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KHWPHUI (10KTOPJIUK AUCCEPTANMUACH AHHOTALMSACH)

JIuccepranusi MaB3yCMHMHI [10J13apOjauru Ba 3apyparu. byryHru kyHna
opraHu3Maard (pU3NONIOTUK-OMOKMMEBHH >KapacHIapra CYpPyHKaIH SMOITMOHAI
CTPECCHUHI  Xy)Kaijpa, MeMOpaHa Ba MOJIEKyla Japakaaard TabCup
MEXaHU3MJIAPUHU aHUKJIAll Ba CTPECCHUHT OJIWHU OJIMII JYHE OJMMIIAPUHHUHT
oliiiJa Y3 €YMMHUHM KyTHO TypraH Joi3ap0 MacananapjiaH Oupu XucoOJaHa/IH.
ByTyH %axOH COFJIMKHM CakKjall TallKWIOTHHUHT MabIyMOTIapura Kypa ep mapu
axonucuHuHT 80 % cTpecc TabcupHaa CypyHKalu yapyalll CHHIPOMU KacaJJIUTUra
nydop O6ynmokna. EBpona urtudoxura ab3o gaBiamiapHUHT 147 MIIH. UIIYuAiap
conugan 40 MIH.HU CTpecclaH a3uAT YCKUIIMOKJa Ba Oy >kamustra 19
MIIPJ.IOIIAP 3apap KEATHPMOKAA .

MycTakwuiuk Wuuiapyuja XalKUMUZHUHT TYypMYyIl JapakaCUHU sHaJa
IOKCAITHPUII OOpacuIa COFJTMKHM CaKJIall TH3UMUHU TYOJaH MUCIOX KHJIUII XaM/a
COFJIOM TypMylI Tap3WHA MAK/UIAHTUPHINTa ajoxuga dbTUOOp Kapartud
KeJIMHMOKAa. Ma3Kkyp WyHanuiga amMajira OIIMpUIaeTraH JacTypuil yopa
TanOupnap OapkaMoy aBJIOJHU TapOusIaliaa, axoJUHU CAJIOMATIMIMHU sTHaJa
TUKJIAIIA ¥3 camapacuHu OepMOKIa.

byryarn xyHza skaxoHAa Typiaud Taluarra sra OYATaH CTpeCcCIapHUHT



OpraHu3M ab30 Ba TYKUMalapura TabCHUpP MEXaHU3MHUHHU «in Vitro» Ba «in vivo»
mapoutuaa (PU3MOIOTUK, OMOXMMHK, OMOGU3MK, MeMOpaHa Ba MOJEKyJa
Japaxkanapuia aHWKJIAl XamJa TypJad OHOJOoruK (aoja MOAJalapHU Ba JIOpU
BOCHUTAJIADUHU  OpraHWU3Mra TabCUpP  MEXaHWU3MUHU  aHHKJIANl  J10i3apo
Bazudanapaan xucoOmananu. CTPEeCCHUHI oOpraHu3Mra cajaOuil TabCHpJIapUHU
KOppekuMsuiaim ~ Oyinya TaAKUKOTIApPHU aMajra OUIMPHILIA SMOIMOHAI
cTpecciapja OpraHu3M ab30 Ba TYKUMAJAPUHUHT XyKailpa, opraHemia Ba
MeMOpaHaiapu/a maigo Oynran y3rapunuiapau oup-oupuman dapkiaii; YTKUp Ba
CypyHKaJu CTpPECC TabCUPUHU VXINANUIUTH, CKU Oup-ompunan QapkuHu
KYpCcaTHIll, AaHTUTUIIOKCAHT Ba AHTUOKCUAAHTIMK XyCycHUATHra odra Oyirad
MOJIAJIAPHUHT TAbCUPUHH aHUKJIAIL, CTPECCHU JaBoamia GoigananaeTrad 10pu
BOCHUTAJIAPUHU OpraHU3Mra WxXoOud Tabcupu OuiiaH Oupra cajadwii Tabcup
MeXaHu3MJIapUHU UcOOTIal Kabuinap qoia3ap0 MacananaiapAaaH XUucooiaHau.
V36exucron Pecnyomukacu Ipesunentunaunr 2011 iun 28 Hos6pnaru 11K
1652-con « COFNIMKHYU CakiIanl TA3UMUHU UCIIOX KWJIWIIHHU sTHaJa 9yKypJIalTHPULI
yopa-tanoupiapu tyrpucuna»ru Ba 2014 itmn 1 asryctnaru [1K-2221-con
«2014-2018 imapaa V36eKHCT0Hz[a aXOJIMHUHT PENPOTYKTUB CATOMATIIMTUHU
siHaJla MyCTaxKamJall, oHajap, 6ojajgap Ba YyCMUpIAp COFTUFUHU MyXodasa
KNI Gopacuiary napnat JlacTypH TYFPUCHIATM»TH KapopiapH, Y36eKuCTOH
Pecny6mukacu Bazupnap Maxkamacuauar 2006 itun 14 uronmaru 416-con
«Maxanmnuii nopu-1apMoH Ba THOOMET OyroMIIapH UIILIA0 YMKAPYBUMIAPHU
KYJu1a0-KyBBatjiall yopa Taa0upiapy TYFPUCUAANTH Kapopiapuia Xxamaa Ma3Kyp
(daonugTra TEruiuM OOLIKa MEbEPUN-XYKYKUN XyXoKaTiaapia OelruiaHrad

!Social Stress Clinic; www.infoecology.ru

BaszudanapHu amManra OMMPHUIILIA YOy AUCCEPTAIHS TaIKHKOTHIA OJTHHTaH
WIMUN HATWKAJIAp MyalsH 1apa)kala Xu3mar KAJIaau.

TanKUKOTHUHT pecny0uKa ¢gaH Ba TEXHOJIOTHSIIAPU PUBOKIAHUIIN
HHMHI aCOCHH YCTYBOP HyHAJIUILIApPUTa OOFIMKIUTUA. Ma3Kyp TaJKUKOT
pecnyOnuka (aH Ba TexHOJIOTUsTIapU pUBOKIAaHUIIMHUHT V1. « Tub0oueT Ba
dbapmakosiorusy; V. «KUIok xyxaauru, OMOTEXHOJIOT S, SKOJIOTUs Ba aTpod
MYXUT Myxoda3zacu» yCTyBOp HYHaIUIILUIapUra MyBOQHUK Oa>kapHiIraH.

Auccepranus MaB3ycu 0yiin4a XOPUKUI WIMHI-TAAKUKOTIAP IIAPXH.
DOMOLMOHAJ CTPECC MEXAHU3MIIAPUHU TAJKUK ATHII Ba YHUHT IIUKACTIOBYU
TabCUPUTA OPTAHU3MHUHT (PU3UOJIOTUK YHIAMIIUIUTUHN OIIHAPHINTA
UYHANTUPUITaH WIMUHN W3JIAHUIUIAP )KaXOHHUHT €TAKYM WIMHN MapKasiapH Ba
OJIUH TabJIUM Myaccacajapu, xkymianad, Department of Preventive Medicine
(AKIL), American National Health Institite (AKLLI), University of Lisbon
(IToptyranus), Aristotle University of Thessaloniki (I'perusi), American Institite
of Stress (AKIII), Berlin Institite of Stress (I'epmanus), Stress Institite in Paris
(®pannus), Energy Metabolism Disorders and Thrapies, Centro Nacional de
Investigaciones Cardiovasculares Carlos III (Manpua, Ucnianus), Erasmus



University Medical Center (Portepnam, ['omnannus), Kafedra Biofizyki
Srodowska, Uniwersytet Lodzki (ITonsmma), Medical University of Graz (I'par,
Ascrtpust), Warsaw University of Life Sciences (Bapmaga, [lonsma), Institute of
Psychologic Stress Study (Xatida, Ucpowmn), XapprkoB THOOUET YHUBEPCUTETH
(Yxpauna), Bonrorpan unmuit mapkasu (Poccust), TOunucu naBinar yHUBEpCUTETH
(I'py3us), Y36ekucron Mumiuit yauBepcHTeTH, BHOOPraHMK KMME MHCTUTYTH/IA
(V36exncToH) 06 GOPHIMOK/IA.

CrpeccHMHr opraHu3mjaard HopMmaid (U3HOJOTUK >KapacHJIApHU U3JlaH
YUKApUIIUTa OUJ KaxoHJa OJu0 OOpWiraH TaJAKUKOTIAp HaTWXKacuaa Kartop,
KyMIlaJlaH, KyWuJard WIMHUH  HaTWKajlap OJIMHTaH: CTpecc TabCUpHJIa
MUTOXOHJIpHSIIAp MeMOpaHaIapyuIary NaToJIOTHK Y3rapuiniap aHUKJIaHTaH
(Department of Preventive Medicine, New York, United States of America);
MHUTOXOHApHAN (HOCHOIUIUIIAPUHIHT OMOKHMECH Ba MaTO(MHU3UOIOTHICH TaIKUK
kunuHrad (University of Lisbon, Portugal); ctpeccaa Mutoxonapuai rnaroreHes Ba
nucyHkius xonarnapu kypcaruiaran (Aristotle University of Thessaloniki,
Greece); kamamyunuiapgaru smouuoHan crpeccaa JIIIO  HuHr  TyKMMa
crenuUKINTY XaKuJaard MabaymMoTiap Tusummamrtupuwiran (TOwnwcu naBiar
YHUBEPCUTETH., [py3usi), aHTUTHIOKCAHTIAp XaKUAaru MabiIyMOTIap, CTpeccaa
XyXkalipa Ba MUTOXOHIPHSUIADHUHT >KapOXaTjaHWIIM, THIIOKCHS KapacHIIapH,
3axap Ba TOKCHHJIAPHUHT OKCHIJIOBYM CTpeccra Tabcupu ucoornanran Kangwon
National University (XKanyowuit Kopes), Ti Yu Chang Road, Hangzhou (Xuroit),
Mumbai University (XuHIuUCTOH), Xyxkaiipa Ba mutoxoHupusiiapaaru JIIIO Ba
ra3-KUuCJIOPOJA aJMaIlluHYBH, OKCHIaHyBuYHM (ocdopraHumn xapa¢HIapu, Typid
MaTOJIOTHUK XOJIATJIapAa MHUTOXOHAPUSIIAP CTPYKTypacd Ba (YHKIUSIIAPUHUHT
Gy3mmmmy aHuknadran (Y30eKMCTOH MMIUIMH YHHBEPCHTETH, BHOOPraHHK KHME
MHCTUTYTH Ba TorkeHT J{aBiar THOOHET akajeMuscH, Y36eKUCTOH).
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JlyHEaa CTPECCHUHI OPraHU3MHUHT TYPJIHM ab30 Ba TYKUMalapura TabCUPUHU
TaJIKUK STUII OYiimdya OWp Karop, KymjaJaH, KyWHaaru ycTyBOp WYHaIuILIapaa
WIMHAA TaAKUKOT HIUIAapU oOJu0 OOpPUIMOKJIA: CTPECCOTeH OMUWJUIAPHUHT
TypJapvHH Ba yJIapHH OPTaHU3MIa MOJICKYISIP-(OU3UOIOTHK TAbCHP MEXaHU3MUHU
ucOoTiam, CTpecCHH Typiau OoCKAwIapuaa TYKHMa Ba XyKaipaimapaaru
y3rapuiuiapHiu aHUKJIall; CTPECCHUHT OPraHu3M TYpPIIH €I JAaBpJIApUIard TabCUp
MeXaHU3MJIApUHU KCcOOTIAll, CTPECCHUHT Typiau OOCKUUYIapuia OpraHu3Maaru
rymMopan OoImKapyB Ba BEreTaTHB HEPB CHCTEMACHJArd y3rapHIIIApHU acOCIIAIIL;
cTpeccra OpPraHM3MHUHI HWHAMBUIYyal YUAAMIWIMTHUHU OLIMpaguraH camapain
AHTUTUIIOKCAHT Ba AaHTUOKCUAAHT XyCycUsTIapura i3ra OyiraH JIOpUBOpP
MO AAaJIapHU SIPaTUILL.

MyaMMOHHUHT YPraHWITaHJINK Aapakacu. DMOIMOHANI (XUC-TyWFyra ouj)
CTpecC MeXaHU3MJIapW Ba YJIapHU MHUTOXOHJPUSJIAPHUHT MATOJOTHSICUIATH POJIU
(Ressler et al.,, 2016; Lambertini et al., 2015; Morava et al., 2013) Ba yHHHT
IIMKACTIIOBYM TabCUpUra (PU3MOIOTUK (PYHKIUSIIAp UHAUBUIYAT YUAAMIMIIMTUHA



ommpuirHUHT Hymapu (Mc Ewen et al., 2015; Morena et al., 2015; Warren et al.,
2013) wzna0d Tomwmiarad. Dmorusap OuinaH OOFIMK Oapua xoaucaiaap OOl MU
MyaiisH Oymummapuauar Gdaomuru  (Szabo, Billett, Turner, 2001; Borovsky,
Adham et all., 2001) HaTmwkacu SKaHIUTH, MUTOXOHIPHUSIIAP TYPIH XUJ ATOJIOTHK
TabCUPJIAPHUHT  OWpJIaMUMd  HUMIIOHJAPU OSKAHIUTUHU  KypcaTyBUM  KYIIad
skcriepuMmenTan mawsiaymomiap (Di, Canton et all., 2007; Szeto, 2008; Huttemann et
all., 2008; Wallace, Fan, Procaccio, 2010) anukmanran. Kamamymmap Oomr
MUSCHJIATH MUTOXOHJIPUSIAPHUHT Hadac ONUII 3aHKUPUIATH CTPECC OKuOaThaa
KeIuO YMKagurad Oy3WIUIUIApPHU aHTUOKCUIAHT Ba aHTUTUIIOKCAHTIAP EpAaMuia
naBonam (Aboul-Fotouh, 2013); HeliponereHepaTuB KacajUIMKIap MaroreHe3ujaa
AMOIIMOHAJI CTPECC PUBOXKJIAHUIIMHUHT MexaHusmiiapu (Bacenuna u np., 2013);
CTpecC KacCaJUTMKJIAPHUHT PUBOKJIAHUIINTA OJIUO KEITyBYH, OPTaH Ba THU3WMIIApTa
KAPOXATIOBUU TabCHUP KYypcaryBUd oMU OYiaumm XaMm MyMKUHIUTH (Cynakos,
1995; Temnerit, 2008) ucOoTIIaHTaH.

IOxopuna kenTupwiran WIMUN TAIKUKOT MIJIAPUAA CYPYHKQJIU CTPECCHUHT
opraHu3Mjard (U3NOJOTUK TH3UMIIAD OapKApOPIUTHUTAa MOJCKYJSp Japaxanaaru
TabCUPU Ba OYHUHT OKMOATH]la WMMYH THU3UMUJATH YMYMUN PETYISIUSHUHT
XyXkalpaBuil Ba rymopain Oy3widiniyd Xamaa OOIIKa MAaTOJOTHK >KapacHiap Xap
TOMOHJIaMa TaaKuK KwiuHraH. LIlyHWHTHEK, Typiau (U3MOIOTHK Ba TaTOJOTHK
XoJariaapaa alpuM aHTHTUIIOKCAHTIAPHUHT TabCHP MEXaHW3MIIApU KypcaTuo
oepunran. XKymianaH, OEH30HA Ba KaTalluH OpraHU3MJIa KUCIOPO UCTEHMOIUHU
(Annmamyparos I1.1., 1999; Acanosa K.A., 2002) Ba MUTOXOHApUSIIAPHUHT Hadac
omumr  pyukuusicuan (Kypmyko A.I., Hazpymnaes A., Axmepo P.H., 1990;
Hazpymnaes C.C., 1994; AcanoBa K.A., Hypaunos IIL.III., 2002; AcanoBa K.A.,
2002; KymmamaroBa M.3., lupunoBa.A. Ba Oomk., 2002), Xyxaipana ajaeHUH
HYKJICOTUIIAPUHUHT XOCHJI OYJIWIIM Ba WIUIATWIMINM >KapacHJIaApUHU CHUHXPOH
paBUIlIa  Y3rapTupaay, sSbHU TYKUMajapaa KHUCJIOpOA Ba  cyOcTpariap
caphumanummHn TexaMkop pexkumura yTrazaau (AnmaroB K.T., [llupunrosa M.A.
Ba 6omik., 2000; [lupurosa N.A.,2005 ).

7
Anabuernapaa cypyHKaIl SMOLMOHATI-OFPUKIIN CTPECC PUBOKITAHUIIUHUHT

Typau OocKkuuiapuaa (XaBOTUPIAHUIL, PE3UCTEHTIIMK Ba XOJICU3IaHUIII)
KaJlaMyIUIapHUHT 001l MUsl, TUMYC, Oylipak ycTu Oe31apy Ba Kurapjia SHEprus Ba
JUNH adMamuHyBuaary Oysuwmmnuiap, JIITO Ba ¢pochonunazanapausar
daommukIapuaaru y3rapuiriapHu Xyxxaiipa, MeMOpaHa Ba MOJIEKYyJia
Japaxkajapuja Xamja aHTUTUIIOKCAHTIIap — KaTalluH Ba OEH30HAJIHMHT CTpeccra
TabCUPHU XaKUAaru MabJIyMOTIIap MaBxkya dMac. KaranuH Ba OeH30HaIHU
YMOLIMOHAII-OFPUK CTPECCUHHMHT Oapya O0CKUWIapua oJaM Ba XalBOHJIAPHUHT
TYpJIM ab30 Ba, TYKUMaJapuaaru y3rapuiuiapra TabCUpy XaKuaa OJIMHTaH
MabJIyMOTJIap Xy’Kalipa Ba allHUKCa, MUTOXOHApUsIapia CTPyKTypaBuil Ba
byHKIMOHAN Oy3WIUIIT MEXaHU3MJIAPUHU SHAJIa YyKYPOK YpraHuIIra Ba yjlapHu
KOPPEKIUS KWIUIITHUHT STHTM UCTUKOOJIIN HYHATUIINIApUHE 0unb Oepuiira,
HaTWXkaga OeMopIapra aHuK TallIXHC KYHHUIIra Ba yIapHU camapaiy J1aBoJialira



UMKOHWUST sipatran Oyyp d/u.

Juccepranusi MaB3yCHHHMHI JHMccepTanus 0akapu/aeTraH oJHMi TabJIuM
MYyacCaCACMHMHI WIMHI-TAAKUKOT UULJIAPU OMJIaH OOFIMKJIUIH. J(uccepranus
TagkukoTh Hamanran JlaBnar yHUBEpPCUTETH WIMHU-TEXHUK KeHrammmHuUHr 2013
vun 10 saBapmaru Nel-connm kapopu OuiaH TacaukianraH «Typau OHOIOTHK
daon Momnmanmap Ba (¢UIaBaHOUJJIAPHUHI OpraHM3MJard MOAJla Ba  DHEpPrus
aJIMallIMHYBUTa TabCUP MEXaHW3MHMHM Yprauumil maBsycumard  QyHIaMEHTaT
WIMHH TacTypH acocuia Oaxapuiiau.

TagKUKOTHUHI MAaKCau CYpPYHKAIH SMOIIMOHA-OFPUK CTPECCU
PUBOXKJIAHUII AUHAMUKACH 1A OK KaJlaMyIIUIap OpraHU3MHIary Ta3-KUCI0pos
aNMallluHyBH, 0ol Must, Oylipak ycTu O6e31apu Ba TUMYCIArd alpuM QpU3n0I0ruK
KYPCAaTKUWIAPUHUHT Y3TrapuIlv, SHEPTETUK Ba JIUIH]] aIMAITUHYBH, TUTOTUTHK
dbepmentaap ¢aommuruauHT Ba JIT1O *)apa¢HIapuHUHT Y3rapuliuHu, YITapHUHT
TaHacHUra KaTalliH Ba OEH30HA KUPUTWITaHJa KaHIai y3rapuiiapra yapaiuuHu
aHUKJIaI1aH noopar.

TaaKMKOTHUHT Baszudaiapu:

KaJamyluiap/a ra3-Kucjaopoj alIMallnHyBH; TUMYCH Ba Oyipak ycTu 6e3mapu
MaccacuJiary Y3rapuiuiapHy Xxamja Musi Ba Oyipak ycTu Oe3napuaaru
KaTexoJIaMUHJIap MUKJIOPUHY aHUKJIAII,

Mus1, Oyipak ycTu Oe3iapu, THMYCH Ba )KUTapu TYKUMaJapuaard aJeHuHIN
HYKJICOTHAJAPHUHT MUKIOPUHHU aHUKJIAIIT;

MUS Ba JKUTAp MUTOXOHJPHSUIADUHUHT Hadac OJUIIM Ba OKCHJIAHYBYH
dbochopiaHUIINAN, POTEHOHra CE3rup Ba pOTeHOHHW ce3Maiauran HAJLH
OKCHAa3aJapHUHT (PaoUIMKIapUIard Y3rapuiuIapHi TaJKUK KUIJIALI;

Mus, Oyipak ycTu Oe3inapu, THMYC Ba JKUrapjaa Junuj Ba ¢pochoaunumiap
aJIMalTMHYBHHH aHUKJIAIT,

Oom mus, xurap, Oyilpak yctu Oesnapu Ba TUMYC TYKMMajiapuia Ba 0ol
MUS, KUTap MUTOXOHIPHsUIApUA JIUMUATIAP Ba Gochonunuaiap aaMaliiHyBHHH
xamaa docdonunazanap GaoTUTMHU aHUKJIAI,

0ol MUs Ba )KUTrap MUTOXOHApUsiIapuaa Gocdonumnasa A,,
mi3odochonunaza A, Ba hocdonunasa /[ mapHUHT (HaoTUTHHN aHUKJIAIT;
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KaJaMylIUIapHUHT Oom musch, Oyiipak ycTu Oe3napu, THUMYyC Ba >KHUTap
TYKUManapuaa, Mus Ba sxurap wmutoxoHapusuiapuna JIIO xapaeninapunu
aHMKJIALL.

TagKnKOTHUHI 00beKTH cudaruja Jadoparopus OK KaJaMylUIapH, YHJIAQH
axparu0 oluHTaH OO Mus, TUMYC, Oylpak ycTu Oe3napu, *KUrap TyKAMajapu,
KaTeXOJaMHUHJIAp, aJCHUHIM HYKJICOTUIJIap, MHTOXOHIpPUSIAp, JUIHAJIAp,
doconunuanap, TMIOAUTHK pepmeniap Ba JIIIO xama aHTUTHITOKCAHTIIAP
KaTalluH Ba O€H30HAJ OJIMHIU.

TagKUKOTHUHI TpeIMeTH — CTPecC IIApOUTHAA KaTallMH Ba OCH30HAJIJIaH
doiiaTaHUIIHUHT Makcaara MYyBOQUKIUTMHUA Oaxojaml ydyH HIUIaTUITaH
(bU3HOTIOTHMK Ba OMOXMUMUSIBUM KYpCcaTKU4ap.



TagkukKoTHUHT yeyaaapu. Taxpubanapau yTkaszumiaa GU3HoIOoTHK,
OMOXUMHK, OMO(DU3UK Ba MOJICKYJISIp OMOJIOTHK ycysutapaaH (nuddepeniuan
neHtpudyra, noyusiporpadusi, rrKa Kariamian Xxpomarorpadus,
criekTpodoToMeTpusi, GOTOKATIOPUMETPHS) PoiiamaHuIIN.

TagKMKOTHUHT WIMHUI SHTUJIMIH KyHuaaruiapaad noopar:

CYpyHKaJl 5SMOILIMOHAN-OFPUKIN CTPECC TabCUpHAA TYypiu ab3ojiapaaru
XyXaiipa Ba MUTOXOHAPHUS MeMOpaHATAPUHUHT CTPYKTypa Ba (PyHKUUSIAPUHUHT
Oy3WIHMIIUTApY XABOTHPJIAHUIN, PE3UCTEHTIWK Ba XOJCH3IAHUIN OOCKUYIApHa
Oup-Ooupunan papKIaHUIIMHUHAT MOJICKYJISIp MEXaHU3MJIapH aHUKJIAHTaH,

CTPECCHUHI XaBOTHpJIaHUII Oockuuuaa ¢ocdonunazaJsapHUHT TUIAPOTUTHK
daomnukinapura Hucbaran TpaHcdepaza (HAOUIMKIAPUHU KyYalMIMd JIMIHA Ba
dbochonunuaiapHUHT MHUKJIOPYHH, —uoHOKatnaMlmapau MeMOpaHaaa
Kynmaiimmura Ba Xykadpagard MeTa0OoJIu3M Kydalummra oOjaud  KeJuIu
MCOOTIaHTaH;

CTPECCHMHI XaBOTHUpPJAHUII OOCKMYHMAA XyXailpaga KaTexollaMHUH Ba
aneHuHHykiIeoTua (AJl) TapHUHT CHHTE3WHHMHT Ky4YalWId MHUTOXOHIpHsIIapIa
Hadac ONHII Ba OKCHANAHUILIN (OChOpIaHHII XamIa OpraHU3MIa Ta3-KUCIOPO.
aJIMAIIMHYBUHUHT OIIHUINNATA OOFIMKIUTH aHUKJIAHTaH;

¢docdonunazanapHuHr Tpanchepasa HaoTMKIAPUHN OLIUIIN XyKaHPaHUHT
CTPYKTypa XamJia GyHKUIusIcH, MUTOXOHApUsAIa AT®D cuHTe3u, opraHn3Mia ras
KHUCITIOPOJ] aJIMAITMHYBHHHUHT COFJIOM XalBOHJIAp/Aaru Kypcarruaiapra
SKUHJIALIIUIINATA OTHO KEIHUIIN PE3UCTECHTINK OOCKUYNIA COAUP OYIUIIN
MCOOTIAHTaH;

CTPECCHUHT XOJICH3JIaHuIl Oockuumaa QocdoiunazaiapHUHT TUIAPOTUTHK
daonmuKIapUHU  OWIMIIM  XyKailpanapna — docdonunumiap  CUHTE3UHH
CEeKMHJIAIITUPHUINNA HaTIKacuga MeMmOpaHalapia —MOHOKaTIaMImapHu XOCHII
OYIUIIMHN, MHUTOXOHAPUSHUHT WYKH MeMOpaHacHuJaH IMTOXPOM ¢ HUHT
YUKAITMHUHT Ky4alUIld aHUKJIaHTaH;

KaTalliH Ba OCH30HAJ XalBOHJIAp OpPraHW3MHUTa KUPUTWITAHAA, CypyHKaIH
IMOLIMOHAI-OFPUKIN CTPECC TabCUpHIA XyXKailpa Ba MUTOXOHApHUsIapAaru
SHEprusl Ba JIMMUJ aJIMAIlIMHYBUIArd Y3rapUILIapHU Mebepra SKUHJIAMIUIIA CKU
TEHTJIAIIHUIINA UCOOT KUITMHTaH.
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TanKUKOTHUHT aMaJuii HATHKAJAPH Kyiuaaruinapaan udopar: CypyHkaiu
AMOIIMOHAJ OFPUKJIM CTPECCHUHT XaBOTHUPJIAHUII, PE3UCTCHTIIUK Ba XOJIJIaH TONHUII
O6ockuumma 001 Musi, TUMYC, OyHpaKycTH Oe31apy Ba xKurapja Ky3aTuiran
y3rapuiuiapHu aHUKJIall HaTH>Kacua OJIMHTaH HATWXKAJIAp, UIMUAN TaJKUKOT
UIIApUAA, V36exucron Mumnii yHuBepcureTy Ba Hamanran /laBnar
YHUBEpPCUTETHIA Tajabaaapra ojaM Ba XakBoHJIap (pU3HOIOTUsICH, MapKa3uil acad
THU3UMHU Ba OJUH acab TU3UMH (PU3HNOIOTHSIIAPH, YHAOKPHHOIOTHS (aHIapuHA
VKUATHIIIA KYIIIMYa Matepuai cudaruaa QoiiiaasaHuIMOKIa;

Jluccepranusiia OTUHTaH WIMHAA HaTHXKajdap THOOMCT KIMHUKACH A



CYypYHKaJIM SMOLIMOHAJ OFPUKJIM CTPECCra yuparan 6emMopiapJar marojoruk
Y3rapuiiapHu OFUp €KW SHTUJUIMTUHY aHUKJIAIl YIyH TallXuc KYHUIIa Xxamaa
naBonania goinananca xam OyiIaau.

TaagKMKOT HATHKAJAPUHUHT HUIIOHWIMJIMIH. Xap Oup TaIKUKOT
Taxpubanapu SHr kKamuja 5-10 mapra yTkaswirad. By sca sHT WIIOHYIM Ba
Oapkapop HaTWKaJapHUHT ypraya KUWMATUHU Xuco071ad YMKHUII HMMKOHUHU
OepraHu OWiaH acocCiaHraH. DKCIEPUMEHTA]l MAablyMOTIapra CTaTUCTUK HIIJIOB
Oepull, XaTOJIMKJIAp, ypTrada, WIIOHWIMIMK HHTEpBAJIAP, CTAHAAPT OFUIIAPHU
xucobmam STATISTICA 6.0 xoMmmbioTep JacTypd Ba CTaHAAPT METOAJAp
cpaamuga onubd Oopunrad. HarwkanapHUHT CTaTHMCTHK aXaMHUSITUHU aHUKJIAI
yuyH, CTprogeHTHU T-KpuTepuiicuHl XUco01a0 YUKUIITaH.

TagKUKOT HATWKAJAPUHMHI WIMHH Ba aMajuMid axaMUATH. TagKUKOT
HAaTUKAJAPUHUHT WJIMUNM aXaMUsATH CYpPYHKaJId 3MOLIMOHAN-OFPUK CTPECCHHUHT
PUBOXJIAHUINM  JUHAMUKACHIA  Ta3-KUCJIOPOJ, DHEPreTUK Ba  JIMIHAJIAP
aJMAIIMHYBUHUHT  XOJIaTWUHM, aJ€HUH HYKJICOTHIJIAapU Ba KaTeXoJaMHHIap
mukaopu, JIIIO sxapacHnapu Ba mumonutuk epmeHTaap (HaOTUTHHU KOMILIEKC
paBuIga 0axoJANTHUHT sTHTUYa SHIAITYBH TakIu( KWIWHIW Ba yIIOy XoJaT
CTpecC KapaCHUHUHT MOJICKYJISIP KUXATIApUHU aHUKJIAIIra epaaM OepuIu OuiaH
OenrniIaHaan.

TankukKOT HaATWKAIAPUHUHT aMajuil  axaMUsSTH OJIMHTaH (yHJIaMeHTall
HaTWKaJIap CYpPYHKalId SMOLMOHAN-OFPUK CTPECCHMHU KOPPEKUHUsJIall Y4yH
KaTalliH Ba OEH30HAJHW WIIIIATUII WMKOHUSTIApW Ba Makcaara MyBO(MUKJIUTH
TaxXpubaiap OpKajlu acociianuO, ucOoTIad OepuiraHu Ba OJWHTAH HaTHXKalap
CTpeCcC MyaMMOCHHHM MOJICKYJIAp MEXaHU3MJIAPUHU €UHUIITa UMKOH OepuIIuaaIup.
Nmpna onuaran Hatwxkamap ¢usnonorus, Ouoxumusi, Ouodusuka Oyitnua
KyJUIaHMaJIap Ba VKyB ajaOWeTnapura KUPUTUI YYYH TaBCUS KWJIWHUIIIH,
IIYHUHTIEK alTuO yTunrad dannap Oyitnya tanabanap ydyyH Mabpy3a MaTHIapHUra
KYIIAJTUAIIA MyMKHH.

TagKUKOT  HATHXKAJTAPUHUHT  kopuil  KuaumHumM.  CTpeccHUHT
PUBOXJIAHUIITUAA  MUTOXOHIpHUsIap  QYHKIUACHHUHT Oy3WIWIIA Ba YHH
AHTUTUIIOKCAHTIAp OWIaH KOppeKUusuiam Oyiluda OJIMHraH WIMHKA HaTKaliap
acocuja:

CTpecc  JaBpujia TYKMMa  Ba  MHUTOXOHJApUANApAard  JUNUjap,
dbochomumummap  mukmopwauHT, JIIIO  )xapaéam Ba  Qocdonmmazanap
daouKIapy Y3rapuiuiapyu aHuKJIaHran 0ynuo, Oy uiMuii HaTuxkazapaad Amity
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university (XUHAUCTOH) TAAKUKOTYM OJIUMJIAPH Y3JIAPUHUHT WIMHUN HIUIapuaa
¢doitnanannmMokaa  (Amity university (Xunaucton) HuHr 2016 #un 30
CeHTs0pAaru  MabIyMOTHOMacH). MabiaymMomiap  TYKUMaiapAaru  JUIUA,
XoJiecTepHH, Gpoconunui Ba JIn30(ocHonunuIapHUHT MUKIOPUHHUHT Y3rapulliy,
JUNOMUTUK SH3UMIIAPHUHT (paoyumkiapuau Kydaiiumu Ba JIIIO >xapacHUHUHT
(aosanIyBu CTPECCHUHI MATOJOTMK TAabCHUP MEXAHW3MHHM Oelrujaniga acocui
OMUJUTAp/IaH OMPU SKAHIUTUHU KYpCaTau;



CTPECCHUHI PHUBOXKJIAHUIIUAA OPTraHU3M TYKUMa Ba MHUTOXOHApUsIIapuia
munuiap  anMamuHyBUHUHT, JIIIO skapa¢HIapuHUHT Ba MUTOXOHApHUsIIapAa
dbochonunazanapHuHr  (PaOJUTMKIAPUHUHT  Y3rapuinuiapy Oyiinya  OJIMHTaH
Hatuxanap OT-®3-109 «ATepockiiepo3 MyaMMOCH 3THONATOTC€HE3WHUHT SHTU
TOMOHJIAPUHU UMUK acocliaill, YHH 00CKHUYMa-00CKHY peadIuTalusICH 1acTypUHH
Ba OJJMHU OJMII, JaBoJjialll yciayOlapuHM HMMYHOKOppEKTOpiap, TaOuui Ba
CyHBbUN (Qu3nk omMwnapaad ¢QoiganaHraH Xojjga UNUIad YUKUID) WIMUAN
noituxacuga (Ham1V, 2007-2011 iii) smMomuoHan cTpecc TabCUpHUAa o3ara
KeJaJUraH arepoCKIECPO3ZHUHT Typiau OOCKUYIapHIa JIUMHUAJAP aJIMalliHyBUHU Ba
JUTONUTUK SH3UMIIAPHUHT Y3rapululapuHy aHukiamaa Govgananwirad (Pax Ba
TEXHOJOTUSAJIAPHU PUBOXIAHTUPUIIHNA MYBO(DHUKIAIITHPUII KyMHUTaCUHUHT 2016
17070 9-HOsIOpHaru ®TK-03-13/780-con MabIyMOTHOMACH). Nnmuii
HATWOKAIAPHUHT KYJUTAHWIHIINA aTepOCKICPO3HUHT Typiu OOCKUYWIApU/Ia JTUIU Ba
dbochonunuaiapan  aTMaIMHYBUHUHT W3JaH YUMKHUIIMHA HWMMYHOKOppEKTOpIap
OuJiaH JaBoJIallra Xu3mar KUIraH.

TaagKMKOT HATHKAJAPUHMHI anpodamusick. TaaKuKOT HaTWKalapu
«bHONOTKK, SKOJOTMK Ba arpoTyHpPOKUIYHOCIUK TAbJIMMUHUHI MyaMMOJIapu Ba
uctukOomapu» (Tomkent, 2006, 2008); Axagemuk A. KocumoBHUHT 70 MHIIITUK
TaBajutynura OarunuiaHraH «DU3NK-KUMEBUN OMOJIOTHS Ba OMOTEXHOJOTHSHUHT
uctukoomwtapny (AuguxoH, 2007) wiMmuii-amanuii kKoHMepeHnusapuaa; «Tamada
Ba wWiMHil-TexHukaBui Tapakkuer» (Hosocubupck, 2010); «buomorma — XX
acpauHr pann» (Ilymmno, 2010) xankapo uimMuii-amannil KOHQEpeHIUIIaApUIa;
akagemuk b. O.TommyxamMenoBHUHT 75-HWJUIMK TaBajuTyiura OaruIIUIaHTaH
«Duznonoruss Ba Ouodu3MKaHUHT 3aMoHaBUU Myammonapu» (Tomkent, 2010);
«bnokume Ba OHMOHAHOTEXHOJNOTUSHHMHT A0n3ap0 Myammonapw» (Kazan, 2012,
2013) maB3ycugaru Xajkapo WIMHH-aManuii KoH(pEepeHIUsIapaa; akaaeMuk b.
O.TammyxamenoBHuHr 80 WWIUIMK TaBauiyaura OarunuiaHrad «OU3MK-KUMEBUN
ouonmorussHUHr  fom3apd  myammonapu»  (Tomkent, 2015); mpodeccop K.
T.AnmaroBuunr 70 ¥umiuk —TaBautyaura Oarunuianran  «buomormst  Ba
HKOJIOTUSHUHT J073ap0 myammonapu» (Tomkent, 2015), mpodeccop V. 3.
MupxomxaeBHuar 70 WWIIMK TaBajutynura OarunuiaHraH «DU3MK-KUMEBHIMA
OMOJIOTHSI Ba SKOTOKCUKOJIOTUSIHUHT 3aMOHaBui acnekmiapu» (TomkeHnt, 2016),
«3amoHaBuil (aH Ba TABIMMHUHT Ha3zapuil Ba amanuii myammonapu» (Kypck,
2016) maB3ycumaru xaukapo uimMmuii-amanuii konpepennusaa, «DaH Ba TAbIUM»
(MronbxeH, 2016) maB3ycuaaru xajakapo WiIMH-aMaliuii KOHpEpeHITUsIa,
Pecnybnuka unmuii-amanuii kondepennusinapuaa; Hamanran gasnar
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YHUBEPCUTETH XaCT (aoiuaTi XaBHCU3NUru KapeApacuHUHT CEMUHApIapuIa
(2006-2016) Mmabpy3a KUJIMHTAH Ba MyXOKaMajaH yTraH.
TagKUKOT HATHKAJAPMHHM JbJOH KHIMHHIIM. JlHccepranus MaB3ycH
Oyiinua >xkamu 24 Ta WIMHUN WIUIAp YON OSTWITaH, >KyMJIaJiaH, V36exucTon
PecniyOonukacu Onuii arrecTanuss KOMUCCHSICUHUHT JIOKTOPJIUK AUCCEpTalUsiapu



aCOCHM WJIMUN HaTHXKaJAPUHU YOI ATUII TaBCHUS ATUJTaH WIMUMN Hampiapaa 12 ta
MakoJjia, )KymiaazaH, 9 tacu pecnyOiauka Ba 3 TacH XOPWIKUM WIMHUN KypHaJUI1apaa
HaIlIp TUITaH.

JuccepTanusiIHMHT XAa:KMHU Ba TY3WiIumM. /[uccepraius TapKuOW KHUPHIIL,
7ta 0600, 9ta xynoca, ¢doiganaHwiran agabuernap pyixarugad uOopar.
JuccepranissHUHT XaxXMu 194 OeTHM TaIlIKUJI ATraH.

IMCCEPTALIUSIHUHT ACOCHUII MABMYHU

Kupuim kucMuaa MaB3yHUHT JTOJI3apONIHTY XaM/ia 3apypUsT acoCIaHUITaH,
TaIKHKOTHHHI MaKCaJHd Ba Basudaiaapu, oObEKT Ba NMpeaMeTiIapu TaBcU(IaHTaH,
pecniyonuka  (GaH  Ba  TEXHOJOTHUSJIAPH  PUBOXKJIAHUIIMHUHT  YCTYBOP
HyHaNWIIapura MOCIHTH KYpCaTWiTaH, TaAKAKOTHUHT WMWK SIHTHJITH Ba
amMaJIil HaTroKalapu OacH KWIMHTAH, OJJMHTaH HaTH KAJTAPHUHT WJIMHA Ba aMaJIAi
axaMusITH oun0® OepwiraH, TaaKUKOT HATWXKAJAPUHH aMaJIUETra KOPUH
KWIMHUIIK, Hap OTWITaH WIUIap Ba JUCCEepTalus TY3WIMIIKW Oyiuda
MabJIYMOTJIAP KEITHPUIITAH.

JlucceprarustHuHT «CTpeccHUHT PUBOKIAHUIIT Ba TabCUP
MEXaHU3MJIAPH, MHUTOXOHJAPHUSIAPAATH Y3rapuMuuIaPDHU AHTUTHIIOKCAHTIIAP
OujIaH KoppeKHUMsJIaml XaKuaa aaa0uéT MabJAyMOTJap mapxu» je0
HOMJIaHTaH OWpuHYM O00HWIa cTpeccla OPraHU3MHHUHT (PU3HOJIOTHUK-OMOKUMEBUI
GYHKIUSTIAPUHUHT Y3TapuIy, MU aIMAITAHYBUHA, JTUTTHATAPHUHAT TTEPEKUCITH
OKCUJTAHUIIIMHUHT Y3TapUIlM, Xy>KaWpaHWHT CTPYKTypacu Ba (yHKOmsIcHUaa
dochonunazanapHUHr  poNiM  Ba  yIApHU  KOPPEKIMsUIAI,  XYXaWpaHUHT
CTPYKTypacu Ba byHKIMsACHIA MUTOXOHIPUSITAPHUHT UIITUPOKH,
dbochonunuaapHUHT  TUAPOIM3M  Ba  CHHTE3WJa  MUTOXOHIpHs  (docdo
JUTNA3aJIApUHUHT  WINTAPOKH,  XyKalpallapHUHT  (PU3HOIOTUK  OMOKMMEBUI
KypcaTKuwiapura KaTalliH Ba OCH30HAIIHUHT TabCUPHU TYFPUCHIATA MAbIIyMOTIIap
OepuiIraH.

JucceprauussHUHT «XaWBOHJIAPAA CYPYHKAJIU SMOLUMOHAJI-OF PUKJIH
CTpeccH MOJAeJIMHM SIPATHIIL, TYPJIM OPraHJapAaH MUTOXOHAPUSJIAPHU
a;KpaTud oJIMII Ba yJIapaaru y3rapuil JapakajJapuHi aHUKJIAI MeToAJIapm)
ned HOMJIaHTaH UKKUHYM 000M]1a TAJKUKOT MaTepraiapi Ba METOAJIapu
KEJATUPHIITAH.

XaiBoHJap/ia CypyHKalu SMOLIMOHANI-OFPUKJIIN CTPECCH MOJICTIMHU SIPaTHILl TaHa
orupruru 180-200 r 6ynTraH 30TCU3 OK APKAK KaJlaMynuiapaa YTkazuiaan. Taxpuoa
OOIIJTaHUIIN/IAaH TaXMUHAH 2 XadTa OJIMH KajaMyluiapia —o4nuK MaiaoHl Tectu

Oyiirya SMOLIMOHAJUTUTHY aHUKJTaHAU. ByHUHT yuyH XalilBOHJIap KOpPOHFY KyTHIaH
oupnan auametpu 1,5 m Oynran, Tomonnapu 20 cM JIMK KBajpariapra OyJIuHTaH,
nongad 60 cM 0KOpHIa MapKasaa OaTaHIJTMKKA OCHIITaH
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KyBBard 500 BT Oynran Ky3rylu KU3IUpUII Jamnacu OyiaraH OYMK MaiOHTa
KounmamTupwiau (—ounk MaigoHlauHr mapkaszuga 1000 mrokcra TeHr Oynrad
epyrnuk xocun kKunuHanu) (MBanosa, Ckomensic u ap., 1979; Cynakos, 1981;



Sudakov, 1984). bem kyH nmaBommjaa Xap 2 JakuKaja XalWBOHJIAPHUHI Xapakar
daommuru Merpnapaa 6axonanau (0,3 koddduimenTra KynauTupuiIrad, KECUILTaH
KBaJ[paTiap COHUTa Kapal); IIyHUHTACK, eKaTuil mapuKJdaiap, ypuHarus, —OunuK
Maionl wmapka3zWra UYHMKWIN, FOBUHMII Ba OpKAa NaHXalapuja TypuIl KaOu
xojariaap xaM xucobra onuHau. by kabu  KypcaTKuwiapHUHT Oapyacu
KaJlJaMyIUIAPHUHT 3MOLMOHAJUIMK Me30HM OYnubd xu3mar kwinu. Kamamymimap
uMMOOMIUTaHnO, Top Kadacuamapra IHKOWIAIITUPUIATAHIAH KEHWUH YIapHUHT
naHXxajapu Ba gymura xap KyHu 30 JakukagaH 3JeKTp TabCUPOTH Oepuiiau (TOK
gacrotacu — 50 I'u, kyun — 30B, umnynbciiap yacTtoracu - AaKMKacura 7 mapra,
uMiynbenap y3yHiaura 0,5 cex). XaWBOHJIADHUHT TypyxXura Kapad d3JIeKTp
Tabcupotu 1-2 Ba 3 xadra, myHuHraek, 1-2 Ba 3 oil jaBomuaa onu® Oopuiau
(Cymaxos, 1981; Sudakov, 1984; CanpikoBa, 1995).

XanBoHJIap/ia Ta3-KUCIOPO alMAIIMHYBUHU Oaxouanl Hnoisporpaduk MeTosn
epaamuaa amainra ommpuiad (AmMaroB, AxMepoB u np., 1993). byHunr yuyn
XallBoHHM XaBo MyxutHna O, mukgopura cesrup Oynran Knapk snekrpoau
KUPUTUIITAH TEPMETUK WIUIITa XKOWTATUpUiIaau. by uaum MuKpoHacoc OWiiaH
Oupukkan OYnuMO, yMyMmMaH oONraHaa TallKM MYXUTAAH axpaiaud Typaau.
MukpoHacoCc XaBO MYXUTHUHHMHT ITUPKYJISIUSICATA 3aMUH SIpaTud, CMUK MYXUT
nunga O, KOHUEHTPAUUACHUHM OUp TEKUC TapKalulliM Ba yHuiad TypUIIUIIUIa
epaaMm Oepaau. YeKyHa Maxcyc siueiika Owiian oupukkaH 0ynub, yara KnapkHuHr
COUK DJJIEKTPOAM YpHaTWUiIaAW. YCKyHajgaru Oapua OupUKMaiap MOJUATHIICH
Halyanapaan scainaan. Xaxmu 500-1000 Ma repMeTHK KONKOKJIM IIXINA WIUIITa
Taxprba XalBOHM >KOMJIamTupuiaaad. Ui naupary XaWlBOHHUHT Hadac OIuIm
HaTWKacuaa rasnmu myxutaa O, HUHr Kamadumu pyd Oepaau. by Xxomar
noJssiporpaduk ycynu OunaH Kuciopoara cesrup Kiapk anexTpon epaamuia Kaia
TUIIJIH.

Byiipak yctu 6e3mapu Ba 6011 Must TYKUMacua KaTexojJaMUHIap MUKIOPUHU
aHUKJIAI y9yH VpraHuiaacTraH opraH aXparuO OJIMHAAM, YT4aHaAW Ba KEpakiu
MUKAOpAard Tykuma (3-5 r) Kailuu OuiaH MaiiianaHaayd Ba O3TMHA MUKAOpAAru
cyB (5-10 mu1), yuxjopcupka KHUCIOTa Ba LIMIIA KyKyH COJMHTaH XaBOHYaJa
axmunad 23unanu  (Acarmanu, 1965). ApanamMaHu y4YXJIOPCUPKAa KHCIOTa
cplaMuia MyaWssH Japakarada apanamrtupwiana (6om mus yayH 1:5, Oyiipak
yctu Oesnapu yuyH — 1:20). Hamynanap 30 gakvka gaBoMua apajaliTUpUIAIN,
KeluH Oypmanu ¢GuisTp epaamuja QuibTpiaHaau. byilpak yctu Oe3lapuHUHT
AKCTpakTu fAHa cyB Ounan 1:1000 HucOarna apanamTupuiaagy (HOPIOHIAILITAPHUII
YUYH).

AHnapyuHUHT MHUKIOpWHHM aHUKJIAII Y4yyH Oapua npenaparuB amajiuctTiap 2-
4°C xapoparna YTkasmnagu. DKCTPAKIHS ONIHHIAH MAXCyC COBYTKHYNA KEPAKIH
xapoparradya coByTwiran 8%-mu xsopun kuciora Ba 40%-nmu 3THII CIUPTH
apanamMacu Ownad yTkaswiaad. Kymumnaauran cnoupt mact Xapopariga TYKuMa
AKCTPAKTIAApU My371a0 KOIUIIUHUHT OJIAMHH OJIaau Ba Oy KYIIrHHA OMOJIOTHK
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HaMyHaJlapjia MeTabOoIUTIIApHU TYJIUK aHUKJIaIa Kyiail 0ynuo0, xap Outra



9KCTapKTHU puTHInHU Tanad kunmaiau (Farell, Olson, 1973; Kocenko, 1981).
XaBOHJIAPHUHT OOII MUSICH Ba )KUTapu TYKUMACHUIaH MUTOXOHIpUsIap
yMyM-KaOyn KuiuHran auddepennnan nearpudyranam meroau (Hogeboom,
Schneider, Pallade, 1948) 6yitnua 6ab3u Oup mogudukanusiiapu ounad (AiIMaToB
u ap., 1993) axparunau.

Typnu xun wetabonuk xomamiapaa (V, — OKCHAJAHUII CcyOcTpariapu
UIITUPOKK IR, V; — AJI® nmrupokuaa, V,— AP Tyrammaan kenus, Ve - 2,4 —
TUHATpOo(EeHONT OWjlaH axpajiraH OKCHJIAHUII) MUTOXOHAPHSIAPHUHT Hadac
OJIUIIT TE3JIUTH TOSIpOorpaduKk MeTo[ OwjaH, aWjaHyBYM IUTATUHAIN DJIEKTPOI
epaamuaa, 1 M xaxmaaru nossporpad sueHKaCMHUHT CTaHIAPT IIapOUTIapUaa
25°C xapoparia Kyiujgara TapkaOiam MyXyuTaa KalJl KWIHHIK: caxapo3a - 250MM,
KCl - 12mM, KH,P0, - 5MM, tpuc-HCI-6ydep - SMM, pH 7,4. Oxcupyianuiu
cyOcTtparnapu: cykuuHar Ba rmyramar 10MM. Peakuus nonsiporpad suerikacura 3-
4 Mr MUTOXOHJPUSI CYCIICH3USICUHUHT OKCWIMHHU Kymiuil Ousian oouutanau. AJlD
mukaopa 200mMkM, JITH®-510°M 6ynran (Anmatos K.T., Axmepos PH. u mp.,
19936). AJ®/O xos>dpdunmentn Ba Yanc Oyitmua Hadac onum Ha3zopaTu
karrtaaurn Chanse B., Williams G.R. meromnmapu O¥itnua anukinanmu (1956).
MuTtoxoHapusiiapau  Oup Mapra Mys3natud, sputuiaranaan kedun HAJ[.Huwu
TallKM Ba WYKA WYJUTapuaa OKCHJIAHWINNA TOJsSIporpaduk MeToau OWIaH
anukynanau. HAJI.H uunr oxkcuananumu sueiikara 1 mu 3 mxmons HAJ[.H kymmm
owran Oaxonanau. HAJIH HMHT OKCHUTAaHUIIM TalIKd WYId 2 MKI POTCHOH
umtupokua anukiaanau. Makyoamus myxutu: 0,30M caxapo3sa, 10 MM tpuc HCI,
pH — 7,4 (PaxumoB, AnmaroB, 1977). Typnu xun MeTtaboiduK Xojiariaapaa
rrytaMar, cykuuHar Ba HAJ[.H HUHT OKCHUINAHWIIHM TalmlKM Ba WYKU WYIU
Oyiirya OKCHAJIAHUII TE3JIUT'M HAHOTPAMM aTOM KHCIIOPOA, JaK/MI' MUTOXOHIPHS
OKCWJIM KYypUHHUIITHAA UdoaataHIu.

JITIO sxapacunapununr te3nuru I0.A. BragumupoB Ba A.M. ApuyakoBHUHT
MUKPOMETOIU — THOOApOMTYypar Kuciotacu OwnaH aHukiaangu (1972). 1 wmn
XQKMJIM MHKYOAIluoH MYyXUTHHHT Tapkuobu: 0,2 MM Na,P,0+10H,0; 1 MM
HAJI®H; 0,012 MM Mop ty3u (FeS0,(NH,)26H,0); 50 mxn Gomr musi, TUMYC,
Oyiipak ycTu Oesnapu Ba )KUTap TYKUMaJapUHUHT cycrneHsusuiapu; 50 MM tpuc
HCl-6ydep, pH- 7.,4.

YMymuii munuagap TYKUMaaaH XJopogopM Ba METaHOJ apajaliMacu OuiaH
AKCTpAKLUMSUIAaHAIM Ba OHKCTPAKT JUNUJ OYyIMaraH KylIMMYajlaplaH CyB €KU
KydcH3 Ty3Jdd dSpuTMa OwujaH (0BHO TalUIaHTaHAAH CYHT  KypUTHIUO,
JUTUJIAPHUHT 9YKMAacH aHAIMTHK Tapo3uaa YI4aHuO, MUKJIOPU aHUKIIaHAU
(ITpoxopoga, 1982).

®dochonunuanap TUAPOJUZUHUHT CYBJIa IPYBUH MaAXCYJIOTIAPUHU aXpaTHII
Y49yH OKap TOpu30HTaj Xpomarorpadus meromunaan dorgananmian (Kapramosos,
1981).

Mutoxonapuan docdomumnazanapuauar paommuru 37°C 1a opraseiazapHu
MHKyOaIus: KUJIui naituaa Gocdonunuaiap TApKUOMHUHT y3rapuinmura Kapad
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6axomannu (I'opbaras, Mupranuno, Anmaros, Paxumos, 1988; Mupranunos,
1990).

«CypyHkanu IMOLMOHAJI-OF PUKJIN CTPECCHUHT PHMBOKJIAHUIIT
AUHAMHKACHIA KAJIAMYILIAPHUHT Ta3-KUCJI0POA aJIMAIIMHYBH XaMma aiipum
(GU3NONOTUK KYPCATKUYJIAPUHUHI OYy3WJIMINU BAa YJIAPHU AHTUTMIOKCAHTJIAP
OMJ1aH KoppeKuusiJan 1e0 HOMJIaHTaH yYuHYM 000Ka CypyHKaIl 3MOIIMOHAI
OFPUKJI CTPECC TAhCUPH/IA KATAMYIUTAPHUHAT Ta3-KUCIOPO Ba 0ab3H
(GU3HOJIOTHK KYPCATKUWIAPUHUHT Oy3WIUIIN MEXaHU3MIIAPUHU aHUKJIAIl Ba
yJIapHU aHTUTUIIOKCAHTIIAP OWJIaH KOPPEKIIMS KUJIHII Macaiajapura OaruiniaHTaH.

1 az-xucnopoo armawiunysu.

CypyHKaly SMOIIMOHANI-OFPUK CTPECCH TUHAMUKACHIA XalBOHJIap/a ra3
KHUCIIOPOJ AJIMAIIMHYBU TAXXPUOAHUHT JaBOMUIIUIUTa Kapad y3rapaau.
CTpeCCHHUHT XaBOTHPJIAHHII OOCKUYHUA TaXXKpHOa XalBOHJIApH OpTraHU3MH
TOMOHHU/IaH KHCIIOPO KCTEHbMOJIMHUHT OITUIHTra oinb kenaau. byama
KUCIIOPOAHUHT MaKCHUMaJl UCTEbMOJ KUJIMHUIII JTapakacu TaKpUOaHUHT 2-
xadTacuaa Ky3zatuiaau. bynnai 1okopu gapaxkanard METaOOIU3MHH TabMHUHIIAII
YYyH KaTTa MAKJIOPAAard KHCIOpo A Tanad KuinHaau. Taxxpuoanunr 1 oinmgan
KEWWH Ta3-KUCIIOPO AJIMAIIMHYBH Jesapiu Mebepnamand. [.CenbeHuHar Gukpuya,
OpraHu3M PE3UCTCHTINK O0ocKuunra ytaau. busHuHr hukpumMmuzda, TAXKpUOAHUHT
Oy Myanatiapuaa XoJIaH Touuin 6ockuun oonutaHaan. TaxpuOaHnuHr 2 olugaH
KEWHH ra3-K1cliopo aJIMalllMHYyBU Ha3opaTra Hucbarau 29,2% ra nacaiica, 3
oitnan kevinH 37,5% ra kamasiau. ['a3-xkucnopos anmamunyBu 50% ra errania
XyXxaiipa romeoctasu OyTyHiai Oy3uinn0, opranu3m HOOy OVmaau.

CypyHKanu 5MOLIMOHAN-OFPUKJNA CTpeccla XaWBOHJIApJA TIa3-KUCIOPOJ
alMalllMHyBUra KaTralliH Ba OCH30HAJIHUHI TAabCUPWUHU YPraHuill Ma3Kyp
npenapamiap CTPECCHUHI OpraHu3mra cajaOuil TabCUPUHM KUCMaH 4ekinad
kyunmuan - kypcarau. Crpecc Oomuianranman  1-2 Ba 3 xadrama, spHH
XaBOTUPJIAHUII OOCKMYMIA KaTalliH MINTUPOKUJA Ta3-KUCIOPOA aJIMalluHyBHU
COFJIOM XaiBoujapra HucOaran aruru 12,6; 20,4 Ba 8,0% napra, OeH30HA
umtupokuga sca — 10,9; 18,7 Ba 10,6% mapra ompau. XonagaH TOMUII
apouTIapuaa, S’bHU CTPECCHUHT 2 Ba 3 oWjapuaa KaTaluH HINTHPOKWIA Ta3
KHCJIOPOJT aJIMAIIMHYBU aturu 4,5 Ba 6,2% ra, O6H30HAJI MINTHPOKHKIA dca 2,8 Ba
5,1% napra nacaiiau.

[Myngait kuinb, XaBOTUPJAHUII OOCKUYMIIA CYpyHKald SMOILIMOHAJ-OFPUK
CTpecCH XaWBOH OpTraHW3MHUIa Ta3-KUCJIOPOJ AaJMAllMHYBHHH IacaThpca,
PE3UCTEHTIAUK OOCKMYMIa YTWIll OWiaH Taxpuba XalWBOHIApUIa KUCIOPOIHH
UCTEHMOJI KWJIUII aCTa-CeKMHJIMK OWjlaH Mebepiamiaa Ba XOJJaH TONHII
O6ockuunsia Oupo3 nacasau. Karamun Ba OeH30HaNI XallBOH OpraHu3Mua ra3
KHCIIOPO aIMAITUHYBUTA CTPECCHUHT CAION TaAhCUPUHHU

nacautupanu. Tumyc ea Oytipax ycmu beznapu.

busHuHr Ky3arumuiap XaBoTupiiaHuil Oockuuuja (crpeccnan 1 Ba 2 xadra



y110) TumycHunr orupiuru 30,7 Ba 33,8% ra ommmuHM Kypcatau. Y4 xadTaauk
CTpeccIaH KeHHUH — PE3UCTEHTIIMK 0OCKUYUIa TUHMYCHUHT OFUPIIUTH JeIPIN
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Mebepra kautau. Crpecc TabCUPUHUHT | OWMIAa TUMYCHUHT OFUPIWTH aTUTH
12,5% ra xamaiinu. XohgaH Tohui O0ockuuuaa (2 Ba 3 oljgaH KeWHWH) TUMYCHHUHT
OFUPJINTY COFJIOM XaillBOHJIapHUKHra HucoOaran 36,3% ra kamaiiaun. Crpecc
xonaTUHUHT Oommaa (2 xadra) tumycHunr orupmurd 33,8% ra, karanuf
umtupokuaa 3ca 8,0% ra, 6enszonan Ounan 3ca 7,7% ra omraH. TaxpuOaHuHT
HUcOaTaH y30KpOK Myangatuaa (2 oifa) TUNOMETAa0ONMKIAp HINTHUPOKUCHU3
TAMYCHUHT ofupiuru 36,3% ra, karanuH wmtupokuga 5,3% ra, OeH30HAT
umtupokua sca 6,0% ra kamaiiau.

Byiipak yctu Oe3mapuHUHT MaccacMHM Yymyam Oup xadTanuk TaxpubanaH
keinH Oyitpak yctu 6esnapu 12,0% ra omica, 2 Ba 3 xadTanapaa Moc paBuIlaa
20,5% Ba 28,8% ra ommmuHu kypcarnu. Pesuctenmink 6ockuuuaa (ctpeccaan 1
oil ¥yTub) rokopuaa Kypcarud yTuiranujek, Oyipak yctu Oe3JIapuHUHT OFUPJIUTU
nacaiu0, MebepAaru KypcaTKuwiapra SKWHJIAIIW. XOJAaH TOWUII OOCKUYUAa
(ctpeccman 2 Ba 3 oil yTub) Oyiipak ycTu Oe3llapyu OFUPIUTMHUHT IMMacaluilu
ce3unapiu napaxana tesnamau (15,4% sa 21,4% ra).

CrpeccHUHr OonUIaHFUY OOCKMYMZA KaTalliH Ba O€H30HAJCU3 Oyipak ycTH
Oe3MapUHUHT  OFUPJIUTH  OIlNCa,  CTPECC  TAbCUPUHHUHT  JTABOMUNIUTH
y3alTUpWITAaHlla 3Ca, aKCUMH4Ya, mnacasaud. Taxpuba XallBOHIIapu OpraHU3MHIa
KaTallMH C€KU OCH30HAJl KUPUTWITaHAa IOKOpPUAArd Y3rapuiuiap CEKUHIAIIIN.
Arap ctpeccuunr Oommna (2 xadracunga) Oyiipak ycTu O€3TapUHUHT OFUPIUTU
20,5% ra omica, karanmuH UIITHpOKHAa — 7,3% ra, OCH30HAJI MINTHPOKHIA 3ca
8,8% ra omgu. TaxpubaHuHr Y30K JaBomMuinuruaa (2 oil) Hazoparaaru
KaJlamyniap Oyipak ycTu Oe3lapuHuHT ofupiauru 15,4% ra, KaranuH
uimrupokuaa 4,3% Ba 6enzonan ounan 3,4% ra kamanan.

Bow mus 6éa Oytipax ycmu be3napu KamexoramuHiapu.

Crpecc xonatuHuHT 1, 2 Ba 3 xadgTanapuna Oyipak ycTu Oe3napua aapeHa
JUHHUHT MUKJIOPH MEBEP AapakacuaaH MmyTtaHocu6 pasuiiaa 40,4; 44,5; Ba 40,8%
Japra, HOpaJapeHaJTUHHUHT MUKJIOpH 3ca aturu 8,9; 14,0 Ba 12,9 % napra omazau.

Pesucrentiiuk 6ockuumaa (cTpecc OomaHTaHuaaH Oup od YTuO) roKopuaa
Kypcatub® YyTraHuMmsaek, Oyiipak ycTu Oe3napuja agpeHAMH MHUKIOPU MEBEP
napaxacunan 32,3% ra, HopaJapeHaluH MuUkgopu 3ca 11,9% ra ommbd ketau.
Xonnan Toimm O6ockuuuaa (2 Ba 3 oigaru crpecc) aapeHanuH Mukiaopu 12,3 Ba
17,8% ra, HOpanpeHaiuH mukaopu 3ca 15,8 Ba 21,6% napra kamaiinn. Mkku
xadTanuK cTpecclaH KeWWH ajapeHaauH Mukaopu 44,4% ra omica, OCH30HAI Ba
KatauuH kuputwirasga arura 11,4 Ba 14,0% napra oumau. Arap TaxpuOaHuHr Oy
MyaaaTiapuaa HopaapeHaiud Mukaopu 14,0% ra omran Oysica, OeH30HAI Ba
KaTalMH UIITUPOKU]IA YHUHT MUKIOPHU JICIPIU MEbEp Japakacura eTau.

CrpeccauHr 2 oimma Oyiipak ycTd O€3JMapWHUHT TYKAMacuaa aJpeHaInH
MUKJOpPH TUNOMeTabonuKiIapcu3 OWpo3rMHa Kamaiica, OCH30HaJ Ba KaTaluH
OwIaH Aespiid MEbEp KypcaTKuujaapura TeHIIaIu.



bop xadrammk crTpeccaa Oom Mwusga agpeHANMH Ba HOPAJpEHATNH
MUKIOpJapu Oup Mebepaa omaau (Mebep AapaxkacujaH moc paBuiiaa 13,3 Ba
13,5% ra). Hkku xadranuk cTpeccaa aJpeHallMH CHUHTE3UMHUHT Meehepra
HucOaran ommumura (16,6%) Ba, akcnH4Ya, HOPAJAPEHAIINH CUHTC3UHUHT
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nacavumura (15,1%) onu6d kenmaau. CrtpeccHM yuuHUM XadTacuaa aapeHavH
MUKa0pH Kamasau (7,4% ra), Oup ollaH KeHuH 3ca Oy TOPMOHHUHT MUKJIOPHUHUHT
nacaiumum cesunapiau aapaxana omanu (19,0% ra). Yu xadranuk Ba Oup OHiIMK
CTpeccaaH KeWrH Musijia HOpaJpeHAIMH MUKJIOPUHUHT TTacaluIIg Te3namaan (Moc
paBumiaa 22,8 Ba 31,2% ra). Xonaan toiui 6ockuuunaa (2 Ba 3 oigaH KeWWH) MUs
TYKAMAacHa KaTeXxojJaMUHJIap MHUKIOPHW sSHa omanau. byHma aapeHamuH MUKIOPH
Menepra Hucbaran 10,6 Ba 18,3% ra, HOpaapenamun 3ca 23,3 Ba 28,6% mnapra
nacasiJiu.

Crpeccaunr 2 xadracuna aapeHaquH MuUKIopu 16,6% ra omrad Oyica,
OCH30HAJl Ba KaTallMH HUINTUPOKHAA dca arurun 6,2 Ba 3,4% mnapra omiau,
HOpaApeHaMH Mukjaopu 15,1% ra kamaiiran Oynca, OeH30HAN €KUM KaTaluH
UIITUPOKUJIA IEAPIU MEbEp KypcaTkuwiapura skunnamaan. CTpeccHUHr 2 oinaa
anapeHanuH Mukaopu 10,6% ra omica, OeH30HAT €KUM KaTallH UIITUPOKUIA
MebepIaru Kypcarruura Tenmaman. by Menaaria HopaapeHaIuH MUKIOpU
HazopatAaru xaiBonsapjaa 23,3% ra orica, rHmoMeTadoJIMKIap UIITUPOKUIA
MEBEP KYypCcaTKUWIapuTa SKAHIIAIIA]IH.

«CTpecCHMHI PHMBOXJIAHUII JUHAMHUKACHIA KAJAMYIIHUMHI 0ab3u
opranjapuaa Hadac oJMII Ba JHEPrusi AJMAIIMHYBH Oy3WJIMILIAPH Ba
yJIapHU AHTUTHIOKCAHT/IAP OWJIaH KOPpPeKIHAIAND» 1e0 HOMJIaHTaH TYPTUHYH
06001a cTpeCCHUHT Typiu 00CKUWIapuIa KaJaMyIITHUHAT 0ab3u OpraHIapuIaru
Hadac oIl Ba SHEPrUs aAJIMAIIMHYBH KapaCHIAPUHUHT Oy3UIUIILIAD
cababnmapyHu aHUKJIAII Ba YJIIAPHU aHTUTUTIOKCAHTIIAp OMIIaH KOPPEKIUsIal
HaTWOKaJIapy KeJITUPUIITaH.

Aoenun nykneomuonap (AH).

Crpeccop tabcupauHr 1 xadracuman can yTud, must Tykumacuaa ATD, AJ1D
Ba AM® muknopnapu mytaHocu6 pasuiiga 56,0, 48,1 Ba 65,1% ra omran 6yica
AH iiurungucu 56,4% ra ouau (1- pacm).

Taxxpubanunr 2-xadracuna mus Tykumacuga AHHUHT MUKIOPUHU OIIUIIN
tesnamagu. bynna AT®, AI® Ba AM® muknopnapu menepra HucOaran 111,0;
95,0 Ba 153,9% ra omran 6ynca, AHuunr uwmruagucu 119,9% ra omanw.
Crpeccuunr 3 xadracuga ATO, AP Ba AMD muknopu mebepra nucobaran 30,9;
46,0 Ba 47,9% napra omran 6ynca, AHaunr muxnopu 41,6% ra omau. bup oinuk
cTpeccnad keiimH musa Tykumacuga AHHuHT Muknopu mnacaiun® keraau. ATO
mukaopu 26,0% ra xamatica, AJI® Ba AM® mukmopiapu mebepra aucbaran 17,2
Ba 10,0% ra kamasau. CTpecCHUHT XOJAaH Touui 6ockuuuaa AHHUHT MuKmopu
KaMalMIld ce3uyiapiiv Aapaxana Kydasau. Arap AT® muknopu TaxpuOaHUHT 2
Ba 3 oilmapuga mebep kypcarkuura HucOaran 42,0 Ba 46,4% ra xamaiiran oOyica,
AJI® muknopu 26,2 Ba 31,4% ra, AM® sca 14,9 Ba 21,1% ra kamanu. Ctpeccna



Kurap, TUMyC Ba Oyiipak ycTu Oe3nmapu TYKMMacuja Xy[IJu IIyHTa YXIIam
y3rapuiuiap Ky3aTyIaau.

XaBoTupiaHuill OOCKMYMAA KaTallMH €KW O€H30Hall ojiral TaxpuoOa
xaiBoHJapuHUHT MuUs TYKuMacuga AT®, AJI® Ba AM® MUKIOPUHUHT OIIUIIINHU
nacauTupu0, Mebepaaru Kypcarruujiapra SKUHIAmTApuO Kyiiau. Xonaad TONuII
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O6ockuumnaa oomr musiia AHHUHT MUKIOpY KaMmasiiu, runometadbonukiap sca AH
MUKJIOPUHUHT KAMaUUIIIMHU CEKUHIIAIITUPAIH.
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1-pacm. CTpecCHHHT PUBOXKJIAHMII JHHAMHKACH/IA KAJAMYyIIIAPHUHT GO MUSICHAATH
AHuaap mukaopura anturunokcantiapuunr tascupu. (M £ m; n =8 — 10). A -
AT®, B - A1®, C — AM®, D — AHaap iiluruHaucu. a - Mebep, b - Ha3opar, c -
karanuH, d - O6ensonHan. Opaunara ykuaa — AHuaap mMukaopu, MKMOJIBL/T XOM Maccara.
Abnucca ykuaa —kcnepument mynaatu: I — 1 xagra, I — 2 xadra, III - 3 - xadgra, IV -1
oil, V — 2 oi, VI - 3 oii. By epna, 2 pacm Ba 1 xkaaBaana umoH4wIwiIuk (P) ¢papku
roJLy34aaap 6uiaan kypearuaran: P <0,05; P <0,02; “P <0,01; P <0,001.



Mynaait Kuaub, cypyHKalId SMOIIMOHANI-OFPUK cTpeccHHUHT 1, 2 Ba 3 xadra

Japuja Ha3zopaTaaru XaiBoHapaa oo Mus TyKuManapuaaru AHHUHT MUKT0pH
oIIICca, PE3UCTCHTIIMK OOCKMYMHUHT OOIIJIaHFUY JaBpUa OMPO3ruHa Kamaiu,
XOJICU3JIAHUIIIA 3Ca KECKUH KamMalii. AHTUTUIIOKCAHTIIAp TabCUPHIA ICa
IOKOpHUJIATH KYpCaTKUWIap CTPECCHUHT O0apua 0OCKHUYIapHIa COFJIOM
XaBOHJIAPHUKHJIAH ce3uyapiu (hapK KUIMaiIu.
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CypyHKanu SMOIMOHAN-OFPUKIM cTpeccna Oom mus Tykumanapuaaru AH
MUKIOpHUAA Ky3aTHJITAaH Yy3rapuiuiap >kKurap, Oydpak ycTu Oe3jiapu Ba TUMYCHa

XaM aHUKJIaHTaH.

Mumoxouopusnapuune nHagac onumiu 6a OKCUOIAHUWLU POChHOpIaAHUULU.
boiir Must MUTOXOHApUSITApUIA CYPYHKATU AMOIIMOHAT-OFPUKJIN CTPECCHUHT
1-xadTacuma rryTaMaTHUAT 3 Ba 4 XoJariapuia MUTOXOHIPUSTIApHUHT Hadac
OJIMII TE3JIUTH Teruuiy papumiaa 13,7 Ba 7,4% ra omanu (1-xaaBan).

1-sxkanBaJj

CTpecCHUHI PUBOKJIAHMII JMHAMMKACH/IA KAJIAMYILJIAPHUHT 001 MUSICH
MUTOXOHAPUSJIAPUAATH INIYyTAMATHUHT OKCH/IJIAHUII TE3JIMTUra
AHTUTUNOKCAHTIAPHUHT Tabcupu (M £ m; n =8 — 10).

Okcne Bapuant Hadac te3nuru, HaHo-rpaMM KUCJIOPO, aTOMH /MUH
PUMEHT MI OKCHII
ML V; V, HKy AID/O
1 xadra | Hazopar 40,0+£3,4 12,1£1,5 | 3,33+0,12 2,65+0,07
Taxpuba | 45,5+4,2 13,0£1,7 | 3,50+0,10 2,78+0,08
Karammna | 42,543,3 12,1£1,3 | 3,51+0,10 2,83+0,05
benzonan | 41,9+4,0 12,0+1,2 | 3,49+0,10 2,88+0,06
2 xa¢ra | Hazopar 37,8+3,2 12,0£1,4 | 3,15+0,10 2,70+0,09
Taxpuba | 49,9+44,6° | 15,1+1,8 | 3,30+0,11 2,81+0,08
Karanun | 40,4+2,6 12,0£1,7 | 3,36+0,10 2,84+0,09
benszonan | 39,1+3,0 12,0£1,6 | 3,26+0,12 2,86+0,06
3 xadra | Hazopar 41,6£3,9 12,7£1,6 | 3,27£0,12 2,66+0,08
Taxpuba | 45,2+4,1 15,2+1,7 | 2,97+0,10° 2,58+0,07
Karamuna 41,7+3,6 13,1£1,5 | 3,18+0,13 2,65+0,06




benzonan | 41,1£3,2 12,6£1,4 | 3,26+0,10 2,64+0,08
1 oit Hasopar | 40,0+2,8 12,2+1,3 | 3,2840,13 2,74+0,07
Taxpuba | 32,1+2,3" 153+1,4 2,10+0,09"" | 2,41%0,06"
Karamuna 37,9+2,5 12,4+1,2 | 3,05+0,08 2,71£0,07
Benszonan | 39,0+2,4 12,3+1,2 | 3,17+0,08 2,72+0,05
2 oit Hasopar | 38,8+3,3 12,0£1,2 | 3,2340,12 2,69+0,10
Taxpuba | 26,5+2,17"" | 15,6+1,5" | 1,70+0,08"" | 2,05+0,08""
Karaups | 35,8+3,1 10,9£1,9 | 3,28+0,10 2,78+0,07
Bemsonan | 37,1+3,0 10,9£2,0 | 3,40+0,09 2,85+0,06
3 oH Hazopar 40,8+2,2 12,1£1,2 | 3,37+0,13 2,72+0,08
Taxpuba | 24,5+2,0""" | 15,8+1,6™ | 1,55+0,11°"" | 1,88+0,07""
Karamue | 39,0+2,1 10,2+1,0 | 3,82+0,12 2,99+0,08
ben3onan | 39,6+2,3 10,1+1,0 | 3,92+0,12 2,95+0,06

By y3rapumnap Yanc 0yiinya nagac nazoparu (HKy) kypcarkuunnu 6upo3

ommmpanu (6,0%). TaxxpubanuHr OyHAal MapOUTIAPUIA MUTOXOHAPHUSITAPHUHT
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Hadac onMIIM CyKIMHAT OWJIaH ce3wnapiu Jaapaxkana omub ketagu (3 Ba 4
XoJatiaapaa HazopaTr napaxacura nucobaran 58,0 Ba 27,4% napra). bynga HKy
23,6% ra omamu, 6upok AJID/O xoddurmenty aespiu y3rapmaiian. 2 xadTaauk
CTpeccaH CYHr Ooml MHUS MUTOXOHIPHUIApUIA OKCUIOBYH (pocdopraHut
napameTpiiapu y3rapmarat xoija Hadac QyHKUMICH siHaa KydyaiuO KeTaau.
bynna 3 Ba 4 xonariapa niyTaMaTHUHT OKCHUTAHMII TE3JUTH MEBEP Japakacura
aucOaran 32,0 Ba 25,6 % mapra, cyknuHat O6mmad 3ca 101,9 Ba 117,8% ra omanm.
by xaBorupmanum Oockuuuja OOl MU MUTOXOHIPHUSIIAPUHUHT Hadac OJIUII
TE3JIUTH, AHUKCA CYKIIMHAT WYIu OYimad onmmb KeTUIIMHY aHTIaTaau.

[Myngait Kuaub, XaBOTUPJAHUIIT OOCKUYHMIA MUTOXOHJPHSUIAP OAATIAru
MeTa0OoMM3MIaH IOKOpU Japakajnard Meradonusmra yraau. CrpeccHUHr 3
xapracuma — PE3UCTEHTAWK Oockmunmga 2 xadraimmk crpeccra HucOaTaH
[TyTaMaTHUHT OKCUJIAaHYBYH (pOCHOPIAHUITUHUHT KYTAPHINIIN TTacaiind, MebEP
KypcaTKuwiapra SKHHIAIUO Kojlaau, 4 XxoaTaard Hadac OJIUII TE3JTUTH 3¢a
roKopwuruya konanau (19,7%). Maskyp y3rapunuiap HKy kypcarkuuunu 9,2% ra,



AJI®/O xorddunmentunn 3,0% ra nacaituimura onud kenaau. byHnaa
MUTOXOHJPHUSUTAPHU CYKIIMHAT OMiIaH Hadac oaumu 2 xapTaauk crpeccra
HUCOaTaH KaMasu, OMpoK Mebepra HucOaran omann (3 xomaraa — 45,8%, 4
xonarna — 83,6% ra). by y3rapunuiap HKy kypcarkuuu 20,7% ra, AJID/O
KaTTaJIUruHy 3ca 6,8% ra nacanummura oau6 kenaau. Pe3ucTeHTIIMK O0CKUYUHUHT
oxupnapuaa (1 oiigan KerH) MU MUTOXOHIpHUsIapuaa Hadac oauII Ba
OKCUJIaHYBYH (pOC(HOPIAHUITHUHT OUp-OMpUIaH axpanuiuu pyu oepanu. [y
cababmy rmyTamMaTHUHT (oCc(OpITaHyBIM OKCHJIAHUII TE3JTUTH Mebhepra HucOaTaH
19,8% ra xamaiica, 4 xonatnaru Hadac OJIUII TE3JUTH 3ca NCSIPIN Mebepra
tenramanu. bynunr narmwxacuna HKy kypcarkuuu 36,0% ra, AJIID/O

ko3 durmentu 12,1% ra xamasau.

Crpeccuunr l-oWian KeWimH 3 XoJjaTAard CYKIMHATHUHT OKCHJIJIAHMIII
TE3JIUTU MEbEp KYypcaTkuuura sikuHiaiica, 4 xonargaru Hadac te3nuru sca 45,5%
ra omaau. ynunrnek HKy xypcarkuun Ba AJID/O xosddunmentu moc paBumia
31,2 Ba 10,1% ra kamasau. By »aca pesucreHTIMK OocCKmuumga OOmI MUs
MUTOXOHJIpUSUTApUIA TpPaHCIOKa3a (DAOJUIMTHHUHT TE3NMAMIUIINHA KYpCcaTau.
Xongan Touum OGockuuuaa (pocdhopraHUII-OKCHTaHUIT Te3nurn Ba ATD
CHUHTE3U camMapaJopiurd ce3wiapid Japaxkajga Kamasad xamja Oy y3rapuiiap
y30K MYIJAaTIH CTPECCHUKHWTA YyXmam Oymamu. Macaman 2 oipgaH KeluH
MUTOXOHJIpUSUTAPHUA TiyTamar OuiaH 3 xonataa Hadac OJUII TE3JUTH MEhEpra
HucOaran 31,7% ra kamaiica, 3 oiinan keriun 40,0% ra kamaiin6 keraau. bynna 4
XoJIaTJa MUTOXOHJIPUSJIApHUHT Hadac OJIMII TE3JIUrd TaxXpuOaHuHr 2 Ba 3
oitnapuna menep napaxacuaad 30,0 Ba 30,6% ra omagu.

bynunr narmxacuna HKy xypcarknun mebepra nucOaran 47,4 Ba 54,0% ra,
AID/O koadpdummentu sca 23,8 Ba 30,9% ra xamasau. Mkku oiuk crpeccaaH
KeWMH CYKIMHATHUHT (ocopiaHyBYHd OKCHJJIAHWIIM MEBEp Japakacura
HucOaran 28,2% ra kamaiica, 4 xomataaru Hadac Te3nauru, akcuHdva, 26,0% ra
omann, HKy xypcarkmum Ba AJI®P/O wxosrpdummentn sca 42,8 Ba 14,5% ra
kamasiu. CtpeccHuHr 3 oinaan keiuH Hadac onui Te3nuru 3 xonaraa 36,9%
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Kamaiica, 4 xomarmard Hadac oJuIl Jeapiaud  Mebepra TeHnmamamn. HKy
kypcatknuun Ba AJID/O woapdunmentn terunuim pasumiga 40,9 Ba 20,5%
kamasini. By Xxomman toitum Oockuumaa Ooml Musi MUTOXOHApuUsiapuaa Hadac
OJIMII Ba OKCUJUIOBYM (hocopiaHUIIHUHT Oup Oupuaan axxapainud xoauumu ATO
CUHTE3UHUHT MMacailuiumra oaud Keiaaam.

Karanun Ba OeH30HaN CypyHKaJIN SMOLIMOHAI - OFPUKJIM CTPECCAA IOKOpUIa
0acH STUNTaH Y3rapuIUIapHU CEe3WIAPIN Tapaxaaa kamantupau. Jlemak,
CYpYHKaJIM SMOLIMOHAT-OFPUK CTPECCHUHT XaBOTUPJIAHUILI OOCKUYUIA OOII MU
MUTOXOHPHUSIIAPUHUHT Hadac onuily Ky4yaitud keraau. by aliHukca
CYKIIMHATHUHT OKCHJIAHUIIN/IA IKKOJI HAMOCH OYnaau. Pe3ucTeHTuK 1aBpuHUHT
OonutaHFuy 60CKUYUAa MUTOXOHAPUSIIADHUHT Hadac OJIUIITN MEBEP
KypcaTKuwiapura ssKMHJIamaam, Oy XojaT NyTaMaTHUHT OKCHUJITTAHUIITNAA SIKKOJ



HaMOCH Oynaau, OMpok 4 xoJjaTaaru OKCUJIAHUII KYPCATKUYU IOKOPUITUTHYA
kKonaau. bynna HKy kypcarkuuu mirytamar 6usian Oupo3 nacasiiu, aMMo CyKIIMHAT
owian 6upo3 omaau. TaxpubanuHr OyHal MapouTiIapuia riiyTaMaTr Ouiiaxn
A1®/O xordduiineHTH TYIUK MebEpIIaliaan, CyKIMHaT Ouian 3ca Oupo3
Kamasiu.

CypyHKaly SMOIIMOHANI-OFPUKJIM CTpecca OO MU MUTOXOHIpUsiIapuia
Ky3aTWIraH y3rapuiap )KUrap MUTOXOHIpUsTIApUIa XaM Ky3aTuiau. JKueap
MUMOXOHOPUSLLAPUHUHS POMEHOH2a ce3eup 6a ceamauouean HAJ[.H
oxkcuoazanapu.

CTpecCHUHI pPUBOXKJIAHUII JMHAMUKACUAA >KUATAP MUTOXOHJIPUsIIApUIAru
HAJI.H nuku Ba TalIKyM OKCHJJIAHUII HYIUTapura aHTUTUIIOKCAHTIIAPHU TabCHPH
ypranunranga | Ba 2 xadrama, HAJ[.H wnuku okcumnmanum #Hynmm mewep
napaxacura HucOaran 16,7 Ba 33,2% ra opragu. Karauun Ba OeH30HaI
umtupoknaa sca HAJI.H HuHr nuku iyn O0yitnad okcutanuimm Mebepaad dapk
KUJIMaNIH.

Taxpubanunr  OyHgall  MmIapOWTIApUAA  AHTUTHUIIOKCAHTIIADHUHT  OOp
nykmurugad karbi Hazap HAJ[.H oxcHITaHMIIMHMHT TallKyu HMYIW y3rapMaiau.
bupok, xaBorupmanuwim OOCKMUYMHUHT oxupiapuaa (cTpeccHuHr 3 xadTacu)
HAJI.H oxcunnaHummHUHT Wukk wynu 2 xadragarura HucOaran 18,5%, Tamku
uymmn osca  7,8% ra omaau. AxHTUrunokcantinap wumrtupokuna HAJIH
OKCUJIAHUILIMHUHT WYKW Ba TamKu Hymnapu Yy3rapmaiiau. Illynpaili xkunuo,
XaBOTHUPJIAHUIT OOCKUYMHUHT OXHUPHUJA MHUTOXOHAPUSHUHT Hadac OJUIIN HYKH
MeMOpaHaja Tacasad, Tallku MemOpaHacuaa Kydasau. by wmabiaymotiap
CYpYHKaJIM OFpPUKJIU CTpecCcAa MUTOXOHApUsIIapAa (PyHKIIMOHAI Y3rapuIlIapHIHT
Oyswmmuaad jgapak Oepamu. Pesucrentnuk 6ockuunma HAJ[LH  wukum
OKCHJJIAaHWII MynMuHUHTr mnacaunmy Ba HAJ[.H Tamkw oxcumianum uyJIHMHUHT
Ky4yaluIlld MyailsiH Japaxana Te3namaian. AHTUrunokcantiap tabcupuaa HAJILH
OKCHJIJTAHUIIMHUHT WKKajla Uy xaMm y3rapmaiiau. XoagaH ToWuin 00CcKuauaa — 2
ovpan kevimH HAJI.H oxkcupnanummaunar nuku uynu 11,4% ra kamaiica, Tamiku
OKCHJJTAHWII WyIu ce3mnapiau opramu (25,7%). Taxpubanunar 3 oinmma HAJI.H
OKCHU/IJTAHUILIMHUHT MEBEP/IaH YETTa OFUIIM CE3WIapH 1apakajia Te3iamain
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(HAZI.H oxcunnanumuHUHT naku iymu 29,8% ra kamaitno, Taimku imyaum sca
48,7% ra optaam).

Anturunokcanmiap umtupokuaa HAJ[LH Huer wkkana #yn Ounan
OKCHJIJIAaHWINM MebepAaH (apk KuiManiau. J[emak, XaBOTHUPJIAHHUIIHUHT OXUPTH
OOCKMYMIa IUTOXPOM ¢ __HUHT WYKA MeMOpaHaJaH YUKW OONUIaHHO,
PE3UCTEHTIMK OOoCKUuuIa Oy >KapacHiap Te3Jalaay Ba XOJIJaH TOWUII OOCKUYUIa
Y3 MakCUMyMuTa eTtaau. by HaTwxkamap MUTOXOHAPHUSUIAp MIMIITAH MalTAa YHUHT
ndkn  MemOpanacuau — dochomumua-pochomumun  Ba  oKcui-hochomumua
ANOKIADUHUHT Oy3WIUINUAAH Japak Oepaau. MUTOXOHIAPHUSUIADHUHT WYKU
MeMOpaHacugaH CU3M0 YMKACTraH IUTOXPOM ¢ Xy)KallpaHu Xxajokarra oOJjuo



kenaau (I'peen, Peen, 1998).

JuccepTaiiustHUHT «Ctpecc PHMBOKJIAHUII ATUHAMHUKACUIA
KAJIAMYLLIADHUHT  0ab3u-0Mp Opraljiapy Ba  MHUTOXOHAPUAIAPHAATH
Junuaiaap sa gocdonunuaiap aJiMalIMHYBUHUHT OYy3WIHILIAPH Ba YJIAPHHU
AHTUTUNOKCAHTIAp OWJIaH KoppeKIus» 1c0 HOMJIAHTaH OemuH4Yd Oo0mma
Kajnamynuiap 0ab3u OWUp OpraHjiapy Ba MUTOXOHApPUSUIApUIArd JUNUJIAD Ba
dbochomunumyiap aaMalIMHYBH  CTPECCHUHI  PUBOXJIAHUIN  JUHAMHKACU]A
Oy3ununuiapu Ba yJIapHU AHTUTUIIOKCAHTIAp OWJIaH KOPPEKIUS  KHJIWII
HaTKaiapu kentupuwiradn. CTpecCHH PUBOXIIAHUIIUAA OOII MHUS, XKUTApP, TUMYC
Ba Oyifpak ycTu Oe3napuja Kyiluaaru y3rapunuiap anukiaanau. CTpecCHUHT Kalcu
OOCKUYINIMAH KaThU Ha3ap XoJecTepHH Ba dpkuH &F kuciotanapu (DEK)Hunr
Mukaopiapu omau, ocharuamnmuaosut (OU)HUHT MUKIOpH Kamaiiaw. AWHU
naiTaa, ymymui Jjunumaiap Ba docdorunuuiapaud y3rapuimuaa ydra (azaHu:
XaBOTUPJIAHUILIA - KYNAaWWIIWHUA, PE3UCTEHTIMKAA — MEbEpra SIKMHJIAIIWIINHMY,
XOJIJaH  TOWMINJAa —  Ce3WIapid  KaMaWMIIMHU  Ky3aTUIl  MYMKHH.
AHTUTHTIOKCAHTAAp MINTUPOKMAA XolecTepuH Ba DEKHMHT MHKIOpIapH
MeBbEpIard KypcaTkuwiapra sKuHjIamaad, Oomka jaunug Ba (ocdomunumiap
MUKIOpIAPHU XaM AESPIIH TYJIUK MEBEPIIALLIN.

bomr MHS MUTOXOHApUSUIApHAA CTPECC MYAJATHIAH KATbU  Hazap
muzodocharnaunxomun (JIOX) Ba docharun xkuciora (OK)mapHuHT MUKIOpIapH
kymaau. bom wmus  muToXoHApusutapuaa  1-xadTaaumk  cTpeccaaH — CYHT,
Ha3oparaaru XaWBOHJIAPHUHT JIPX MUKJI0pU ce3nIapiiv omica,
dbocharuaunxonuu (OX) Ba kapauonunud (KJI)mapHuHr Mukaopiapu 6upo3ruHa
omau, hocharnaumtranonamus (O3) mukaopu 6upo3, ®U mukmopu sca
ceswrapnu macaiiau. CtpeccHunr 2-xadracuaa dpocharuauncepus (OC) HUHT
MUKIOpU MEBEP KypcaTkuuiapura TeHrmaman, ®X Hudr ommimu Ba U HUHT
KaMmaiuim sca Oupo3 Te3namiu, my ominad oupra KJIHUHT Kynaiuimm 1aBom
staau. CtpeccHuHr 3-xapracuga ©@X sa @C napHUHT MUKIOPU MEbEPTa
sskunama, @O Ba @UnapHuHr kamaiiuim sca te3namau. CtpeccHuHr 1-oinna
®X Ba KJI mapHuHr MUKI0pH Kamaiuiiga gaBoM 3tca, @C, @D Ba ®U napHuHr
MUKJIOPJIAPUHUHT KaMaiuiu te3naman. CtpeccHuHr 2-oinaa acocan @M, OX Ba
OOnapHUHT MUKAOPJIapU Nacaiud keTau. XoaAaH TOHUII O0CKUYMHUHT SKYHHU/IA,
STbHU CTPECCHHUHT 3-oiuna 6o mus Mutoxouapusiiapuaa JIOX mukmopu 72,9%
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ra omca, ®X, ®3, ®C, ®U, CM, Ba KJI naparHT MUKIOpIIapy MehEpTa HUCOATaH
28,2;26,9; 23,3; 48,6; 9,3 Ba 23,8% mnapra kamainb ketau (2-pacm).



] ) s

2 - pacm. CTpeccHU PUBOKJIAHUII JTHHAMUKACHIA
KaJaMYyILJIAPHUHT 0O MUSICH MUTOXOH/IPUSIJIAPH
dochoaunuaapura aHTHrMMOKCAHTIIAPHUHT TabCUPH
(M +£m; n=8-10).

a — Mebep, b - Ha3oparT, ¢ — kaTanuH, d — GeH30HAI.
A —-O®OX; B-JI®PX; C-DPI; D-KJI; E - ®C; J - PU;



I - ®K. Opaunara ykuaa: pocharugiap ymymuii
dochonrunupnapra aucéaran %aga. Abuucca yKuaa —
Taxkpu6a yrrasum myaaaru: I — 1 xadra, I - 2 xadra,

III -3 - xa¢ra, IV-1-o0ii, V-2 -oi, VI - 3 - oii.

TankukoTIapuMuU3 HaTWXKaJapy KypcaTuinya, CTPECCHUHT XaBOTUPIaHUIII
O0ockuunHUHT 1-XadTacu ssKyHuAa aHTUTUIOKCaHTIap uimtupokuaa O3, OC, OU,
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CM, KJI napHMHT MUKAOpPJIApU MEBEP Kypcarkuuwiapura tenmanica, ®X, JIOX
MUKIOPIAPU MEBEP KypCcaTKUWIApUra Jesapiau SKUHIAIAN. X0daaH TONUII
O00CKMYMJIa aHTUTHIIOKCaHTIap uitupokuaa OO, ®C, dU, CM, KJI ®X Ba JIOX
JApHUHT MUKAOPJIAPU JAESPIId MEbEP KypcaTkuuwiapura TeHraman. CypyHKanu
AMOIMOHAJI-OFPUKJIM CTpecca 001 MUusi MUTOXOHpHaiapaaru (ocdonunuaiap
TapKUOUAry Y3rapuIuiap Kurap MATOXOHIPUSIIApHIAa XaM Ky3aTHIIJIH.

JuccepTalustHUHT «CTpeccHMHT PHUBOKJIAHUI AUHAMMKACHIA
KajaMyuiap 0o MUSICH Ba KMTapd MUTOXOHApPUsUIapUHUHT (ocdosmnasa
()aO/UTMrHHUHT Y3rapviiy XaM/J1a YHH aHTUTHIIOKCAHTJIAP OMJIaH KOppeKIus
KWJIMID» 1¢0 HOMJIAHTaH OJTHHYM 000WM;a CypyHKaId SMOIMOHAI-OFPUK
CTPECCHHUHT PHUBOXJIAHUII JHWHAMHKACHIa Kajdamymiap Oom  MHsCH  Ba
KUTapUJlaH  aXparud  OJIMHTaH  MUTOXOHAPUsUIApUHUHT  (ocdonumnasa
(GaoNTUTMHUHT ~ y3rapuilld  ypraHwinO, YlIapHU aHTUTUIOKCaHTIAp OuiaH
KOPPEKIMS KUJIUII HATHUKaJTapy KeITUPUIITaH.

Bow musa mumoxonopusinapu.

Crpeccanar xapotupnanuml (2 xadracu) Oockuuuaa mpenapariap
UIITUPOKUCHU3 OOl MU MUTOXOHApHsuiapuaa Qocdonumnaza A, HUHT yMYMHH
dbochonunuanap rugponusura Hucobaran daomnuru 144,4% ra, omran Oyica,
KaTaluH uIThupokuaa aruru 29,8% ra, OeHzonan wumtupokuaa sca 32,5% ra
omras. Arap crpeccaa DEKuunr Xocun 6yaumu 6yiinya (pepMeHTHUHT (haoIIuIi
116,0% ra omran 6yinca, karaiH Ba 0eH30HaN umTupokuaa 25,7 Ba 22,0% napra
omrad. Munusuayan gocdonunugapHUHT THAPOIU3U OYiinya Kyiuaaru gapkiap
aHuKIaHAu. Macanan, mnpenapariap UIITUPOKUCcH3 (epMeHTIap (aouIuru
Hazopar aapaxacugaH 120,5 Ba 154,3% ra omica, karauuH uimrtupokuaa 28,0 Ba
25,9% ra, 6enzonan umrupokuaa 3ca 31,8 Ba 36,7% napra omras.

XonaH ToMum 00CKUYK/Ia KaTaluH Ba O€H30HAJ KaJIaMyLIUIAPHUHT OO MUs
MUTOXOHApUsIapuaa docdonumnaza A, TUAPOIUTUK (PAOJTUTUHU ACSIPIU MEBEP
Japaxacura eTkazaaud. MacanaH, mpenapariap HWINTUPOKUCU3 (EePMEHTHUHT
ymymuit pocomunumnap, X Ba OO ruApoau3u Ba SPKUH CF KUCIOTATAPUHUHT
Xocwi1 Oymumm 6Viinya TuipoauTuk Gaoyummru Mesepra nucbaran 57,6; 55,4; 43,8
Ba 68,7 % ra omran OVyica, katanuH Ounan aturu 9,8; 10,5; 6,0 Ba 11,2 % ra,
OeH3oHan OuiaH 3ca aturu 6,9; 9,7; 7,4 Ba 13,5 % napra omras.

Crpeccuunr 1-xadracuma 6om Mus MuTOXOHApUsiIapuaa ¢ocdonumnaza A,



HUHT 3pPKUH €F KUCJOoTajmapu OVitnya rupoauTuk aommuru 1,35 maprara omica, 2
Ba 3 xadranapuzaa 1,84 Ba 1,78 maprara opraau. 3 xadTaiuk crpeccra Hucobaran 1
ok ctpeccaa (epMeHTHUHT (aoJUTMTH MyalsH Japaxkanga Iacaiiam.
Taxxpubanunr 1, 2 Ba 3-oimapuaa Oomr Mus MUTOXOHIpUsIapuaa (ocdonumnasa
A, rugponutuk (aoyauru mebepra Hucobaran 1,69; 1,60 Ba 1,55 maprara omay.
bomr must mutoxoHapusiiapu (ocdonunaza A; TUIAPOTUTUK (AOIIIUTH MEbEpa
JI®dXnan kypa nmuzodocharunundtanonamunra (JIOD) HucOaTaH KywIMPOKIUDP.

Crpeccaa 601 Musi MUTOXOHAMSIapUAa Jn3odocdonumnasa A HUHT cyocTpar
crienudukuru cakjaanu6 komnanu. Ctpeccaan 1, 2 Ba 3 xadranapuaan cyHr
dbepmenTHUHT muiepodocdoxonuH xocun Oyaumura Hucoaran (aosauru 1,26;
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1,81 Ba 1,56 ra omamuran Oyinca, rurepodocholdTaHOTAMUH XOCHIT OYIHIIN
oyimua 1,58; 2,13 Ba 2,18 ra omamu. by xomar crpeccaa Oomr mus
MUTOXOH pUsapuaa nuzopoconunaza A; JIOX nan kxypa, JIOD HuM Te3poK
rugposnznaian. CtpeccHuHr 1, 2 Ba 3 oii1aH KEWMWH XaM IOKOPUAAru y3rapuiiiap
Ky3artuiaau, aMmMo 2, 3 xadranapra HucOatan GepMEHTHUHT (paoyuiuru OUpo3ruHa
nacasau (mutepodochoxoauH Xocul Oyaumm Oyinda Terunui paBumimaa 1,56;
1,47 Ba 1,40 maprara, munepodocdoirTaHoIaMUH XOCHJI Oynuiu Oyiinda sca
1,93; 1,82 Ba 1,80 maprara omiam).

bup xadranuk crpeccmaH KeWHH 0ol  MHUS  MHUTOXOHApHUsIIapuia
dochonunaza J| wuHr daommurn PK xocun Oynum Oyimya 1,45 maprara
kynaiiin. CrpeccHunr 2 Ba 3 xadracunma ¢epMeHT (PaOUIMTUHUHT OILIUIIH
ce3wnapu Japaxaaa Kydannb xetnau (MebepaaH Hucbaran 1,82 Ba 1,79 maprara
omanau), 1, 2 Ba 3 oinapuaa 3ca pepMeHTHUHT (AOJITUTH FOKOPWINTAYa KOJIH,
amMo 2 Ba 3 xadTanuk Taxkpubdara HucoOaraH OMpo3 KaMmaIu.

JleMak, XaBOTHpJIaHUIIIa KaTallMH Ba OEH30HAJ KaJaMyILIapHUHT OO MU
MUTOXOHIpUsIapua hocdoaunazaiapHuHT THIAPOTUTUK (PAOTUTHKIAPUHH JISSIPITH
y3rapuTUpManid, pe3uCTEHTIIMKIA — MEbEP Japarkacuja KoJaIu, X0IAaH TOHUII
OocKuunIa MEbEP Mapakacura eTKa3aim.

Kueap mumoxonopusnapu.

Xapotupnmanum — Oockuumma  (ctpeccman 2 xadra  yTHO)  KHTap
MUTOXOHpUsTapuHUHT (dochonunaza A, gaommuru ®X Ba O napra Hucbaran
nespnu OWp Xwijna WHruOupnaiau. MacanaH aHTUTUIIOKCAHTIAP HINTUPOKUCHU3
dbepmenTHUHT (aommurun ®X Ba OO Oyitmuya mewnepra Hucbaran 1,80 Ba 2,31
MapTajapra orica, kaTaiuH umrtupokunaa 1,17 Ba 1,24; GeH3oHan OuiaH 3ca aTUru
1,10 Ba 1,21 mapranapra omuiau.

Arap taxpubanusr 2 xadracuna DEK xocun 6Ynmumm a JIOX 6unan JIDD
HUHT THApONIU3U OYiinua depMeHTHUHT daosmuru Hazopatna 1,84; 1,81 Ba 2,12
MapTara oiica, karanui umrtupokuaa 1,20; 1,22 Ba 1,30 mapra, 6eH3oHan OunaH
aca 1,23; 1,21 Ba 1,32 maprara omau. TaxMuHaH XyAay LIyHra yxXiiam y3rapuiil
CTPECCHHHT 2 OHHa XaM Ky3aTunaau. Macanan, penapatiap umtupokucus DEK
xocws Oymumu Ba JI®X Ownan JI®D HuHr rugponusu OVitmya (pepMEHTHUHT



daommru Hazoparna 1,40; 1,37 Ba 1,42 mapra oiiica, KaranuH uintupokuaa 1,15;
1,12 Ba 1,17 mapra, Genzonan Owian sca 1,15; 1,11 Ba 1,19 maprara omras.
Crpeccaunr 1, 2 Ba 3 xadramapuaa GepMEHTHUHT TIUIEPO(POCHOXOTMH XOCHIT
oymumm Oyiimua Qaommuru 1,31; 1,62 Ba 1,52 wmapramapra omraH Oyica,
rurepodocdolrTaHonaMuH  xocwsn Oynumm  Oyhnua sca 1,48; 1,90 Ba 1,94
Mapraiapra Kydyauad. AHa myHaand y3rapunuiap 1, 2 Ba 3 olnapaaH KEWHH XaM

Ky3aTHJIIN.
CrpeccHu xaBOTUPJIAHUII OOCKUYHK/IA KaTallMH Ba OEH30HAJI KUTap
MUTOXOHIpUsinapua hocdonumnasa [l ruaponuTuk GaosTUruHu Ce3UIapiiu
Japaxkazia MebepialuTupau. Arap, 2 xapranuk crpeccaan keiun gocdonumnaza /|
HuHT OK HUHT X0ocun Oynumu Oyitnya gaomnuru Mebepra Hucoaran 1,82 maprara
omraH Oyica, KaTaruH Ba OeH30Ha umtupokuaa aruru 1,24 Ba 1,20 maprara
omau. byana pocdonumnaza J[ auar @X Ba @Onap ruaponusura HUcOara
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daommurn mebepra Hucbaran 2,22 Ba 1,89 maprara omrad Oyica, KaTaluH
kupuTuiaranaan kevina 1,30 Ba 1,25 mapra, OeH30HaAN KUPUTWITAHJAH KEWHH 3ca
1,31 Ba 1,26 maprara omiras.

Xonnan touum O6ockuuuaa docdonunaza [ ¢aommuru OK xocun Oynumm
oyiinua 1,69 maprara omau, KaraiH Ba OEH30HAN MINTHUPOKHUIA 3CAa TETUIUIH
paBumga 1,16 Ba 1,12 maprara teznamaun. Muroxonapusnapaa dhocdonunaza [
daommurn  ®X Ba @Dnapra HucOaTaH XaMm omaUd. Arap mnpenapamiap
UIITUPOKUCU3 (PEPMEHTHUHT (DAOJUIMTU XOJIUMH Ba ATAHOJAMHMH XOCWJ OYIUIIM
oyiuua 1,98 Ba 1,75 maprara omran 0yrica, KaTalliH WIITHPOKuAa aturd 1,18 Ba
1,17 maprara, 6eH30HaNI HIITHPOKUAa dca arury 1,21 Ba 1,15 maprara omiau. 1, 2
Ba 3 xadTaauk cTpecclaH KeWHH XOJMH Xocui oynumum OVinua ¢ocdonumnaza ]
HUHT (aoJury Ternuuim pasumaa 1,62; 2,09 Ba 2,15 maprara owmau Ba Oy xonar
Taxpubanunr 1, 2 Ba 3 olinaga xam cakimaHuO xonau. Jlemak, CTpeccin XalBOH
OpraHuU3MHra KaralH Ba OCH30HAJIAPHUHT KUPUTUIIUII MHUTOXOHAPHUSIAPUHUHT
MeMOpaHanapuja JUMNOJUTUK SH3UMIIAPHUHT TUAPOIUTUK (AOJTUTHHHU JesSpiin
TYJIUK MEbEPIAITUPAIN.

JluccepTanussHUHT «CTpeccHUHT PHMBOKIAHMIIT AUHAMHUKACH/A
KAJAMYUUIAPDHUHT 0ab3u oOpra’japu Ba MuUroxowapusuiapuga JIIIO
Oy3WJIMILJIAPY Ba YJAPHU AHTUTHIIOKCAHTIApP OMJIAaH KOppeKuusiamn el
HOMJIAaHTaH  €TTUHYM 000 CypyHKajqud  SMOLMOHAN-OFPUK  CTPECCHUHUHT
PUBOXKJIAHMII  JMHAMUKACHIA  KajlaMylIUIapHUHT  Oab3u  OpraHjapu  Ba
mutoxoHapusutapuna JIIIO Oy3ununuiapuau  TaAKWK —KWIHINTA Ba  YJIApHU
AHTUTUIIOKCAHTIAP OUJIaH KOppEKLUsIIAIITra KapaTuiras.

Crpeccannr 1 xadracuga Oom Mus Ba skurap Ttykumanapuga JIIIO
JKapacHlIapu MebEp KypcaTkuwiapujaH teruuuim pasumga 65,0 Ba 40,3% ra
optran OVymnca, 2 xadracuma 102,2 Ba 84,3% mapra opraau. bupok crtpecc
TabCUPUHUHT KEHMHYAJIMK JaBOM 3TThpuiuiiu Hatwxkacuaa JIIIO xapacunapu 2
xapTaMK Taxpubara HuUcOaTaH OWMPO3 CEKUHIIAIIAM, aMMO Mehepra HucOaraH
IOKOpUJIUIuYa Kosaau. MacanaH, ctpeccHUHT 3 Xadracuaa Oom MHsl Ba xKurap



tykumacuna JITTIO xapacHnapu Hazoparra HucOartan 88,1 Ba 76,0% mnapra opraau.
Taxxpubanuur 1, 2 Ba 3 xadranmapuaa mus Ttykumacuzaa JIIIO sxapacunapu
Mebepra HucoOaran terunuin paBumga 65,0; 102,2 Ba 88,1 % mnapra, xurap
Tykumacuaa sca 40,3; 84,3 Ba 76,0% napra opraau.

IOkopuna 6a¢H stunran y3rapunuiap Oyiipak ycTu 0e3napu Ba TUMYcia, OO
MU Ba KUTap MUTOXOHIpHsUIapUIa XaM Ky3artuiaau. benzonan Ba karamus JIITIO
YKapaCHJIaApUHU CE3UJIApJIM Japa)aja nacauTupaiu.

OnuHraH MabIyMOTIAPHUHT TaXJWIM XyKailpa Ba MUTOXOHAPUSIIAPHUHT
JUTIONUTUK TU3UMH KomrmoHeHTIapu Ba JIIIO sxapaéunmapu Oup-Oupu Owiian
yambapyac OOFIMK OYIMO, ynap MEeMOpaHaHUHT CTPYKTypaBUi Ba (YHKIIMOHAT
V3rapunuiapura onud KeilyBdu MmeMOpaHangaru —oOukariam| Ba —HoOukatiaml
COXaJlapHUHT HHUCOATH, YHIArW Maxaunid 3apsajiap, TypJd WOHJIAp YYyH
YTKa3yBYAHIIUTH, ITATOXPOM C HUHT WYKH MEeMOpaHaJlaH YuKapuO r0OOPHIINIIN Ba
OKCUJTAaHUILTN (pochopiaaHuiiau Oy3unumu GhochonunuaiapHuHr GepMeHTaTUB
y3rapuiniapura OOFIUKINTHHN KypcaTan. borka ToMoH1aH
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dochonunazanapHUHT  TUAPONHM3,  TPAHCAIWUIAHUIN,  TPAHCAIKWJUIAHHUII
daommuknapu  Ba JIIIO xapaéunmapu MyalissH Japaxajga MeMOpaHaHUHT
CTpPYKTypaBui Xonatu Ounan OenrunaHaau. [lemak, ¢gocdonunazanap Ba JIIIO
PHAOTEH OomKapyBuUmiap OYauO, ymap Xykalipa TOMEOCTa3WHH CaKJIaaun,
y3rapyB4aH  (U3MOJOTUK Ba  TATOJIOTHK  IIApOWTIapra  MOCTANTUIITHHU
TabMUHIANIH.

Karanun Ba OeH30Hanm Xykalipa Ba MUTOXOHJIpPHsAA CTpECC TabCUpHUAA
Oy3unraH CTPYKTYypaBUil Yy3rapullIapHH, SbHU JUIOJUTUK SH3UMIIAPHUHT
daommukmapu Ba JII1O >xapac¢HIapUHUHAT MMAacAWWINM HATWIKACKIA MeMOpaHaiapaa
ounua Ba  QochomunuaIapHUHT  MUKIOpPH — Ba  HUcOarimapu — Mebepra
Kypcarruuiapra sskMHiamaa, —oukamiaml coxanap kynasau. by y3rapunuap
MUTOXOHJIPUSUTAPHUHT MYKH MEMOpaHacHUJlaH ITUTOXPOM ¢ HU YUKHUIIM KECKHH
KaMalMIM XxucoOura Xyxahpa SIPOCHHUHT KAapOXaTIaHUIIMHU KaMaWTUPUIITA,
MUTOXOHpUsTapHUHT Hadac omum Ba AT® cuHTe3nHHM KaiTa THUKIAHAHUIIUTA
onmu6 kemamu. Illy cabGabmu karanuH Ba OCH30HAJIHM OpraHU3Mra CTPECC
TabCUPUHU KaMaUTUPYBYM JIOPU BocuTacu cudaruaa Qoitganianuin MyMKUH JIeTaH
XyJiocara KeJauil MyMKHH.

XVJIOCA

1. CypyHkanu SMOLUMOHAI-OFPUK CTPECCHJAa XaBOTHUpJIAHUII  OOCKUYHUIA
KaJJaMyIUIAPHUHT Ta3-KUCIOpOJ ajJMallMHYBH, TUMYC Ba Oyiipak ycTu Oe3napu
maccacu omub KeTaau. Pe3uCTeHTIMK OOCKMYHMAa acTa-CeKHMHIMK OuiaH
OoluTaHFUY Japakara KailTca, XOJJIaH TOWUIT OOCKMYMIA Ce3ujapiu Japaxana
rmacaiino KeTaau.

2. a) XaBoTHpiaHWIl OOCKMYMAA OOl MU TYKMMacuja aapeHaTuH MHUKIOpH
opTHO KeTaau. XaBOTHPIAHUIIHUHT WIK OOCKHYMIA HOPAJAPEHATMH MHKIOPH



omuO, YHMHI OXHpura OopraHjga macaiind keraau. PesucrteHTIMK OOCKMYMIA
KaTeXxOoJaMUHJIAp MHKIOPH KaMailuO, XOoJJaH TOWHII OOCKHYMAA SHA OIINO
keranu; 0) xaBOTHpJiaHUII OocKWuuaa Oyipak ycTu Oe3mapuia KaTexoJaMUHIIAp
MUKJIOPH, acOCaH aJpeHaJuH MUKIOPH OIlCa, PE3UCTCHTINK OOCKUYUAA MEBEP
KypcaTKuura sKMHJIaIaad, XoaaaH TORUIT O0CKUYHMIa dca KaMailnb KeTaau.
3. XaBorupnanum 0ockuunaa AT® mukmopu Ba 6011 Musi, TUMYC, Oylpak ycTu
Oe3napuja Ba JKUrapja aJCHUH HYKICOTHUJIAPUHUHT YMYMHUH MHUKIOPU OpTCa,
pPE3UCTEHTIMK OOCKMYMAAa AacTa-CeKHMHJIMK OWiaH MeBep KypcaTrkuuiapra
SKUIamaad. XoaaH ToHuI 0ockudua dca kaManb keraau. by xomar AT®HUHT
WYKA MUTOXOHAPUAN MHUKIOPU PETYISTOP SKAHJIWTUHU Ba y TpPaHCIOKa3za OWiIaH
H'- AT®-cunTa3a (HaoIMIMHU Ha30paT KAIMIIMHYA aHTIATa Iy,
4. Xaporupnanuim OockuumMjga Oom MM Ba JKATap  TYKUMalapuaa
MUTOXOHJIPUSUTAPHUHAT Hadac OJWII Ba OKCHIIIOBYH (GochopiaHuil (yHKIAICH
opramu. PesucTeHTIMK OOCKHYMAA OKCHIIOBYM (HOCHOPIAHUIIHUHAT «EHTHIDY
y3uiauO KOJUIIM Ky3aTWica, XOJJaH Touum Oockuuuaa Hadac omumn Ba ATD
CHUHTE3HU IMacaiind KeTaau.

5. XaBOTUPJAHUIITHUHT OONUTAaHUIITKA MUTOXOHAPUSHUHT WukK ynuna HAJI.H
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OKCHJIJTAHUIIN TE3JIaMa 1, KEHUHIAINK, OMPO3THHA CEKMHIIAIIATH,
PE3UCTEHTIMK/IA CEKUHIIAIIN Te3J1alia OoIaiIu, X0JICU3IaHUIIIa CE3UIapIIn
Japakasia CeKMHIIAIIAIN; TallKU WYJI1aru OKCUUTAHUII XaBOTUPJIaHUIIIIa
y3rapMaiid, pe3uCcTeHTIIMK A Te3am1a OOoIai Iy, X0JICU3IaHUIIIa Te3IalTUIIT
ce3wIapiy Kydasnu. by aca mUTOXpoMm ¢ Hi MUKW MeMOpaHaiaH YUKHIITN
OOLUTAHUIIMHM, XOJICU3JaHUIIIA 3Ca TE3MAMNIIUHN Kypcataau. 6. CTpecCHUHT
OOoCKUWIapuIaH KaThu Ha3ap TYpJIM OpPraHjapHUHT TYKUMallapua XOJeCTEepHH,
AEK Ba JIOX Mukaopaapu opraau, U sca kamasau; dhochorunuaiapHUHT
Oomka (ppakmusIapu XaBOTHPIAHUIT OOCKUYHIa OPTaad CKH Y3rapMacaaH
KOJIaId, PE3UCTEHTINK O0CKMUnaa 3ca Kamasau. 7. CTpecCHUHT O0CKUYIapuiaH
KaThU Ha3ap, OOLI MUs Ba ®UTrap MUTOXOHIpusiiapuia Gocdonumnasa A,,
muzodocdonunaza A, Ba hochonunaza [ ruapoauTuk GpaosuiuKiIapu OpTaIu.
8. CTpeccHUHT OOCKUYJIapH/IaH KaThy Ha3ap TYypJIu OPraHJIapHUHT TYKUMaiapuja
Ba mutoxoHapusutapuaa JITIO omaau.
9. Karanun Ba O€H30HAIHU XaWBOHJAP OpPraHU3MHUIa KUPUTUIMO yiaapra CTpecc
Oepuiranma OKOpUAa caHa0d YTWITaH KYpCaTTUWIAPHU YeTra OFUINU CE3HIIAPIIH
Japakasia CeKMHIAMNUO COFJIOM XalWBOHIAparu Kypcarruaiapra sKAHIaIau.
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BBenenue (aHHOTALMS JOKTOPCKOI JUCCEPTALINHN)

AKTYaJIbHOCTh M BOCTPEeOOBAHHOCTH TeMbl Auccepramum. B HacTosmee
BpEMs BBISBIICHHEC MEXaHU3MOB BIUSHUS XPOHUYECKOTO AMOIMOHAIBHOTO CTpecca
Ha (PU3BHOIOTO-OMOXMMHUYECKUE TPOIECCHl B OpPraHW3Me Ha KICTOYHOM,
MEMOpaHHOM M MOJICKYJISIPHOM YPOBHSIX U TPEAOTBpAIIEHUE CTpecca SBISETCS
OJTHOM W3 aKTyaJIbHbIX MPOOJIEeM, OXKHMJAIOIIEH CBOErO PEIICHUs Mepel] YUYCHBIMU
mupa. ITo manasim BO3 80% HaceneHus 3eMHOTO Iapa Moj BIUSHUEM CTpecca
noJBepraeTcs 3a00JIeBaHUIO CHHAPOMA XPOHUYECKOH ycTanocTH. B rocymapcTBax
EBpocoroza 40 miH. u3 147 miuH. pabodmnx CTpajaroT, CTPECCOM U ATO MPUHOCHT,
yiep6 obmecTBy B pasmepe 19 mapa. nomnapos'.

B ronpl He3aBUCHUMOCTH B 00JACTH JaJTbHEHIIIETO MOBBIIICHUS YPOBHS KU3HU
HAIIETO Hapoja yaenseTcs oco0oe BHUMaHWE KOPEHHOMY pPeQOpMHPOBAHUIO
CHUCTEMBI 3ApaBOOXpaHEHUS W (OPMHUPOBAHUIO 3I0POBOTO o0Opasza IKU3HM.



[IporpammHbIe MEpPOIPUSTHS, OCYIIECTBISEMbIC, B JaHHOM HAINpPaBJICHUU [AIOT,
CBOM pe3ylbTarbl B BOCIHTAaHUM TOPMOHMYHO PA3BUTOTO IOKOJICHUS W
JaTTbHEUIIIETO MOBBIIICHUS 3[I0POBbSI HACEICHUS.

CeromHsi 1Mo BCEMy MHPY BBISIBICHHE MEXaHHW3Ma BIMSHUS CTPECCOB
Pa3IMYHON MPUPOJBI HA OpPraHbl U TKAHU B YCIOBUAX «in VItro» M «in vivoy Ha
dbusnonornyeckom, 6MoPU3NYECKOM, MEMOPAHHOM M MOJIEKYJISIPHOM YPOBHSX, a
TaKXKe Pa3TUYHBIX OMOJIOTHYECKUX BEIIECTB M JICKAPCTBEHHBIX CPEJCTB SIBISCTCS
OJHOM M3 akTyaJlbHbIX npoOieM. OTIu4YuTh Apyr OT Jpyra HW3MEHEHHS,
BO3HMKAIOIIME B KJIETKaX, OpraHesuiax U MeMOpaHax OpraHOB M TKaHEH opraHu3Ma
IIPU TIPOBEJICHUU UCCIEAOBAHUM M0 KOPPEKIMU OTPHUIATEIILHOTO BIMSIHUS cTpecca
Ha OpraHu3M; TIOKa3aTh CXOACTBO WM pa3IM4Me BIUSHUA OCTPOTO U
XpPOHHYECKOTO  CTpecca;  BBISIBUTh  BIWSHHUS ~ BEMIECTB,  00OJIaaromnIux
AHTUTUIIOKCAHTHBIMM W AHTHOKCUIAHTHBIMH CBOWCTBAMH; JOKa3aTh MEXaHU3M
OTPULIATEIBHOTO BIMSHUS JIEKAPCTBEHHBIX CPEACTB, MCIOIb3YEMbIX B JICUCHHUU
cTpecca Ha OpraHu3M BMECTE C MOJIOKUTEIbHBIM BIUSTHUEM.

JlanHO€ NMccepTalMOHHOE MCCIIECAOBAHUE B OMPEICICHHOW CTETEHH CIIYKUT
BBITIOJTHEHUIO  3a/la4y, TpeaycMOTpeHHbIX Yka3zoMm Ilpesuaenta PecmyOmuku
V36ekuctan Ne 1652 «O Mepax mo nainpHedIeMy yriiyoJaeHuto pe@opMUpOBaHUS
CUCTEMBbI 3ApaBooxpaHeHus» or 28 Hos6ps 2011 roma, m Ne 2221 «O
TOCYIapCTBEHHOM MporpaMMe Mo JajbHEUIEeMYy YKPEIUICHUIO PENnpOayKTUBHOTO
3I0pOBbSI HACEJIECHHUS, OXpaHE 370pOBbsl Marepeil, JeTed M  MOJPOCTKOB B
V36ekucrane Ha nepuon 2014 — 2018 rome» or 1 aBrycra 2014  ropa,
[TocranoBnenuem Kabunera MunuctpoB PecnyOnuku Y3oekucran Ne 416  «O
Mepax Mo MOJJIEPKKE OTECUECTBEHHBIX MPOU3BOAUTENCH JTEKAPCTBEHHBIX CPEJCTB U
U3JIeNIMid MEIUIMHCKOTO HazHaueHus» oT 14 uronst 2006 roma, a Takxke APYyrux
HOPMAaTUBHO-IIPABOBBIX JOKYMEHTAX, MPUHATHIX B JaHHOU cdepe.

CooTBeTCTBHE HMCCJIEAOBAHNS NMPUOPUTETHHIM HANPABJIEHUSM Pa3BUTHS
HAYKHU M TEXHOJIOTUil pecny0uKku. J[aHHOE UCCaen0BaHuE BBINIOJIHEHO B
1Social Stress Clinic; www.infoecology.ru
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COOTBETCTBUU C MPUOPUTETHHIMU HAMPABICHUSIMU Pa3BUTHUS HAYKH M TEXHOJOTUU
pecnyonmuku — VI. «Meaumuna u ¢dapmakonorus»; V. «Ceabckoe XO3SICTBO,
OMOTEXHOJIOTHS, SKOJIOTUS U OXpaHa OKPYXKAIOIIEH Cpeabl».

0030p 3apy0ekHBIX HAYYHBIX UCCJIEAOBAHUI 110 TeMe JTUCCEePTALMH.
Hayunble n3bickanus, HarIpaBiICHHbIC HAa NCCIIEIOBAHMS MEXaHU3MOB
HMOILIMOHAJILHOTO CTPECCa U MOBBIMICHUS (PU3NOIOTHYECKON BRIHOCIUBOCTH
OpraHr3Ma Ha €ro MOBPEXKAAI0IIee BIUSHUE BEyTCA B BEAYIINX HAyYHBIX
IIEHTPaX U BBICIIUX 00Pa30BATEIbHBIX YUPEIKICHUSIX MUAPA, B TOM YHUCJIC B
Department of Preventive Medicine (CIIIA), American National Health Institite
(CILHA), University of Lisbon (IToptyranus), Aristotle University of Thessaloniki
(I'peumst), American Institite of Stress (CILLIA), Berlin Institite of Stress
(T'epmanus), Stress Institite in Paris (Opannus), Energy Metabolism Disorders and
Thrapies, Centro Nacional de Investigaciones Cardiovasculares Carlos 111
(Manpun, Mcnanus), Erasmus University Medical Center (Porrepaam,



Hunepnanner), Kafedra Biofizyki Srodowska, Uniwersytet Lodzki (ITonbmia),
Medical University of Graz (I'pau, ABctpusi), Warsaw University of Life Sciences
(Bapmraga, ITonsmra), Institute of Psychologic Stress Study (Xaiida,3panis),
XapbKOBCKOM MEAUIIMHCKOM yHUBepcHuTeTe (YKkpanHa), Boarorpajackom HaydHOM
nentpe (Poccust), TomnrcckoM rocyaapctBeHHOM yHuBepcurere (Ipy3us),
HanunonansHoM yHUBepcuTeTe Y30€eKUCTaHa U MHCTUTYTE OMOOpPTraHMYECKOU
xuMuH (Y30€KHUCTaH).

B pesynbrare wuccnenoBaHui, MPOBEICHHBIX B MHUPE IO HAPYUIEHUIO
HOpPMAaJIbHBIX (DU3HOJIOTMUECKUX MPOLECCOB OpraHU3Ma CTPECCOM, MOIYUYEHbI Psi
HAy4YHBIX PE3yJbTarToB, B TOM YHWCJIE: BBISBJIEHBI MATOJIOIMYECKUE W3MEHEHUS B
MeMOpaHax MUTOXOHApuU mnox BiausHUeM crpecca (Department of Preventive
Medicine, New York, United States of America); ucciiemoBaHbl OMOXUMHS H
natousuonoruss MuUTOXOHIpHUANbHBIX (ochomununoB (University of Lisbon,
Portugal); moka3zanbl COCTOSIHUS MUTOXOHJIPUAJIBHOTO MaToreHe3a U JUCOyHKINU
npu ctpecce (Aristotle University of Thessaloniki, Greece);cucteMaTu3upoBaHbI
nanubie 0 TkaHo crnenuduanoctu [1OJI mpu SMOIMOHAIIBEHOM CTpecce y KpPBIC
(TOunmucckuii rocymapcTBeHHBIM yHUBepcuTeT, ['py3us); moka3zaHbl AaHHBIE 00
AHTUTUIIOKCAHTaX, MOBPEXKIACHUS KIETOK U MUTOXOHIPHI MU cTpecce, MPoLecChl
TUMOKCUY, BIHMSHHUE SIIOB M TOKCHMHOB Ha OKHCIHUTENbHBIA cTpecc (Kangwon
National University (FOxnas Kopes), Ti Yu Chang Road, Hangzhou (Kwuraii),
Mumbai University (Uunus); swisiBiensl [1OJI u ra3okucioponHbiii 0OMEH B
KJIETKaX M MHUTOXOHJIPUSX, MPOLECCHl OKUCIUTENBHOTO (ochopunmpoBaHus,
HapylIeHuEe CTPYKTYPbl M (PYHKIIUH MUTOXOHIPHH B Pa3IUYHBIX MATOJOTHYECKUX
COCTOSIHUSAX (HanmonanbHbIN YHUBEPCUTET VY30ekucrana, UHCTUTYT
OnoopraHuyeckod XuMUU ¢ TalllKeHTCKas TOCYyJapCTBEHHAs MEIUIIMHCKAS
akajeMusi, Y30eKHUCTaH).

B mupe no uccrnenoBaHuio BIUSHUS CTPECCa HAa OpraHbl U TKAHU OpTaHu3Ma T10
Py IPUOPHUTETHBIX HAPABIECHUI MPOBOSATCS UCCIEAOBAHNUSA, B TOM YHCIIE:
HOATBEPKICHUE BUIOB CTPECCOTCHHBIX (DAKTOPOB M MEXaHU3Ma UX MOJIEKYJIIPHO
(U3HOJOTUYECKOTO BIMSHUS HA OPTraHU3M; UCCIIEIOBAHUE TKAHEBBIX U KIETOYHBIX
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W3MEHEHUM B pa3JIMYHBIX JTamax CTPecca; BBISIBICHUE MEXaHU3MOB BIIUSHUS
cTpecca B  Pa3IMYHBIX BO3PACTHBIX IIEPUOJAX OPraHU3Ma; OMpPE/IEIICHHE
U3MEHEHUI B TYMOpPAJIbHOW PEryisiiiid W BEreTaTUBHON HEPBHOW CHUCTEME B
Pa3IMYHBIX CTAIUsAX CTPECcca; CO3JaHUE JIEKApPCTBEHHBIX CPEACTB, 00JIadarolIuX
AHTUTHIOKCAHTHBIM W QHTHOKCHUIAHTHBIM  CBOWCTBaM,  ITOBBIMIAFOIINX
WHMBUTyJIbHYIO BRIHOCIMBOCTh OPTaHU3Ma K CTPECCY.

Crenenb M3y4yeHHOCTH NMPoOaeMbl. HalileHbl MeXaHU3Mbl SMOIIMOHATIBLHOTO
cTpecca M HMX poJib B MHUTOXOHIpuanbHOW maronorun (Ressler et al., 2016;
Lambertini et al., 2015; Morava et al., 2013) 1 myTH NOBBILLIEHNS UHIMBUIYATbHOU
BBIHOCTMBOCTH (pu3nonorndeckux (yHKIHUNA €ro Hapymaromemy BiausHuio (Mc
Ewen et al., 2015; Morena et al., 2015; Warren et al., 2013). Iloxydensr
MHOKECTBEHHBIE JKCIEpPUMEHTAIbHbIE AaHHbIC, YKa3bIBaIOlMEe Ha TO, YTO BCE



SBJICHUS, CBSI3aHHBIE C OMOIMSMM  SIBJISIOTCS  pE3YyJIbTaTOM  aKTUBHOCTH
OTPEIENICHHBIX OTJEI0B rojioBHOro Mo3ra (Szabo, Billett, Turner, 2001; Borovsky,
Adham et all., 2001) 1 9TO MUTOXOHAPUU SBISIFOTCS TMEPBUYHBIMU MUIICHIMH
pasnmuuHbIX maronorndeckux BausHud (Di, Canton et all., 2007; Szeto, 2008;
Huttemann et all., 2008; Wallace, Fan, Procaccio, 2010). J/loka3zaHo JseueHue
HapyIICHUN, BO3HUKAIOIIME BIIOCIEACTBUU CTpecca B JIbIXaTCJIbHOM IIenu
MUTOXOHAPUN TOJOBHOrO Mosra kpbeic (Aboul-Fotouh, 2013); mexanusmbl
pa3BUTHS HIMOIIMOHAILHOTO CTpecca B TMaToreHe3e HeUpOoJereHepaTUBHBIX
3aboneBanuit (Bacennna u gnp., 2013); BO3MOXKHOCTb, YTO CTPECC MOXET CTaTh
(dbakTOpoM, OKa3bIBAIOIINI TMOBPEXKAAIONIEEe BIUSHUE HA OpPraHbl U CHUCTEMBI,
NPUBOSIINE K Pa3BUTHIO CTpeccoBbix 3abonmeBanuit (CymakoB, 1995; Terurbrii,
2008).

B BIIenpuBEACHHABIX HAYYHBIX HCCICIOBAHUSX BCECTOPOHHE HW3YUYCHBI
BJIMSIHUE XPOHUYECKOT0 CTpecca Ha YCTOMYUBOCTH (DU3UOJOTHUUECKUX CHCTEM Ha
MOJICKYJIIPHOM YPOBHE, KJIIETOUHOE U TYMOpPaJbHOE HapyIICHUE OOIIEH perysiuu
B MMMYHHOH CHCTEME W JApPYTrHe TMATOJIOTHYECKHE MPOIecChl. Takke, MOKa3aHBI
MEXaHU3Mbl ~ BIHUSHUS ~ HEKOTOPBIX  AHTUTUIOKCAHTOB B Pa3JIMYHBIX
(U3HOJOTMYECKUX U TATOJIOTMYECKUX COCTOSIHUSX. B ToMm uwmcie, GeH30HAN U
KaTalliH CHUHXPOHHO M3MEHSIIOT MOTpeOJeHHue KHUCIOpOJa B  OpraHu3Me
(AnnamyparoB HI.W., 1999; AcanoBa K.A., 2002) npixatenbHyio (QyHKIIUIO
mutoxouapuil (Kypmykos A.I., Hazpymnaes A., AxmepoB P.H., 1990; Hazpynnaes
C.C., 1994; AcanoBa K.A., Hypaunos UILII., 2002; AcanoBa K.A., 2002;
Kynmamarosa M.3., Illupunosa.A. Ba Oomk., 2002), mpoiecchl 00pa3oBaHUs U
UCIIOIb30BAHUSl AJCHUHOBBIX HYKJICOTHUAOB B KJETKE, T.€.  IEPEBOJAAT Ha
HKOHOMHBIN PEKUM U3PACXOJOBAHUS KUCIOPO/Ia U CyOCTparoB B TKaHsIX (AJMaTroB
K.T., [llupunora N.A. Ba 6omik., 2000; [lupunosa N.A.,2005 ).

B nuteparypax He CyIIECTBYIOT JaHHBIX O HAPYIICHHUSIX SHEPreTHUYECKOTO U
JUTUAHOTO OOMEHA B TOJJOBHOM MO3T€, TUMYCE, HAIIMTOYCYHUKAX U TICUCHH KPBIC B
pa3sTUYHBIX CTaAMsIX (TpPEeBOTa, CONMPOTUBICHHWE W HCTOIICHHE) SMOIMOHAIBHO
6oneBoro crpecca, uameHeHusix aktuBHoctu [1OJI u dhocdonumnas Ha KIETOUYHOM,
MEeMOpaHHOM M MOJICKYJSIPHOM YPOBHSX, a TaKKe BIMSHUU aHTHTHUIIOKCAHTOB —
KaralHa u OeH30Haa Ha cTpecc. JlaHHble, TOMyYeHHBIE, O BIUSHUU KaTalliHa U
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OeH30Hajla BO BCEX CTaAMAX 3MOIMOHAIbHO-00JIEBOrO CTpecca Ha M3MEHEHMS B
pa3MYHBIX OpPraHOB W TKaHEW 4YelOBEeKa M JKMBOTHBIX MOIIH OBl CO37aTh
BO3MOXHOCTh Oojiee NIIyOOKOrOo M3yueHUsT MEXaHU3MOB CTPYKTYPHOTO U
(YHKLIMOHATBLHOTO HApyIICHUS B KIETKE, U B OCOOEHHOCTH MHUTOXOHIPUH,
OTKPBITHSI HOBBIX MEPCTIEKTUBHBIX HAMPABICHUN WX KOPPEKIIUU, TOYHOTO TUArHO3a
OOJIBHBIM U UX 3PPEKTUBHOTO JICUCHUSI.

Cpsi3b TeMbl JHCCEPTALMH € HAYYHO-HCCJIEI0BATEIbLCKMMH padoTamMu
BbICIIEr0 O00pPa30BaTeJIbHOIO Y4YpesKJAeHHs, I/e BbINOJIHEHa JuccepTanus.
JliuccepTallMOHHOE UCCIIEIOBAaHUE BBIMOJIHEHO Ha OCHOBE (yHAaMEHTAIbHOM
Hay4HOM mporpamMmbl «MccrmemoBaHme MexaHW3Ma  BIUSHHUS — Pa3IWYHBIX



OMOJOTUYECKH aKTUBHBIX BEIIECTB U (h1aBOHOUIOB HA OOMEH BEILIECTB U YHEPTUU
B OpraHusMme», yTBepxka¢HHOM mnoctaHoBieHueM Nel ot 10 suBaps 2013 roma
HAy4YHO-TEXHUYECKOro coBeta HamaHranckoro rocyaapCTBEHHOIO YHUBEPCUTETA.

Heap muccaenoBanusi. llenbio naHHOM paboOTHl  ABISAJACH HU3yUEHUE
U3MEHEHUH T'a30KUCIOPOIHOTO OOMEHa OpraHu3Ma, HEKOTOPbIX (PU3HOIOrHUECKUX
MoKazarejed, SHEpPreTMYeckoro u JaunugHoro oOmena, mpoueccoB [IOJI wu
AKTUBHOCTH JIUIIOJIUTUYECKUX (DEPMEHTOB OPraHOB KpPHIC B JUHAMUKE pPa3BUTHUSA
XPOHMYECKOTO AMOILIMOHAIBHO-O0NIEBOTO  CTpecca, a Takke BO3MOXKHOCTH
KOPPEKIIMM OJTUX W3MEHEHHM TMpU BBEACHUM KaTalluHa W OEH30Haja B UX
OpraHu3M.

3agaum ucciaeg0BaHus.

U3y4YEHHE Ta30KUCIOPOTHOTO OOMEHA KPBIC; ONpPEAEICHUE U3MEHEHUS MaCChl
TUMYyCa M HaJIIOYEYHHUKOB, a TAKKE COAEPIKAHMS KaTEXOJAMUHOB IT'OJIOBHOTO MO3ra
Y HaJATIOYEUHUKOB;

ONPENEICHUE COAECP/KAHUS aICHUHOBBIX HYKJIIEOTUOB B TKAHSAX MO3ra,
HAJNIOYEYHHUKOB, TUMYCA U TICUYCHH;

UCCIIEZIOBAHUE JABIXaHUS U OKUCIUTETHHOTO (hochopunmpoBanus
MUTOXOHJPHUI MO3ra U €YEHU, U3BMEHEHUI B AKTUBHOCTH POTEHOH —
YyBCTBUTEJBHBIX U pOTeHOH-HeuyBcTBUTENbHBIX HAJI.H okcupas;

ompeseneHne ooMeHa TUMUA0B U PochoNUuI0B B MO3Te, HAATIOYEUHUKAX,
TUMYCE U NICUYCHH;

omnpeneneHrue oOMeHa JUNUA0B U (GocHoIUNUAOB B  MHUTOXOHAPUIX
TOJJOBHOIO MO3ra, IEYEHW, HAJIMOYEYHUKOB M THUMYCa, a TaKKe€ AKTUBHOCTH
dbocdonunasz;

omnpenesieHre akTUBHOCTH (pocdonunasel A,, muzodocdonunassl A u
dbocdonunaszel /[ B MUTOXOHAPUSX TOJIOBHOIO MO3Ta U NIEUECHHU; OIIpE/IeTICHIE
npoueccoB [1OJI B TkaHsAX roJIOBHOTO MO3ra, HaIMOYEYHUKOB, TUMYCA,
MUTOXOHJPHUSAX MO3Ta U MTEYECHHU.

O0beKTOM HCC/IeN0BaHMSA SBISIOTCS  Oenble  J1TaOOpaTOpHBIE  KPBICHI,
BBIJICJICHHBIE M3 HUX TKaHU TOJIOBHOTO MO3ra, TUMYCAa, HAJNOYECYHUKOB, NEUCHH,
KaTeXOJIAMUHBI, aJICHUHOBBIE HYKJICOTH/IBI, MUTOXOHAPHH, JTUTUIBI,
dochomunuasl, munonutndeckue Gepments! u [1O0JI, a Takke aHTUTUITOKCAHTHI —
KaTalvH 1 OCH30HAaI.
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IIpenmerom wucciegoBaHusi — (QU3NOIOTUYECKUE U OHMOXMMHUYECKHE
NoKa3aTely, HCHOIb30BaHHbIE JMJII OLEHKHU I1eJ1eco00pa3HOCTH MPUMEHEHUS
KaTalHa 1 OCH30HAaJIa B CTPECCOBBIX YCIOBHUSX.

MeTons! uccjiegoBaHus. B mpoBeneHnn SKCIEPUMEHTOB OBLITH
UCTIOIb30BaHbl (PU3HOIOTHYECKUE, ONOPU3NIECKIE U MOJICKYISIPHO
ounonoruyeckue Metoanl (auddepeHimanbaas neHTpudyra, mousporpadus,
TOHKOCJIOMHAsl XxpoMmarorpadusi, cieKTpoporomMepusi, poTOKaAIOPUMETPHS).

HayuyHasi HOBU3HA M CCJI€IOBAHUS 3aKITIOYACTCS B CIICAYIOIIEM: BBISIBICHBI



MOJIEKYJISIPHBIE MEXaHU3MBbI Pa3IUIHs IPYT OT Ipyra CTPYKTYPHBIX U
(GYHKITMOHATBHBIX HAPYIICHUH KIIETOYHBIX 1 MUTOXOHJIPHAIBHBIX MeMOpaH
Pa3TUYHBIX OPTAHOB TIOJ] BIMSHUEM XPOHUYIECKOTO SMOITMOHAIBLHO 00JIEBOTO
CTpecca B CTaJIUAX TPEBOTH, PE3UCTCHTHOCTH U UCTOIICHHUS; JTI0Ka3aHO, YTO
yCWJICHHE TpaHCPepa3HOil aKTUBHOCTHU 10 CPABHEHUIO C THAPOIUTUYECKON
aKTUBHOCTHIO (hoc(oIumnas MPUBOANUT K YBEIIMUCHUIO CONCPIKAHUS JIUITHIOB U
dbochommuaoB, KMOHHBIX CIOEB» MEMOpaHbl M YCUIICHUIO MeTaboIm3Ma B
KJIETKE;

BBISIBIEHO ~ 3aBUCMMOCTH  yCWICHHsSI ~ CHHTE3a  KaTE€XOJIAMHHOB |
aneHnHHYKIeoTu0B (A/l) B KileTke B CTaaud TPEBOTU CTPECCa OT MOBHIIICHUS
JBIXaHUS W OKHCIHTEIBHOTO (oChHOPHIMPOBAHUSA, a TaKKe Ta30KHUCIOPOIHOTO
obMeHa;

JIOKa3aHO, YTO TMOBBIIIEHUE TpaHcdepazHo akTuBHOCTH (ocdonumnas
NPUBOANT K TPUOIMKCHHIO CTPYKTYpPhl W (YyHKIIMU KIeTKH, cuHTe3a ATD B
MUTOXOHJIPUSAX, Ta30KHUCIOPOIHOTO OOMEHa B OpraHu3Me K II0Ka3aTelIsM
37IOPOBBIX JKUBOTHBIX B CTAJINN PE3UCTCHTHOCTH,

BBISIBJICHO YCHJICHHE (OPMHUPOBAHUS «MOHOCIOEB» B MEMOpaHE, BBIXOZA
IIUTOXPOMA ¢ W3 BHYTPEHHEH MeMOpaHbl MUTOXOHAPUN B Pe3y/IbTaTe MOBBIIICHUS
THIIPOJIUTHYECKON akTUBHOCTH (pocdonmmas, 3ameienns cuaTe3a GochoIunuaoB
B KJIETKAaX B CTAJINU MCTOIICHHS CTpecCa;

JOKa3aHO  TPUOMMKEHWE K HOpPME WM  ypaBHGHHE  HW3MCHCHHM
DHEPreTUYECKOTO U JIMMHUJHOTO OOMEHa B KJIETKaX W MHUTOXOHIIPHUSX TIOJ
BJIMSTHUEM XPOHUYECKOTO 3MOIMOHATBHO-00JIEBOTO CTpecca TpH BBEICHUU
KaTalliHa 1 OCH30HaIa B OPTaHU3M KUBOTHBIX.

IIpakTuyeckune pe3yJbTaThl HCCIETOBAHUS 3AKIIOYAIOTCS B CJIETYIOIIEM:
Pesynbrarel, moydeHHbIE B pe3yJIbTAaTEe BHISIBICHUS N3MEHEHUH, MPOCIC)KCHHBIC B
TOJIOBHOM MO3TY, TUMYCE, HAJMOYECUHUKAX U MEYCHHU B CTAIUSIX TPEBOTH,
PE3UCTEHTHOCTH U UCTOIICHUS XPOHUYECKOTO AYMOIIMOHAIBHO-00JIEBOTO CcTpecca
UCIIOJIB3YIOTCS B KAY€CTBE JOMOTHUTEIIBHOTO MaTepraia B HAyIHO
MCCJIEIOBATENhCKUX PAb0OTaX U MPEMOIaBaHUK CTYJICHTaM MpeaMeTa GU3NO0IOTHH;
Pesynbrarel, nomy4yeHHbIe, O BIUSHUM KaTalliHa U OEH30HAIa B XPOHUYECKOM
AMOIIMOHATBHO-00JIEBOM CTpecce CO3aI BOZMOKHOCTh TUAarHOCTUPOBAHUS TSI
OTIPEICIICHHS CTETICHHU TSDKECTH MATOJIOTHYECKUX N3MEHEHHUH Y OOJBHBIX B
MEIUITMHCKUX KJIMHUKAX, a TAK)KE WX MCTIOIB30BaHUs MPU d(H(HEKTUBHOM JICUCHUH.
JI0CTOBEPHOCTH Pe3yJIbTAaTOB HccaenoBaHus. Kaxapiii OnbIT ObT TTPOBEJICH, 10
MeHbIIe Mepe, 5-10 pas. 3T0 000CHOBBIBACTCS BO3MOKHOCTBIO
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BBIYUCJICHUSI CPEJHEr0 3HAYEHUs CaMOro JOCTOBEPHOIO H  YCTOMYMBOIO
pesynbrara. Craructudeckass 0oOpaOOTKa JaHHBIX, BBIUHUCICHHE TOTPEITHOCTEH,
CPENHETr0 3HA4YEHUS, WHTEPBAJIOB JIOCTOBEPHOCTEM, CTAaHAAPTHBIX OTKIOHEHUU
ObBLTM TPOBEJEHBI ¢ MoMoIIbio KommbioTepHO Tporpammbl STATISTICA 6.0 u
CTaHIApPTHBIX  MeromoB. Jig  ompeneneHuss CTaTUCTUYECKOTO  3HAYEHUS
pe3ynbTaToB ObuT BeluucieH T-kpurepuii CTbroIeHTA.



Hayuynasi m mnpakTuyeckasi 3HAYUMOCTH Pe3yJbTATOB HCCJIE0BAHUS.
Hayuynasi 3Ha4UMOCTH PE3yJabTaTOB MCCIECIOBAHUS OMpPENeNseTcsl MpeIioKeHuEM
HOBOIO TMOAXOJAa K KOMIUIEKCHOM OLIEHKE COCTOSIHUSI Ta30KHCIOPOAHOTO,
HYHEPreTUYECKOrO U JIMIHIHOTO OOMEHA, COIEPKaHUs aJICHUHOBBIX HYKJIEOTHUAOB U
KaTexo’daMHuHOB, mpoueccoB [IOJI M aKTUBHOCTHU JIMMIOJUTUYECKUX (PEPMEHTOB B
JUHAMUKE Pa3BUTUS  XPOHUYECKOTO 3MOLMOHAJIBLHO-O0JIEBOTO  cTpecca U
CrOCOOCTBOBAHUEM ONPEIETIECHUSI MOJEKYJISPHBIX CTOPOH CTPECCOBOTO IMpOIEcca
3TOrO COCTOSIHUSL.

[IpakTHyeckoe 3HAUUMOCTb PE3YJAbTAaTOB MCCIEIOBAaHUS 3aKIIIOYaeTcs B
DKCIIEPUMEHTAILHOM  OOOCHOBAaHMM M TOATBEPKACHUM  BO3MOXXHOCTH
UCIIOJIb30BAaHUSI M LeIecOo00pa3HOCTH KaraliHa W OeH30Hana Jid KOPPEeKIUU
XPOHUYECKOTO AMOILIMOHAIIBHO-00JIEBOTO CTpPECCa U BO3MOXHOCTH PEIICHUS
MOJIEKYJISIPHBIX MEXaHU3MOB MpoOJeMbl cTpecca. Pe3ynbraTbl, MOJyu€HHBIEC, B
pabore MOryT, OBITh PEKOMEHJIOBAaHBI [JIsi BKJIIOYEHHUS B IMOCOOMM U ydeOHbIE
auTeparypbl 1o (Quznosoruv, OUOXUMHUU, OMODU3UKH, a TaK¥KEe MOTYT OBITh
N00aBIIEHBI K TEKCTaM JICKIUI 1J1s1 CTYACHTOB I10 BBIIIECKAa3aHHBIM MPEIMETaM.

BHenpenue pe3yiabTaroB HcciaenoBaHus. Ha oCHOBE MOTyYEHHBIX HAyYHBIX
pe3yabTaTOB MO HApPYIICHUIO (PYHKIMU MHUTOXOHIPHUHA B Pa3BUTUHU CTpecca M €ro
KOPPEKIIMHA aHTUTUIIOKCAHTAMM:

U3MEHEHHSI aKTUBHOCTEU COJEp)KaHUS JIUMUIOB, GOCPOTUNUIOB B TKAHIX U
MUTOXOHIpHUsAX, Tmpomecca IIOJI wu  Qocdonumas  BEIIBICHBI, yYCHBIC
uccienosarenu Amity university (MHaus) UCHIOAB3YIOT 3TH Hay4HbIE pE3yJabTaThl B
CBOMX Hay4dHbIX paborax (Amity university (Munust) cripaBka ot 30 centsiops 2016
rona). /laHHble MoOKazaid, YTO U3MEHEHHUE COJECP)KAHHME JUIUIOB, XOJIECTEPUHA,
dochomumuao u mu30hocHOTUNTUIOB, YCUICHHUE aKTUBHOCTH JTUTIOJIUTHYECKUX
3H3UMOB Uu akTtuBamnus mpouecca I[IOJI sBnsiorcs oanuM U3 (aKTOpOB,
OTPEIENAIONMNA MEXaHU3M MATOJIOTUYECKOTO BIMSIHUS CTPECCa;

pe3yabTaThl, MOJIYYEHHbIE [0 W3MEHEHUI0 OOMEHa JIMIUIO0B TKaHEeW U
MUTOXOHJpPUN oOpraHusMma, akTUBHOCTeW ¢ocdonunaz nponecco I[IOJI u
dochonunaz wmutoxoHapuit B HayuHoMm mnpoekte OT-®3-109 «Hayunoe
000CHOBaHME HOBBIX CTOPOH 3THONATOre€He3a MPOOJIEMbl  aTepOCKIepo3a,
nporpaMma €ro MoOd3TalHOM peaduiauTanuu, pa3padoTKa METOJOB JIEYEHUS C
MOMOIIBI0 MMMYHOKOPPEKTOPOB, €CTECTBEHHBIX M HCKYCCTBEHHBIX (PU3NYECKUX
dakropoB» (Haml'¥, 2007-2011) wucmonp3oBaHbI MPU BHISBICHUU HW3MCHCHHMA
oOMeHa JIMMHUJIOB U JIMMOJIMTHYECKUX HH3MMOB B  Pa3IMYHBIX ATamax
aTepocCKIiepo3a, BOZHUKAIOLIUE O] BIMSHUEM 3MOLMOHAIBLHOTO cTpecca (CrpaBKa
KOMHTETA MO0 KOOpJAMHALUMUU pa3BUTHS Hayku U TexHosoruun ®TK-03-13/780 ot 9
HOs10pst 2016 rona). Micons30BaHKMe HAYYHBIX PE3YJIBTATOB MOCTYKHIIIO JICICHUIO
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HapyuieHui oOMeHa TUnua0B U GoCHOIUINAOB B pa3IMUHBIX dTarax
aTepocCKIiepo3a UMMYHOKOPPEKTOPAMH.

Anpofauusi pe3yabTaToB HccJea0BaHus. Pe3ynbTaThl HMCCIeI0BaHUSA
U3JIOKEHBI B BUJE JIGKIIMM U TPONUIM anpobannio «bHONOTHK, JKOJOTHK Ba



arpoTyIMpPOKIIYHOCTUK TabJIUMUHUHT MyaMMoiapu Ba UCTUKOoiapu» (ToIIKeHT,
2006, 2008); HayyHO-ipakTUYeCcKON KOHpepeHInH « DU3NK-KUMEBUN OMOJIOTHS Ba
OMOTEXHOJIOTUSTHUHAT UCTUKOOIapm» (Aummkad, 2007), mocBameHHoi 70-1eTrro
akanemuka A. KacekiMoBa; B MEXIYyHapOOHBIX  HAyYHO-TIPAKTUYECKUX
koH(pepeHusx «CTyIeHT M HaydHO-TexHuueckuid mporpecc» (HoBocuOupck,
2010) u «buonoruss — nayka XXI Beka» (Ilymmno, 2010); B MexayHapOJHBIX
HAy4YHO-TIPAKTHUECKUX KOH(EPEeHIHSIX, PeCmyOIMKaHCKUX HayYHO-TTPAKTHYECKUX
KoHpepeHusax «Pu3znonoruss Ba OMODU3MKAHWHT 3aMOHABUN MyaMMOJIapH»
(TamkenT, 2010), mocesameHuon 75-netuto akagemuka b.O. Tommyxamenora; B
MEXIyHAPOJIHONM HAy4YHO-NPAKTUYECKON KOH(MEPEHIIMU «AKTyaJbHbIE MPOOIEMBI
omoxumun u OuoHaHotexHojorun» (Kazanp, 2012, 2013); «Duszuk-kuMeBHit
OounonorussHUHT 1013ap6 Mmyammonapw» (Tamkent, 2015) nocesimennon 80-neTuto
akanemuka b.O. TommyxamenoBa; «buonmorus Ba SKOJOTUSHUHT J0J13ap0
myammonapu» (Tomkent, 2015) mnocesmenunon 70-meturo mpodeccopa K.T.
AnmaroBa, «®DuU3MK-KUMEBUI OHOJIOTMS Ba HSKOTOKCHUKOJOTMSHHUHI 3aMOHaBHH
acnexkmiapu» (Tamkent, 2016) mnocesameHunoit 70-neturo mpodeccopa V.3.
MupxomxkaeBa, «TeopeTuueckue U MPaKTHUECKUX MPOOIEMbI COBPEMEHHON HAayKH
u obpazoBanus» (Kypck, 2016) u «Science and Education» (Munich, 2016); na
cemuHapax kadenpel be3zonmacHocTH  KU3HenesTeAbHOCTU HamaHranckoro
rocynapctBeHHoro ynusepcurera (2006-2016).

Ony0MKOBAaHHOCTH Pe3yJbTATOB HccaenoBaHusA. [lo Teme nuccepranuu
omyOJINKOBAaHO BCEro 24 Hay4yHBIX paloT, U3 HUX 12 Hay4YHBIX cTaTel, B TOM YHUCIIE
9 B pecnyOnuKaHCKUX U 3 B 3apyOekHBIX JKypHaiaX, peKOMEHAOBAHHbIX Briciien
aTTecTallMOHHOW  Komuccueil PecmyOnmuku  Y30ekuctan uisi  mMyOIMKaluu
OCHOBHBIX Hay4YHBIX PE3yJbTaTOB JOKTOPCKUX AUCCEPTALIUM.

Crpyktypa m o0bem auccepramum. CTpyKTypa OHCCEPTAllMd COCTOUT W3
BBEJICHUS, 7 TVIaB, 9 3aK/IIOUEHUH, CIIMCKA MCMOJb30BaHHOW juTeparypbl. OO0beM
auccepranuu cocrasisieT 194 crpanu.

OCHOBHOE COAEP/KAHME JUCCEPTALIUU

Bo BBegeHMH O00OCHOBBIBAIOTCS AaKTyaJlbHOCTh U BOCTPEOOBAHHOCTh
NPOBEIEHHOTO HCCIEeOBAHUS, LIeTh U 3aJadll WCCIEIOBAHUS, XapaKTepU3yTCs
O0OBEKT W TMPEAMET, TIOKa3aHO COOTBETCTBHE WCCIEAOBAHUS TMPUOPUTETHBIM
HaMpaBICHUSAM Pa3BUTHUS HAYKU U TEXHOJIOTMNA pECIyONMKH, U3JIaraloTcsl HayyHas
HOBHM3HA U MPAKTUUYECKUE PE3ylbTaThl MCCIENOBAaHUS, PACKPBIBAIOTCS Hay4yHas U
NpakTU4ecKas 3HAYMMOCTh IIOJIyYEHHBIX pe3yJbTaToB, BHEAPEHHUE B IPAKTUKY
PE3yABTATOB MCCIEAOBAHMS, CBEICHUS 1O OMyOIIMKOBAaHHBIM pabOTaM M CTPYKType
JiccepTaltu.

B nepBoii maBe auccepranuu «Pa3Butue cTpecca u MeXaHU3MBbI JIeiicTBHS,
0030p JTUTEPATYPHBIX JAHHBIX 0 KOPPEKIMH MUTOXOH/IPHAIbHBIX H3MeHEeHHN I
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dochonunaz B cTpykType W (GYHKUUM KIETKA M WX KOPPEKIHMH, YYaCTUHU
MUTOXOHAPUN B CTPYKType U (PYHKIUM KIETKU, Yydactun (ocdonunas
MUTOXOHJIpUH B THUAPONIW3Ee U cHHTE3¢ (OCHONUMUAOB, BIUSHUW KaTalliHA H
OeH30HaJIa Ha (PU3NOIOTHUECKUE U OMOXMMUYECKHE TTOKA3aTeNId KICTKH.

Bo Bropoii mase quccepranuu «Co3xanue Moae I XPOHUYECKOTr0
IMOLMOHAJILHO-00JIEBOI0 CTPecca y ’KMBOTHBIX, BblJeJIeHHe MUTOXOHAPHUIi U3
Pa3JIMYHBIX OPTraHOB U METO/bI ONpeieIeHUs1 YPOBHS UX U3MEHEeHUii»
MPUBOAATCA MaTepUalibl U METO/bI UCCIICIOBAHMUS.

Co3manue MojaelIu XPOHUYECKOTO HMOIMOHAIBHO-00JIEBOTO CTpecca Y
YKUBOTHBIX MPOBEICHO Ha OECIOPOIHBIX OENbIX KphIcax camiiax maccoit Tena 180-
200 rp. IlpubnuszuTenbHO 3a JBE HEAEIU JO Hayajda SKCIEPUMEHTAa Yy KPBIC
ONpPENeNIsId  SMOLUMOHAIBHOCTh MO TECTY «OTKPHITOTO moisi». Jljist »3Toro
JKUBOTHBIX BHE3alTHO TOMEIAJIM W3 TEMHOW KOpPOOKM B IEHTP TOJS,
MPENICTABIIAIONIETO COO0M apeHy nuaMeTpoMm 1,5 M, paszaeneHHyr0 Ha KBaJpaThl CO
cropoHaMM 1o 20 CM, OCBEHICHHYIO 3€pKajlbHOM JIaMIIOW HaKaJIUBaHUS
MOIIHOCTBIO 500 BT, MOABEIMIEHHOW B LEHTPaJIbHOW 4YacTh Ha BbicoTe 60 CM OT
noia (B LIEHTPE «OTKPBITOrO TOJIsH» co3faercs ocBemeHHocTh 1000 mrokc)
(MBanoBa, Ckorensic u ap., 1979;Cynakos, 1981; Sudakov, 1984).Ha npotsxkenun
5 &IHeW B TedeHHWe 2 MHUH OLICHUBAJIW JBUTAaTEJIbHYIO aKTUBHOCTh JKUBOTHBIX B
MeTpax (IT0 YUCITy TIEPECEUCHHBIX KBaIPaToB, YMHOKCHHBIX Ha Kodddurment 0,3),
a TaKKe MOACUYMUTHIBAIN KOJIMUECTBO (hE€KATBbHBIX IIAPUKOB, YPUHAIIUN, BBIXOIOB B
IEHTP «OTKPBITOTO TOJS», YMBbIBAHWM M BCTAaBaHWU Ha 3aHuE Janku. Bce atu
MoKa3aTe  CIHY)XKWIM  KpPUTEPUEM  AMOIMOHAJIBHOCTH  Kpbic.  KphiC
UMMOOWIM30BAIH, TIOMEIIAT B TECHBIC KIETKH W TPOBOAMIA SJICKTPOKOKHOE
pazapakeHue Jjlam M XBocra (4dactora Toka - 50 I'm, cmma - 30B, yacrota
UMITYJIbCOB - 7 B MHHYTY, JIiuHa uMmmyiabca - 0,5 cex) B teuenue 30 MuH
€KETHEBHO. B 3aBUCUMOCTH OT TPYIIIbI )KUBOTHBIX MOJABEPTaIU AJICKTPOKOKHOMY
paznpaxenuto B tedeHue 1,2 u 3 Hemenu, 1, 2 u 3 mecsiueB (Cynaxos, 1981;
Sudakov, 1984; CanpixoBa, 1995).

O1eHKy Ta30KUCIOPOTHOTO OOMEHa >KHWBOTHBIX MPOU3BOAUIU C TIOMOIIBIO
noyisiporpaguueckoro metoga (AnamaroB, AxmepoB u aAp., 1993). Jlas storo
YKUBOTHOE TIOMEIIaJIM B TE€PMETHUYECKYIO Kamepy (€MKOCTb) C BMOHTHPOBAHHBIM
anekTpoaoM Kitapka, 4yBCTBUTENbHBIM K cojepxkaHuio O, B BO3AYIIHOW Cpele.
DTa eMKOCTh COEAMHEHAa ¢ MUKPOHACOCOM W B IIEJIOM H30JMPOBaHA OT BHEIIHEH
cpenbl. MUKpoOHAcOC CMOCOOCTBYET IUPKYJSIMKA BO3AYIIHOW CpPEIbl, 4YTO
o0OecrnieynBaeT TMOCTOSHHOE TMEpPEMEIIMBAHUE M TOJJCp>KaHUE PABHOMEPHOM
KOoHIeHTpauuu O, BHYTPU 3aMKHYTOM cpeabl. YCTaHOBKAa COEIWHEHA CO
CIIEIMAIBHOM SYEHKOM, B KOTOPYIO YCTAaHOBJIEH 3aKpbIThIM AnekTpon Knapka. Bee
COCIMHECHHSI B YCTAHOBKE BBIMIOJHEHBI M3 TMOJUATHICHOBBIX TPYOOK. B emMKoCTh
(cTexnsiHHBIE OaHKU C TEPMETHYHBIMU KPBIIIKAMH WM OyThUIM eMKOCThio 500-
1000 M3 ¢ 3aBMHYMBAIOIIUMHUCS KPBIIIKAMH) MOMEIIAIN MOJOMBITHOE KUBOTHOE.
B pe3ynbrare ero apixaHusi IpOUCXOauI0 yMeHblieHue O, B ra30BoOi cpefie, 4To
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PErUCTPUPOBAIIH C TIOMOIIBIO MOJNIIpOTrpaduuecKoi yCTaHOBKH, COSAMHEHHOM €
KHCJIOPOIUYBCTBUTEILHBIM 371eKTpoaoM Kiapka.

Jlns ompeneneHus coAaepKaHUsS KaT€XOJaMHUHOB B TKaHM HAJIIOYEYHUKOB U
TOJIOBHOTO MO3Ta HWCCJIEIYEMBI OpraH HW3BJIEKAIOT, B3BCIIMBAIOT U HEOOXOIUMOE
KOJTMYECTBO TKaHU (3 — 5 T) OBICTPO H3MENBYAIOT HOXKHHUIIAMH U TIIATEIHHO
pacTuparoT B CTyINKe ¢ HEOOIbIIMM KoinudecTBOM (5 — 10 mul) TpUXJIOpYKCYCHOM
KHCJIOTBl M CTEKJISIHHBIM mopowkoM (Acatuanu, 1965). Cmech 10BOIAT
TPUXJIOPYKCYCHON KHCIOTOW JO COOTBETCTBYIOIIETO Pa3BECHUS ([JI1 TOJIOBHOIO
mosra — 1 : 5, nns HagnoueunukoB — 1: 20). [IpoOsl momemmBatoT B TeueHue 30
MUH., 3areM (QWIBTpUPYIOT depe3  cKiamyaTblid  (QUIBTP.  DKCTPAKTHI
HAJIMOYEYHUKOB €III€ Pa3BOAAT BOAOW OO OKOHYarenbHOro passeneHus 1 : 1000
(MpY MOIKUCIIECHUHN).

Jns  onpenenenus conepxkanuss AH Bce mnpenaparuBHbBIE NPOLEAYPHI
BEITIONHSAIOTCA TIpH Temmeparype 2-4° C. DKCTpaKiys IPOBOIUTCS B cMecH 8%-Hoi
XJIOpHOU  KHUCIOTBI ¢  40%-HBIM  JTWJIOBBIM  CHUPTOM, MPEIBAPUTEIHHO
OXJIQAXICHHOW  J10 HYXHOM TeMmmeparypbl B CIEIUATBLHOM XOJIOAWIHHUKE.
JloGaBnsieMblid CHHUPT  MPEMSATCTBYET 3aMEP3aHUI0 TKAHEBBIX JKCTPAKTOB MIPHU
HU3KUX TEMIlepaTypax, 4TO TMPEACTABISETCS BeChbMa YTOOHBIM JJiIi MaCCOBBIX
onpeneneHuii MEeTabOJIUTOB BO MHOTHUX OHMOJIOTMUECKHX 00paslax, Tak Kak He
TpeOyeT pa3mopaxuBanus kaxnaoro skctpakrta (Farell, Olson, 1973; Kocenko,
1981).

MUTOXOHIpUU BBIAEISUIM U3 TKAaHU TOJIOBHOTO MO3Ta U MEYEHU KUBOTHBIX T10
obmenpunsaTomy metony auddepenimansaoro nenrpudyruposanus (Hoge-boom,
Schneider, Pallade, 1948) ¢ nHekoTtopbiMu MonudukanusmMu (AnmaroB u ap., 1993
a).

CKOpoCTh ~ JbIXaHUS  MUTOXOHAPUM B  pa3IMYHBIX  META0OIMYECKUX
coctosHusiX (V,-B TPUCYTCTBUU CyOCTpPaTOB OKHUCIEHUS, V3 - B TPUCYTCTBHUH
AJI®, V, - nocne ucuepnanus AID, Vyye- pasoOLIEHHOrO OKUCIEHUS ¢ 2,4 —
JTUHUTPO(PEHOJIOM) PETUCTPUPOBATIN TMOISIPOTpaPUUIECKUM METOAOM C TTOMOIIBIO
BpaIIalONIerocs IJIATHHOBOTO 3JIEKTPO/Ia B CTAaHAAPTHBIX YCIOBUSIX B SYCHKHU
nonsporpacda o6semom 1 M npu 25°C B cpeze creayIomero cocTaBa: caxaposa -
250mM, KCI - 12mM, KH,P0, - SMM, tpuc-HCI-6ydep - SMM, pH 7,4. CyOGcTpaThl
OKUCJICHHS: CYKIIMHAT W mrytamar nmo 10MM. Peakiuio HaunHaimm q00aBICHUEM B
sueiiky nonsporpada 3-4 Mr mo 6enKy cycneH3uu MUToxoHapun. KomndgecTBo
AJI® cocrasmsano 200 MM, JTH®-510° M (AnmaroB, AxMepoB u ap., 19936).
Koapdunmenr AJIO/0 w BenuwumHaA JBIXATENBHOTO KOHTpoJiss 1o YaHcy
onpenemsiii o wmetoxy Chance B., Williams G.R. (1956). Buytpenuuii u
BHemIHUM 1yt  okucienus HAJ[LH wMwuToxonapuii omnpexpensiim  mocie
3aMopakuBaHUsT U oTrrauBaHus mutoxoHapuu. Oxucienne HAJI.H ouenuBanmy,
nobamisis B sueiiky odbemMom Imi 3 mMxmonms HAJ[.H, Oxwumcnenme HAJI.H
OTIPENEISUTH Tak)Ke B MPHUCYTCTBUU 2 MKT poTeHoHa. Cpema makybOamus: 0,30M
caxaposa, conepxatias 10 MM tpuc-HCI, pH- 7,4 (Paxumos, Anmatos, 1977).

CkopocTh OKucleHus: riytamara, cykiuHata u HAJI.H mo BHyTpeHHemy u



BHEIIHEMY IYTH B Pa3JIMYHBIX META0O0JIMYECKUX COCTOSHUSX BbIpOXaId B
HAaHOT'PaMM aTOM KHCIIOPOJa/MUH MT OeJka.
Cxopocts npornecca [TOJI onpeaensiiu THo6apOUTYpOBOIl KUCIOTOH -
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MUKpOMeTOAoM, pa3zpaboranHsiM FO.A. BrnaaumupoBsiM u  A.M.ApyakoBbIM
(1972). UnkyOanmonHnas cmech oobemom 1 M comepxana: 0,2 MM Na,P,0,10H,0;
1 mM HAJI®H; 0,012 MM comu Mopa (FeS0,(NH,),6H,0); 50 mxn cycnensuun
TKaHU TOJIOBHOTO MO3ra, TUMYca, HaanodeyHukoB u nedenu; S0 MMtpuc HC1
oydep, pH- 7.4.

OO01ue IUnuabl SKCTParupyroT U3 TKaHU CMEChIO XJIopodopMa U METaHoJa,
HKCTPAKT OTMBIBAIOT OT HEJUIUIHBIX MPUMECE BOAOW WIHM CIA0BIMH COJIEBBIMU
pacTBOpaMu, BBICYILIMBAIOT, U OCAJOK JIMIKJIOB B3BEIIMBAIOT HA AHAIMTHYECKUX
Becax (IIpoxopona, 1982).

Jlia pazneneHusi BOJOPACTBOPUMBIX MPOAYKTOB THAponu3a (ochomunuaos
UCIIOJIb30BAJIH METO]T IPOTOYHOM rOPU30HTATBHOM Xpomarorpapuu
(Kaprarmosnos,1981).

AKTHUBHOCTh MMTOXOHApUANbHBIX(DOCPONIUIa3 OIEHUBAIN 0 HU3MEHEHHIO
docdomumumaoro cocraBa B xone muKyOammm oprasemn npu 37° C (Topbaras,
Mupranunos, Anmaros, Paxumos, 1988; Mupranumnos, 1990).

B tpeteit mnaBe auccepranuu «HapyumieHue razokucJ0poaHOro oOMeHa U
HEKOTOPBIX IOKa3aTeJeil KpbIC B JAMHAMHUKE Pa3BUTHS XPOHHYECKOIO
IMOLMOHAJBLHO-00JIEBOI0 CTpecca M HMX KOPpPeKIUsi AHTUTHIOKCAHTAMM))
paccMaTpUBaIOTCS BOMPOCHI BBISICHEHUS HAPYIICHHS Ta30KUCIOPOIHOTO 0OMEHa U
HEKOTOPBIX (DU3MOJIOTHYECKUX TOKa3aTrelaeil TMoj BIMSHHEM XPOHUYECKOTO
IMOLIMOHAIBHO-00JIEBOTO CTpecca U UX KOPPEKLUU aHTUTUITOKCAHTaMHU.

Tazoxucnopoonsiii oomen.

['a3okucnoponubiii OOMEH y KMBOTHBIX B JUHAMUKE XPOHUYECKOTO
IMOLIMOHAIBHO-00JIEBOTO CTpecca U3MEHSETCS C MPOIOIKUTEIbHOCTHIO OmbiTa. B
CTaJMM TPEBOTH MPUBOIUT K MOBBIIMICHUIO TOTPEOICHUS KUCIOPOAA B OPraHU3Me
OKCIIEPUMEHTANIbHBIX ~ JKMBOTHBIX. [lpy  3TOM  MakcUMalbHBIM  ypPOBEHb
noTpeOyieHusl KHUCIIopoAa HaOMogaeTcs 4vepe3 2 HeAelnd skcrepumenta. s
o0ecrieyeHUss TaKOro BBICOKOTO YpOBHS MeTa0onM3Ma KIETOK OpraHu3Ma
TpeOyeTrcs 00JbIIOe KOJIMUECTBO KUCIOPOa.

Uepes 1 mecsn 3KkcnepuMeHTa ra30KUCIOPOAHBI OOMEH MOYTH MOJHOCTHIO
HopManusyetrcs. [lo wmuenuto I.Cenbe, oOpranusm MepexoiuT B CTAJUIO
pe3ucTeHTHOCTH. Ha Ham B3mIsa B 3TUX CpOKax 3KCHEPUMEHTa HauMHAETCs
cTagusl UcTolleHus. JampHelre necaeaoBaHusl NOKa3alIn, YTO CTPECC MPUBOIUT
K CHIDKEHHUIO Ta30KHCIOPOJHOTO OOMEHa U 3TO KOPPEIUPYET CO CTPECCOBBIMU
BO3JICHCTBUSIMU HA OPraHU3M >KUBOTHBIX. Tak, eciu yepe3 2 Mec. dKCIepUMEHTa
ra30KHUCIOPOAHBIA OOMEH CHUXKAETCA MO CPAaBHEHHUIO C KOHTpojeM Ha 29,2%, To
yepe3 3 mec. — Ha 37,5%. Korna cHImkeHHne Ta30KUCIOPOTHOTO OOMEHA IOCTUTAET
50%, NOTHOCTHIO HAPYIIAETCS TOMEOCTa3 KJIETKH U HACTyIaeT Tuhesib opraHu3Ma.

W3yuyenue BIusSHUS KaTallMHa M O€H30HAJa Ha Ta30KUCIOPOJHBIA OOMEH



)KUBOTHBIX B  YCJIOBHUAX XPOHHMYECKOTO 3MOIIMOHAIBHO-00JEBOTO  CcTpecca
MoKa3ajau, 4YTO OTHU Mpenaparbl YaCTUYHO CHUMAIOT OTPUIIATENIbHBIN 3(PdeKT
crpecca Ha opranm3M. YUepes 1, 2 u 3 Hexmenu crpecca, T.€. B CTaAUU TPEBOTU B
MPUCYTCTBUM KaTalliHA Ta30KUCIOPOIHBI OOMEH MOBBINMIAECTCS MO CPABHEHUIO C
KOHTpoOJIeM Bcero juiib Ha 12,6; 20,4 u 8,0%, B npucytcTBun 6eH3onama — 10,9;
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18,7 u 10,6%. B ycnoBusix wucToiieHusi, T.e. 4yepe3 2 u 3 Mec. cTpecca,
ra30KUCIOPOAHBIA OOMEH B MPHUCYTCTBUU KaTalliHA TMOHMKAETCS BCETO JUIIL Ha
4,5 u 6,2%, B npucyTCTBUU OeH30HaNa - Ha 2,8 u 5,1%.

Takum 00pa3oM, B CTaJIUU TPEBOTHU XPOHUYECKOTO SMOLIMOHATIEHO-00JIEBOTO
cTpecca MOBBIIIAETCS Ta30KUCIOPOAHBIN OOMEH B OpraHU3MeE KUBOTHBIX, C
MIEPEXOJIOM Ha CTAJIUI0 PE3UCTEHTHOCTHU TOTPEOJICHHE KUCIOPOaa Y
HKCIIEPUMEHTAIIbHBIX KUBOTHBIX MOCTEIIEHHO HOPMAJIU3YETCs, a B CTaIUU
UCTOILIEHUS — 3aMETHO CHUXKaeTcsa. Karauun u 6eH30HaI MOYTH MOJTHOCTHIO
cHUMaroT 3 PeKT cTpecca Ha Ta30KUCIOPOAHBIM OOMEH B OpraHu3Me KUBOTHBIX.
Tumyc u HaonoyeuHuxu.

Hamu mccnenoBanus mokasaiu, 4YTO B CTaauu TpeBoru (uepe3 1 u 2 Henmenu
cTpecca) Bec TuMyca nossimaercs Ha 26,3 u 33,8%. [locne 3 HegenbHOrO cTpecca
B CTaJUU PE3UCTEHTHOCTH BEC TUMYyca Bo3Bpaiaercsi k Hopme. [locie 1 mecsiien
BO3JICUCTBUACTPECCA BEC TUMYyCa YMEHbIIIAETCsl Bcero Juiib Ha 12,5 %. B cragumn
ucronieHus (mocie 2 M 3 — X MecsleB) Bec TUMyca cokparwics Ha 36,3%
COOTBETCTBEHHO OT YPOBHS 3J0POBBIX >KMBOTHBIX. B Hawane crpecca (2 Hemens)
BeC Thumyca mnoeimaercs Ha 33,8 %, To B mpucyrcTBuUM KarauuHa Ha 8,0 %,
oenzonana — Ha 7,7 %. IIpu OGonee NIUTENbHBIX CPOKax dKcmepuMeHTa (2 Mec.) B
OTCYTCTBUM THIIOMETAa0O0JIMKOB BEC TUMyca KpbIc yMmeHbliaeTcs Ha 36,3%, B
MPUCYTCTBHUM KaTanuHa Ha 5,3 %, 6eHzonana Ha 6,0 %.

N3mepenust maccel HanmoyeuHukoB. [locie 1-HeaenbHOTO AKCIEPUMEHTA BEC
HaJIMOYCUYHHUKOB MOBBIIMAaeTcs Bcero aumb Ha 12,0%, To mocie 2 u 3 - HEASILHOTO
DKCIIEPUMEHTA IMOBBIIIAETCS CcOOTBEeTCTBEHHO Ha 20,5 u 28,8% oT ypoBHSA
KOoHTposisi. B cramum pesuctenTtHOCTH (uepe3 1 mecsil cTpecca) Kak MbI yxKe
MOKa3aJid, BEC HAAMOYEYHHWKOB YMEHBILIAECTCS W MPHUOIMKACTCS K IMOKa3aTessaM
HOpMBI. B cTamuu uctomenus (cmycts 2 U 3 Mecslla OT CTpecca) YMEHbIICHUE
BECa HAJIITOYEYHUKOB 3HAYUTENBHO ycrnBaeTces (Ha 15,4 u 21,4 %).

Ha nagampHOM J3Tame cTpecca B OTCYTCTBHE KaTalliHa W OCH30HAIa BeEC
HAJIIOYEYHUKOB TMOBBIIIAETCS, & C YBEJIMYECHUEM JUIMTEIBHOCTH BO3IECUCTBUS
cTpecca,  HampoTuB,  yMeHblaercs. [Ipu  BBegeHMM B~ OpraHU3M
HKCIIEPUMEHTANIHBIX JKUBOTHBIX KaTalliHAa WM OCH30Haja BBIINIE OTMEUYEHHBIE
u3MeHeHus13ameiAoTed. Ecnu B Havane ctpecca (2 Henensi) BeC HAANOYECUHUKOB
noBbimaercs Ha 20,5 %, To B mpuUCyTCTBUM KaTanuHa Ha 7,3%, OeH30Haja — Ha
8,8%. Ilpu Gosnee nauTeNnbHBIX (2 MeC.) CpOKax IKCIEPUMEHTA BEC HAAIIOUYCUHUKOB
KOHTPOJIbHBIX KPBIC yMeHbIaeTcs Ha 15,4 %, B nmpucyTcTBum karanuna Ha 4,3% u
¢ O0enszonanoM Ha 3,4 %.

Kamexonamunel 20106H020 M032a u HAONOYEUHUKU.



B 1, 2 u 3 Henmemax CTPecCOBOTr0 COCTOSIHUSI COAEpPKAHUE aJpEHAJMHA B
HaanouyeuyHrnkax noseimaerca Ha 40,4; 44,5 u 40,8 % COOTBETCTBEHHO OT YPOBHS
HOPMBI, TO HOpaJIpEHAJIMHA — TOJIbKO Jinib Ha 8,9; 14,0 u 12,9 %.

B craguu pesucteHTHOCTU (CIyCTS MECSIl OT Hayajga CTPECcca) Kak MbI yiKe
MOKa3aju BBIIIE, COIEPKAHKUE aJ[pEHAlIMHA B HAJIIOYEYHUKAX MOBbIIAETCs Ha 32,3
% OT ypoBHS HOpMBI, TO HOpaapeHainHa — Ha 11,9 %. B cragum wucrouieHus
(uepe3 2 u 3 Mecslia cTpecca) coepKaHue aJpeHanHa yMmeHbiaercs Ha 12,3 u
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17,8 %, Hopagpenanuna Ha 15,8 u 21,6%. Uepes 2 HemenbHOro crpecca Mpu
OTCYTCTBHHM THUIIOMETA0OJIMKOB COACp)KaHWE aJpCHAIMHA B HAIIMOYCYHHKAX
noBeImaercs Ha 44,4 %, TO B MPUCYTCTBUM OEH30HAJA M KaTallMHA TOBBIIIAETCS
Bcero numb Ha 11,4 u 14,0 %. Ecium Ha 3THX Cpokax »JKCHEPUMEHTA B
HAJIMOYEUYHUKAX B OTCYTCTBUHM THIIOMETA0OJIMKOB COJEp)KaHHE HOpaJIpeHaInHa
noBbimaercss Ha 14,0 %, To B mpucyTCTBMM O€H30Haja M KaTaluHa - IOYTH
MOJIHOCTHIO HOPMAJIU3YETCHl.

Bo 2 mecsue crpecca coiepkaHue aJpeHalMHA B TKAHW HAJMIOYEYHUKOB B
OTCYTCTBHM THUIIOMETA0OJMKOB YMEHBINAETCA, & C OCH30HAJIOM WM KaTal[iHOM
MOYTH MPUOMIKACTCS K TTOKA3aTEJISIM HOPMBI.

[Ipu 1 HenmenbHOM cTpecce coaepKaHue aapeHalMHAa U HOpaJpeHajuHa B
Mo3re mnoBbimaerca (Ha 13,3 u 13,5% COOTBETCTBEHHO OT YPOBHSI HOPMBI)
paBHOMepHO. [IpomomkeHne CTpecCOpHOro BO3IEHUCTBHS (2 Hemensl) MPUBOIAUT K
YCUJIEHUIO B MO3r€ CHHTe3a ajpeHainuHa (Ha 16,6 % BbIIE HOPMBI), HO
3aMeIIsieTcss  CuHTe3 HopaapeHanuHa (Ha 15,1 %). YV kpbic, MOABEPTHYTHIX
cTpeccy B TeueHWe 3  HeAelb, COJAEpKaHWE aJpeHAIMHAa B TKAaHU MO3ra
HE3HauuTeNbHO yMeHblnaeTcs (Ha 7,4 %), a uepe3 | wmecdll yMeHbIIIEHUE
CONlep)KaHMs aJpCeHaJMHA 3HAYuTENbHO ycuiuBaeTcsa (Ha 19,0 %). Yepes 3
HEJIEIBHOTO U 1 MECSYHOro cTpecca COOTBETCTBEHHO OTMEUAETCsl, YMEHBILICHHE
CoJiepKaHhe HOpAJpEHAIMHA 3aMETHO YCHJIUBAETCAd (COOTBETCTBEHHO Ha 22,8 u
31,2 % ot ypoBHs HOpMBI). B ctaguum wuctomeHusa (coycta 2 u 3 mecsia)
COJIep)KaHME KaTexOoJaMHWHOB B TKaHM MO3ra BHOBb TMoOBbImaercs. [Ipu stom
coliepKaHKWe aJpeHaMHA TMOBBIIIAETCS CcoOTBETCTBeHHO Ha 10,6 m 18,3 % ot
YPOBHSI HOPMBI, a HOpaJpeHanuHa — Ha 23,3 u 28,6 %.

Bo 2 Hepenu cTpecca copepkaHue aJpeHaJuHa B MO3re noBblaercs Ha 16,6
%, TO B MPHUCYTCTBUM OCH30HAJIa U KaTallMHa MOBBIIIAETCS BCEro JUIIb Ha 6,2 u
3,4%, coxepxaHue HoOpaJpeHalMHa B MO3re yMenbmaercs Ha 15,1 %, 1o B
MPUCYTCTBUHM OCH30HAJIA WJIM KaTalliHaA TIOJTHOCTHI0 HOpManu3yeTcs. Bo 2 mecsie
coliep)kaHue aapeHanuHa mnosbimaercsa Ha 10,6 %, a mpu TpUCTYTCTBUHMOCH30HAIA
WIM KaTallMHa  TOJHOCTBIO HOpManu3yeTcsi. B 3TuX cpokax coaep:kaHue
HOpaJpeHaNnHa  noBelmaeTca Ha 23,3 % y KOHTPOJIBHBIX JKWUBOTHBIX, a B
MPUCYTCTBUHM THUITOMETA0OIUKOB MPUOIIIKACTCS K TTOKA3aTEIIsIM HOPMBI.

B derBeproii mnaBe, o3amiaBieHHONM «HapylieHue AbIXaTeJLHOT0 U
JHEPreTHYECKOro 00MeHa HEKOTOPbIX OPraHOB KPbIC B JMHAMHKE Pa3BUTHS
cTpecca M MX KOPPEKHUM AHTUTHIOKCAHTAMWY» TIPUBOASTCA Ppe3yJIbTaThl



NPUYUH HAPYIICHHUS JbIXaTEeIbHOTO M DSHEPreTHYEeCKOro oOMEHa HEKOTOPBIX
OpPraHoB  KpbIC B  Pa3JUYHBIX CTagUsAX CTpecca M HUX  KOPPEKIUHU
AHTUTUIIOKCAHTaAMH.

Aoenunoswvie nyxneomuowt (AH).

Uepes 1 Hemenu crpeccopHoro BozaeicTBusa coaepxkanne ATDO, AD u
AM® B TKaHuM MO3ra MHOBBIIIAETCS COOTBETCTBEHHO Ha 56,0, 48,1 u 65,1 % ot
ypoBHs HOpMBI (puc. 1). Bo BTOpod Heaenu 5SKCIEPUMEHTA TMOBBIINICHUE
conepxxanusi AH B Tkanu Mosre ycunuBaercs. [Ipu atom cogepxanue ATD, AP
u AM®O® nioBsimaeTcst coorBeTcTBeHHO Ha 111,0; 95,0 u 153,9 % oT HOpMBI, cymMa

42

AH nospimraercs Ha 119,9 %. Ha 3 nenenu crpecca conepxanne ATO, AP u
AM® noseimaerca coorBeTrctBeHHO Ha 30,9; 46,0 u 47,9 % oTr HOpPMBI, TO
conepxanne AH moBbimaercs Ha 41,6%. Uepe3 MecsuHbIl CTpecc COIEpKaHHE
aZICHUHOBBIX HYKJIEOTUJOB B TKAaHSIX MO3ra YMEHbBIIAECTCA. TaK, €CII CONEpPIKAHUE
AT® ymensmaercs Ha 26,0 %, To conepxkanue AI® u AM® —na 17,2 u 10,0 %
COOTBETCTBEHHO OT YpPOBHS HOpPMBI. B cTaauu UCTONIEHUS YMEHBIICHUE
conepxanne AH B Mo3re 3ameTHo ycunuBaetcs. Eciu conepxxkanne AT® yepes 2,
a Takke 3 Mecsua dKCIepUMEHTa YMEHbIIAETC COOTBETCTBEHHO Ha 42,0 u 46,4 %
OT HOpMBI, TO coaepkanue AJI® —na 26,2 u 31,4 % u AM® —na 14,9 u 21,1 %. B
cTpecce B TKAHSX MEYEHU, TUMYCAa M HAJIIOYEUYHUKOB HAOJIIO/IaeTCsl aHAJIOTUYHBIC
WU3MEHEHUS.

B cramuu TpeBOrM y JKMBOTHBIX, TOJYYMBIIMX KaTalliH WK OEH30HAI
noBeiieHne conepxkanuss ATO, AIO® u AM® ymensiiaercss U npuOIMKaeTcs K
nokazaTesisiM HOpMbl. B craaum uctomenust conepxanue AH B roioBHOM Mo3re
YMEHBIIIAETCS, a THUNOMETA0ONHMKH 3aMEUISIIOT YMEHBIICHHE COACpKaHUS
aJICHUHOBBIX HYKJICOTUIOB.
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PucyHnok 1. BiusiHue aHTUTHNOKCAHTOB HA CO/lePKaHUEe aJeHHHOBBIX HYKJI€OTHI0B
rOJI0BHOI0 MO3ra Kpbic B JuHamuke pasputus crpecca (M £ m; n =8 — 10). A -
AT®, B- Al®, C — AM®, D — Cymma aieHHHOBBIX HYKJIEOTH/IOB. 2 — HOpMa, b -
KOHTPOJIb, ¢ — KaTaluH, d — 6en3onaJ. [1o ocu opaAUHATHI — collep:KaHNe aIeHUHOBbBIX
HYKJIEOTH/IOB, B MKMOJIb/T ChIpoii TkaHu. [1o ocu abuuccsl — cpoku IKkcnepumenTa: |
— 1 menens, Il — 2 nenens, III — 3 - vexeasn, IV — 1 mecsan, V — 2 mecan, VI - 3 mecsir.

31ech M B IPYruX PUCYHKAX M TA0JUIAX Pa3HULA 10cTOBePpHOCTH (P) moka3eHbl
3Besgouxamu: P <0,05; P <0,02; “P <0,01; “P <0,001.

Takum oOpaszoM, B 1,2 u 3 Hemenssx XpOHHUYECKOTO AMOIMOHAILHO-00JIEBOTO
cTtpecca comepxanne AH roioBHOro mosra, me4yeHW, THMyCa M HAANOYEYHHKOB
MMOBBIIAETCS, B HAYAJIbHOM JTaIl€ B CTaJUN PE3UCTECHTOCTH YMEHBIIIACTCS, B
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CTaJUM HWCTOUIEHUS pe3Ko yMeHbaercs. l[log BiIWSHMEM aHTUTHIIOKCAHTOB
BBIIICYKa3aHHBIC TTOKA3aTeId BO BCEX CTAAUSAX CTPECCa HE OTIMYACTCA OT TAKOBBIX
3JI0POBBIX KUBOTHBIX.

N3menenusi, HaOmogaemele B coaepkaHnd AH B TKaHSAX TOJOBHOrO Mo3ra
Py XPOHUYECKOM SMOIMOHAIHHO-00JIEBOM CTpECCE BBISBICHBI W B TICUCHH,
HAJIMOYECYHUKAX U TUMYCE.

Ivixanue u okuciumenvroe gocghopunuposanue mumoxonopuil. B
MUTOXOHPUSIX TOJIOBHOTO MO3ra Ha 1 HeAeIn XpOHUYECKOTO
AMOIMOHAIIEHO-00JIEBOTO cTpecca B 3 U 4 COCTOSHUSX TIIyTaMmara CKOPOCTh
JBIXaHUS MUTOXOHAPHH noBkImaeTcs Ha 13,7 u 7,4 coorBeTcTBeHHO (1 Tabnwmia).

Taoanna 1
BiausiHne aHTUTMNIOKCAHTOB HA CKOPOCTh OKHMCJIEHUS IIyTaMara B
MHUTOXOHAPHSIX FOJIOBHOTO MO3Tra KPbIC B IUHAMHUKE Pa3BUTHS CTpecca



(M+m;n=8-10).

Cpoku Bapuant CKOpOCTB JIbIXaHUs, HAHOIPAMM aTOM
AKCIIEPUM KHCJIOpoJa /MHUH MT Oenka
€H Ta v, v, 1K, AID/O

1 Hepens Kounrpons | 40,0+3,4 12,1£1,5 | 3,30+0,12 2,65+0,07
OnpIT 45,5+4,2 13,0£1,7 | 3,50+0,10 2,78+0,08
Karamun | 42,5433 12,1+£1,3 | 3,51+0,10 2,83+0,05
benzonan | 41,9+4,0 12,0£1,2 | 3,41£0,10 2,88+0,06

2 "Henens Kontpons | 37,843,2 12,0£1,4 | 3,15+0,10 2,70+0,09
OmnpIT 49,9+4,6™" | 15,1£1,8 | 3,30+0,11 2.81+0,08
Karanmu | 40,4+2,6 12,0+1,7 | 3,36+0,10 2,84+0,09
benzonan | 39,1+£3,0 12,0£1,6 | 3,26+0,12 2,86+0,06

3 Henens Konrpons | 41,6+3,9 12,7£1,6 | 3,27+0,12 2,66+0,08
OnbIT 45,2441 152+1,7 | 2,97+0,10° | 2,58+0,07
Karauun | 41,7+£3,6 13,1£1,5 | 3,18+0,13 2,65+0,06
benzonan | 41,1+£3,2 12,6+1,4 | 3,26+0,10 2,64+0,08

1 mecs1 Kounrpons | 40,0+2,8 12,2+1,3 | 3,28+0,13 2,74+0,07
OnbIT 32,142,3" | 15,3+1,4" [ 2,10+£0,097"" | 2,4140,06"
Karauun | 37,9£2,5 12,4+1,2 | 3,05+0,08 2,71+£0,07
benszonan | 39,0+2,4 12,3+1,2 | 3,17+0,08 2,72+0,05

2 Mmecs Kontpons | 38,843,3 12,0£1,2 | 3,23+0,12 2,69+0,10
Ompit | 26,542,177 [ 15,6+1,57 | 1,70+0,08" | 2,05+0,08"
Karamun | 35,843,1 10,9+1,9 | 3,28+0,10 2,78+0,07
benzonan | 37,1£3,0 10,9£2,0 | 3,40+0,09 2,85+0,06

3 MecHIL Kounrpons | 40,8+2,2 12,1+£1,2 | 3,37£0,13 2,72+0,08
Ombir | 24,5£2,07" [ 15,8+1,67 | 1,550,117 | 1,88+0,07




Karaumn | 39,0+2,1 10,2+1,0 | 3,20+0,12 2,99+0,08

bensonan | 39,6+2,3 10,1£1,0 | 3,27+0,12 2,95+0,06
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OTU W3MEHEHUS HEMHOTo MOoBbIMAT (6%) JbIXaTeNbHBIA KOHTPOJb IO
Yancy ([1Ky). B 3TuX ycllOBUSIX 3KCIIEPUMEHTA AbIXaHUS MUTOXOHAPHUI 0COOEHHO
3aMETHO TIOBBIIIAETCA CYKIMHAToM (B COCTOSHMUM 3 ©u 4 TOBBIIIAETCS
cootBeTcTBeHHO Ha 58,0 m 27,4% ot ypoBHs KoHTpousd). [Ipu 3ToM BenuunHa
JBIXaTeIbHOTO KOHTPOJIA 1Mo YaHCy moBeimaercs Ha 23,6%, ogHako KodpUIIueHT
A®/O noutn He wusMensiercs. C yBEIMYEHUEM JUIMTEIBHOCTH CTPECCOBBIX
BO3JICUCTBUN (2 Henens) JpIXaTedbHOW (YHKIMM MHMTOXOHJIPUN Mo3ra elie
CUJIbHEE  yCUJIMBaeTcsi, ©0€3  CYIIeCTBEHHBIX  M3MEHEHUWW  IapaMeTpoB
OKuCTUTENBHOTO (PochoprmupoBanus. [Ipu 3TOM CKOPOCTh OKUCIICHHS TIyTamara
B COCTOSIHMM 3 W 4 moBbIIAEeTCs COOTBETCTBEHHO HA 32,0 m 25,6 % OT ypoBHS
HOPMBI, CyKIIMHATOM — cooTBeTCTBEHHO Ha 101,9 u 117,8%. 310 03Ha4aeT, 4yTO B
CTaJIud TPEBOTH CKOPOCTh JBIXaHUSI MUTOXOHIPHI TOJIOBHOTO MO3ra OCOOCHHO IO
CYKIIMHATHOMY IyTH 3aMETHO MOBBIIIAETCS.

TakuMm oOpa3om, B CTaJU TPEBOT'M MUTOXOHJIPUU U3 OOBIYHOTO MEeTaboIM3Ma
nepexoauT Ha OoJiee BHICOKMU ypoBeHb MeTabonu3ma. Ha 3 Henene crpecca — B
CTaJIUU PE3UCTEHTHOCTU MOBBIIIEHHUE CKOPOCTh (HOCHOPHIMPYIOMIETO OKUCICHUS
IIyTamara 1o CpaBHCHHIO 2 HEJIETBLHOTO CTPECCa YMEHBIIASTCS U IPUOIMKACTCS K
MOKAa3aTeJIsIM HOPMbI, @ CKOPOCTh JIbIXaHUSI B COCTOSTHUU 4 OCTAeTCs MOBBIIIEHHBIM
(Ha 19,7 %). DT U3MEHEHHS MPUBOIUT K CHIDKEHUIO BEJIUYHMHBI JbIXaTEIIbHbBIN
KOHTpoJib 110 Yancy Ha 9,2 %, koaddunuent AJID/O cumxkaercs Ha 3,0%. Ilpu
ATOM JIbIXaHUS MHUTOXOHJIPUU CYKIIMHATOM MO CPaBHEHUIO 2 HENEJIbHO CTpecca
YMEHBIIIAETCS, OJIHAKO IO CPABHEHUIO KOHTPOJIS MOBBIMIAETCA (COCTOSHUU 3 Ha
45,8%, coctosaun 4 Ha 83,6%). DTH U3MEHEHHE MPUBOAUT K CHIKEHUIO
BEJIMYMHBI JIbIXaTeJIbHOro KOHTpoJs 1o Yancy 20,7 %, a koadpdunment AJD/O —
Ha 6,8%. B KoHIle cTaauu PE3UCTEHTHOCTU (CIYCTS MECAI]), B MUTOXOHAPUSIX
MoO3ra HaOJIOMaeTCs pazoOIIeHue JIbIXaHUS u OKHCIIUTEIBHOTO
dbochopunupoBanusa. Iloatomy ckopocTh  (HOCPOPUIUPYIOIMIETO  OKUCICHUS
rIyTaMara yMEHbBIIAeTCsl IO CpaBHEHHI0O ¢ Hopmod Ha 19,8 %, a ckopocThb
JBIXaHUS B COCTOSIHUU 4 TIOYTH HOpMasin3yercd. B pesynprare yero BenuunHa Ky
ymenbIaetcs Ha 36,0%, a koapdurmuent AJID/O —na 12,1 %.

[Tocne 1 mecsima crpecca CKOPOCTh OKHUCIIEHHMSI CYKI[MHAaTa B COCTOSIHUU 3
NpUOTMKACTCS K KOHTPOJIBHBIM BEJIMYMHAM, & CKOPOCTh JBIXaHUS B COCTOSHUU 4
noBbiaercst Ha 45,5%. B tom uwmcne, Benuuuna Ky u xodddumuent AJD/O
yMEHbIIaeTcsi coOoTBETCTBEHHO Ha 31,2 u 10,1%. D10 moka3siBaeT, 4To B CTaAUU
PE3UCTEHTHOCTH B MUTOXOHJIPUSX TOJIOBHOTO MO3Ta aKTUBHOCTH TPAHCIIOKA3bI
ycunuBaeTcs. B craaum ucTomeHus ckopocth GhochOopuIupyIomero OKUucaeHus 1u
sbdexTuBHOCT, cuHTe3a AT® 3HAYUTENBHO YMEHBIIAETCS U OTU HU3MEHEHUS



KOPPEIUPYIOTCS € JIIUTEIBHOCTBIO cTpecca. Tak, ecnu dyepe3 2 Mecsla CKOPOCTh
JbIXaHUS MUTOXOHAPHUM IIIyTamMaroM B COCTOSIHMM 3 yMeHblnaerca Ha 31,7 % ot
ypOBHSI HOpMBI, TO uepe3 3 mecsina — Ha 40,0%. [Ipu 3Tom B cocTosiHuu 4 CKOPOCTh
JBIXaHUSI MUTOXOHAPHUI BO 2 U 3 Mecslile 3KcrepuMenTa nosbimaercs Ha 30,0 u
30,6 % COOTBETCTBEHHO OT YPOBHSI KOHTPOJISI.
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B pesynbrare uero, BenmmumHa [IKy ymenpmaercs Ha 47,4 u 54,0 %
cooTBeTCTBeHHO, a Kkoahduiment AJJD/O - mwa 23,8 u 30,9 %. Ilocne

JBYXMECSIYHOTO CTpecca CKOPOCTh (POCHOpHIMPYIOMIET0 OKHUCIECHHS CyKI[MHaTa
YMEHBIIAETCS COOTBETCTBEHHO Ha 28,2% OT ypOBHSI KOHTPOJISI, CKOPOCTb JIBIXAHUS
B COCTOSIHMM 4, HampoTuB, MoBbImIacTcs Ha 26,0%. BenuunHa AbIXaTeIbHOTO
koHTposist o Yancy u kosdduiment AJ[D/O ymeHbaeTcs COOTBETCTBEHHO Ha
42,8 u 14,5%. llocne 3 mecsina crpecca CKOPOCTb AbIXaHUS B COCTOSIHUM 3
ymeHbpmiaercss Ha 36,9%, a [pIxaHus B COCTOSHMM 4 TIIOYTH TOJHOCTBIO
HopManusyetrcs. Bemuuumna Ky u  kosddumuent AJD/O ymensiiaercs,
coorBercTBeHHO Ha 40,9 u 20,5%. DTO B CTaAuu HCTOILICHUS TNPUBOAUT K
Pa300IICHUIO JBIXaHUSI U OKUCIUTEIHLHOTO (POChHOPUINPOBAHUS B MUTOXOHIPHUSX
TOJIOBHOI'O MO3ra, CHMKEeHUIO cuHTe3a ATO.

Karauun u 6eH30HaI NpU XPOHUYECKOM IMOIIMOHAIILHO-00IEBOM CTpecce
OILLLYTUMO CHM>KAIOT BBILICYTIOMSHYThIE U3MEHEHHS.

3Ha4YMT, B CTaJJUU TPEBOTU XPOHUYECKOIO SMOIMOHAIBHO-00JI€BOT0O CTpecca B
CTaJd TPEBOTH ABIXaHUS MHUTOXOHAPHUN TOJOBHOIO MO3ra IOBBIIIAETCS. IJTO
0COOEHHO 3aMETHO HAOMIOaeTcsl MPU OKUCICHUH CyKIMHaTa. B HayaibHOM 3Tame
B CTaUM PE3UCTEHTHOCTH [bIXaHUS MUTOXOHAPUN B Qocopuinpyromem
COCTOSTHUM MPUOIMKAEeTCsl K IOKa3aTelisiM HOPMbI, OCOOCHHO MpPH OKUCICHUU
[TyTaMaToM, OIHAKO COCTOSHUU B 4 ocTaercs BbICOKUM. [Ipu sToM Benmuuna Ky
IJIyTaMaTOM YMEHBIIAETCS HE3HAUUTENIbHO, OJHAKO CYKIIMHATOM 3aMETHO
yMeHbIllaeTcs. B 3Tux ycnoBusx skcnepuMeHta koddgdumument AJ[D/O
[yTaMaroM  TOJHOCTBIO  HOPMAJIM3yeTCs,  CYKIMHaTOM  HE3HAUYUTEJIBHO
yMmeHbInaercs. lpu XpoHHMUECKOM 3MOIMOHAJIbHO-00JIEBOM CTpEcce HM3MEHEHHS,
KOTOpble HaOJIIONANMCh, B MUTOXOHAPUSX TOJIOBHOIO MO3ra HaOIIOAAOTCS U B
MUTOXOHJPUSX ITEYEHHU.

Pomenon yyscmseumenvuvie u neuyscmseumenvrvie HAJ[.H oxcudaswol
MUMOXOHOPULL NeYeHU.

UYepes 1 m 2 Henmenmsa crpecca, T.e. B CTaIWH TPEBOIM BHYTPEHHHUM ITyTh
okuciieanss HAJI.H no cpaBHEHHIO HOPMBI MOBBIIIAETCS COOTBETCTBEHHO Hal6,7u
33,2% ot ypoBHSI HOpMBbL. B TO e BpeMsi B IPUCYTCTBUM KaTalliHa U O€H30Hala
ckopocthb okucienuss HAJ[.H no BHyTpeHHEMY IyTH HE OTJINYAETCA OT HOPMBL. . B
TUX YCJIOBHUSX OSKCIEPUMEHTAa HE3aBUCUMO B MPUCYCTBUH WIH OTCYyTCTBUE
AHTUTUITIOKCAHTOB BHeIIHUM myTh okucineHuss HAJ[.H ne uzmensiercs. OgHako, B
KOHIIE CTaJuu TPEBOTH (Yepe3 3 Henensl crpecca) BHYTPEHHUN MyTh OKHCIICHUS
HAJI.H no cpaBHeHHIO 2 Hezels B HEKOTOPOM CTENEHUW YMEHBLIAETCS, BHEIIHHUMA



nyTth okucnenuss HAJI.H, nanportus, He3nauutensHo (Ha 7,8%) moBblmaeTcs. B
MIPUCYTCTBUM aHTUTUIIOKCAHTOB BHYTPEHHUI M BHEIIHUM NyTh okucienus HAJI.H
HEe wu3MeHsercs. TakuM 00pa3oM, 3TH JaHHBIE YKa3bIBAIOT, YTO CHI)KECHHE
JIbIXaTeIbHOW aKTUBHOCTH BHYTPEHHEW MEMOpaHbl U MOBBIIICHWE BHEIIHUN MYTh
OKHCJICHUSI MUTOXOHAPHUM B KOHEYHOM 3TaIlle TPEBOI'U SABIISICTCA OJHUM M3 CaMbIX
paHHUX  (YHKUHMOHAJBHBIX HApyUIEHUH MUTOXOHAPUA TIPU  XPOHUUYECKOM
IMOLIMOHAILHO-00/IEBOM  cTpecce. B cTaaum pe3UCTEeHTHOCTH CHU)XEHUU
BHyTpeHHUM nyTh okucieHnss HAJI.H v noBsleHue BHEIHUN Ty Th OKUCIIECHUS
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HA/I.H B HekoTOpOil cTeneHu yckopsieTcs. B mpuCyTCTBUM aHTUTMIIOKCAHTOB 00€
nyTe okucienns HAJ[.H He m3mensercsa. B cragum ucromenus, yepes 2 mecdana
BHyTpeHHUN nyTh Ookucienus HAJI.H ymenbmaercs Ha 11,4%, BHemHMI nyTh
okucnenuss HAJ[.H 3amerno mnossimaercs (Ha 25,7%). UYepes 3 wmecs
JKCIiepuMeHTa OTKJIOHeHue okuciaeHns HAJ[LH or ypoBHS HOpMBI 3aMETHO
yckopsieTcs: BHYTpeHHM myTh okucieHuss HAJI.H ymenbmaerca Ha 29,8%,
BHewHU myTh okucnenuss HAJI.H nossimaercs Ha 48,7%.

B npucyTcTBMM aHTUTMIIOKCAHTOB BHYTPEHHUN W BHELIHUWA MYTh OKUCJIECHUS
HAJI.H He usMmensiercsi. B craguu pe3MCTEHTHOCTH CHUXKEHUU BHYTPEHHUN MyTh
okucinenuss HAJ[H wu mnoBeimenune BHemHuW nyth okucienus HAJLH B
HEKOTOPOW CTENEHH YCKOpPSAETCS. YCIOBUSM aKTHBAllMM BHEIIHErO IyTH
okucnenuss HAJI.H u uHrnbupoBanus BHYTPEHHETO MYTH OKHUCICHUS CyOCTPaTOB
npu HaOyXaHMM SIBIII€TCS JecOpOLUs LUTOXpPOMa ¢ C BHYTPEHHEH MeMOpaHbI
MUTOXOHJPUH B  MeXMEeMOpaHHOE€ MPOCTPAHCTBO.  BbIcBOOOXKAarOIIMIACS
IUTOXPOM C SIBJISIETCSI «CMEPTHBIM IpuroBopom» kietku (Green, Reed, 1998).

B maroii maBe auccepranuu, o3aniaBieHHOW «Hapymenue o0OMeHa
JunuaoB M ¢GocoaunuaoB HEKOTOPbIX OPraHOB W MHUTOXOHAPHH KPbIC B
AUMHAMMKE PAa3BUTHS XPOHMYECKOI0 IMOLMOHAJIBLHO-00JIEBOI0 CTpecca U HX
KOPPEKUMH AHTUTMIIOKCAHAMMY» TPUBOAATCA  PE3yJbTaTbl  HCCIEAOBAHUS
HapylieHuss oOmMeHa JUNUAoB ©  GOCcOMUNUAOB HEKOTOPHIX OPTraHOB U
MHUTOXOHAPHUH KPBIC B JTUHAMUKE PA3BUTHS XPOHUYECKOTO SMOLUOHAIBHO
00JIEBOTO CTpecca U UX KOPPEKLUU aHTUTUIIOKCAaHAMM.

[Ipu pa3BuTuM cTpecca B TOJOBHOM MO3Ty, TII€YEHHU, THUMyca U
HAAMOYEYHUKOB HAOIIONAIuCh cleAyromue u3MeHeHus. HeszaBucumo ot craauu
cTpecca cofiepKaHHe XOJIEeCTepruHa, CBOOOIHBIC KUPHbIE KUCIOThI B TKAHU MO3ra,
TUMyCa, MEYEHW U HAANOYEUHUKOB MOBbIMIaeTcs, a Qgocdaruamnnnosuta (D)
yMeHbIaeTcsi. B To jke BpeMsi o M3MEHEHHUIO O0IUX JUIMUI0B U (HOCPOIUNHIO0B
IpU CTpEcce MOXKHO pa3leiuTh Ha TpH ¢ase: mepsas (asza - MOBBIIIAETCS; BTOPas
daza - npubIMKaETCA OKa3aTeIsIM HOPMBI, TPEThS (aza - 3aMETHO YMEHBIIIAETCS.
B npucyTCTBUM aHTUTMIIOKCAHTOB COJAEp>KaHHUE XOJIECTEpUHA U CBOOOJHBIC
KUPHBIE KHUCIIOThI MPUOIMKAETCS K MOKA3aTesIiM HOPMBbI, a COAEPKaHUSI JIUITH]IbI
U Gpochoaunuabl OYTH MOJTHOCTHI0 HOPMAJIN3YEeTCS.

B MUTOXOHApHSIX TOJOBHOTO MO3ra HE3aBUCHMO OT CpPOKOB cTpecca
conepxxanust nuzodpocharuaunxonuna (JIOX) u docharunnont xucnorsr (DPK)



yBennuuBaeTcs (puc.2). B 1 Henmenu crpecca B MUTOXOHAPHUSX TOJIOBHOTO MO3ra
comepkanne JIOX 3amerHo yBenuuuBaetcs, (ocharuamixonuH (OX) wu
kapauonunuH (KJI) nHesHaunTensHo moBbImaeTcs, hocharnaumdTanosamMun (D)
He3HaunbTelbHO, DU 3HaunTENBHO CHUXKaeTca. Ha 2 Heaenu cTpecca cojepkaHue
docharununcepun (OC) npubnmxaeTcss K mokazaresisiMm HOpMbI, yBennuenue OX
u ymenbieHne @U yckopsercs, Bmecre ¢ teM yBennueHnue KJI nponomkaerca. Ha
3 Henenu crpecca conepxkanue ®X u @C npubnuxaercs K Hopme, CHIkeHne O
u OU yckopsierca. Ha 1 mecsie crpecca coaepxkanne @X u KJI ymenbinaercs,
conepxkanre PC MOYTH MONBHOCTHI0 HOPMAJIM3YETCSl, YMEHBIIEHUE COACPKAHUE
O3 u ®U yckopsiercsa. Ha 2 mecsn ctpecca Bblle IepeyrciaeHHble Ppakiuu
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bochomunuaoB ocodeHHno coaepxkanue OU, ®X u O3 ymensmaercsa. B xonie
CTaIMM UCTOLICHMS, T.€. B 3 MECAILE CTpeCcCa B MUTOXOHAPHUSAX TOJIOBHOTO MO3ra
conepxanue JIOX ypennunBaercs Ha 72,9%, conepxkanne ®X, O3, ®C, DU, CM
n KJI camxkaerca Ha 28,2; 26,9; 23,3; 48,6; 9,3u 23,8%. Kak moka3pIBaroT
pe3ynbTarThl HAIIMX WCCIIEOBAaHUM Ha | Hemenu cTpecca B TPEBOTH B MIPUCYTCTBUHU
AHTUTUIIOKCAHTOB conepxkanue DO, OC, ®U, CM, KJI ypaBHuBaercs c
nokazarensiMu HOpMbl, a DX, JIOX npubnumxkaeTcs K mokazarensiM HOpMbL. B
CTaJIuM UCTOIIECHUSI B IPUCYTCTBUE aHTUTUIIOKCAHTOB conepxkanne @D, OC, OU,
CM, KJI ®X u JI®OX npubimkaeTcs K MoKa3aTeIsiM HOPMBI.

A A A



A

PucyHnok 2. Biausinue
AHTUTUIIOKCAHTOB HA COAEpP:KaHHNe
JIMNMHUA0B FOJIOBHOI'0 MO3Ia KPbIC B JUHAMMKE PAa3BUTHS
crpecca (M £ m; n =8 —10).
a - HOpMa, b - KOHTPOJIb, C - KaTalMH, d - OeH30HAJ.
A-®X; B-JI®X; C-DPI; D-KI; E-DC; J - DU;
I - ®K. I1o ocu opauHaTthi: GocdaTuabl OTHOCUTEIHHO
o0mum Pochonunugam B %. Ilo ocu abecuuccsl — Cpok
nposeaeHus 3xcnepumenta: I — 1 negens, II — 2 Henens,
IIT — 3 -Henenst, IV — 1 - mecsin, V — 2 - mecsin, VI - 3 - mecs.

B mecroit mmaBe amccepranuu, o3ariaBieHHONH «3MeHeHHe AKTHBHOCTH
¢ocdonnnazbl MUTOXOHAPHH TOJOBHOTO MO3ra M NMEYEeHH KPbIC B JMHAMHUKE
Pa3BUTHH CTpecca W MX KOPPEKIUH AHTUTHNOKCAHTAMHW» TPUBEICHBEI
pe3ynbTaThl  WCCIEAOBAaHMM MO  W3MEHEHHWIO  aKTUBHOCTH  (ocdomumas
MUTOXOHIPUN TOJIOBHOTO MO3ra ¥ II€YCHU KPBIC B JIMHAMHKE Pa3BUTHS
XPOHHYECKOTO  AMOIMOHAIBHO-00JEBOTO  CTpecca M HMX  KOPPEKIHHU
AHTUTIOKCAHTAMHU.
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Mumoxonopuu 201061020 Mo32a.

B craguu TpeBoru eciiv B OTCYTCTBUE IIPENapaToB akTUBHOCTh PochoInas3pl
A, B MUTOXOHJIpUAX MO3ra MO THAPOIU3Y 00mMX (Goc(OoIMIUA0B MOBBIIIAETCS HA
144,4 % oT ypOBHSI HOPMBI, TO B IIPUCYTCTBUM KaTallMHA MTOBBIIIAETCS BCETO JIMILIb
— Ha 29,8 %, 6enzonana — 32,5 %. Ilpu cTpecce, ecam akTUBHOCTH (hepMEHTA TI0
00pa3oBaHMUI0 CBOOOJHBIX JKUPHBIX KUCIOT moBbimaerca Ha 116,0 % oT ypoBHs
HOPMBI, B MPHUCYTCTBUU KaTanuHa U OeH3oHana — Ha 25,7 u 22,0%. Tak, eciau



aKTUBHOCTh  ¢depMeHTa B  OTCYTCTBHE  TIpEmapaTtoB 1O  THAPOJIU3Y
dbocharnaunxonun udocdaruauidTaHodamMul nosbimaercs Ha 120,5 u 154,3 %
COOTBETCTBEHHO OT YPOBHS KOHTPOJIS, TO B MPHUCYTCTBUM KaTalldiHA IMTOBHIIIACTCS
Ha 28,0 u 25,9 %, Oensonamom — 31,8 u 36,7 %. B cramum uCTOIIEHUS
UCCJIeIOBaHUE JICVCTBUE KaTallMHa U OEH30HaIa Ha aKTUBHOCTh (hocdomnumnassl A, B
MUTOXOHJIPUSIX MO3ra Y OIBITHBIX KPBIC TMOKAa3aJio, YTO JIUTEIHLHOE BBEJICHUE
IpernapaToB MOYTH MOJTHOCThIO HOPMAaJU3yeT aKTUBHOCTH epMeHTa. Tak, ecinu B
OTCYTCTBHE TIpENaparoB aKTUBHOCTh (EpPMEHTa TIO0 THUIAPOIU3Y  OOIUX
dbochomunuao, dhochaTuanIxoanH, GochaTuaMIITAHOIAMUH U TI0 00pa30BaHUIO
CBOOOJIHBIX JKUPHBIX KHCIOT ToOBbImaeTcas Ha 57,6; 554; 43,8 u 68,7 %
COOTBETCTBEHHO OT YPOBHSI HOPMBI, TO C KaTallMHOM Bcero Jimib Ha 9,8; 10,5; 6,0
u 11,2 %, 6enzonanom — 6,9; 9,7; 7,4 u 13,5 %.

B 1 menmenu ctpecca akTUBHOCTH 30 0Cc(OoIrna3blA; MUTOXOHIPHH MO3Ta
no 00pa3oBaHUIO CBOOOAHBIX >KHPHBIX KHUCIOT moBbimaercs B 1,35 paza. C
YBEJIMYCHUEM JIMTEIBHOCTH JKCIEpUMeEHTa (uepe3 2 u 3 Helelin) aKTUBHOCTD
dbepmenta pe3ko BospactaeT (B 1,84 m 1,78 pasza). Hauumnas 1 mec crtpecca
aKTUBHOCTh (PEpMEHTA MO CPAaBHEHHUIO 3 HEAEIBHOIO cTpecca B HEKOTOPOM
crerieH ymeHblnaercs. Yepes 1, 2 m 3 Mec 3KCHEpUMEHTa AaKTUBHOCTh
mu3odocdonaunasspl A; MUTOXOHIPUU MO3Ta TOBBIIIAETCS COOTBETCTBEHHO B 1,69;
1,60 u 1,55 pa3a B OTHONIEHMHM HOPMBI. AKTUBHOCTH Jn3odochonumazel A,
MeMOpaH MHUTOXOHAPUN MO3ra KpbiC B HOpME HambojIee aKTUBHO B OTHOIICHHUH
muzodocharuaumdtanonamMmud (JIOD), yem JIOX. Tlpu crpecce cyOcrparHas
cnenuduaHoCcTh MM30hochomumnazsl A; MUTOXOHJIPUH MO3Ta KPBIC COXPAHSIETCS.
Yepes 1, 2 m 3 Hegenu, cTpecca akTUBHOCTh (epMeHTa Mo  00pa3oBaHHUS
rutiepodocdoxonuna moseimaercs B 1,26; 1,81 u 1,56 paza coOOTBETCTBEHHO OT
YPOBHSI KOHTPOJISI, TO TI0 00pazoBaHuio muiepodocdorTanonamuua — B 1,58; 2,13
u 2,18 paza. D10 o3Ha4aeT, uyTo npu crpecce Jau30hocdonnnazblA; MUTOXOHAPUU
Mo3ra Oosiee BBICOKOM CKOPOCTBIO THAPONHM3YeT Ju30(hocdaruanadTaHOIAMUH,
yeM Jn30dochaTu-auixonuH. AHAJIOTHYHBIA XapakTep U3MEHEHHs HaOItoaeTcs
yepe3 1, 2 u 3 mecsma (mo o6pazoBanuio THIEPOdOoCcHOXoTHA COOTBETCTBEHHO B
1,56; 1,47 u 1,40 pa3za, mo o6Opa3oBanuto rimnepodocdorranonamura — B 1,93;
1,82 u 1,80 paza).

UYepes 1 Hepenu crpecca akTUBHOCTH ocdonumnaszsl J| MUTOXOHAPUU MO3Tra
noBeimaercs B 1,45 paza. C yBenuueHueM JJIMTENBHOCTH cTpecca (depe3 2 u 3
HEJICJIN) TIOBBIIICHUE AaKTUBHOCTH (PEpPMEHTA 3aMETHO yCHJIMBACTCS (TIOBBIMIACTCS
cootrBeTcTBeHHO B 1,82 u 1,79 pa3za or HOpmbI). Bonee mo3aHUX cpokax cTpecca
(uepe3 1, 2 u 3 Mec.) akTUBHOCTh (DEpMEHTa OCTAETCSl MOBBIIIEHHBIMU, OJTHAKO T10
CpaBHEHUIO 2 U 3 HEJEIHHOTO SKCIICPUMEHTA HE3HAYUTEIIEHO YMECHBIIIACTCS.
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3HAUUT NMPU TPEBOTe KaTallMH U OEH30HAJ B MUTOXOHJIPUSAX TOJIOBHOTO MO3Ta
MIOYTH HE U3MCHSIIOT THIPOJIUTHICCKYIO aKTUBHOCTH (hocdomurasz, B
PE3UCTEHTHOCTH — OCTAETCA B HOPME, B UCTOLIEHUU JOBOAUT A0 YPOBHS HOPMBL.
Mumoxonopuu neuenu.



B cramuu TpeBoru (uepe3 2 Hepenu cTpecca) akTUBHOCTh ocdonumassl A,
MUTOXOHJpUI meyeHn B oTHomeHuu DX u PO UHruOMpyroTcs OIMHAKOBO.
Hanpumep, B OTCyTCTBHME aHTUTHMIIOKCAHTOB aKTUBHOCTH (hepmeHTa 1o X u ®
yBennmuuBaetcs Ha 1,80 u 2,31, B npucyrcTBuM KarauuHa Ha 1,17 u ,24; 6enzonana
Ha 1,10 u 1,21.

Ecnim na 2 Hemenu »sKcnepuMeHTa aKTHUBHOCTh (epMeHTa Mo3ra IIo
00pa30BaHUI0 CBOOOJHBIC >KUPHBIC KUCIOTHI U MO Tuapoiuszy JIOX u JIOD B
KOHTpoJsie moBbimaerca B 1,84; 1,81 m 2,12 pa3a COOTBETCTBEHHO OT YpPOBHS
HOPMBI, TO B mpucyTcTBum KararuHa — 1,20; 1,22 u 1,30 paza, 6enzonana — 1,23;
1,21 u 1,32 paza. [lpumepHO aHAIOTHYHBIN XapakTep HU3MEHEHUs HaOItomgaeTcs
yepe3 2 MecsleB crpecca. Tak, eciau B OTCYTCTBHE IpenaparoB MO 00pa30BaHUIO
CBOOOJHBIE JKUPHBIE KHUCIOTHI W MO THAPOIU3Y JM30(POChHaTUAMIXONUH U
mu3odocharuaundTaHOIaMUH B KOHTposie moBbimaercs B 1,40; 1,37 u 1,42 pasa
COOTBETCTBEHHO OT YPOBHSI HOPMBI, TO B MPUCYTCTBUM KatauuHa — 1,15; 1,12 u
1,17 paza, 6enzonana — 1,15; 1,11 u 1,19 paza. Uepes 1, 2 u 3 Henenu, cTpecca
aKTUBHOCTh (epMeHTa Mo oOpa3oBaHud NIULEPOPOChHOXOIMHA TOBBIIIAECTCS B
1,31; 1,62 u 1,52 pa3a COOTBETCTBEHHO OT yPOBHSI KOHTPOJISI, TO TI0 0Opa30BaHHIO
rurepodocdorranonamuna — B 1,48; 1,90 u 1,94 pa3za. AHamornuHbIil Xapakrep
U3MeHeHus HaOmonaercs yepes 1, 2 u 3 mecsna.

Karanun n 6eH30HaAN 3aMETHO HOPMAJIM30BAIM AKTUBHOCTH (hocdomunasbi/]
MeMOpaH MUTOXOHJPHUHM MoO3ra KpbIc npu crpecce. Tak, ecnu uepe3 2 HeAeIbHOro
cTpecca akTUBHOCTH (ocdonumnazpl J| MUTOXOHAPUH MO3Ta IO THAPOIU3Y
dbochonunuaos noseimaercs B 1,82 paza OT HOpMBI, B MPUCYTCTBUU KaTallMHA U
Oenzonana coorBercTBeHHO B 1,24 u 1,20 paza. Ilpu crpecce, B cTaguu TpeBOru
aKTUBHOCTH (ocdonunaszsl J[ Mosra mo ruaponusy QocPaTuguiIXoduH U
dbochaTuauIITAaHOIAMUH TIOBBIIIACTCS COOTBETCTBeHHO B 2,22 u 1,89 pasa
COOTBETCTBEHHO OT YPOBHSI HOpPMBI, TO IOCJ€ BBeIeHHs KatauuHa — B 1,30 u 1,25
paza, 6en3onana — B 1,31 u 1,26 paza.

B cragum wuctomieHuss akTUBHOCTH (ocdonunassl J[ MUTOXOHIPUM MO3ra
MOBBIMIACTCS MO oOpa3zoBaHuio (pocdaruaHol KUCIOTH B 1,69 paza oT HOpMBI, B
NPUCYTCTBUM KaTalluHa W OeH30Hama coorBerctBeHHO B 1,16 m 1,12 paza.
AHAaJIOTUYHBIN XapakTep M3MEHEHUs aKTUBHOCTH (ocdonunazbl [| MUTOXOHIpUU
Mo3ra HaOnronaercs B OTHOIIEHUH (PochaTUAMIXOINH U (pochaTuANIITAHOIAMUH.
Tak, ecnu B OTCYTCTBHE IMpemapaToB aKTUBHOCTh (PEPMEHTA MOBBIMIACTCS IO
00pa30BaHUIO XOJMHA W 3TaHOJIAMHHA TIOBBIIIACTCS COOTBETCTBEHHO B 1,98 u 1,75
pas3a OT HOPMBI, TO B MPHUCYTCTBUU KaTallMHA MOBBIIIAETCA BCEro JIMIb B 1,18 u
1,17 paza, 6enzonana — B 1,21 u 1,15 paza. Uepes 1, 2 u 3 HenenbHOro cTpecca
akTUBHOCTHh (ochonumnasel [ mo oOpa3oBaHUIO XOJIWHA yBeIWMUHMBaeTcs Ha 1,62;
2,09 u 2,15 pa3a u aHaJOrMYHBIM XapakTep coxpaHseTcia Ha 1, 2 u 3 Mec
AKCIIEpUMEHTA. 3HAYUT, BBEJICHUE KaTallMHa U OEH30HaIa B OPraHU3M KUBOTHBIX
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CO CTPECCOM IMOJHOCTBIO HOPMAJIM3YCT THAPOJIUTHUICCKYHO AKTHBHOCTD
JIUITIOJIMTHYCCKHUX OH3MMOB B M€M6paHaX MHTOXOHﬂpHﬁ.



B ceapMoii 1naBe guccepranuu, o3amabieHHoOW «Hapymenme I1OJI
HEKOTOPbIX OPraHOB U MHUTOXOHJPUM KPbIC B INHAMHKE Pa3BUTHSA cTpecca U
UX KOPpPEeKIUN AHTHUTMIIOKCAHAMM) HAIpaBieHa HA UCCIEIOBAHUSI HAPYIICHUS
[IOJI HeKOTOphIX OpPraHOB W MUTOXOHJIPUU KpPBIC B JIMHAMHUKE Pa3BUTHUS
XPOHHUYECKOTO  AMOIIMOHAIHO-00JIEBOTO  CcTpecca W MX  KOPPEKIHMH
aHTUTUIIOKCAHAMU.

B 1 nemenu crpecca mpoueccel [IOJI B MUTOXOHApPHSX MO3ra W IEYEHU
NOBBIIIAETCS] cOOTBETCTBEHHO Ha 65,0 u 40,3% oT ypoBHS moka3aresneil HOpMbl, Ha
2 "epenu ctpecca nosbimieHre mnporecchl [1OJI ycunnBaeTcst (MOBBIIAETCS HA
102,2 u 84,4%). Opgnako pnanbHEWIIee YBEIMYCHHUE CTPECCOBBIX BO3JICHCTBUIA
npoueccel [IOJI mo cpaBHEHMIO 2 HENEJIBHOTO JIKCIEPUMEHTA HE3HAYUTEIIBHO
3aMeJISIETCSA, OJHAKO, M0 CPABHEHHUIO HOPMBI, OCTAETCS €lle BEICOKUM. Yepes 1, 2
u 3 wMecauHoro oskcnepuMenta nponeccsl [IOJI B MHUTOXOHIpuUsSX Mo3ra
OTHOCHUTEIBLHO KOHTpOJIs moBbimaercs Ha 65,0; 102,2 u 88,1 %, a B MUTOXOHAPUAX
neuenu — Ha 40,3, 84,3 u 76,0%.

BrimeynomsinyThie U3MEHEHWS HaOMIONAI0TCs U B HAAMOYEUYHUKAX U TUMYCE,
TOJIOBHOM MO3TY U Ne4eHU. beH30Hal 1 KaTaluH OIlyTUMO CHIKAIOT MPOIECCHI
[T1OJI. Ananu3upys NOIyYEHHbIE PE3YJIBTATHI MOKHO 3aKJIFOUUTh, YTO KOMIIOHEHTHI
munonutuyeckoit cuctemsl U [1OJI k1eTKH 1 MUTOXOHIPHUI B3aMMOCBSI3aHbI JPYT C
JPYrOM, OHH OCYIIECTBISIOT (DepMEHTAaTUBHbIE IpeBpallieHust PochOoNUnuIoB,
KOTOPBIC TIPUBOIUT K U3MEHEHUIO CTPYKTYPHBIX U (DYHKIIMOHAILHBIX TAPaMETPOB
MeMOpaHbl: COOTHOIIECHUSI OUCIOWHBIX M HEOUCTOMHBIX y4acTKOB B MeMOpaHe,
JIOKaJNbHBIX 3apsI0B HA MEMOpaHe, MPOHUIIAEMOCTH JJI Pa3IUYHbIX HOHOB,
BBIOBIBAHUE IIUTOXPOMA ¢ U3 BHYTPEHHEW MeMOpaHbl, CTENIEHU CONPSKEHHOCTH
okucauTenbHOTO (pochopunupoBanusi. C Apyroi CTOPOHBI, AKTUBHOCTH CaMUX
docdonunas, a TakKe TUI KaTaTU3UPYEMON PEaKIIMH, TUAPOIIH3,
TpaHcauuaupoBanue, TpancankuinpoBanue) u [10J1 onpenensitores B
3HAYUTENIbHOU CTENIEHU CTPYKTYPHBIM COCTOSTHUEM MeMOpaHbl. Takum 00pa3om,
KJIETOYHBIE U 0COOEHHO MUTOXOHApUanbHbIe pochonumassl u I[1OJI sBusroTcst
SHIOTEHHBIMU PETYJISATOPAMHU, KOTOPBIE MOAJIEPKUBAIOT TOMEOCTA3 B KJIETOUYHBIX U
MUTOXOHJIpHAIBHBIX MEMOpaHax, peryiupyer ux GyHKIMOHAIbHYIO aKTUBHOCTD B
U3MEHSIONIUXCS (PU3UOJIOTHYECKUX YCIOBUSX, a TAK)KE UMEIOT OOJIbIIIOE 3HAUCHUE
B IIpoleccax aJanTalyu K CTPECCOPHBIM BO3/ICUCTBUSIM.

B kieTke 1 MUTOXOHJIpUSAX KaTallMH U OCH30HAJ NPUOIUKAIOT COACPKAHUE U
COOTHOIIICHHE JUNUAOB U (ochomunuaoB MeMOpaH K IOKa3aTesisiM HOPMBI,
HapyIlIeHHbIE B  pe3yJbTare CTPECCOBOTO  BO3JEHUCTBUS, YBEIWYHMBAIOTCS
«OuciolHbIe» 00MacTM. OTH U3MEHEHUsS] TMPUBOJAAT K BOCCTAHOBIICHUIO
MUTOXOHAPHUATBHOTO AbIXaHUs U cuTe3a AT®D, CHUKEHUIO HAPYIICHUS! KIETOYHOIO
sJipa 3a CUeT PEe3KOr0 CHUKEHUS BBIXOJA IIUTOXPOMA ¢ U3 BHYTPEHHEH MeMOpaHbI
MUTOXOHJpHUI. [lo3TOMYy MOXHO MPUNTH K BBIBOAY, YTO KaTaluH U OEH30HaI
MOTYT OBITh HUCIOJB30BaHbl KaK JEKAPCTBEHHOE CPEJCTBO, CHIIKAIOUIEE BIIMSHUE
cTpecca Ha OpraHu3M.
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3AK/IIOYEHUE

1. IIpu XpOoHHYECKOM 3MOIIMOHAIILHO-00JIEBOM CTPECCE, B CTAIUU TPEBOTU Y KPBIC
MOBBIIIAETCS Ta30KUCIOPOAHBIA OOMEH, Macca TUMyca M HaJlO4YeYHUKOB. B
CTaA PE3UCTEHTHOCTH IOCTENEHHO BO3BPAILAECTCA K MCXOJHOMY YPOBHIO, 4 B
CTaJIuH UCTOLIECHHS 3aMETHO YMEHBIIAETCS.

2. a) B craguum TpeBorm B TKaHU TOJOBHOIO MO3ra COJEp)KaHuE aJpeHaTMHa
MoBbIIAETCS. B panHel cTaguu TPEBOTM COACPkKAHME HOpaApEHAIMHA
MOBBIIIAETCS, @ B KOHLE YMEHbIIAETCS. B cTagnM pe3nCTEHTHOCTH COAEPKAHUE
KaTeXOJaMHHOB YMEHbBIIAETCA, B CTaJUM HUCTOUICHHS BHOBb Bo3pacraer; 0) B
CTaIuu TPEBOTM, B HAJMOYCYHUKAX COACpP)KAHHUE KATEXOJAaMHUHOB, OCOOEHHO
aJipeHallMHa TIOBBIIAETCS, B CTaAUM PE3UCTEHTHOCTH MNPUOIMKAETCA K
IIOKA3aTENSIM HOPMBI, a B CTAJUU UCTOLICHUS YMEHBIIIACTCS.

3. B cragun tpeBoru coxepxkanne AT® u cyMMBbI aJJEHUHOBBIX HYKJICOTHIOB B
TKaHU TOJIOBHOTO MO3ra, THUMycCa, HAANOYEYHUKOB W TEUECHH MOBBIIIACTCSA, B
CTaJUU PE3UCTEHTHOCTU MOCTENEHHO MPUOMMKAETCA K IMOKa3aTelsiM HOPMBI, a B
CTaJIMH HUCTOLIECHUSI YMEHBIIAETCA. DTO O3HAYAET, YTO BHYTPUMHUTOXOHIPHUAIBHOE
cogepxkanne AT® sBusercs peryisaTropoM, U OHO KOHTPOJMPYET AKTUBHOCTH
Tpancnokassl U H'- AT®-cHHTAa3bL.

4. B craguu TpeBOTM JABIXaTEIbHOW U OKUCIHUTEIbHO-(ochopuiupyromei
(GYHKIIMM MHUTOXOHJPUU TOJOBHOTO MO3Ta M TEYEHU IMOoBbIIIaeTcs. B cragum
PE3UCTEHTHOCTH  HAOJIOAAETCsl  «MSATKOE»  pa3o0UIeHUE  OKHMCIUTEIbHOE
dochopunpoBanue, a B CTAAUH HCTOIICHUS YMEHBIIACTCS JbIXaHHE M CHUHTE3
ATO.

5. B nauane tpeBoru okucieHus HAJ[.H nmo BHyTpeHHEMy IMyTH MHOBBIIIAETCS,
3aT€EM HEMHOTO CHM)XKAETCA, B PE3UCTEHTHOCTH CHI)KEHHE YCKOpPSETCA, B
VCTOIICHUN 3aMETHO CHWKAETCS; OKHMCIICHHME BO BHEIIHEM ITyTH B TPEBOTH HE
U3MEHSETCS, B PE3UCTEHTHOCTH YCKOPSAETCS, B HCTOLIEHUHM YCKOPEHHE 3aMETHO
YBEIIMYMBAECTCA. DTO O3HAYAET, YTO ILUTOXPOMC B CTAUH TPEBOTH IMOCTEIIEHHO
BBIXOJIUT M3 BHYTPEHHEH MeMOpaHbl MUTOXOHAPUA B MEKMEMOPAHHOM
IPOCTPAHCTBE, a B CTAAUH PE3UCTHOHTHOCTH BBIXOZ ITUTOXpOMAC M3 MeMOpaHbI
YCKOPSIETCH.

6. HeszaBucumo OT craguum cTpecca CoOAEp>KaHUE XOJECTEpHUHA, CBOOOTHBIC
JKUpHbIe KUCIOThl U JIOX B TKaHM pa3HbIX OpraHoB mnosbimaerca, a OU
yMeHbIIaeTcsA; Jpyrue (Qpakuuu (ocPoaunuaoB B CTaauUd TPEBOTU JIHOO
MOBBIIIACTCS, TUOO HEM3MEHSETCS, a B CTaIUU PE3UCTEHTHOCTH YMEHBIIAEeTCS.

7. He 3aBucuMo ot craauu crpecca npoiecchl [TOJI B TkaHM 1 MUTOXOHIPUU
pPa3HBIX OPTaHOB, M AKTUBHOCTH ocdomunasel A,, muzodocdonumnaszel A, u
dbocdonunazer J[ MUTOXOHIPUHU TOJIOBHOTO MO3Ta U TMIEUeHH MoBbIIaercs. 8. He
3aBUCHUMO OT cTaanu crpecca npoueccsl [IOJI B TkaHAX pa3IMYHBIX OPraHOB U
MHUTOXOHAPHAX YBEIUUUBACTCS.

9. BBexenue karanmuHa M OCH30HAla B OPraHM3M JKUBOTHBIX M IOCIEIYIOIIEE
CTPECCOBOE BO3JCHCTBUE CHWKACT OTKIOHEHHE OT HOPMBI BBILICYIIOMSHYTBIE
MOKa3aTeIu U NpUOIKAET K MOKa3aTeNsIM 3[0POBBIX dKUBOTHBIX.
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INTRODUCTION (annotation of the doctoral dissertation)

Topicality and relevance of the theme of the dissertation. At present,
identification of mechanisms of chronic emotional stress effect on physiological
and biochemical processes in organism at cellular membrane and molecular levels
and preventing stress is one of the most actual problems, pending before scientists
of the world. According to WHO, 80% of the world population is exposed under
influence of chronic fatigue syndrome disease. In EU countries 40 million out of a
147 million workers suffer from stress and it brings damage to society of $ 19
billion®.

In the years of independence in the area of further enhance the level of life of
our people it is paid special attention to the fundamental reform of the health
system and the formation of a healthy lifestyle. Program activities, carried out in
this direction, gives their results in education of the younger generation and further
improve of people's health.

Today, all over the world, identification of mechanism of influence of
different origin’s stress on organs and tissues in «in vitro» and «in vivo» conditions
on physiological, biophysical, membrane and molecular levels, as well as variety
of biological substances and drugs is one of the most urgent problems. To
distinguish from each other changes that occur in cells, organelles and membranes



of organs and tissues of organism at conducting of research for the correction of
negative influence of stress on organism; to show similarity or difference between
the effect of acute and chronic stress; to reveal influence of substances having
antihypoxic and antioxidant properties; to prove mechanism of negative effect of
drugs used in the treatment of stress on organism, together with a positive effect.

Given dissertation research to a certain extent serves for the fulfillment of
tasks, stipulated by Presidential Decree Ne 1652 —On measures to further deepen
the health system reforml from 28 November 2011, and Ne2221 —On State
program to further strengthen of reproductive health, maternal health, children and
teenagers in Uzbekistan for the period of 2014 - 2018 yearsl from 1 August 2014,
Resolution of the Cabinet of Ministers No416 —On measures to support domestic
producers of medicines and medical productsl, dated 14 July 2006, as well as other
legal instruments adopted in this area.

Relevance of the research to the priority areas of science and technology
development of the republic. This study was performed in accordance with the
priority areas of science and technology of the Republic - VI. —Medicine and
Pharmacologyl; V. «Agriculture, biotechnology, ecology and environmental
protectionl.

Review of international scientific researches on the topic of the
dissertation. Scientific research directed at studying of the mechanisms of
emotional stress and improve the organism's physiological endurance in its

Social Stress Clinic; www.infoecology.ru
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damaging influence are conducted at leading research centers and higher
educational institutions of the world, including in the Department of Preventive
Medicine (USA), American National Health Institute (USA), University of Lisbon
(Portugal), Aristotle University of Thessaloniki (Greece), American Institute of
Stress (USA), Berlin Institute of Stress (Germany), Stress Institute in Paris
(France), Energy Metabolism Disorders and Therapies, Centro Nacional de
Investigaciones Cardiovasculares Carlos III (Madrid, Spain), Erasmus University
Medical Center (Rotterdam, Netherlands), Kafedra Biofizyki Srodowska,
Uniwersytet Lodzki (Poland), Medical University of Graz (Graz, Austria), Warsaw
University of Life Sciences (Warsaw, Poland), Institute of Psychological Stress
Study (Haifa, Israel), Kharkov medical University (Ukraine), Volgograd scientific
Centre (Russia), Tbilisi state University (Georgia) , National University of
Uzbekistan and Institute of Bioorganic chemistry (Uzbekistan).

As a result of the researches carried out in the world on disrupt of normal
physiological processes of the organism by stress, a number of research results
were obtained, including: revealed pathological changes in the membranes of
mitochondria under stress (Department of Preventive Medicine, New York, United
States of America); studied biochemistry and pathophysiology of mitochondrial
phospholipids (University of Lisbon, Portugal); shows the state of mitochondrial



dysfunction in the pathogenesis and stress (Aristotle University of Thessaloniki,
Greece); systematized data on the tissue specificity of the LPO under emotional
stress in rats (Tbilisi State University, Georgia); proven data on antihypoxants,
damage cells and mitochondria under stress, the processes of hypoxia, the effect of
poisons and toxins in the oxidative stress (Kangwon National University (South
Korea), Ti Yu Chang Road, Hangzhou (China), Mumbai University (India),
revealed the LPO and gaseous oxygen metabolism in cells and mitochondria, the
processes of oxidative phosphorylation, violation of the structure and function of
mitochondria in various pathological conditions (National University of
Uzbekistan, Institute of Bioorganic chemistry and Tashkent state medical
Academy, Uzbekistan).

In the world on study influence of stress on organs and tissues of organism for
a number of priority areas of research are carried out, including: confirmation of
stress factors’ kinds and their mechanism of molecular and physiological effects on
organism; study of cellular and tissue alterations in various stages of stress;
definition of mechanisms of stress’ influence on different age periods of organism;
study of changes in the humoral regulation and autonomic nervous system in
various stages of stress; creation of drugs, having antihypoxic and antioxidant
properties that enhance an individual endurance of organism to stress.

The degree of study of the problem. It was found mechanisms of emotional
stress and their role in mitochondrial pathology (Ressler et al, 2016;.Lambertini et
al, 2015;. Morava et al, 2013.), and ways of improvement of the individual
endurance of physiological functions to its violate influence (McEwen et al, 2015;
Morena et al, 2015; Warren et al, 2013). Obtained multiple experimental data
indicate, that all the phenomena associated with emotions are the result of the
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activity of certain brain regions (Szabo, Billett, Turner, 2001;.Borovsky, Adham et
all, 2001) and that mitochondria are the primary targets of various pathological
effects (Di, Canton et all, 2007;.Szeto, 2008; Huttemann et all, 2008;. Wallace,
Fan, Procaccio, 2010). It was proved treatment of disorders arising later stress in
the respiratory chain of mitochondria of rat brain (Aboul-Fotouh, 2013);
mechanisms of emotional stress development in the pathogenesis of
neurodegenerative diseases (Vasenina et al, 2013.); possibility, that stress may be a
factor, have a damaging effect on organs and systems, leading to development of
stress disorders (Sudakov, 1995; Tyopliy, 2008).

In the above mentioned scientific research it has been thoroughly investigated
influence of chronic stress on stability of physiological systems at molecular level,
cellular and humoral violation of the general regulation of immune system and
other pathological processes. As well, it has been shown mechanisms of influence
of some antihypoxants in various physiological and pathological conditions.
Including benzonal and catacine synchronously change oxygen consumption in
organism (AllamuratovSh.l., 1999; Asanov K.A., 2002) respiratory function of
mitochondria (Kurmuk A.G., Nazrullaev A. Ahmerov R.N, 1990; Nazrullaev S.S.



1994; Asanov K.A., Nurdinov Sh.Sh., 2002; Asanov KA, 2002; Qulmamatova L.E.,
Shirinova.A. et al., 2002), the processes of formation and use of adenine
nucleotides in cell, i.e. translate into economy mode of oxygen expenditure in
tissues and substrates (Almatov K.T., Shirinov 1.A. et al., 2000; Shirinova [.A.,
2005).

In the literatures there are no data on violations of the energy and lipid
metabolism in brain, thymus, adrenal glands and liver of rats in different stages
(anxiety, resistance and exhaustion) emotionally pain stress, changes in the activity
of lipid peroxidation and phospholipase on cellular, membrane and molecular
levels, as well as impact of antihypoxants — catacine and benzonal on stress. Data,
obtained on influence of catacine and benzonal in all stages of emotional-pain
stress on changes in various organs of human and animals tissues could create the
possibility of a deeper study of the structural and functional disturbance
mechanisms in cell, and in particular mitochondria, the discovery of new
promising areas of their correction, accurate diagnosis of patients and their
effective treatment.

Connection of the theme of dissertation with the scientific-research works
of the higher educational institution, where the dissertation is conducted. The
dissertation has been carried out on the basis of fundamental research program
«Investigation of the mechanism of the effect of various bioactive substances and
flavonoids on metabolism and energy in organismy, approved by Decree Nel from
January 10, 2013 of Scientific and Technical Council of the Namangan State
University.

The aim of the research. The aim of this work was to study the changes in
gaseous oxygen metabolism of organism, some physiological readings of energy
and lipid metabolism, processes of lipid peroxidation and activity of lipolytic
enzymes of rats’ organs in the dynamics of the development of chronic emotional
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pain stress and possibilities of correction of these changes with the introduction
catacine and benzonal in their organism.

The tasks of the research are:

studying of gaseous oxygen metabolism in rats; determining changes in
thymus and adrenal glands mass, as well as of brain catecholamines and adrenal
glands content;

determining the content of adenine nucleotides in brain, adrenal, thymus and
liver tissues;

studying of respiration and oxidative phosphorylation of mitochondria of the
brain and liver, changes in the activity of rotenone - sensitive and rotenone
insensitive NAD.H oxidases;

determination of phospholipids and lipid metabolism in brain, the adrenals,
thymus and liver;

determining of phospholipids and lipid metabolism in mitochondria of brain,
liver, adrenal glands and thymus, and phospholipase activity;



determining of activity of phospholipase A,, lysophospholipase A, and
phospholipase D in brain and liver mitochondria;

definition of LPO in brain tissue, adrenal, thymus, brain and liver
mitochondria.

The object of the research are white laboratory rat, isolated from them brain,
thymus, adrenal glands tissues, liver, catecholamines, adenine nucleotides,
mitochondria, lipids, phospholipids, lipolytic enzymes and lipid peroxidation as
well as antihypoxants - catacine and benzonal.

The subject of the research - physiological and biochemical readings, used
for assessment of the appropriateness of catacine and benzonal in stress conditions.
The methods of research. Physiological, biophysical and molecular biological
methods (differential centrifuges, polarography, thin layer chromatography,
spectrophotometry, photocalorimetry) were used in the experiments.

Scientific novelty of the research is as follows:

it was revealed molecular mechanisms of differences structural and functional
disorders from each other of cellular and mitochondrial membranes of various
organs under the influence of chronic emotional pain stress in the anxiety,
resistance and exhaustion stages;

it was proved that increase of transferase activity compared with
phospholipase hydrolytic activity increases the content of lipids and phospholipids,
«ionic layer» membrane and increase of metabolism within cell;

it was revealed dependence of the enhancement of catecholamines and
adenine nucleotides (AN) synthesis in cell in anxiety stage of stress by increasing
respiration and oxidative phosphorylation, as well as gaseous oxygen exchange;

it was proved that the increase of transferase activity of phospholipases results
in the approximation of cell structure and function, ATP synthesis in mitochondria,
gaseous oxygen exchange in organism to that of healthy animals in the resistance
stage;
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it was revealed increase of —monolayerl formation in a membrane, output of
cytochrome ¢ from inner mitochondrial membrane as a result of hydrolytic activity
elevation, phospholipase synthesis delay in cells under exhaustion stage of stress;

it was proved approach to norm or equation of energy and lipid metabolism
change in cells and mitochondria under the influence of chronic emotional pain
stress at administration of catacine and benzonal to animals.

Practical results of the research are as follows:

Results received from detection of changes, tracked in brain, thymus, adrenal
glands and liver in anxiety, resistance and exhaustion stages chronic emotional
pain stress is used as an additional material in scientific research and teaching of
physiology to students;

Results received about influence of catacine and benzonal in chronic
emotional pain stress created the possibility of diagnosis for determination the
severity of pathological changes in patients in medical clinics, as well as their use



in the effective treatment.

The reliability of the research results. Each experiment was performed at
least 5-10 times. This is justified by the possibility of calculating the average value
of a reliable and sustainable result. Statistical data processing, errors calculation,
the mean, confidence intervals, standard deviations were conducted using a
computer program STATISTICA 6.0 and the standard methods. To determine the
statistical significance of the results Student's T-test was calculated.

Scientific and practical significance of the research results. Scientific
significance of research results determined by proposal of a new approach to the
integrated assessment of gaseous oxygen, energy and lipid metabolism states,
adenine nucleotides and catecholamines contents, LPO and lipolytic enzymes
activity in the dynamics of chronic emotional pain stress development, and
facilitate of determination of molecular sides of stress process of that state.

Practical significance of research results o is experimental explanation and
confirmation of the possibility of using and reasonability of catacine and benzonal
for correction of chronic emotional pain stress and resources of solutions of the
molecular mechanisms of stress problems. Results, obtained in work may be
recommended for connection in manuals and textbooks on physiology,
biochemistry, biophysics, and can be added to texts of lectures for students on the
abovementioned subjects.

Implementation of the research results.

On the basis of obtained scientific results on mitochondrial function disorders
in stress development and its correction by antihypoxants:

Change of lipids, phospholipids contents activity in tissues and mitochondria,
LPO and phospholipase processes were identified, scientists-researchers of Amity
university (India) use these research results in their scientific works (Amity
University (India) certificate from September 30, 2016). Data showed that the
change of lipids, cholesterol, phospholipids and lysophospholipids contents,
increase in activity of lipolytic enzymes and activation of lipid peroxidation
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process are one of the factors that determines of mechanism of stress pathological
effect;

Results gained by change of lipid metabolism of tissues and mitochondria of
an organism, phospholipases activity, LPO processes and mitochondrial
phospholipase in scientific project OT-F3-109 —Scientific substantiation of new
sides of etiopathogenesis of atherosclerosis problems, its gradual rehabilitation
program, development of treatment methods with the help of immunomodulators,
natural and artificial physical factorsl (NamSU, 2007-2011) used for detecting of
lipid metabolism and lipolytic enzymes’ changes in various stages of
atherosclerosis, arising under the influence of emotional stress (certificate of
Committee for coordination of science and technology FTK-03-13/780 from
November 9, 2016 ). Utilization of scientific results served for treatment of lipid



and phospholipids metabolism disorders in different stages of atherosclerosis by
Immunocorrectors.

Testing of the research results. The results of the research were reported in
lecture and were tested, including at —Problems and perspectives of biological,
ecological and agrological educationl (Tashkent, 2006, 2008); scientific-practical
conference —Perspectives of Physical and chemical biology and biotechnologyl
(Andijan, 2007), dedicated to the 70th anniversary of academician A. Kasymov; in
international scientific and practical conferences —Student and technological
progressl (Novosibirsk, 2010) and —Biology - Science of the XXI Centuryl
(Pushchino, 2010); in international scientific and practical conferences, the
republican scientific-practical conferences —Modern trends of Physiology and
Biophysicsl (Tashkent, 2010), dedicated to the 75th anniversary of academician
B.O. Toshmuhamedov; in international scientific-practical conference —Actual
problems of biochemistry and bionanotechnologyl (Kazan, 2012, 2013); —Actual
problems of physical chemistryl (Tashkent, 2015) dedicated to the 80th
anniversary of academician B.O. Toshmuhamedov; —Actual problems of Biology
and Ecologyl (Tashkent, 2015) devoted to the 70th anniversary of professor K.T.
Almatov, —Modern trends of Physical and chemical biology and ecotoxicologyl
(Tashkent, 2016) devoted to the 70th anniversary of professor U.Z. Mirhodzhaev,
—Theoretical and practical problems of modern science and educationl (Kursk,
2016) and —Science and Educationl (Munich, 2016); in seminars of Life safety
department of Namangan State University (2006-2016).

Publication of the research results. A total of 24 scientific works were
published on the theme of the dissertation, of these 12 scientific articles,
recommended by the Supreme Attestation Commission of the Republic of
Uzbekistan for publishing basic scientific results of doctoral dissertations including
9 national and 3 international journals.

Structure and volume of the dissertation. The structure of dissertation
consists of introduction, 7 chapters, 9 conclusions, references. The volume of the
dissertation is 194 pages.
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THE MAIN CONTENT OF THE DISSERTATION

In the introduction the topicality and relevance of the dissertation were
substantiated, the aims and tasks of the research were formulated, the object and
subject of the research were characterized, the relevance of the research to the
priority areas of science and technology development of the republic was shown,
the scientific novelty and practical significance of the results were disclosed,
scientific and practical significance of the obtained results and implementation of
the research results were revealed, information about the publication of the
research results and the structure of the dissertation were presented.



In the first chapter of the dissertation —Stress development and
mechanisms  of action, a review of published data on correction of
mitochondrial changes by antihypoxants| are given data on changes in physical
and biological functions of organism, lipid metabolism, lipid peroxidation, role of
phospholipase in the structure and function of cell and their correction,
participation of mitochondria in structure and function of cell, mitochondrial
phospholipases participation in the hydrolysis and synthesis of phospholipids,
influence of catacine and benzonal on physiological and biochemical readings of
cells.

In the second chapter of the dissertation —Establishment of a model of
chronic emotional pain stress in animals, isolation of mitochondria from
different organs and methods for determining the level of change» provides the
materials and methods.

Establishment of chronic emotional pain stress model in animals was carried
out on nonpedigreed white male rats weighing 180-200 g body. Approximately
two weeks before the start of the experiment, rats were determined by emotional
test of —open fieldl. To do this, the animals suddenly placed in a dark box in the
center of the field, which is the arena of a diameter of 1.5 m, divided into squares
with sides of 20 cm, illuminated mirror incandescent 500 watt, suspended in the
central part at the height of 60 cm from the floor (in the center —open fieldl was
created illumination 1,000 lux) (Ivanova, Skotselyas et al, 1979;. Sudakov, 1981;
Sudakov, 1984). For five days on two minutes motor activity of the animals was
evaluated in meters (the number of squares crossed, multiplied by a factor of 0.3),
and the number of fecal pellets was counted, urination, outputs to the center of the
—open fieldl washings and by standing on its hind legs. All these indicators serve
as a criterion of rats emotionality. The rats were immobilized, placed to the close
cell and carried paws and tail electrocutaneous irritation (current frequency - 50
Hz, power of - 30 V, pulse frequency - 7 per minute, impulse width - 0.5 seconds)
for 30 minutes daily. Depending on the group animals subjected to
electrocutaneous irritation within 1, 2 and 3 weeks, 1, 2 and 3 months (Sudakov,
1981; Sudakov, 1984; Sadykov, 1995).

Evaluation of gaseous oxygen metabolism of animals was produced using the
polarographic method (Almatov, Ahmerov et al., 1993). For this purpose, animal
was placed in a hermetic chamber (container) with a built Clark electrode, sensitive
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to the O, content in the air. This container is connected to micropump and a
generally isolated from the external environment. The micropump promotes
circulation of air, which provides a constant uniform stirring and maintaining the
O, concentration inside the closed environment. The installation connected with a
special unit, in which a closed Clark electrode is installed. All connections in the
installation are made of polyethylene tubes. Test animal was placed into the
container (glass jars with tight lids or bottles with a capacity 50-1000 ml with
screw cap). As a result of its breath there was a decrease of O, in a gaseous



medium that recorded using by polarographic installation, connected to oxygen
sensitive Clark electrode.

For the determination of catecholamines in adrenal and brain tissues target
organ is removed, weighed and required quantity of tissue (3 - 5 g) was quickly
crushed with scissors and triturated in a mortar with a small amount (5 - 10 ml) of
trichloroacetic acid and glass powder (Asatiani, 1965). The mixture is brought by
trichloroacetic acid to the appropriate dilution (for brain - 1: 5, for adrenal - 1: 20).
Samples were stirred for 30 min., then is filtered through a folded filter. Adrenal
extracts still diluted with water to a final dilution of 1: 1000 (at acidification).

For AN determination all preparative procedures are performed at
temperature of 2-4°C. The extraction is carried out in a mixture of 8% perchloric
acid with 40% ethanol precooled to the desired temperature in a special
refrigerator. The added alcohol prevents freezing of tissue extracts at low
temperatures, which is very convenient for mass determinations of metabolites in
many biological samples, as it requires defrosting each extract (Farell, Olson,
1973; Kosenko, 1981).

Mitochondria were isolated from the tissue of the brain and liver of animals
on the conventional method of differential centrifugation (Hogeboom, Schneider,
Pallade, 1948) with some modifications (Almatov et al., 1993a).

Mitochondrial respiration rate in different metabolic states (V,-oxidation in
the presence of substrates, V5 - in the presence of ADP, V, - after exhaustion of
ADP Vpyruncoupled oxidation with 2,4 - dinitrophenol) recorded by
polarographic method using a rotating platinum electrode under standard
conditions of polarography cell volume of 1 ml at 25°C in a medium with the
following composition: sucrose - 250 mm, KCI - 12mm, KH,P0, - 5 mMtris-HCl
buffer - 5 mM, pH - 7.4. Oxidation substrates: succinate and glutamate on 10 mM.
The reaction was started by adding 3.4 mg of protein suspension of mitochondria
to polarography cell. Content of ADP was 200 microns, DNP-510°M (Almatov,
Ahmerov et al., 1993b). ADP/O ratio and the value of the respiratory control of
Chance determined by method of Chanse B., Williams G.R. (1956). Internal and
external paths of oxidation of mitochondrial NAD.H was determined after freezing
and thawing of mitochondria. Oxidation of NAD.H evaluated by adding to the cell
1 ml 3 mol NAD.H,. Oxidation of NAD.H as determined in the presence of 2 mg
rotenone. Incubation medium: 0,30M of sucrose containing 10 mMTris-HCl, pH
7.4 (Rakhimov, Almatov 1977).
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The rate of oxidation of glutamate, succinate and NAD.H on internal and
external paths of various metabolic conditions expressed in ng of oxygen / min mg
protein.

The speed of lipid peroxidation process was determined by thiobarbituric acid
— micromethod, developed Yu.A. Vladimirov and A.l.Archakov (1972). The



incubation mixture of 1 ml contains: 0.2 mM Na,P,O,x10H,O; 1 mM of NADPH;
0.012 mM of Mohr salt (FeS0, (NH,), 6H,0); 50 ul of a suspension of brain tissue,
thymus, adrenal gland, and liver; 50 mM of tris-HCI buffer, pH 7.4.

Total lipids is extracted from the tissue with a mixture of chloroform and
methanol, and the extract is washed with water from the non-lipid contaminants or
weak saline, dried, and lipids precipitate weighed on an analytical balance
(Prohorova, 1982).

To separate the water-soluble hydrolysis products of phospholipids it was
used the method of horizontal flow chromatography (Kargapolov, 1981).
Mitochondrial phospholipase activity was assessed by changes in the phospholipid
composition in the organelles of incubation at 37°C (Gorbataya, Mirtalipov,
Almatov, Rakhimov, 1988; Mirtalipov, 1990).

In the third chapter of the dissertation —Violation of gaseous oxygen
exchange and some readings of rats in the dynamics of chronic emotional pain
stress development and their correction by antihypoxantsl deals with finding of
violations of gaseous oxygen exchange and some physiological parameters under
influence of chronic emotional pain stress and their correction by antihypoxants.

Gaseous oxygen exchange.

Gaseous oxygen metabolism in animals in dynamics of chronic emotional
pain stress varies with the duration of the experience. In the anxiety stage leads to
an increase in oxygen consumption in organism of experimental animals. At this
maximum oxygen consumption is observed after 2 weeks of the experiment. To
ensure such a high level of metabolism of the organism’s cells it is required large
amounts of oxygen.

After 1 month of the experiment gaseous oxygen exchange almost completely
normalized. According to H. Selye, organism goes into a stage of resistance. In our
opinion the exhaustion stage begins in these terms of the experiment. Further
studies have shown, that stress leads to lower gaseous oxygen exchange and this
correlates with the stress influences on the animal organism. For example, if after
two months of experiment gaseous oxygen exchange is reduced compared with the
control to 29.2%, after 3 months — to 37.5%. When the gaseous oxygen exchange
decline reaches 50%, cell homeostasis completely disrupted, and occurs a death of
the organism.

The study of influence of catacine and benzonal on gaseous oxygen exchange
of animals in conditions of chronic emotional pain stress have shown that these
drugs partially relieve the negative effects of stress on organism. After 1, 2 and 3
weeks of stress, i.e. in the anxiety stage catacine gaseous oxygen exchange is
increased as compared to the control of only 12.6; 20.4 and 8.0%, in the presence
of benzonal - 10.9; 18.7 and 10.6%. At the conditions of exhaustion, i.e. after 2 and
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3 months of stress in the presence of catacine gaseous oxygen exchange decreases
by only 4.5 and 6.2%, in the presence of benzonal - 2.8 and 5.1%. Thus, in the
anxiety stage of chronic emotional pain stress increases gaseous oxygen exchange



in the organism of animals, with the transition to the stage of the resistance oxygen
consumption in experimental animals gradually return to normal, and in the stage
of exhaustion - is markedly reduced. Catacine and benzonal almost completely
remove the effect of stress on the gaseous oxygen exchange in the organism of
animals.

Thymus and adrenal glands.

Our studies have shown that in the anxiety stage (after 1 and 2 weeks of
stress) thymus weight is increased to 26.3 and 33.8%. After 3 weeks of stress, in
the resistance stage thymus weight returns to normal. After 1 month of stress
influence thymus weight decreased only 12.5%. In the exhaustion stage (after 2
and 3 - months) thymus weight was reduced to 36.3%, respectively, on the level of
healthy animals. At the beginning of stress (week 2) thymus weight increased by
33.8%, in the presence of catacine to 8.0%, benzonal - to 7.7%. At longer periods
of the experiment (2 months) in the absence of hypometabolics thymus weight of
rats decreased to 36.3%, in the presence of catacine 5.3%, benzonal 6.0%.

Adrenal mass measurement.

After a 1-week of experiment adrenal weight increased by only 12.0%, after 2
and 3 — weeks of experiment increases respectively 20.5 and 28.8% of control
levels. At the resistance stage (1 month of stress) as we have shown, the adrenal
weight decreases and approaches the performance of standards. At the exhaustion
stage (at 2 and 3 months of stress) adrenal weight reduction greatly enhanced (to
15.4 and 21.4%).

At the initial stage of stress in the absence of catacine and benzonal adrenal
weight increases and with increasing duration, exposure to stress, on the contrary,
decreases. At administration of catacine and benzonal experimental animals above
noted changes slowed down. If at the beginning of stress (Week 2) adrenal weight
increased to 20.5%, in the presence of catacine 7.3%, and benzonal - to 8.8%. At a
long-term (2 months) of experiment adrenal weight of control rats is reduced to
15.4% in the presence catacine 4.3% and benzonal 3.4%.

Brain catecholamines and adrenal glands.

In the 1, 2 and 3 weeks of stress state of adrenaline content in the adrenal
glands increased to 40.4; 44.5 and 40.8%, respectively, of normal level, the
noradrenaline - only 8.9; 14.0 and 12.9%. At the resistance stage (1 month of
stress) as we have shown, the content of adrenaline in the adrenal glands increased
to 32.3% compared to the norm, the norepinephrine - by 11.9%. In the exhaustion
stage (after 2 and 3 months of stress) adrenaline decreased by 12.3 and 17.8%,
norepinephrine 15.8 and 21.6%. After 2 weeks in the absence of stress
hypometabolics adrenal epinephrine content increased by 44.4%, in the presence
benzonal and catacine only increases by 11.4 and 14.0%.If these terms in the
adrenal glands of the experiment in the absence of hypometabolics noradrenaline
content increased by 14.0%, in the presence of benzonal and catacine - almost
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completely normalized.



At 2 month stress adrenaline in the adrenal tissue in the absence of
hypometabolics decreases, and with benzonal or catacine almost comes nearer to
normal readings.

At 1-week stress, adrenaline and noradrenaline in the brain is increased (by
13.3 and 13.5% respectively from the normal level) is uniformly Continued stress
exposure (2 weeks) leads to an increase in the synthesis of adrenaline the brain
(16.6% above normal), but slows down the synthesis of noradrenaline (15.1%).
Rats exposed to stress for 3 weeks, the content of epinephrine in the brain
decreases slightly (7.4%), and after 1 month decrease greatly enhanced content
epinephrine (19.0%). After 3 weeks and 1 month, respectively, the stress is
marked, the reduction is enhanced noradrenaline content markedly (by 22.8 and
31.2% of the normal level). In this, adrenaline increased to 10.6 and 18.3% of the
standard level, and noradrenaline — to 23.3 and 28.6%. During 2 weeks of stress
adrenaline in the brain is increased to 16.6%, in the presence benzonal and
catacine increased only to 6.2 and 3.4%, content of noradrenaline in brain is
reduced to 15.1%, in the presence benzonal or catacine fully normalized. At 2
month adrenaline increased by 10.6%, and completely normalized at presence of
benzonal or catacine. In these terms noradrenaline content increased to 23.3% in
the control animals, and in the presence of hypometabolics rates approach to
normal readings.

In the fourth chapter, entitled “The disorders of respiratory and energy
metabolism of certain organs of rats in the dynamics of stress and their
correction by antihypoxants” are given results of the causes of respiratory and
energy metabolism disorders of certain organs of rats in various stages of stress
and correction by antihypoxants.

Adenine nucleotides (AN).

After 1 week of stress exposure ATP content, ADP and AMP in the brain tissue
increases, respectively 56.0, 48.1 and 65.1% of normal levels (Fig. 1). In the
second week of the experiment elevated levels of AN increase in brain tissue. In
this case the content of ATP, ADP and AMP rises to 111.0 respectively; 95.0 and
153.9% from the norm, the amount of AN increased by 119.9%. At 3 weeks of
stress ATP content, ADP and AMP increased respectively by 30.9; 46.0 and 47.9%
of normal, the content of AN increased by 41.6%. After a month stress adenine
nucleotide content in brain tissue i1s reduced. Thus, if ATP content is reduced to
26.0%, content of ADP and AMP - 17.2 and 10.0%, respectively, from the normal
level. The exhaustion reduction AN content in the brain is enhanced markedly. If
the content of ATP at 2 and 3 months of the experiment decreases respectively by
42.0 and 46.4% of normal, the content of ADP - 26.2 and 31.4% and AMP - 14.9
and 21.1%

Under stress, similar to the nature of the changes observed in the liver, adrenal
glands and thymus.

In the anxiety stage animals receiving catacine and benzonal or elevated levels
of ATP, ADP and AMP decreases and approaches the performance standards. At
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the stage of exhaustion in the brain decreases the content of AN and
hypometabolics slowly decrease in the content of adenine nucleotides.

A A

Figure 1.Effect on antihypoxants on content of adenine nucleotides in the brain of rats in
the dynamics of stress development (M £ m; n =8 — 10).

A - ATP, B - ADP, C - AMP, D - The amount of adenine nucleotides. a - norm, b - control, ¢
- catacine, d - benzonal. Along the ordinate axis - adenine nucleotide content, in mol/g wet
tissue. On abscissa axis - terms of the experiment: I - week 1, II - 2 weeks, III — 3 week, IV -
1 month, V - 2 month, VI - 3 month. Here and in other figures and tables S.E.M. pointed by

dedkekd

asterisks: P <0,05; "'P <0,02; P <0,01; P <0,001.

Thus, in 1,2 and 3 weeks of chronic painful emotional stress AN content in
brain, liver, thymus and adrenal rises, in the initial stage is reduced step resistant,
under depletion drastically reduced. Under the influence of the above
antihypoxants performance in all stages of stress is no different from those of
healthy animals.

Changes, observed in AN content in the brain tissue at chronic emotional pain
stress found in the liver, adrenal glands and thymus.

Respiration and mitochondrial oxidative phosphorylation.

At the beginning of stress (Week 1) the rate of respiration of mitochondria



from brain with glutamate in 3 and 4 states respectively increased to 13.8 and 7.2%
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(Table 1), resulting in a slight increase of respiratory control values of Chance

Table 1

Antihypoxants influence on the oxidation rate of glutamate in rat brain
mitochondria in the dynamics of stress (M £ m; n = 8 - 10).

Terms of | Version Respiration rate, ng of oxygen atom /min of
experimen mg protein
t V; V, Ky AlD/O

1 week control 40,0+3.,4 12,1+1,5 | 3,30+0,12 2,65+0,07

experiment | 45,5+4,2 13,0+1,7 | 3,50+0,10 2,78+0,08

catacine 42,5+3.3 12,1£1,3 | 3,51+0,10 2,83+0,05

benzonal | 41,9+4,0 12,0+1,2 | 3,41+0,10 2,88+0,06

2 week control 37,843,2 12,0+1,4 | 3,15+0,10 2,70+0,09

experiment | 49,9446 | 15,1=1,8 | 3,30+0,11 2,81£0,08

catacine 40,4+2.,6 12,0£1,7 | 3,36%0,10 2,84+0,09

benzonal | 39,1+3,0 12,0+£1,6 | 3,26+0,12 2,86+0,06

3 week control 41,6+3.,9 12,721,6 | 3,27+0,12 2,66+0,08

experiment | 45,2+4,1 15,2+1,7 | 2,97+0,10° | 2,58+0,07

catacine 41,7+3,6 13,1+1,5 | 3,18+0,13 2,65+0,06

benzonal | 41,1+3,2 12,6+1,4 [ 3,26+0,10 2,64+0,08

1 month control 40,0+2,8 12,2+1,3 | 3,28+0,13 2,74+0,07

experiment | 32,1£2,3" | 15,3£1,4" | 2,100,097 | 2,41+0,06"

catacine 37,9+£2,5 12,4+1,2 | 3,05+0,08 2,71£0,07

benzonal | 39,0+2,4 12,3+1,2 | 3,17+0,08 2,72+0,05

2 month control 38,8+3,3 12,0+1,2 | 3,23+0,12 2,69+0,10
experiment | 26,5+2,1°"" | 15,6+1,5™ | 1,70+0,08"" | 2,05+0,08"*"




catacine | 35,8+3,1 10,9+1,9 | 3,2840,10 | 2,78+0,07
benzonal | 37,1+3,0 10,9+2,0 | 3,40+0,09 | 2,85+0,06
3 month control 40,8+2,2 12,1£1,2 | 3,37+0,13 2,72+0,08
experiment | 24,5£2,0°" | 15,8+1,6" | 1,55+0,117 | 1,88+0,07
catacine | 39,0+2,1 102+1,0 | 3,20+0,12 | 2,99+0,08
benzonal | 39,6+2,3 10,1£1,0 | 3,27+0,12 | 2,95+0,06

In these experimental conditions, the mitochondrial respiration markedly
improved particularly succinate (in the 3 and 4 respectively increased by 58.0 and
27.4% of control level). The value of respiratory control of Chance increased to
23.6%, but the rate of ADP/O remains almost unchanged. With increasing duration
of the stress effects (Week 2) mitochondrial respiratory function of the brain is
enhanced even more, without significant changes in the parameters of oxidative
phosphorylation. In this case the oxidation rate of glutamate in the 3 and 4 states
respectively increases to 32.0 and 25.6% of the norm levels, succinate -
respectively to 101.9 and 117.8%. This means that in the anxiety stage
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mitochondrial respiration rate markedly increases especially in the brain succinate
path.

Thereby, in the anxiety stage mitochondria proceed from a low metabolism to
a higher level of metabolism. In the 3 week of stress - in the resistance stage
increase rate of glutamate phosphorylating oxidation than 2 week of stress
decreases and approaches the performance standards, and respiratory rate in 4 state
1s increased (to 19.7%). These changes lead to a decrease in the value of the
respiration control of Chance 9.2%
ADP/O ratio 1s reduced to 3.0%. Thus mitochondrial respiration succinate
over a 2-week stress is reduced, but compared to control increases (state 3 45.8%,
on the state 4 to 83.6%). These changes lead to a decrease in the value of the
respiratory control of Chance to 20.7% and the ratio of ADP/O - 6.8%. After 1
month of the experiment, brain mitochondrial uncoupling observed in respiration
and oxidative phosphorylation. The rate of oxidation decreases phosphorylation of
glutamate compared to the norm to 19.8%, and respiratory rate in a state of almost
normal. As a result, the value of the respiration control of Chance decreased to
36.0% and the ratio of ADP/O —to 12.1%. After 1 month of stress rate of succinate
oxidation in state 3 is close to the reference value and respiratory rate in state 4 is
increased to 45.5%. In particular, the magnitude of the respiratory control ratio of
Chance and ADP/O is reduced respectively to 31.2 and 10.1%. This shows that the



resistance in the stage in the cerebral mitochondrial translocase activity increases.

The rate of depletion stage oxidation and phosphorylation efficiency ATP
synthesis 1s greatly reduced and these changes are correlated with the duration of
the stress. For example, if the rate of mitochondrial respiration glutamate in 2
months in state 3 is reduced to 31.7% from the level of the norm, then after 3
months of the experiment - to 40.0%. At the same time the rate of mitochondrial
respiration in state 4 at 2 and 3 months of the experiment increased by 30.0 and
30.6%, respectively, from the control level. As a result, the amount of respiratory
control Chance reduced to 47.4 and 54.0% respectively, and the ADP / O ratio -
23.8 and 30.9%. After 2 month stress phosphorylating succinate oxidation rate
decreases respectively 28.2% of control levels, respiration rate in the state 4, on the
contrary, increased by 26.0%. The magnitude of the respiratory control of Chance
and ADP/O ratio is reduced respectively to 42.8 and 14.5%. After 3 months of
stress rate of respiration in state 3 is reduced to 36.9%, and the state 4 respiration
almost fully normalized. The magnitude of respiratory control ratio according
Chance and ADP/O decreases, respectively to 40.9 and 20.5%. This means that in
the exhaustion stage respiration and oxidative phosphorylation uncoupling in brain
mitochondria leading to a decrease of synthesis, especially ATP.

Catacine and benzonal in chronic emotional pain stress, significantly reduce
the above-mentioned changes. So, at chronic emotional pain stress, brain
mitochondrial respiration increases in the anxiety stage. This is especially
noticeable observed at succinate oxidation. The initial step resistance respiration in
phosphorylated state of mitochondria approaches to readings of standards,
particularly in the oxidation of glutamate, but in the state 4 stays high. The value of
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respiratory control of Chance slightly decreased with glutamate, but significantly
decreased with succinate. In these experimental conditions, the rate of ADP/O
glutamate fully normalized, succinate significantly reduced. At chronic emotional
pain stress changes that were observed in brain mitochondria observed in liver
mitochondria.

Rotenone-sensitive and insensitive NAD.H oxidase of liver mitochondria.
After 1 and 2 weeks of stress, 1.e. in anxiety phase oxidation NAD.H in inner path
than the norm increases respectively to 16,7 and 33.2% of normal levels. At the
same time and in the presence of catacine and benzonal NAD.H oxidation rate on
the inner path is different from the norm. In these experimental conditions, no
matter in presence or absence of extrinsic pathway antihypoxants NAD.H
oxidation does not change. However, at the end of the anxiety stage (after 3 weeks
of stress) inner path NAD.H oxidation than 2 weeks to some extent decreases the
extrinsic pathway oxidation NAD.H contrast, slightly (to 7.8%) increased. In the
presence of antihypoxants internal and external oxidation NAD.H path does not
change. Thus, these data indicate that the reduction of the respiratory activity of the
inner membrane and increase the extrinsic pathway of mitochondrial oxidation in
the final stage of anxiety is one of the earliest functional abnormalities of



mitochondria in chronic painful emotional stress. Under reducing resistance inner
path NAD.H oxidation and improving the extrinsic pathway NAD.H oxidation
somewhat accelerated. In the presence of both antihypoxants oxidation NAD.H
path does not change. At the stage of exhaustion, inner path NAD.H oxidation is
reduced by 11.4%, the extrinsic pathway oxidation NAD.H significantly increased
after 2 months (25.7%). After 3 month experimental deviation from the norm
NAD.H oxidation level significantly accelerated: the inner path NAD.H oxidation
is reduced by 29.8%, outer path NAD.H oxidation increased by 48.7%. In the
presence of internal and external antihypoxants oxidation of NAD.H path does not
change. In the resistance stage reducing of inner path of NAD.H oxidation and
increasing the outer pathway of NAD.H oxidation somewhat accelerated. Outer
pathway activation conditions NAD.H and oxidation inhibiting the intrinsic
pathway of substrate oxidation during swelling is desorbed cytochrome ¢ from the
inner mitochondrial membrane to the intermembrane space. Releasing cytochrome
c is a —death sentencel of cells (Green, Reed, 1998). In the fifth chapter of the
thesis, entitled —Disorder of lipid metabolism and phospholipid of some
organs and mitochondria of rats in the dynamics of chronic emotional pain
stress development and their correction by antihypoxantsl| are given results of
the research of lipid metabolism and phospholipids of some organs and
mitochondria of rats in the dynamics of chronic emotional pain stress development
and their correction by antihypoxants. At the development of stress following
changes were observed in brain, liver, thymus and adrenal. Regardless of the stress
stage cholesterol, free fatty acid contents in brain, thymus, liver and adrenal tissues
increase, and phosphatidylinositol (PI) decreases. At the same time, on change of
total lipids and phospholipids stress can be divided into three phase: the first phase
— 1s increased;
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the second phase - approaching to normal readings; the third phase - is noticeably
reduced. In the presence antihypoxants cholesterol and free fatty acids contents
approaching the normal readings, and the content of lipids and phospholipids
almost completely normalized.

In brain mitochondria, regardless of the stress terms content
lysophosphatidylcholine (LPC) and phosphatidic acid (PA) increases (Fig. 2). In
one week of stress in brain mitochondria LPC content increases markedly,
phosphatidylcholine  (PC), and cardiolipin (CL) increases slightly
phosphatidylethanolamine (PE) slightly FI is significantly reduced. At 2 weeks of
stress contents of phosphatidylserine (PS) is close to that of the norm, increasing
PC and FI reduction accelerated, together with the continued increase in the CR. At
3 weeks of stress PC and PS content closer to the norm, reducing the PE and FI
accelerates. At 1 month, the stress of PC and CR content decreases, the FS content
is almost fully normalized, reducing the content of PE and PI accelerated.



A

Fig.2. Effect of
antihypoxants on brain lipid content of
rats in the dynamics of stress (M £ m; n =8 - 10).
a - norm, b - control, ¢ - catacine, d - benzonal.
A-FC;B-LPC;C-PE;D-CL; E-FS;J-FI;
I - FC. Ordinate: relative phosphatides total
phospholipids in %. On the horizontal axis — terms of the



experiment: I - 1 week, II of - 2 weeks,
III - 3 -week, IV - 1 - month, V - 2 - month, VI — 3 month.
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At 2 month stress above mentioned fraction of phospholipids content
especially PI, PC and PE decreases. After exhaustion, i.e. 3 month of stress
increases to 72.9% in brain mitochondria LPC content of PC maintenance, PE, PS,
PI, CM and CR decreased to 28.2; 26.9; 23.3; 48.6; 9,3 and 23.8%. As the results
of our studies on 1 week of stress in anxiety in the presence of antithypoxants PE,
PS, PI, CM, CL contents equated with performance standards, and PC, LPC
approaching to standards readings. In the exhaustion stage, at the presence of
antihypoxants PE, PS, FI, CM, CL PC and LPC content approaching standards
readings.

In the sixth chapter of the dissertation, entitled —Changes in the activity of
phospholipase of brain and liver mitochondria of rats in the dynamics of
stress development and their correction by antihypoxants| presents the results
of research on changing the activity of phospholipases of brain and liver
mitochondria of rats in dynamics of of chronic emotional pain stress development
and their correction by antihypoxants.

Brain mitochondria.

In the anxiety stage if in the absence of drugs fosfolipazyA?2 activity in brain
mitochondria by hydrolysis of phospholipids general increased by 144.4% from
the norm, in the presence of catacine increases only - by 29.8%, benzonal - 32.5%.
Under stress, if enzyme activity by the formation of free fatty acids increased to
116.0% from the norm, and in the presence of catacine and benzonal - 25.7 and
22.0%. Thus, if enzyme activity in the absence of drugs by hydrolysis of
phosphatidylcholine and phosphatidylethanolamine increased to 120.5% and
154.3, respectively, of the control level, then increased to 28.0 and 25.9%, in the
presence benzonal and catacine - 31.8 and 36, 7%. At the exhaustion stage of
research influence of catacine and benzonal on phospholipase A, activity in brain
mitochondria in the experimental rats showed that long-term administration of
drugs almost completely normalize the activity of enzymes. Thus, in the absence of
enzyme preparations for hydrolysis activity of total phospholipids,
phosphatidylcholine, phosphatidylethanolamine and free fatty acid formation
increases to 57.6; 55.4; 43.8 and 68.7% respectively from the level of the norm,
then catacine only 9.8; 10.5; 6.0 and 11.2%, benzonal - 6.9; 9.7; 7.4 and 13.5%.

In the first week of stress lysophospholipase A, activity of brain mitochondria
by formation of free fatty acids increases tol.35 times. With an increase of
experiment duration (2 weeks and 3) enzyme activity increases dramatically (1.84
and 1.78 times). Beginning the 1 month of stress enzyme activity comparing 3
weeks of stress decreases in some degree. After 1, 2 and 3 months of the



experiment lysophospholipase A, activity of brain mitochondria increases
correspondingly to 1.69; 1.60 and 1.55 times in relation to norm.
Lysophospholipase A; activity in membranes of rat brain mitochondria normally
most active against lysophosphatidylethanolamine (LPE) than LPC. At stress
substrate specificity of lysophospholipase A, maintained in rats brain
mitochondria. After 1, 2 and 3 weeks of stress enzyme activity on formation
glycerophosphocholine increases to 1.26; 1.81 and 1.56 times, respectively, level
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of control, formation of glycerophosphoethanolamine - 1.58; 2.13 and 2.18 times.
This means that at stress lysophospholipase A,of brain mitochondria at higher
speed hydrolyzes lysophosphatidylethanolamine than lysophosphatidylcholine.
The similar nature of the change is observed after 1, 2 and 3 months (formation of
glytcerophosphocholine respectively 1.56, 1.47 and 1.40 times, formation of
glycerophosphoetanolamine - 1.93, 1.82 and 1.80 times).

After 1 week of stress phospholipase D activity increases in brain
mitochondria tol.45 times. With increasing of stress duration (in 2 or 3 weeks)
increase of enzyme activity markedly enhanced (improved respectively 1.82 and
1.79 times the norm). Later periods of stress (1, 2 and 3 months), enzyme activity
is increased, but compared to 2 or 3 weeks of the experiment significantly reduced.

So at anxiety catacine and benzonal in brain mitochondria almost no change
hydrolytic activity of phospholipase in the resistance - is normal, in the exhaustion
leads up to the level of standards.

Mitochondria of the liver.

In the anxiety stage (after 2 weeks of stress) phospholipase A, activity against
liver mitochondria PC and PE inhibited equally. For example, in the absence of
antihypoxants enzyme activity on PC and PE is increased to 1.80 and 2.31 in the
presence of catacine to 1.17 and 1.24; benzonal to 1.10 and 1.21.

If at the second week of the experiment the activity of brain enzyme on free
formation of fatty acid by hydrolysis of LPC and LPE increased in the control to in
1.84; 1.81 and 2.12 times, respectively, the level of norm, then in the presence of
catacine - 1.20; 1.22 and 1.30 times, benzonal - 1.23; 1.21 and 1.32 times.
Approximately analogical character of change observed after 2 months of stress.
Thus, in the absence of drugs for the formation of free fatty acid and
lysophosphatidylcholine and lysophosphatidylethanolamine hydrolysis in control
increases to 1.40; 1.37 and 1.42 times, respectively, the level of norm, then in the
presence of catacine- 1.15; 1.12 and 1.17 times, benzonal - 1.15; 1.11 and 1.19
times. After 1, 2 and 3 weeks of stress on the enzyme activity of formation
increases glycerophosphocholine -1.31; 1.62 and 1.52 times, respectively, the level
of control, on formation of glycerophosphoethanolamine - 1.48; 1.90 and 1.94
times. The similar character of the change is observed after 1, 2 and 3 months.

Catacine and benzonal significantly normalized phospholipase D activity in
membranes of rat brain mitochondria at stress. So, if after 2 weeks of stress activity
of phospholipase D of brain mitochondria by hydrolysis of phospholipids is



increased 1.82 times from the norm, and in the presence of catacine and benzonal
respectively 1.24 and 1.20 times. At stress, in the anxiety stage of phospholipase D
activity in  brain on  hydrolysis = of  phosphatidylcholine  and
phosphatidylethanolamine increased respectively to 2.22 and 1.89 times, the level
of standards, after administration of catacine - 1.30 and 1.25 times, benzonal — 1.31
and 1.26 times.

At the exhaustion stage phospholipase D activity in brain mitochondria
increases on the formation of phosphatidic acid to 1.69 times from the norm, and in
the presence of catacine and benzonal respectively 1.16 and 1.12 times. The similar
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character of changes in phospholipase D activity of brain mitochondria is observed
in respect of phosphatidylcholine and phosphatidylethanolamine. Thus, in the
absence of drugs enzyme activity increases on the formation of choline and
ethanolamine increased respectively to 1.98 and 1.75 times the norm, in the
presence of catacine increased only to 1.18 and 1.17 times benzonal - 1, 1.15 and
21 times. After 1, 2 and 3 weeks of stress activity of phospholipase D on formation
choline increased to 1.62; 2.09 and 2.15 times the similar character and remains at
1, 2 and 3 months experiment. So, the introduction of catacine and benzonal to
animals with stress completely normalizes hydrolytic activity of lipolytic enzymes
in the mitochondrial membranes.

In the seventh chapter of the dissertation, entitled —Disorders of lipid
peroxidation of some organs and mitochondria of rats in the dynamics of
stress and their correction by antihypoxantsl aims to study disorders of lipid
peroxidation of some organs and mitochondria of rats in the dynamics of the
development of chronic emotional pain stress and their correction by
antihypoxants.

In the 1 week of stress LPO processes in the brain and liver mitochondria
increased respectively by 65.0 and 40.3% of the level of performance standards,
for 2 weeks of stress increase of LPO processes amplified (increased by 102.2 and
84.4%). However, further increases in stress effects of lipid peroxidation processes
than 2 weeks of the experiment slightly slows down, however, compared to the
norm, there is still high. After 1, 2 and 3-month experiment LPO processes in the
mitochondria of the brain compared to the control increased by 65.0; 102.2 and
88.1%, and in the liver mitochondria - 40.3, 84.3 and 76.0%.

The above changes are observed in the adrenal glands and thymus, brain and liver.
Benzonal and catacine significantly reduce lipid peroxidation processes. Analyzing
the results it can be concluded that the components lipolytic system and LPO cells
and mitochondria are interconnected with each other, they perform the enzymatic
conversion of phospholipids, which leads to changes in the structural and
functional membrane parameters: ratio of bilayer and non-bilayer sites in the
membrane, local charges on the membrane permeability for different ions,
elimination of cytochrome c from the inner membrane, the degree of conjugation
of oxidative phosphorylation. On the other hand, phospholipase activity itself, and



the type of reaction catalyzed hydrolysis, trans acylation, transalkylation) and LPO
are determined largely by the structural state of the membrane. Thus, cellular and
mitochondrial particularly phospholipase and Paul are endogenous regulators that

maintain homeostasis in cell and mitochondrial membranes, regulates the

functional activity in the changing physiological conditions and are important in
the process of adaptation to stress influences In the cell, the mitochondria catacine

and benzonal bring content and ratio of lipids and membrane phospholipids to that

of the norm violated as a result of stress, increased —bilayerl regions. These
changes lead to the restoration of mitochondrial respiration and ATP synthesis,
reduce violations of the cell nucleus by a sharp decline in output of cytochrome c
from the mitochondrial inner
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membrane. Therefore, we can conclude that catacine and benzonal can be used as a
drug that reduces the effects of stress on organism.

CONCLUSION

1. At chronic emotional pain stress, in anxiety stage gaseous oxygen exchange,
thymus and adrenal mass is increased in rats. In the resistance stage it is gradually
return to its original level, and in the exhaustion stage it is noticeably reduced. 2.

a) In the anxiety stage noradrenaline content increases in brain tissue. In the early
stage of anxiety noradrenaline increases and decreases in the end. Under the
resistance stage catecholamine content decreases, in exhaustion stage increases
again; b) In the anxiety stage, content of catecholamines in the adrenal glands,
particularly adrenalin increases in resistance approaching to normal readings, and
decreases in exhaustion stage.

3. In the anxiety stage, amount of ATP and adenine nucleotides content in brain,
thymus, adrenal gland and liver tissues are increased in steps of gradually
approaching resistance performance standards, and are reduced in the exhaustion
stage. This means that the content of ATP is inner mitochondrial controller, and it
controls the activity of translocase and H + - ATP synthase.

4. In the anxiety stage respiratory and oxidation-phosphorylating functions
enhance in brain mitochondria and liver. In the resistance stage, there is a —softl
uncoupling of oxidative phosphorylation, and exhaustion decreased respiration and
ATP synthesis.

5. At the beginning of the anxiety oxidation of NAD.H along to inner path
increases, then decreases slightly, the decline accelerated in the resistance, the
depletion is significantly reduced; external anxiety oxidation path does not change
in resistance is accelerated in the depletion of acceleration markedly increases.
This means that an anxiety stage cytochrome ¢ gradually goes from the inner
membrane of mitochondria in the intermembrane space, and in the output stage of
resistance cytochrome ¢ of membrane accelerates.

6. Regardless of the stress stage cholesterol, free fatty acids and LPC in the tissue
of different organs increases and decreases FI; Other phospholipid fraction or in



anxiety step increases or unchanged, but is reduced in the resistance. 7. Regardless
of the stress stage peroxidation processes in the tissue and mitochondria of
different organs, and phospholipase A,, lysophospholipase A; and phospholipase D
activity increases in brain and liver mitochondria. 8. Regardless of the stress stage
peroxidation processes increase in the tissues of various organs and mitochondria.
9. Introduction catacine and benzonal to animals and subsequent stress effect
reduces the deviation from the norm and the aforementioned indicators closer to
that of healthy animals.
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