the 
“Open fi eld” until the start of movement reactions), as well as the duration of 
crossing the squares, entering the center, vertical postures, examined rat holes, 
head rising, boluses and “grooming”.  

 Fig.2. “Open fi eld” diagram

92 Hall C.S. -  Emotional behavior in the rat. I.Defecation and urination as measures of individual differ-
ences in emotionality. J.Comp. Psychol. 1934. V. №2, P.385-403
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II.2.2. Assessment of the emotional state of animals by “proconfl ict” test

In order to assess the reactions of anxiety and fear, Fogel method was used 
with Corda and Boggio modifi cations (93)93. In the given methodics positive and 
aversive stimulus is combined with negative stimulus. Because of the dependence 
of positive and negative stimuli the animal has various reactions. In the event of 
the infl uence of strong negative stimulus, the animal is in the setting of negative 
emotional tension in “confl ict” situation, which is manifested in the  reactions of 
anxiety and fear. When the force of negative stimulus is decreased, the animal 
goes from a “confl ict” situation to “proconfl ict” situation, during which the 
positive stimulus does not lose its importance for a rat, i.e. in such conditions the 
animal’s behavior nearly does not change in response to the negative stimulus.  

 After a 48 hour deprivation of water, (we made the rat used to this test environment 
beforehand) we put the rat in a cage (Fig.3), where it had an opportunity to 
receive water from  a glass tube (Fig.3.a.), through which an electrode was passed 
(Fig.3.b.). The animal test in “proconfl ict” situation lasted for 5 minutes. In the 
absence of aversive stimulus, the animal was licking the tube for the duration 
of the whole test period (5 minutes) and made approximately 50-60 drinks, the 
duration of each of these drinks was 3 secs. 

In order to create a ”proconfl ict” situation, we would give the rat painful electric 
irritator every 3 secs from the tube with water when it was drinking, (0,3 mA). 
During the test (5 min) the following was registered: Latent period of getting to 
the tube, number of acts of drinking electrifi ed water, number of tries (the number 
of times getting to the tube without getting water) and duration of “grooming”. 
The number of the acts of drinking electrifi ed water determine the degree of the 
confl ict between motivation of thirst  and aversive irritator. There is a supposition 
that the depth of confl ict points to the level of fear and anxiety in an animal. 

93 Korda M.J., Biggio G. Stress and gabeargic transmission biochemical and behavior studies. Advances in 
biochemical psychopharmacology. 1986, V.41, P.121.
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F ig .3. “Proconfl ict” test cabin 

II.3. Determination of biochemical parameters

II.3.1. Determination of cortisol ELISA (Enzyme Linked Immunosorbent 
Assay) method with Humani kit

Steady-phase, plate, enzyme linked immunosorbent assay is used the purpose of 
which is creation of a layered (like a sandwich) complex between the antigen and 
primary and secondary antibodies. 

Anticortisol antibodies are received as a result of immunization of the rats with 
cortisol. In the analysis we used plates the holes in which are made of special 
material on which the antibodies are absorbed effectively. At fi rst, primary anti-
cortisol antibodies are entered in the holes, then material containing antigen and 
fi nally, secondary antibodies. 

Primary antibodies are fi xed on the walls of the holes, then they are joined by 
antigen (object cortisol) and on the receptors of the latter secondary antibodies 
are fi xed, which contain F. Peroxidase (FPO) on the surface. The activity of this 
enzyme is directly proportional to the amount of cortisol. After washing the здфеу 
with special buffer and adding 3,3 - 5,5 –tetramethylbenzidine and hydrogen 
peroxide mixture in the holes a coloured solution is received. Its intensity 
corresponds to the  content of cortisol which is determined on Photometer (EL-
X-800, ∆=450nμ) (94)94   The normal amount of cortisol in the serum (plasma) of 
adult rats  is 5,2 – 6,2 mmol/L.

94  Oelkers W. et.al., In: Rationell Diagnostik in der Endokrinologie (Ziegler R, et.al. eds) Stuttgart: Thieme, 
137 .1993
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II.3.2. Determination of cholesterol level by means of the enzymatic 
(cholinesterase) PAP-method with Humani kit

The principle of the method is based on enzymatic hydrolyses of cholesterol 
ethers by means of F. Cholinesterase (CE) and then oxidation of free cholesterol 
under the infl uence of F. Choline oxidase (CO). Hydrogen peroxide released as a 
result of this reaction with the involvement of F. Peroxidase (PO) transfers p-ami-
noantipyrine and phenol into a coloured agent (quinone amide):

         CE
Cholesterol ethers + H20 -------→ Cholesterol + fatty acids.

          CO
Cholesterol + O2 ---------→ 4- cholestenone + H2 02 + 2 H20

          PO
2H202 + 4 - aminophenasone + phenol -------→ quinone amide creation + 2H20
 (p- aminoantipyrine)      (red coloured)

Colour intensity refl ects the amount of total cholesterol, measured by biochemical 
analyzer (Humalyzer junion, Germany). Simultaneously cholesterol standard 
(5,2 mol/L) was determined and then total amount of cholesterol was calculated:  
 

     Object opt.extinction
---------------------------------- X 5,16 (mmol/L) (95)95

   Standard opt. extinction

The normal level of serum (plasma) cholesterol in adults is 3,7-5,2 mmol/L.

95 Pisan T., Gebski C.P., Leory E.T. et.al. Accurate Direct Determination of Low density Lipoprotein cho-
lesterol Using an Arch. Pathol Lab Med. 1995; 19:1127.
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II.3.3. Determination of glucose by enzymatic (glucooxidase) 
PAP-method with Humani kit

The principle of the method is based on oxidation of the enzyme glucose oxidase 
(G.O) with oxygen, as a result of which hydrogen peroxide (H202) is created. 
During thedecay of which as a result of the effect of the enzyme peroxidase 
condensation of phenol and p-aminoantipyrine into a coloured (chromogenous) 
compound takes place. The intensity of the solution colour refl ects the amount 
of glucose which is measured y biochemical analyzer (Humalyzer junior, Ger-
many): 

G.O
Glucose + 02 + H20 -------------→ Gluconati + H2 02

     P.O
2H2 02 + phenol + 4 aminoantypirine -----------→

4-(p-benzoquinone-monoamine)-phenazone + 4H2 02 

Coloured chinoimine

At the same time, the standard (5,55 mmol/L) is determined and then the amount 
of glucose is calculated:

      Obj. Opt.extinction
---------------------------------- X 5, 55 (mmol/L) 
    Standard opt. extinction

The normal amount of glucose in adult serum/plasma is 4,2 – 6,2 mmol/L . (96)96

Statistics of the experimental results was provided by means of the software Mi-
crosobt Excel. We have calculated the mean values (M) mean sq. deviation (SD) 
and confi dence probability (P).

96 Tiets NW (Hrsg). Clinical Guide to Laboratory Tests, Aufl age. Philadelphia. PA; WB Saunders Compa-
ny; 1995:266-273.
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Chapter III

Assessment of the biochemical status of tested and control rats, during the 
modelling of psychogenic stress, determination of behavioural 

and emotional characteristics

III.1. Changes of behavioural and emotional indicators at various stages of the 
development of psychogenic stress caused by other types of active avoidance 

reactions

III.1.1. Dynamics of testing active avoidance reaction during development and 
estabishment and two active reactions during one test in test animals.

In order to study the behaviour, learning and memory of rats in the process of for-
mation of separate active avoidance reaction to two sound irritators (Metronome 
- 2 hz; Tone – 500 hz) we would register the following during the tests: Amount 
of correct reactions of animals to sound signal (when during the isolated action 
of the sound signal, the rat would go the next compartment without pain electric 
irritation), number of the behavioural acts demonstrated by rats between the con-
ditional signals, the nature of proportion between the behavioral acts. 

In the process of the test, the rats demonstrated the following behavior; passing 
between the signals, ‘grooming’, vertical posture (the rat is standing on its feet 
and he paws are in the air), and horizontal posture (the rat is sitting and the paw 
is stretch in front, in the air), the number of fecal boluses and had raising. 

In order to reach 80% criteria in the test rats, working out and establishment of 
active avoidance reaction to the fi rst sound irritator (Metronome – 2 Hz) required 
120-160 electric strikes. After working out and establishment of active avoidance 
reaction on metronome active avoidance reaction was worked out by a sound ir-
ritator*(Tone-500 Hz) in order to reach the criteria of rats learning 60-80 electric 
strikes were required (Fig. 4).

We started to work out two active avoidance reactions separately – after the es-
tablishment we strted to test avoidance reactions on Metronome and Tone during 
one test. During the test of two active avoidance reactions during one test to a 
conditional irritator for the period of 14 days (280 electric strikes) the percentage 
indicator of the reactions did not   exceed  30-45%.

Thus, when checking active protective reaction to separate sound signals, it was 
shown that protective reaction of animals to second sound signal (Tone – 500 
hz) was worked out more rapidly 92-3 days0 while in order to get 80% learning 
criterion to the fi rst sound irritator (Metronome – 2hz) relatively more time was 
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needed 96-70 to work out active avoidance reaction (Fig. 4).

Figure 4 

FFigure1.   DDynamics of active avoidance response elaboration in the eexperimental  rrats  
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III.1.2. Changes in behavioural indicators of tested and control rats in the 
period of developing and establishing active avoidance reaction 

At various stages of developing psychogenic stress, in the conditions of various 
complexity of tests, we assessed rat behaviour in response to two different sound 
irritators (Metronome- 2hz, Tone – 500hz)  - in the period of working out and 
establishing active avoidance reaction (test rats). During the test control exper-
iment was also performed, the rats were place near the test cage, in the fourth 
compartment with electrifi ed fl oor (40 v, AC) who the same amount of pain irrita-
tion as the test rats at various stages of the stress development with the difference 
that they did not have a opportunity to avoid pain irritation (in control rats).

During the formation of active avoidance reaction, in the intervals between the 
conditional signals     the rats manifested the following behavior; vertical posture 
(the rat is standing on its feet and he paws are in the air), and horizontal posture 
(the rat is sitting and the paw is stretch in front, in the air), passing between sig-
nals, “grooming” and head raiding. 

In the period of working out and establishment of active avoidance reaction to 
the fi rst sound irritator (Metronome – 2 Hz) in both groups of the animals number 
difference between registered behavior indicators were registered by us. In both 
groups the animals would receive equal number of electric irritator  (electric shock 
punishment with 16 strikes). Among the forms of behavioural acts in the test ice   
the duration percentage of “grooming” was lower by 0,6%(±0,5 as compared to 
the  4,7% (±2,3) percentage of horizontal posture 2,6% (±1,1) while the duration 
of vertical postures exceeded the percentage of vertical postures  (Fig.5.a. Table. 
1). The number of passes between  signals, head raising and fecal boluses was 3,4 
(±1,2);  22,2 (±7,8)  and  5,6 (±1,7) , respectively  (Fig.5.b.  Table. 1).   During the 
test, the control animals in contrast to test animals, have revealed convincingly 
different behavior: The relation between every behavioural act to the fi rst sound 
irritator was as follows:  the percentage of the duration of vertical postures 15,7 
(±7,8) convincingly exceeded the percentage of the duration of horizontal pos-
tures 9,8 (±6,5) and “grooming” 0,1 (±0,2), the number of head risings and  fecal 
boluses was relevantly  24,6 (±6,4)  and 6 (±1,4) (Fig. 6.a.  Table. 2).
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Table. 1. Statistic assessment of behavioural values – in the period of develop-
ment and establishing active avoidance reaction and in the simultaneous testing 
period of two active avoidance reactions in the experimental mice;

Behaviour forms
I stage (1) II stage (2) III stage (3)

P 1-2 P 2-3
Aver-
age SD Aver-

age SD Aver-
age SD

Vertical positions 4,7 2,3 1,9 0,8 4 0,9 0,009 0,0001

Horizontal positions 2,6 1,1 3,9 0,7 0,3 0,2 0,009 0,02

Raising a head 22,2 7,8 25,3 6,2 13,6 4 0,04 0,05

Fecal boluses 5,6 1,7 2,7 0,5 5,2 1,1 0,001 0,0001

Transitions across signals 3,4 1,2 1,7 0,5 3,8 1,4 0,009 0,003

Grooming 0,6 0,5 2,1 1,1 0,1 0,1 0,005 0,02

At the second stage of the test, in the period of working out and establishing 
active avoidance reaction to the second sound irritator  – (Tone-500 Hz) as com-
pared to the period of working out and establishing active avoidance reaction 
– the protective reaction of rats was developed quicker., at this time  they would 
also get less electric irritation (electric punishment by 5 strikes) , number dif-
ferences were observed in behavioural indicators: duration of vertical postures 
(1,9%±0,8; Р=0,009), passing between signals (1,7±0,5; Р=0,009) and fecal 
boluses (2,7±0,5; Р=0,001)  was statistically convincingly decreased while the 
duration of ‘grooming’ (2,1±1,1; Р=0,005) and horizontal postures (3,9±0,7; 
Р=0,009) was convincingly exceeded the values of vertical postures (Table. 1. 
Fig.5 a.b). development of two protective reactions – In the period of establish-
ment in the control group – on Tone, when comparing to Metronome  between the 
acts of behavior duration of vertical postures (3,4±0,6; Р=0,009) and horizontal 
postures (7,3±2,1;Р=0,002), the number of fecal boluses (4,8±0,9; Р=0,002) and 
head risings (16±4,8; Р=0,008) was convincingly decreased. As for the duration 
of “grooming”, no convincing difference was observed at this stage (Table. 2. 
Fig. 6. a. b).
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Table 2. Statistical evaluation of behavioural indicators during the development 
of active avoidance reaction and one test in the period of simultaneous testing of 
two active avoidance reactions – in control rats. 

Behaviour forms

I stage (1) II stage (2) III stage (3)
P 1-2 P 2-3

Average SD Aver-
age SD Aver-

age SD

Vertical postures 15,7 7,8 3,4 0,6 14,8 3,3 0,009 0,1

Horizontal pos-
tures 9,8 6,5 7,3 2,1 1,1 1,5 0,002 0,003

Raising a head 24,6 6,4 16 4,8 14,5 3,3 0,008 0,001

Fecal boluses 6 1,4 4,8 0,9 6,4 1,8 0,002 0,005

Grooming 0,1 0,2 0,6 1,2 0,5 0,5 0,2 0,4

when comparing  each behavioural act between the test and control group of rats, 
the percentage indicators of the duration of vertical (15,7±7,8;P<0,001) and hor-
izontal  (9,8±6,5;P<0,002) postures and the number of head raisings (24,6±6,4; 
P<0,001) in response to the fi rst sound irritator was statistically convincingly 
increased. The duration of ‘grooming’ did not convincingly change at this stage 
(Table. 2).  In the period of  the development and establishment of two protective 
reactions to sound irritator, when compared to the fi rst sound irritator – Metro-
nome in control rats the percentage of the duration of vertical postures (3,4±0,6; 
P=0,009) and horizontal postures (7,3±2,1; P=0,009), the number of fecal bolus-
es  (4,8 ±0,9; P=0,002) and head raisings (16±4,8; P=0,008) was convincingly 
decreased. As for the duration of “grooming”, no convincing difference was ob-
served at this stage (Table. 2. Fig. 6. a. b).  

Therefore, comparison of the proportional relation between the behavioural acts 
of the mice of both groups in the period of developing and establishing active 
avoidance reaction on metronome and Tone  has shown that when the rats get a 
larger amount of electric pain irritator at the stage of development of the reaction 
(electric punishment by striking 16 times) – vertical posture are dominant behav-
ior 9especially high in the control rats, when the animals did not have an oppor-
tunity to avoid the pain)  (Table. 5.a. Fig. 6.a.). In the period of automated pro-
tective reactions – at the second stage, the animal received relatively less amount 
of electric irritator (electric punishment with 5 strikes) which showed changes in 
proportional relation between behavioural acts. At this stage the dominant behav-
ior in the test group is duration of horizontal postures and “grooming’ while in the 
control group as compared to the test group, the dominant behavior is convincing 
increase of vertical and horizontal postures activity (Fig. 5. a.  Fig. 6. a.).
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III.1.3. Behaviour of tested and control rats during the period of testing the two 
simultaneous 14 day active avoidance reactions

After the development and establishment of active avoidance reaction on Metro-
nome and Tone both irritators were used in ne test. We would turn on the irritators 
alternately according to Gelelrman scheme (91)97.

When testing two avoidance reactions during one test, as compared to the period 
of protective reactions, the animals in both groups during the period of whole 
test (14 days) were punished by larger amount of electric irritator 9electric shock 
punishment by striking 26 times, since the animals were unable to develop active 
avoidance reaction), which was shown in the changes of proportional relation be-
tween behavioural acts. In particular, in test rats the percentage of the duration of 
vertical (4±0,9; Р=0,0001) and passing between signals (3,8±1,4; Р=0,003) and 
the number of fecal boluses  (5,2±1,1;  Р=0,0001) was convincingly increased 
(Fig. 5.a.b., Table. 1),  while the duration of ”grooming” (0,01±0,1; Р<0,02) and 
horizontal postures (0,3±0,2; Р<0,02) was convincingly decreased, where there 
was no convincing difference (Table. 1. Fig.5.a). When compared to the fi rst 
conditional irritator (Metronome – 2 Hz) in one test, during the development 
and establishment of two active avoidance reactions convincing changes showed 
In the behavioural indicators of the animals in the number of the indicators of 
duration of horizontal postures  (0,3±0,2; Р=0,001) and head raising (13,6±4; 
Р=0,002) (Table. 1), while the difference between vertical postures and “groom-
ing” was  not convincing  (Fig. 5. a).  In control rats, when compares to the period 
of development and establishment of  two protective reactions (Metronome and 
Tone)  at this stage of the test,  duration of horizontal postures (1,1±1,5; Р=0,003) 
and head raising (14,5±3,3; Р=0,001) was convincingly decreased, the number of 
fecal boluses was increased (6,4±1,8; Р=0,005). Activity of vertical postures was 
also convincingly increased (14,8±3,3; P=0,01) (Fig. 6.a).  When comparing the 
control rats with the test rats in the period of development and establishment of 
two active avoidance reactions in one was convincingly increased in the indica-
tors of  the duration of vertical postures (14,8±3,3; P<0,001) while the indicators 
of the number of fecal boluses (6,4±1,8; P<0,01)  and head raising  (14,5±3,3; 
P<0,01) were not convincingly changed (Table 1. and 2.). In the control group, 
when comparing the period of development of protective reactions  to two sound 
signals and the period of  development and establishment of protective reactions, 
in the period of  development and establishment of two active reactions of avoid-
ance in the test, the number of the vertical postures  (14,8±3,3; P=0,1) was con-
vincingly increased, the number of horizontal postures (1,1±1,5; P=0,003), the 
number of head raising (14,5±3,3; P=0,001) and fecal boluses (6,4±1,8; P=0,005) 

97 Gellerman S.W. Change orders of alternating stimuli in visual discrimination experiments. J.Cenet. Psy-
chol, 1933. V.42, P.207-208.
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was convincingly decreased while the indicator of “grooming” did not change. 
Therefore, during this test (in both groups) in the conditions of two active avoid-
ance reactions for 14 days vertical postures are still prevalent and convincingly 
increased (0,0001) as compared to the period of development and establishment 
of protective reactions (II stage) (Fig. 5 a.b;   Fig.6 a.b.). 

III.2. Characteristics of emotional state of animals in the period of 
developing and establishment of active avoidance reactions of 

different complexity

III.2.1. Behaviour of tested and control animals in the “open-fi eld” test

Before testing active avoidance reaction in the “open fi eld”, the behavioural forms 
shown by the test and control animals were presented as active (moving) and 
passive (motionless) indicators in the test.  (Fig.7; Fig.8).  Active values of test 
animals, intact rats were determined by the following behavioural mechanisms: 
active latent period of motion did not exceed 1 sec, such manifestations of test 
behavior like  crossed squares, vertical postures, head raising, defecation and the 
number of the tested rat holes were  37,5(±15,6); 17,2(±4,9); 20,6(±9,7); 2(±2); 
4,4(±1,7), respectively (Fig.9.a), While the total indicator of “grooming” was 
within 16 secs (±5,4) (Fig. 9.b); passive indicator I the ‘open fi eld’  was the phase 
of motionless state of animals (mechanism) (Fig.7). After the development and 
establishment of active avoidance reaction to the irritator on Metronome when 
studying the rats behaviour in the ‘open fi eld’, duration of entering the center 
(2±0,5; Р=0,008) and ‘grooming” (28,3±8,9sec;Р=0,001) was statistically con-
vincingly increased, and the duration of vertical postures  (10,5± 4,8; Р=0,003) 
and the number of the examined rat holes (2,5±0,7; Р=0,004) was decreased. La-
tent period of movement activity and crossed squares, the number of head raising 
and fecal boluses tended to decrease (Fig.9. a, b;  Table 3). 

As compared to the period of development and establishment of active avoid-
ance reactions on Metronome, in the period of development and establishment 
of active avoidance reactions on Tone, in the “open fi eld” latent period of move-
ment activity    (5±0,5 sec; Р=0,0001) and “grooming” (43,5±15,1 sec; Р=0,009) 
was convincingly increased (Fig.9.b Table 3), The number of holes (1,4±0,7; 
Р=0,002) was decreased (Fig.9.a). The number indicators of crossed squares, ver-
tical postures was decreasing, the number of head  raising and fecal boluses did 
not show convincing differences (Fig.9.a., Table 3).  As compared to the period 
of established protective reactions, after 14 days  of active avoidance reactions 
after testing for 14 days in the “open fi eld” duration of the latency period of 
movemnt activity (6,7±1,3sec; Р=0,001) and “grooming” convincingly increased  
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(88,3±28,7sec; Р=0,0003) (Fig.9.b.), The number of crossed squares decreased 
(5,7±3,6; Р=0,003). There were o convincing changes in the numbers if entering 
the center and fecal (Fig.7; Fig.9; Table. 3.).

Table 3. Statistic evaluation of behavioural indicators by „open fi eld” test at var-
ious stages of development of psychogenic stress in test rats

Behavioural 
forms

Intact (1) I stage (2) II stage (3) III stage (4)

P 1-2 P 2-3 P 3-4
Ave. SD Ave. SD Ave. SD Ave. SD

Entry into center 1 1 2 0,5 2,8 0,7 3,5 1,1 0,008 0,05 0,08

Crossed squares 37,5 15,6 27,8 19,7 15,5 8,9 5,7 3,6 0,1 0,05 0,003

Vertical posture 17,2 4,9 10,5 4,8 8,7 5,5 3,4 1,9 0,003 0,2 0,007
Examined hole 

refl ex 4,4 1,7 2,5 0,7 1,4 0,7 0,7 0,6 0,004 0,002 0,02

Raising a head 20,6 9,7 15,5 2,6 12,1 4,6 6,3 2 0,07 0,03 0,001

Fecal boluses 2 2 0,7 1,2 0,5 0,6 0,3 0,7 0,06 0,3 0.2

Latent period 0,8 0,3 3 1,2 5 0,5 6,7 1,3 0,05 0,0001 0,001

Grooming
16,3 5,4 28,3 8,9 43,5 15,1 88,3 28,7 0,001 0,009 0,0003

When testing the control rats in the “open fi eld” it has been shown that before 
development of active avoidance reaction as compared to the test rats the number 
of crossed squares (49,2±2,9; Р=0,008) and examined holes (8,2±4,3; Р=0,001) 
was convincingly increased. (Table.4), while the indicator of the duration of 
“grooming” (3,7±3,3; Р=0,0006) was convincingly decreased. No convincing 
changes were observed in the numbers of the latent period of motion activity, 
entering the center, fecal boluses and head raising (Table. 4. Fig.: 10. a.b).  After 
the development and establishment of active avoidance reaction on Metronome 
in the “open fi eld”, the number of crossed squares (30,2±6,5; Р=0,001), vertical 
postures  (12,7±8,3; Р=0,002) and examined holes (4,7±2,5; Р=0,001) was con-
vincingly decreased (Fig. 10.a; Table 4). Duration of the latent period of motion 
activity (3±0,8sec; Р=0,001) and grooming (11,2±0,9sec; Р=0,002) was convinc-
ingly increased (Fig.10.b; Table 4). When comparing to test animals, the number 
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of examined holes (4,7±2,5; Р=0,001), crossed squares (30,2±6,5; Р=0,002) and 
vertical postures (12,7±8,3; Р=0,001) were convincingly increased in the control 
group, while the number of head raising (16,5±1,7; Р=0,02) and fecal boluses 
(1,7±1,2; Р=0,01) was slightly lower as compared to test animals  (Fig. 9. and 
10). 

As compared to the period of development and establishment of active avoid-
ance reactions on Metronome, in the period of development and establishment of 
two protective reactions on Tone, in the “open fi eld” latent period of movement 
activity was convincingly increased    (5,2±0,5sec; Р=0,001) and he duration of 
entering the center (3,5±0,5; Р=0,001) and ’grooming’ (19,2±4,2; Р=0,005) was 
increased (Table.  4. Fig.10.a.b), while the indicator of the number of crossed 
squares  (21,2±3,1; Р=0,006) was convincingly decreased. Indicators of vertical 
posture, examined holes, head raising and fecal boluses  showed a tendency to 
decrease (Table. 4. Fig.10.a.b).  The data of the control animals – the number of 
crossed squares (21,2±3,1; Р=0,001), vertical postures (10,5±4,2; Р=0,002) and 
examined holes (3±0,8; Р=0,001) was convincingly increased as compared to test 
animals ( Table. 3.  Table. 4).

Table. 4. Statistic evaluation of behavioural indicators by „open fi eld” test at 
various stages of development of psychogenic stress in control rats

 Behavioural 
forms

Intact (1) I stage (2) II stage (3) III stage (4)
P 1-2 P 2-3 P 3-4

Ave. SD Ave. SD  Ave. SD Ave. SD

Entry into center 1 0,8 2 0 3,5 0,5 7,2 1,7  0,2 0,001 0,002

Crossed squares 49,2 2,9 30,2 6,5 21,2 3,1 14,2 7,8  
0,001 0,006 0,2

Vertical posture 18,2 8 12,7 8,3 10,5 4,2 6,7 4 0,002 0,3 0,1

Examined hole 
refl ex 8,2 4,3 4,7 2,5 3 0,8 1 0,8 0,001 0,1 0,006

Raising a head 20,2 3,4 16,5 1,7 12,5 5,2 10 4 0,04 0,09 0,2

Fecal boluses 2,2 0,2 1,7 1,2 0,5 0,5 0 0  0,2 0,06 0.06

Latent period 0,5 0,5 3 0,8 5,2 0,5 8 0,8 0,001 0,001 0,006

Grooming 3,7 3,3 11,2 0,9 19,2 4,2 32 4,5 0,002 0,005 0,003
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During one test of two active avoidance reactions after 14 days, comparison to 
the period of established protective reactions showed that in test animals, the 
indicator of the duration of latent period (6,7±1,3; Р=0,001) and grooming was 
convincingly increased, while the duration of vertical postures convincingly de-
creased  (3,4±1,9; Р=0,007),  changes of increasing and decreasing numbers of 
crossed squares (5,7±3,6; Р=0,003) and raising a head (6,3±2 Р=0,001), entering 
the center and examining holes were observed. When compared with the period 
of two protective reactions the number of entering the center (7,2±1,7; Р=0,002), 
latent period of motion activity (8±0,8sec; Р=0,006) and the duration of “groom-
ing” (32±4,5sec; Р=0,003) was convincingly increased (Fig.10.b; Table. 4),  
while the examined hole refl ex  (1±0,8; Р=0,006) was convincingly decreased. A 
tendency of the decrease of the number of crossed squares  (14,2±7,8; Р<0,006) 
and duration of vertical posture (6,7±4; Р<0,1) was observed. In control group 
as compared to test animals, latent period of motion activity (8±0,8; Р=0,009) 
the duration of postures (6,7±4; Р=0,002) and the number of head raising (10±4; 
Р=0,002) were convincingly increased. Decreases and increases in the indicators 
of the number of the crossed squares (14,2±7,8; Р<0,02) and duration of “groom-
ing’ (32±4,5;Р<0,01) were observed (Fig.9. Fig.10).

Therefore, in the “open fi eld’ test at all the three stages of the test in the rats of 
both groups, intact animals and when comparing them between the stages, in the 
setting of development and establishing active protective reactions ans simulta-
neous 14 days test of two active avoidance reactions in behavioural indicators,  
duration of “grooming   (0,0003) and latent period of motion activity (0,0001) 
were convincingly increased, while in the rest of the indicators of  the research 
activity, a tendency  to decrease was observed (fi g.7, 8. Table. 3, 4).  The values 
of the crossed square, vertical postures and examined are in direct correlation 
with increase of the motionless phase (Fig .7.8), indicating increase of tension.
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III. 2.2. Behaviour of tested and control animals in the “proconfl ict” test

According to the “proconfl ict” test, when assessing the reactions of fear and 
anxiety in animals, it has been shown that before testing the avoidance reactions in 
the group of test rats, the number of acts of water drinking punished by electricity 
was 8,4(±4,5). The indicator of the given behavior reaction in the test mice was 
convincingly decreased both after developing/establishing active avoidance 
reaction on Metronome   (3±0,7; Р=0,001) and development and establishment 
of two active protective reactions (1,5±0,7; Р=0,002) as well as after 14 days of 
testing two active avoidance reactions in one test (0,6±0,5; Р=0,004) (Fig. 11 a. 
Table. 5).

Table 5. Statistic evaluation of behavioural indicaors of performing “proconfi ct” 
test at various stages of development of psychogenic stress in test and control 
rats. 

Number of acts 
of drinking water 
punished by elec-

tricity

Intact (1) I stage (2) II stage (3) III stage 
(4)

P 1-2 P 2-3 P 3-4Ave. SD Ave. SD Ave. SD Ave. SD

Test rats 8,4 4,5 3 0,7 1,5 0,7 0,6 0,5 0,001 0,002 0,004

Control rats 4,7 3,3 2,7 0,5 1,7 0,5 0,5 0,5 0,09 0,002 0,008

When comparing the number of the acts of drinking water punished by electricity 
with intact rats, the number of such acts was convincingly decreased after he 
development and establishment of active protective reactions (1,7±0,5; Р=0,002) 
and was even more decreased during the 14 days testing of two active protection 
reactions in one test (0,5±0,5; Р=0,008) (Table. 5). There was no difference 
shown during development- and establishment of active avoidance reactions 
on Metronome compared to intact animals (2,7±0,5; Р=0,09) (Fig.11.b.). No 
convincing changes in behavioural indicators were shown in the “proconfl ict” 
test comparing the test and control rats at various stages (Table.  5).

Therefore, at all the three stages of development of psychogenic stress in 
“proconfl ict’test in the rats in both groups the number of the acts of drinking 
water punished with electricity is convincingly decreased as compared to intact 
rats, which indicates the increase of fear and tension.  



132

Picture 11-a 

PPicture 11--bb  

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Registration deadlines
Intact 4.7
Metronome 2.7
Tony 1.7
1+14 0.5

N
um

be
r o

f a
ct

s o
f d

rin
ki

ng
 w

at
er

 
pu

ni
sh

ab
le

 b
y 

el
ec

tr
ic

 s
ho

ck
. n

 

Behavior of control rats in the " " test 

PPicture 11--aa  

Picture 11-b 

0

1

2

3

4

5

6

7

8

9

Registration deadlines
Intact 8.4
Metronome 3
Tony 1.5
1+14 0.6

N
um

be
r o

f a
ct

s o
f d

rin
ki

ng
 w

at
er

 
pu

ni
sh

ab
le

 b
y 

el
ec

tr
ic

 s
ho

ck
 

Behavior of experimental rats in the "pro--conflict" test 

Behavior of control rats in the " " test 



133

III. 3. Assessment of biochemical parameters at various stages of 
psychogenic stress caused by active avoidance reactions of various 

complexity (in tested and control animals)

III.3.1. Determination of the concentration of biochemical parameters in blood 
plasma during developing active protective mechanisms in the period of testing 

the two simultaneous 14 day active avoidance reactions in tested 
and control rats

At the fi rst stage of the experimental theme, at the various stages of development 
of psychogenic stress, in the conditions of experiments of various complexity, we 
studied behavioural indicators of rats in response to two various sound irritators 
(Metronome – 2Hz, Tone -500Hz) in the period of developing and establishing 
active avoidance reaction and development and establishment of two active 
avoidance reations simultaneously in a 14 day test. At the second stage of the 
research, at all three stages of developing stress (after stressing) the intact and 
stressed rats were decapitated (under anesthesia), blood samples were collected 
to determine the concentration of biochemical parameters.  

During the experiment, at all three stages of stress development – the level of 
biochemical parameters (cortisol, glucose, cholesterol) in blood plasma were 
determined. 

The quantitative values of cortisol, glucose and cholesterol in blood plasma of 
intact rats was 28 mmol/L (±1,9),  2,8 mmol/L (±0,8), 1,4 mmol/L (±0,1) (Table. 
6. Fig.12). 

After developing and establishing active avoidance reaction to sound irritator 
on Metronome, when comparing the animals of both groups with intact 
animals, concentration values of  cortisol (38,4±9,0; Р=0,004 (test); 38,8± 6,8; 
Р=0,004(contr.),  glucose  (4 ± 0,7; Р=0,004 (test); 3,9±0,4; Р=0,002 (contr.) 
and cholesterol (1,7±0,5; Р=0,009 (test) were convincingly increased  (Tables. 6 
and 7). There was no convincing increase of the concentration of cholesterol in 
control group (1,6±0,2;Р=0,01) (Table. 7).



134

Table 6. Statistical evaluation of biochemical indicators at various stages of de-
velopment of psychogenic stress in test rats 

Cortisol Glucose Cholesterol

Stages  Ave. SD P  Ave. SD P  Ave. SD P

Intact 28 1,9 2,8 0,8 1,4 0,1

I stage 38,4 9,0 0,004 4 0,7 0,004 1,7 0,5 0,009

II stage 33,5 3,5 0,001 3,7 0,4 0,001 1,6 0,5 0,09

III stage 43,5 9,2 0,0001 3,8 0,4 0,003 1,7 0,2 0,002

On the second sound irritators – Tone, after the development and establishment 
of two protective reactions when comparing with intact rats there were changes 
of the level of biochemical values in blood plasma : in particular, the level of 
cortisol (33,5±3,5; Р=0,001(test.); 33,1±3; Р=0,007(contr.)) and glucose (3,7±0,4; 
Р=0,001(test.); 3,7+0,4; Р=0,008(contr.)) concentration was convincingly 
increased, while. When comparing to conditional signal (Metronome-2hz), after 
the period of establishment of two active protective reactions, no convincing 
changes in the concentrations of cholesterol (1,6±0,5; Р=0,09 (test.), 1,4±0,2; 
Р=0,3 (contr.) and glucose (3,7±0,4; Р=0,02) (test.), (3,7±0,4; Р=0,01) (contr.) 
was observed Tables. 6 and 7. Fig.12 and 13).

Table. 7. Statistical evaluation of biochemical indicators at various stages of de-
velopment of psychogenic stress in control rats

Cortisol  Glucose Cholesterol

Stages Ave. SD P Ave. SD P Ave. SD P

Intact 28 1,9 2,8 0,8 1,4 0,1

I stage 38,8 6,8 0,004  3,9 0,4 0,002 1,6 0,2 0,01

II stage 33,3 3 0,007 3,7 0,4 0,008 1,4 0,2 0,3

III stage 31,5 2,7 0,005 3,8 0,5 0,005 1,8 0,3 0,002

When developing and establishing active avoidance reaction on Tone, as compared 
to Metronome, mutual proportional changes between biochemical values in 
control rats were observed, cortisol concentration value  (33,1±3; Р=0,007) 
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was convincingly decreased, while in the test rats as compared to the controlled 
animals – no changes in the concentration values of  cortisol (33,5±3,5; Р=0,08) 
and glucose (3,7±0,4; Р=0,08) were observed (Fig. 12 and 13; Table. 6 and 7).   
The value of cholesterol concentration in control rats as compared to test rats 
was slightly decreased, i.e. at this stage no mutually proportional changes in the 
biochemical parameters of the test and controlled rats were observed (Tables. 6 
and 7;  Fig.12 and 13).

Therefore, in the period of developing and establishing the active avoidance 
reaction on Metronome and Tone (in both groups- of test animals) mutually 
proportional changes in blood biochemical parameters have provided us with 
the data of statistically convincing (Р=0,001) increase of the level of cortisol and 
glucose, while the change of the level of cholesterol did not show statistically 
convincing difference. 

After testing two avoidance reactions during one test , when comparing with 
intact animals, the parameters of the concentrations of cortisol  (43,5±9,2; 
Р=0,0001 (test.); 31,5+2,7; Р=0,005 (contr.), glucose (3,8+0,4; Р=0,003(test.); 
3,8+0,5; Р=0,005(contr.) and cholesterol (1,7+0,2; Р=0,002(test.); 1,8+0,3; 
Р=0,002(contr.)) in both groups of rats were statistically convincingly increased 
(Table. 6 and 7).  When comparing to the period of established protective reactions 
in the test rats the concentration of cortisol (43,5±9,2; Р=0,004) was convincingly 
increased, while the concentrations of glucose (3,8±0,4; Р<0,1) and cholesterol 
(1,7±0,2; Р<0,1) manifested no convincing changes (Fig.12. Table 6). When we 
compared the given parameters with intact animals  at this stage of experiment 
they were convincingly increased (Table. 7). Thus, during one test,  while testing 
two active avoidance reactions, the following changes of biochemical parameters 
took place in both groups of animals: after comparison of the development and 
establishment of active avoidance reaction to the fi rst sound irritator and the 
development and establishment of two protective reactions, concentrations of 
cortisol, glucose and cholesterol were statistically convincingly increased.  



136

0
5

10
15
20
25
30
35
40
45

 intact  I II III
Cortisol 28 38.4 33.5 43.5

Glucose 2.8 4 3.7 3.8

Cholesterol 1.4 1.7 1.6 1.7

%
 

Biochemical indicators in blood plasma of experimental rats at different 
stages of development of psychogenic stress 

Registration deadlines 

Fig. 12 

Fig. 13 

 

 

Fig. 12 

0

5

10

15

20

25

30

35

40

 intact  I II III
Cortisol 28 38.8 33.1 31.5

Glucose 2.8 3.9 3.7 3.8

Cholesterol 1.4 1.6 1.4 1.8

%
 

Biochemical indicators in blood plasma of control rats at different stages of 
development of psychogenic stress 

Registration deadlines 

Fig. 13 

 

 

Figure. 12

Figure. 13



137

Chapter IV. Review of study results

Numerous clinical and experimental researches have shown that adaptive reaction 
controlled by nervous system has two purposes: 1) Provide the stability of the 
system “organism-environment” and 2) Maintaining normal mode of functioning 
of the nervous system itself by means of the complex of mechanisms providing 
the organism stability - hemostasis. The study of hemostasis represents one of the 
main problems of biology and medicine, The notion of hemostasis implies not 
only the known stability of various physiological constants but it also involves 
the processes of adaptation and coordination of physiological reactions, which 
ensure the unity of the body both in normal conditions as well as in the event of 
a change of the condition of their existence.   Nervous and endocrine systems 
have a leading role in maintaining a unity of the structures and functions of the 
organism. The action of the nervous system causes activation of endocrine glands 
and vegetative functions which basically causes adaptation of the organism 
to the action of the conditions of environment.  During any effective reaction 
in connection with behavior, secondarily humoral (endocrine) and nervous 
mechanisms are involved which have a two-way communication with nervous 
system, its optimal function. Such function of the brain is called self-regulation 
of higher nervous activity.  

The purpose of the empiric studies, for years, was identifi cation of self-
regulatory action of behavior components, determination of the regularity of 
manifestation of behavioural acts in the conditions of the psychogenic stress 
caused by unfavourable combination of “informational triad” and the study 
of their infl uence on the adaptive indicators of metabolism  (cortisol, glucose, 
cholesterol). Psychogenic stress is caused by the infl uence of psychic factors. 
First of all the mechanisms affecting higher function of the brain like memory, 
motivation, emotion, decision making process etc. are enacted. In this case, the 
gate for stress-producing factor, which can involve different systems into stressed 
state: endocrine, immune, cardiovascular, digestive, discharge system, etc.       

Experimental modelling of psychogenic stress often uses a confl ict model that 
appears on the basis of the animal’s need and inability to satisfy this need. This 
confl ict realization is performed as follows: the animal is given pain irritation and 
is deprived of the opportunity to evade this pain. In the conditions of modelling 
such psychogenic stress, it has been determined that the intensity of stress reaction 
and the degree of the disorders in connection with it  increases, which strengthens 
activity of emotional system.

When modelling psychogenic stress, we would work out the active avoidance 
reaction to each irritator in the animals. At this time, when arbitrary signal got 
involved, in order to protect itslf from painful irritation, the rat would jump into 
the compartment from where it would have ability to jump (the other compartment 
was closed). When already ‘combining’ the developed protection reactions, we 
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would set a new task for the animal – it would be able to avoid the painful irritation 
only if when signal was on, it would have behavior oriented in space, i.e. it would 
not only jump over the barrier but also go to the signaling compartment. The rat 
was unable to do this task, so although it had avoidance reaction to the signal, 
it would still be punished by electric impact. The fact that during one try the 
animal is unable to work out adequate behavior in response to the introduction 
of a random scheme of two arbitrary irritators, can be explained as follows: due 
to the specifi cs of the experiment, in the given situation the rat does not receive 
information according to which it would have behavior oriented in space, i.e. 
the animal brain is functioning in the unfavourable conditions of ‘informational 
triad’ factors – information, motivation and the factor of time. In particular, the 
rats turned out in the conditions of a defi cit of motivation, time and pragmatic 
information for a long period of time, which was a hard task for them and was 
a stress factor for higher nervous function of the animals (2)98. Mass appearance 
of psychogenic stress is caused by a high fl ow of information, although the 
increase of information, its accrual itself does not cause the stress: human brain 
can perceive and process  vast amount of information, in certain condition, huge 
fl ow of information can turn into a strong stressogenic factor and may cause a 
disease which was named by Khananashvili in 1975 as “informational neurosis” 
and afterwards used it in a broader sense as “Informational disease” (12,35)99.  
Informational stress is a form of psychogenic stress and is caused by three factors, 
causing informational disease. These factors are: 1) amount of information, 2) the 
time necessary for processing information and taking decision and 3) level of 
motivation for taking decision. It is well-known that all of these three factors, the 
unity of which was named as “informational triad’ is largely the reason for normal 
behavior.  But in unsuitable conditions, these factors can turn into stressogenic 
factors, for example, in the conditions of high fl ow of information (or its defi cit), 
chronic time defi cit and high motivation for behavior (12)100.

In the process of experiment, two groups of animals were separated: test 
(experimental) and control rats. The test animals were tested by us by the modifi ed 
method of active avoidance reaction. During the test the control animals were 
placed next to the test cage, in the fourth isolated compartment with electrifi ed 
fl oor (40V, AC), who were receiving the same amount of pain irritation as the test 
rats.  However, they did not have an opportunity to avoid the pain irritator. When 
comparing the beahvioural reactions and indicators of metabolism (cortisol, 
glucose, cholesterol) registered in this group of animals, it was shown very well 

98  Khananashvili М. М. -  Psychogenic stress: Theory, Experiment, Practice. Vestnik, Russian Academy of 
Medical Sciences, Moscow.  Medicine.  1998. pp.13-16
99 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing House, 
Tbilisi, 2008. pp.30-46. Khananashvili М. М. Reberg G.  Self-regulation of behavior in the condition of 
increasing burdens on analytical activity of the brain in cats. Jourm. V.N.D.. В.Н.Д. 1981. v. 31. №4. с. 
123- 129.
100 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing 
House, Tbilisi, 2008. pp.30-46.
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that the disorders were statistically convincing in control rats as compared to test 
rats. 

On Metronome – During testing active avoidance reaction, in order to reach the 
learning criteria, the test animals needed 120-160 electric strikes. Development 
and establishing of active avoidance reaction lasted for 6-8 days – in the conditions 
the effect of foreign irritator in the environment unknown for the animal. When 
the rat fi rst faced the diffi cult task, quantitative changes of behavior indicators and 
biochemical parameters (cortisol, glucose, cholesterol) were determined in both 
groups.  At this stage the animals would receive equal amount of electric irritator 
(electric shock punishment with 16 strikes).  When comparing behavioural 
indicators and biochemical values in the test animals, it was demonstrated 
that vertical postures were dominant in behavioural indicators. Their duration 
during the whole test was  4,7±2,3-consisted of. The indicator of “grooming” 
was much lesser than the duration of vertical and horizontal postures (Table.1). In 
the behavioural indicators of control rats, vertical and horizontal postures were 
still prevalent while the indicator of “grooming’ was of lower (Table. 2). As for 
the biochemical parameters, concentration of cortisol, glucose and cholesterol 
in blood plasma was statistically convincingly higher as compared to intact 
animals (Table. 6). სAt this stage, in the control group cholesterol did not change 
signifi cantly as compared to the values of cortisol and glucose ( Table. 7) . In the 
conditions of foreign irritator in the environment unknown for the animals, pain, 
as the irritator the psychic factor, mobilizes protective mechanisms, which are 
connected with each other by compensatory-adaptive reactions. The latter are 
aimed not only to eliminate the source of irritation but also at preserving internal 
environment (hemostasis) (36,  97)101. Experimental observations show that many 
nervous networks in the central nervous system are activated in response to the 
irritator of psychic factor (38)102.  Limbic brain structures are particularly sensitive 
to psychogenic factors; in particular, hippocampus, amygdaloid body, medial 
prefrontal complex, receiving information from various sensory systems. The 
intralimbic processes created by psychogenic factors signifi cantly depend on 
behavioural reactions.  Processing of the information gathered in limbic structure 
causes behavioural reactions and metabolic changes  (57)103, accompanied by 
metabolic changes of biochemical components of the organism.  The behavioural 
reactions and changes of biochemical values observed in response to the fi rst 
sound irritator Metronome, refl ect emotional state of the animal, the function 
of self-regulatory mechanism, causing adaptation to the changed conditions of 
environment. Vertical postures indicate strong emotional tension of a rat, while 

101  Valdman А.V. Neural system and hemostasis// Book: Hemostasis// Edited by. P.D. Gorizontova, 2nd 
edition – Moscow. Medicine 1981. p.29-73. V aldman A.V. Ignatov Yu.D. -Central mechanisms of pain – Len-
ingrad. The science. 1976. P.280
102 Vermentten E., Bremner J.D. Circuits and system in stress: I.Preclinical studies. Depress Anxiety. 2002, 
v.15, p.126-147.
103 Wiener H. Perturving the organism. The biology of stressful experience. Chicago: University of Chica-
go Press, 1992. P.34 – 42.
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“grooming” appears in a confl ict situation of medium intensity. It does not appear 
in a confl ict situation. Increase of the concentration of adaptive hormone cortisol 
and changes in the values of carbohydrate and lipid metabolism prepare an 
organism for fi ght, associated with fear,  fury and pain.  Such behavior of animals 
when solving a diffi cult task is aimed at easing of tension in a tense situation  
and is considered self-regulatory behaviour  (35, 50, 98)104, while the changes of 
biological components represent basic  mediators of stress response as the main 
factor of speedy mobilization of protective forces of the organism in order to 
restore imbalance.    

In stressful situations, regulation of hypothalmic-pituitary-adrenal gland 
system is controlled by the sympathetic section of the nervous system, which is 
expressed by immediate increase of the tension of the sympathetic section of the 
vegetative nervous system. This change, in it turn, has direct refl exive infl uence 
on hypothalamus (59,63)105.  Hippocampus and amygdaloid body within 

the norm have preventive effect on hypothalamus. After stressogenic action, the 
given preventive relation is blocked, which causes release of corticotrophin-
release hormone (CRH) in the paraventricular nucleus of specifi c neuromediator 
of hypothalamus  (58)106. The given hormone has an effect on the hypothalamo-
pituitary system and regulates the synthesis and secretion of adrenocorticotropic 
hormone (ACTH), vasopressin and oxytocin from hypophysis (23)107.  
Hypothalamus, by means of its  unusual structure, converts the speedy signals 
fl owing from the nervous system into specifi c slow reactions of the endocrine 
system, therefore hypothalamus is considered controller of all the hemostasis 
parameters vital for the life of the organism (6, 59)108. Hypothalamus controls, 
stimulates and suppresses by means of the hypophis  a number of humoral-
hormonal reactions, characteristic of normal as well as stressed condition (62)109.  i.e. 
the role of hypothalamus is in the secretory activity of its nervous cells producing 

104 Khananashvili М. М. Reberg G.  Self-regulation of behavior in the condition of increasing burdens on 
analytical activity of the brain in cats. Jourm. V.N.D.. В.Н.Д. 1981. v. 31. №4. с. 123- 129. Khananashvili 
М. М. -  Psychogenic stress: Theory, Experiment, Practice. Vestnik, Russian Academy of Medical Sciences, 
Moscow.  Medicine.  1998. pp.13-16. Khananashvili M.M.  -  Self-Regulation of Higher Nervous Activity of 
Animals in Preneurotic State. Examination of Mechanisms of Neural Activity. М.: Science, 1984. P. 228-233.
105 Bezverkhaia Т.P. Adrenal physiology // Book: Disorders of adrenal function during endocrine diseases/
Ed. I.V.Komisarenko. – Kiev.  Zdorovia.  1985.  p.5-67. M akara C.B, Kvetransky R, Jezora D. et.al. Plasma 
catecholamines do not participate in pituitary – adrenal activation by immobilization stress in rats with 
transection of nerve fi bers tothe median eminence// Edocrinology. 1986, v.119, №4, p.1757-1762.
106  Nemeroff C.B. The corticotropin – releasing factor (CRF) hypothesis of depression: new fi ndings and 
new directions. Mol. Psychiatry: 1996, v.1, 336-342.
107 Bartanusz V, Jazova D. Bertizi L.T. Tiders F.J.H. Aubry J.M , Kiss J.Z. stress – induuced increase in 
vasopressin and corticotropin – releasing factor expression in hypophysiotropic paraventricular neurons. 
Endocrinology. 1993, v.132, p.895-902.
108 Ju. Shuteu, T. Bendile, A. Kafritse and others –Shock Terminology and Classifi cation. Shock cell. Patho-
physiology and treatment. – Bukharest. 1981. p.515. Bezverkhaia Т.P. Adrenal physiology // Book: Disorders 
of adrenal function during endocrine diseases/Ed. I.V.Komisarenko. – Kiev.  Zdorovia.  1985.  p.5-67
109 Dilman V.М. Large biologic clock, Moscow.  Knowledge  1986.  p.256.



141

corticotrophin-releasing factor. The driving mechanism of this is activation of 
sympathoadrenal system, getting to hypophysis by portal system of circulation 
of blood circulatory system and causing the synthesis of ACTH and release (77)110,  
In turn,   АСТН activates the synthesis of steroid hormones glucocorticoids and 
mineralocorticoids  of which most important are changes of concentration of 
adaptive hormone cortisol in the test conditions of various diffi culty. This causes 
a change in metabolism of hydrocarbon (glucose) and lipid (cholesterol) levels. 
There also exists a feedback between cortisol and ACTH, causing excess of the 
fi rst and decrease of the second (59, 66)111. Cortisol-corticosterone produced by 
adrenal cortex zona fasiculata, represents most active glucocorticoid. It circulates 
in peripheral blood, mainly in the form binding with α-globulin transcortin. The 
effect of cortisol on organs is very diverse.

It is involved in the regulation of protein and carbohydrate metabolism. As a 
result of its action in some tissues (lymphoid, muscular, connective), it suppresses 
(inhbits) protein synthesis and at the same time, cortisol facilitates protein 
synthesis in liver (anabolic effect). As a result of the cortisol action, synthesis of 
glycogen and oxygenation of glucose decreases in muscles, which is one of the 
reasons of hyperglycemia. The increase of blood glucose level is also facilitated 
by lipolysis which is also stronger with the infl uence of cortisol. (75)112.  Cortisol 
causes a peculiar fat distribution in subdermal cellulose. With it action, the total 
level of lipids in the liver increases and mobilization of free fat acids takes place.   
Hyperglycemia causes increase of insulin secretion, insulin in its turn, hampers 
mobilization of free fatty acids caused by cortisol. Due to the effect of insulin 
fat appears more intensely and balances the decrease of fat synthesis created by 
cortisol from carbohydrates. Hypercorticolism, caused by chronic or severe effect 
of super strong, irritator on the higher functions of the brain system, decreases 
involvement of amino acids in muscles and brings the elements to necrosis, cell 
infi ltration, phagocytosis and decrease of accummulation of glucose in muscles 
(10)113.  Increase of the level of cortisol may cause various enzyme systems which 
is characterized by signifi cant increase of the levels of free hydrochloric acid and 
acidity, production of pepsin in the stomach acid and thinning of gastric mucosa 
during cortisol surplus  may cause the development of peptic ulcer (31, 99)114. It 

110  Vigas M. Neuroendocrine responses to psychosocial and somatic stress in rat and humans//stress: Neu-
rohumoral and humoral mechanisms/ Ed., G.R. Van Loon, R. Kvernansky, R.McCarty, J.Axelrod. – New-
York, Cordon and breach science Publischers, 1989, p.15-28.
111 Bezverkhaia Т.P. Adrenal physiology // Book: Disorders of adrenal function during endocrine diseases/
Ed. I.V.Komisarenko. – Kiev.  Zdorovia.  1985.  p.5-67.  Morozova М.С. Makarovskaja Е.Е. ACTH Mech-
anism of action and when  discharge is within normal and during pituitary basophilia// Book.: Modern 
questions of endocrinology// Ed. N.А. Judaeva, - Moscow.Medicine.1975.  iss. 5, p.29-44.
112  Akhaladze L. Khananashvili M. Chikhladze – Changes of testing protective reactions of various com-
plexity. Sokhumi University Works. Series of natural Sciences. Tb. 2011.pp. 58-66.
113 Bazarnova М.А.  – Hormones in the norm and pathologies // book.: Manual on Clinical Lab Diagnos-
tics. Part 3, Cinical iochmistry/edit.: М.А. Bazarnova and V. Т. Morozova, Kiev, Zdorovia, 1986. сp5-64.
114 Horizontov P.D. Belousova O. I. Fedotova М.I. Stressand Blood System, Moscow.  Medicine. 1983. p.20. 
Kuziomkinн V.A.. On Polyfunctional Analysis of Adaptive Reactions during the Modeling of Mental Tension, 
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is a transient condition from normostress to pathology, which is characterized 
by decrease of the hemostasis of brain functions, and is regarded as psycho-
biological condition, biologically negative hyperstress.    Cortisol is involved 
in the perception and integration of sensory impulses by the central nervous 
system, the hormone signifi cantly decreases the electric irritability threshold of 
the brain, increasing trend to develop epileptic seizures in the persons inclined 
to have this disease. Corticosteroids help to maintain the cardiovascular function 
and its protection from environmental conditions. The hormone improves normal 
circulation of blood during a shock, increases the level of lipids circulating in the 
blood. When stressing, gradual increase of cortisol as a stress hormone caused 
changes in the values of glucose and cholesterol wich is one of the important 
factors of development of psychogenic stress. According to psycho-biological 
condition, it is considered a biologically positive stress which plays adaptive 
role, increases and strengthens resistance to stress-producing factors and provides 
optimal process of psychic functions in constantly changing environment, their 
hemostasis of the psychic.  The nature of the proportion between the behavioural 
acts in animals and metabolic changes of biochemical  parameters (cortisol, 
glucose and cholesterol) refl ect involvement of self-regulatory mechanisms 
which increases the resistance of an organism to the stress factors dangerous for 
health.  

At the next stage of the study- the tone, in the setting of developing and 
establishing avoidance reaction, the rats developed ambient response more 
quickly, they needed about 60-80 impacts. We would check the fi rmness of the 
already developed active avoidance reaction for 3-4 days. In these rats the rats 
in both groups  received electric irritator (electric punishment 6 times), where 
the animals manifested automated adequate protective behavior. i.e. now they 
are the animals adapted to test environment:  It is known that such condition 
is characterized by less emotional tension, which was refl ected in mutually 
proportional changes between behavioural acts and biochemical values. In 
particular, in the tested animals the period of “grooming:” was increased 
(Р=0,005), which is manifested in the confl ict situations of average intensity and 
the duration of vertical postures  (Р=0,009) was decreased, which refl ects strong 
emotional tension, as well as the number of passing between signals  (Р=0,009). 
The grooming” indicator shows up later on in the test, when vertical postures 
decrease, which shows less emotional tension in animals, which is indicated by 
the changes of plasma biochemical parameters, in particular, when comparing to 
the period of developing and establishing active avoidance reaction to the fi rst 
sound irritator, cortisol values were signifi cantly decreased (33,5±3,5; Р=0,001) a 
when  compared to intact animals (28,0±1,9) the values of cortisol (Р=0,001) and 
glucose (Р=0,001) as a stress hormone indicators were signifi cantly increased, 
while the values of glucose (3,7±0,4; Р<0,01) and cholesterol (1,6±0,4; Р<0,09) 
did not give us convincing change and were nearly equal to the values of intact 

uman Physiology, 1982. т.8, №1, ;;P.100-103.
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animals. In control group animals  the values of vertical and horizontal posture are 
signifi cantly decreased as compared to the fi rst stage, the duration  of “grooming” 
was unchanged: in metabolic processes, in particular, cortisol concentration in 
blood (33,3±3; Р=0,007) was signifi cantly decreased,  and the values of glucose 
(3,7±0,4) and cholesterol (1,4±0,2) returned to normal. As compared to intact 
animals, the levels of glucose  (3,7±0,4; Р=0,008) was convincingly increased 
in contrast to cholesterol (1,4±0,2; Р=0,3) indicator.  The increase of the 
duration of “grooming” during automated adequate behaviour and the decrease 
of vertical postures, the change of cortisol level in control and test rats caused 
mutually proportional changes glucose and cholesterol   which disrupted the 
hemostasis parameters of the organism, but in response to these disorders, several 
physiological mechanisms are engaged to restore hemostasis, called “allostasis” 
(14,18)115. After the disruption, biological function returns to the “norm”  or 
baseline state. According to psycho-biological condition, this process is a 
biologically positive psychogenic stress, contributing to animal adaptation to 
environmental conditions, providing organism hemostasis. Stress may have 
prolonged effect on an individual. Specifi c stressors (eg.; excess space, training, 
etc.) activate general neurological and physiological network       

(19, 20)116, immune reactivity (21)117, receptor expression (22)118 ad neurotransmitted 
secretion (21)119.  Symopathoadrenal system is involved in the realization of 
stress response. Its activation causes secretion of catecholamines into from 
neurovegetative system adrenergic fi bers (nerve terminations) and adrenal 
medulla  into central structure and blood  (5, 26, 100)120.  Highest sections of the 
central nervous system regulating secretion of catecholamines  is located in the 
areas of reticular formation in the cerebral cortex, in the areas of fourth ventricle, 
hypothalamus.  Increase of the level of catecholamines indicates the beginning 
of reactive syndrome  while adrenalin is considered to be accident hormone, it 
preserves circulatory hemostasis in critical situation (101)121. It should be noted 

115 McEwen B.S. Wingfi eld J.C., - The concept of allostasis in biology and biomedicine. Horm. Behav. 2003. 
43. P. 2-15.   Dhabhar F.S. Satoskar A.R. Bluethmann H. David J.R. McEwen B.S. – Stress – induced en-
hancement of skin immune function: A role for Y interferon. Proc. Natl. Acad. Sci. 2000, USA 97, 2846-2851.
116   Dayas C.Y. Buller K.M. Crane K.W, Xu Y. Day T.A. -  Stressor categorization: acute physical and psy-
chological stressors elicit distinctive recruitment patterns in the amygdala and in medullary noradrenergic 
cell groups, Eur. J. Neurosci, 14, 1143-1152. 2001. Reyes T.M. Walker J.R. Decino C. Hogenesch J.B, Saw-
chenko P.E.  - Categorically distinct acute stressors elicit dissimilar transcriptional profi les in the paraven-
tricular nucleus of the hypothalamus J.Neurosci. 23, 2003, 5607-5616.
117 Pacak K. Palkovits M. – Stressor specifi city of the central neuroendocrine responses: implicetions for 
stressrelated disorders. 2001. Endocr. Rev. 22(4), 502-548.
118  Ghi P. Ferretti C. Blengio M.  - Effects of different types of stress on histamine – H3 receptors in the rat 
cortex, Brain Res. 1995, 690, 104-107.
119 Pacak K. Palkovits M. – Stressor specifi city of the central neuroendocrine responses: implicetions for 
stressrelated disorders. 2001. Endocr. Rev. 22(4), 502-548.
120 Meerson F.Z. – Adaptation, Stress and Preventive Treatment – Moscow.   Science.1981.p.278. Mason 
J.W. A review of psychoendocrine research on the sympathetic – adrenal medullary. system. psychosom. 
Med. 1968, v.30, p.631-653. Meerson F.Z.. Physiology of the Processes of Adaptation, М., 1986, P.492-520.
121 Teplov S.I. Hormonal Factors of Regulation// In the book.: Phisiology of Blood Circulation. Leninrd.  
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that noradrenalin is involved in the self-regulation of the brain on the basis 
of which various cognitive and behavioral reactions are developed. The brain 
noradrenergic system  is activated as a result f the effect of stressogenic irritators, 
when concentrating attention,  increasing movement activity, going from one 
action to the other, etc.   (42)122.  The effects causing secretion of cortisol and 
adrenalin in blood prepares the body  for fi ght and represents basic mediators 
of sympathoadrenal component, as the main factor of speedy mobilization 
of the forces protecting the organism – in order to restore the balance, i.e. 
discharge of hormones and biologically active substances during the stress 
means the beginning of reactive syndrome of stressed condition, controlling all 
the circulatory and metabolic processes, which fi nally lead to adaptation with 
changed environment conditions   (102)123.  Activation of the sympathetic fi bers of 
the vegetation nervous system causes discharge of adrenalin, adrenalin in its turn 
activates glycogenolisis of the liver and discharge of glucose in blood.  Glucose 
is a simple carbonhydrate (C6H12O6), belonging to the group of monosaccharides. 
Monosaccharides are colourless, well soluble in water, crystal agent with a sweet 
taste. Carbohydrates are major energetic sources of food. Apart from the energy 
metabolism, carbohydrates play most important role in metabolism in any sphere. 
It is necessary for life and activity life and activity and are of special importance 
for nervous system using 2/3 of blood glucose. The basic stages of carbohydrates 
energy metabolism in the body are:   hydrolysis, absorption, synthesis of 
glycogen,  glucogenesis,  synthesis of agents containing carbon (glucuronids,  
glycosaminpglycans, glycoproteins, etc.), glucose participates in the energetic 
metabolism of anaerobic and aerobic processes.  

Metabolism may be disrupted at any stage. The main reason for disruption of 
carbohydrates metabolism and hyperglycemia is the main reason for the disruption 
of cabohydrates metabolism and hyperglycemia  disruption of its neural-humoral 
regulation. Infl uence of the nervous system of carbohydrates metabolism is also 
confi rmed by the fact that hyperglycemia accompanies irritation of the grey 
nucleus of hypothalamus, irritation of striate nucleus, psychic tension, emotions 
(“emotional hyperglycaemia”), during which irritation of cerebral cortex is 
irradiated to subdermal bodies. In the event of hyperglycaemia of central origin, 
impulses  are transferred through sympathetic fi bers medulla of adrenal  gland 
causing discharge of adrenalin (39,41, 43)124. Adrenalin stimulates glycogenolisis in 
the liver and discharge of glucose to blood during acute nervous stress; the level of 

Science. 1986.  P.94-111.
122 Schulz C., Lehnert H. – Activation of noradrenergin neurons in the locus coeruleus by corticotropin – 
releasing factor, a microdialysis study. Neuroendocrinology, 1996, v.63, p.454-458.  
123 Akhaladze L., Khananashvili M.., Chikhladze M.,  - Change of Biological Indicator at Various Stages 
of the Development of Psychiogenic Stress. Sukhumi  State University International Periodical Journal 
“Education”. #2. Tbilisi _ Sukhumi. 2010. P. 81-88.
124  Kulagin V.K. Pathological physiology of trauma and shock – L., Medicine.  1978.  p.296.  Papin L.E. 
Biochemical mechanisms of stress, Novosibirsk. Pubshing House. Science. 1983. p.232.  Rozen V.B. Basics 
of endocrynology, Moscow. Higher School, 1980. p.133.
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glucose depends on the nature of the stressor and intensity (83)125.  Glycogenolysis 
is also increased by the impulses reaching the liver through sympathetic fi bers.  
Disruption of hormonal regulation of carbohydrates is developed not only 
during disruption of central regulation of endocrine glands but also during the 
pathologies of the glands themselves or changes of peripheral mechanisms of 
hormones action. Of most importance for carbohydrates metabolism is pancreas 
hormones insulin and glucagon. Insulin facilitates fi xation of carbohydrates their 
burning, and turn into fats. Their mechanism of action is connected with the 
activation of the ferments involved in glucose phosphorylation (hexokinases 
and glucokinases) and   other compounds involved in glycolysis. Activation of 
parasympathetic nervous system inhibits secretion of insulin. (41)126.  It is the 
defi cit of this hormone that causes hyperglycemia which is connected with the 
decrease of  cell fl ow in respect of glucose, decrease of glucose phospholiration 
hexokinase reaction,  strengthening of the process of glucogenesis.  Insulin 
secretion in blood is intensifi ed by glucose, cholinergic nerves, some amino acids, 
sulfonyl uric acid agents, АСТН. Physiological reactions (responses) to  stress 
irritator (stimulator) including increased blood pressure, increased heart beat, 
fever and increase of ACTH concentrations is related to activation of sympathetic 
nervous system., changes of glucose and cholesterol. The nonspecifi c protective-
cumulative reactions created during stress cause mobilization of adaptive 
mechanisms, increase of organism resistance to stress factors which points to 
the increase of durability of protective and self-regulatory mechanisms of the 
organism and is considered as biologically positive adaptive type of reaction, 
increasing the resistance of the organism to pathogenic factors. But if the action 
of the stress factor does not change the stage of “exhaustion” (depletion) begins 
and organism reserves are being exhausted, specifi c and nonspecifi c resistance is 
decreased, degeneration and atrophy of organs takes place. This stage is called 
a secondary shock and according to psycho-bilogical condition, biologically 
negative hyper stress is developed, which is a transient condition from 
normostress pathology and is expressed in the disruption of the hemostasis of 
the psychic processes. Exhaustion of adaptive reserves of the body during the 
stress, decrease of specifi c and nonspecifi c resistance cause the development of 
many diseases and pathological processes. Stress facilitates development of ulcer 
and hypertonic disease, or worsens their development, as well as development of 
atherosclerosis, disorders of cardiac structure and functions.  (29, 30, 31,)127. 

At the third stage of stressing - During the test of two active avoidance reactions 

125 Armario A. Marti J, Gil M. The serum glucose response to acute stress is sensitive to the intensity of the 
stressor and to habituation. J. Psychoneuroendocrinology, 1990, 15(5-6):341-7
126 Papin L.E. Biochemical mechanisms of stress, Novosibirsk. Pubshing House. Science. 1983. p.232.
127 Van Der Does FE, De Neeling JN, Snoek FJ, Kostense PJ, Grootenhuis PA, Bouter LM, Heine RJ: Symp-
toms and Well – being in relation to glycemic control in type II diabetes, Diabetes Care, 1996, 19, 204-210. 
Kemmer FW, Bisping R, Steingruber HJ, Baar H, Hardtmann F., Schlayhecke R., Berger M: Psychologycal 
stress and metabolic control in patients with type I diabetes mellitus. N. Engl J.Med., 1986, 314, 1078-1084. 
Horizontov P.D. Belousova O. I. Fedotova М.I. Stressand Blood System, Moscow.  Medicine. 1983. p.20.
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during one test for the period of 14 days the percentage indicator of the reactions 
did not   exceed 30-45%, which was preserved for 14 days. Dirung the period of 
the whole experiment a rat was punished by electric irritator (25 electric strikes), 
at this stage the rats were unable to form active avoidance for the period of 14 days, 
since an animal brain functions  in the event of a combination of “informational 
triade”.   In particular, the rat has a defi cit of pragmatic information for a long 
period of time. In the conditions of high motivation, defi cit of time and pragmatic 
information, which was a complex  task for them and represented a highly stress-
producing factor. At this stage of testing, the indicator of vertical postures (in 
both groups) was still signifi cantly exceeding all the behavioural indicators 
(which was especially well manifested in the control group).  The number of 
passing between signals  (3,8±1,4; Р=0,003) was convincingly increased in the 
test rats as compared to the protective reactions.  It is known that such behavior 
is manifestation of self-regulatory behaviour not connected to conditional signal. 
As for “grooming” the number of “horizontal postures” and raising a head  were 
signifi cantly lower than the values of automated protective reactions. Therefore, 
when using two protective signals in one test for 14 days, vertical postures were 
still prevailing in the behavior of test animals.  As compared to the period of 
established protective reactions,  the level of cortisol concentration (43,5±9,2; 
Р=0,0001) in blood plasma was signifi cantly increased, while the concentration 
of glucose (3,8±0,4; Р<0,01) an cholesterol (1,7±0,2; Р<0,02) did not provide us 
with convincing data. While when compared to intact animals, the concentration 
values of cortisol (Р=0,0001), glucose (Р=0,003) and cholesterol (Р=0,002) were 
convincingly increased. It is known that the general system of brain nervous 
regulation (42, 47)128  causes adaptation of an organism to a stresogenic  situation 
and represents one of the important components of the central mechanism of 
organism stability. the given mechanism can be considered self-regulatory aimed 
at increasing organism resistance in response to the aversive effect.  We believe 
that at this stage of psychogenic stress, the behavioural indicators and metabolic 
changes of biochemical parameters are of self-regulatory nature facilitating 
adaptation to the changed conditions of the environment aimed at the increase of 
resistance of an organism to the stress effect. Various behavioural manifestations 
of the factors of unfavourable merging of “informational triad” (2, 52)129 in the 
conditions of psychogenic stress have been described and studied (53, 104)130. in 
the condition of lack of a large amount of information to be processed and time 

128 Schulz C., Lehnert H. – Activation of noradrenergin neurons in the locus coeruleus by corticotropin – 
releasing factor, a microdialysis study. Neuroendocrinology, 1996, v.63, p.454-458.  Bl um K.  Braverman E.  
Holder J. Lubar J. et al. – Reward  defi ciency  syndrome: a biogenetic model  for the  diagnosis end  treat-
ment  of  impulsive,  addictive and  compulsive  behaviors. Jour. Psychoactive  Drugs. 2000. v. 32. p.1-112.
129 Khananashvili М. М. -  Psychogenic stress: Theory, Experiment, Practice. Vestnik, Russian Academy of 
Medical Sciences, Moscow.  Medicine.  1998. pp.13-16. Khananashvili М.М. Theoretic assumptions of start 
and development of the problem of stress. Ed. “Journ. Bull. Exp.Biol. and Medic.” РАМН, М.: 1988. P.78.
130 Gogobridze М. М. Peculiarities of rat behavior in the conditions of increasing burden  on the function 
of short-term memory. Materials of the 10th symposium <<Experimental and clinical neuroses.>>. Berlin. 
1988. p. 57. Khananashvili M.M. Pathology of Higher Neural Activity (Behaviour) М. Meicine 1983. P. 288.
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defi cit during the increase of the complexity of analytical and synthesizing brain 
action animals (dogs, cats, rats)   demonstrated self-regulation of experimental 
time.  For example, in the event of a sharp decrease of the interval between the 
sample collection,  the time of  approaching the feeder and return to the start 
location is increased by animals or they avoid time defi cit by themselves; such 
behaviour signifi cantly increased the time of formation of pathological reactions  
and in some cases it totally prevented the development of pathology of higher 
nervous function (54)131. If the time factor is strictly determined by the tester, 
the animals do not react to all conditional irritators but just to a part of them. 
Although at this time the amount of their food decreases, but simultaneously 
the burden on their brain. Due to the unfavourable combination of the factors 
of “informational triad” the number of reactions between signals in animals 
increases, i.e. they move more frequently between the intervals than usual: As a 
result of such behavior, the duration of such periods which precedes the formation 
of pathological reactions increases.  Sometimes pathology even does not develop 
(12)132, cleaning reactions appear (55)133.

In the event of stochastic delivery of conditional signals, animals change the 
strategy of their behavior, in particular they react to conditional irritators by 
except one or they move to only one feeder. Since stereotype behavior is not 
characterized by such emotional tension as during random testing of signals, it 
is considered a means of discharge of of emotional tension. Such action like 
increase of diffuse movement activity and increased frequency of movement 
between signals (56)134 and gradual changes of biochemical values (81)135  in the 
conditions of psychogenic stress caused by various types of stressogenic irritators. 
The described action is explained as manifestation of biologically positive stress 
and behavior reactions refl ect self-regulatory action of the brain. According to 
Khananashvili, strengthening of the self-regulatory action of the brain should 
have begun at the pre-disease stage, when these mechanisms are well expressed. 
Their targeted strengthening can play a decisive role in increasing resistance to 
brain and generally stressogenic factors of the organism  (12, 34)136.

131  Khananashvili   М.    М.    Chkhubinashvili    L.    G.,    Mesheriakov    V. Preneurotic conditions and 
informational neuroses during the complex integrated activity of brain, ed. Academy of Sc., Georgian SSR, 
1976, №1, p.1-8.
132 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing 
House, Tbilisi, 2008. pp.21-26.
133 Gogoberidze М. М. Peculiarities of formation of short-term memory in rats during various time inter-
vals  between sample collecting.  Journ. High. Neur. Activ. 1989. v.39 №3. с. 393-498.
134  Ghogoberidze M.  -  Peculiarities of self-regulation of behaviour and neurophysiological mechanisms 
of higher nervous activities and information pathology of higher nervous action at various stages in Lewis 
rats. Doctoral dissertation. Tbilisi, 1994.
135 Akhalaze L. – Changes of biochemical indicators at various stages of the development of psychogenic 
stress. Monograph. Publishing house Meridiani 2013 pp. 63-71.
136 Khananashvili  M.  - Informational Stress. National Aacademy of Sciences of Georgia Publishing 
House, Tbilisi, 2008. pp.21-26. Khananashvili М. М. Book: Patophisiology. moscow. Tomsk Uives=rsity 
Publishing House, 2001. p.683-704.
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Serotonergic system, which is signifi cantly involved in many functions of the 
brain, including emotional processes,  reacts to stressogenic effect. It is well-
known that increase of serotonin concentrations in various brain structures of rats 
takes place during  psychosocial confl ict and increase of behavioural reactions 
(45, 46)137. During a stressogenic action of special importance is dopaminergic 
response. Dopamine represents a neuromediator involved in realization  of 
positive emotions (47)138. In the synapse, secretion of large amount of dopamine 
causes activation of dopaminergic receptors which causes a sense of pleasure or 
suppresses fear reaction. Disruption of the mechanism regulating positive reaction 
is connected with the insuffi ciency of dopamine and decrease of dopaminergic 
activity. The presence of dopamine in the brain may refl ect the reaction of the 
body to stressogenic effect. There is dynamic interdependence between the 
neurochemical systems of the brain which is involved in neuronic regulation 
system. It is exactly the above-mentioned system that provides adaptation of the 
body in stressogenic situation and represents the resistance of the body and is one 
of the most signifi cant components  of central regulatory mechanisms. According 
to empiric study,   the given mechanism can be considered self-regulatory 
aimed at increasing organism resistance in response, to the aversive effect.  The 
nature of the behavioural acts manifested by the rats, as well as the changes 
of biochemical values in plasma are considered biologically positive adaptation 
reactions increasing the organism’s resistance to various pathogenic factors.  The 
general system of nervous regulation of the organism is characterized by high 
sensitivity. It activates somatic, hormonal, immune and other functional systems, 
the activation of which increase tolerance of the organism to pathogenic effect. 
There exists an opinion that the above-mentioned brain functional systems are 
involved in the protective, compensatory mechanisms of the regulation and 
represents a transitory stage in activation and formation of biologically positive 
stress reaction (2, 25, 105)139. The material received as a result of these researches 
confi rms that the behaviour that appears during the infl uence of stress agent:  
“grooming”, transfers across signal, vertical and horizontal positions belong to the 
behavioural components of self-regulatory mechanisms and metabolic changes 
of blood, increase of the level of cortisol by stages, as  stress hormone, causes of 
the values of glucose and cholesterol in the conditions of different experiment, 
which represents the main factor for urgent mobilization of  the protective forces 

137  Gardner C. R.  Recent  developments in 5-HT-related  pharmacology  of  animal models  of  anxiety.   
Pharmacol. Biochem. Behav. 1986. v.24#5. p.1474.  Jakobs B. L. Azmitia  E.C.  Structural  and  function  of  
the  bain  sepotinin system. Physiol. Rev. 1992. v. 72. p. 165-229.
138 Blum K.  Braverman E.  Holder J. Lubar J. et al. – Reward  defi ciency  syndrome: a biogenetic model  
for the  diagnosis end  treatment  of  impulsive,  addictive and  compulsive  behaviors. Jour. Psychoactive  
Drugs. 2000. v. 32. p.1-112.
139 Khananashvili М. М. -  Psychogenic stress: Theory, Experiment, Practice. Vestnik, Russian Academy 
of Medical Sciences, Moscow.  Medicine.  1998. pp.13-16. Akhaladze K., Khananashvili M.– Changes of 
glucose and cortisol idicators when testing the reactions of diffent diffi culty. Sukhumi State Uversity Works 
XIV. Series of Natural sciences. Tbilisi 2016 pp. 143-154.  Khananashvili M.M.  – In the book: Dtsregulatory 
Pathology. Guideline for Doctors and Biologists. М.: Medicine, 2002. P. 294-306.
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of the body for restoration of the balance and a reaction which is of biologically 
adaptive nature, the purpose of which is to retain the optimal mode for brain 
function.

The state of negative emotional condition like the reactions of fear and anxiety 
develop in a situation which is dangerous for life and are observed when there is 
expectation of unwanted development of an event.  The state of anxiety within 
the norm has adaptive nature.

At various stages of development of psychogenic stress the emotional state of the 
rats of both groups was assessed using the “open fi eld” and “proconfl ict” testing 
before and after stressing.  As compared to intact animals, after developing and 
establishing of protective reactions latent period (Р=0,001) and the indicator 
of “grooming” (Р=0,003) was increased in the “open fi eld” test.  Decrease of 
research activity in the “open fi eld” indicates increase of emotional tension (92)140. 
The correctness of this theory can be confi rmed by the result of testing the rats 
in “proconfl ict” situation as well. In particular, as compared to the test rats, after 
stressing in control rats the frequency of the acts of drinking the water punished 
with electricity was  (2,7±0,5; Р=0,002). Test values were signifi cantly decreased 
after developing active avoidance reaction (Р=0,001) and its 14 simultaneous 
days testing (Р=0,002). According to this test, the little number of drinking the 
water punished by electricity indicates increase of fear and anxiety in animals. 
Therefore, at all the little number of drinks of electrifi ed water at the three stages 
of development of psychogenic stress point to increase of the reaction of fear and 
anxiety. Therefore, according to the “open fi eld and “proconfl ict” tests, at all the 
stages of development of psychogenic stress, reactions of fear and anxiousness 
were dominating.

Frequent presentation in the time interval before stressing provides the effect 
of neuroendocruine and metabolic adaptation to stress and is similar to the 
behavioral neurophysiological habituation stimulus (89)141. According to the results 
received by us and literary data, in the conditions of different complexity of the 
experiment, reactions of fear and anxiety are dominating among rats, which is 
followed by changes in behavioral indicators in the test condiutions. This is also 
shown by the cyclic nature of the percentage of stress hormone cortisol in blood. 
Gradual increase of cortisol in blood was followed by the changes of levels of 
glucose and cholesterol, which is also an important factor for the development 
of psychogenic stress. Experimental studies have shown that such behavior of 
animals and metabolic changes are of protective and self-regulatory nature shown 
during stressing of an organism and indicate the resistance of the organism to 

140  Hall C.S. -  Emotional behavior in the rat. I.Defecation and urination as measures of individual differ-
ences in emotionality. J.Comp. Psychol. 1934. V. №2, P.385-403.
141 De Boer SF. Koopmans S., Slangen J., Van der Gugten J. Plasma catecholamine, Corticosterone and 
glucose responses to repeated stress in rats: effect of interstressor interval length. J. Physiol behav, 1990 
Jun; 47(6)://17-24.
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stress effect. This state plays an important role in the adaptation of an individual 
to stressful environment.  
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Summary

In modeling of the psychogenic stress, we have conducted complex study of 
changes of biochemical characteristics and behavior parameters in the conditions 
of testing of the protective response of different complexity. Materials obtained 
as a result of the mentioned studies evidence that:

----The acts revealed at all three stages of the development and establishment 
of psychogenic stress during the infl uence of stressogenic agent: “grooming”, 
passing between signals, vertical and horizontal postures  - belong to the compo-
nents od behavior of self-regulatory mechanisms which serve maintenance of the 
optimal mode of brain functions and facilitate resistance to stress and adaptation 
to the changed environment.  

--- At a time of stressing, reactions of fear and anxiety are dominating in the be-
havior of test animals, accompanied by changes of behavioural and emotional in-
dicators, which are of protective compensatory nature in the experiments of dif-
ferent complexity and hence, demonstrates self-regulating action of the brain that 
plays signifi cant role in individual’s adaptation to the stressogenic environment. 

---Stage by stage increase of the percentage of blood cortisol causes changes of 
the levels of glucose and cholesterol, which is an important characteristic feature 
of stress. 

---When testing protective reactions of various complexity, the nature of animal 
reaction along with the changes of biochemical values in blood are considered 
biologically positive adaptive reaction increasing the resistance of the organism 
to various pathogenic factors. 

---Behavior and metabolic changes  in animals are explained as manifestation 
of biologically positive stress and refl ect the self-regulatory action of the brain 
expressed in the increase of the organism resistance to stressogenic factors.  

--- Discharge of hormones and biologically active substances in the organism 
during stress shows the beginning of the reactive syndrome of stressed condition 
controlling all the circulatory and metabolic processes, which fi nally leads to 
adaptation with changed environment conditions.   

The study results have both theoretical as well as practical value. In particular:  
in particular, Aas a result of complex studies the new theories have been adopted. 
The hormonal and biochemical shifts manifested in the conditions of psychogen-
ic stress developed as a result of unfavourable combination of information triade 
indicate the increase of the resistance of the protective and self-regulatory mech-
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anisms. Obtained results are important from the practical point of view as well 
as they have shown the behavioural acts refl ecting the function of self-regulatory 
mechanisms and causing the increase of the level of resistance of the organism to 
the stressogenic factors dangerous for health.  It is important to strengthen these 
factors and not suppress them (“treatment”) which is often the case in treatment 
of the disorders of neural activity. The results of the research are important for the 
prevention and prevention of diseases that can develop as a result of stressogenic 
effects (diabetes, diseases of the cardiovascular system, etc.). The symptoms re-
vealed during psychogenic stress do not contribute to the increase of pathology, 
but, on the contrary, they represent the body’s protective mechanisms. Therefore, 
the study of the self-regulatory action of the brain is important, not only for dis-
ease prevention, but also for the optimization of brain function, which demon-
strates the relevance of the study of self-regulatory behavior central mechanisms 
under psychogenic stress.
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Semoklebani

LHPA _ limbur-hipoTalamo-hipofizur-adrenerguli

SA _ simpato-adrenerguli

ACTH _ adrenokortikotropuli hormoni

RAS _ renin-angiotenzinis sistema

A(II) _ angiotenzin II

Abbreviations
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ACTH _ Adrenocorticotropic Hormone

RAS _ Renin-Angiotensin System

A(II) _ Angiotensin II
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