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KHPHUII (1oKTOPJIHK JUccepTALUACH AHHOTALUACH)

Juccepranuss MaB3yCHHUHT J0J13ap0JMrd Ba 3apypaTtu. byryHru kyHzaa
opraHusMJiara (pU3nONOrMK-OMOKUMEBHUM sKapa€Hiiapra CypyHKajld SMOIIMOHAI
CTPECCHMHI  XyKaiipa, MeMOpaHa Ba MOJIeKyJa Japaxkajard TabCUp
MEXaHU3MJIAPUHU aHUKJIAIl Ba CTPECCHUHT OJIIMHU OJUII AYHE OJUMIIAPUHHHT
onauaa Y3 e4MMHHM KyTHO Typran noi3ap0 MacanajapjaH OupH XucoOJiaHau.
ByTyH %aXOH COFJIMKHU Ccakjall TAIIKWIOTUHUHT MabllyMOTIapura kKypa ep mapu
axomucuHuHT 80 % cTpecc Tabcupuaa CypyHKaIN Yapyall CHHAPOMHU KacaJlJTUTHUTra
ay4dop Oynmokna. EBpomna urrtudokura an3o maBiatiapHUHr 147 MITH. AIT9uUiIap
conugan 40 MIH.HU CTpeccllaH a3uaT YEKUIIMOKAa Ba Oy xamwusitra 19
MIIPL.I0JIIAp 3apap KeITHPMOK/IA' .

MyCTakn/UMK ~ HmIapuaa  XaJlKUMUZHHHT TYypMYyII JapakacHHH sSHAJa
IOKCAJITUPHII OOpacuaa COFTMKHU CakKJall TH3UMHHH TyO1aH MCIOX, KUJIHII Xam/aa
COFJIOM TypMyHIIl Tap3WHM IMAK/UIAHTUPUILNTa ajoxXujaa d>bTUOOp KapaTtuod
KeJIMHMOKJA. Maskyp HyHamMmaa amaiara OLIMpUIIaéIraH JacTypud 4opa
Tagoupaap OapkamoJl aBJIOAHU TapOusulalifga, axOJWHU CaJOMATIIUTUHU SHAJa
TUKJIAIIA ¥3 caMapacuHu OepMoOKIa.

byryHru kxyHaa »kaxoHJa Typiau TaOuaTra sra OYiraH CTpecCIapHUHT
OpraHu3M ab30 Ba TYKHMAaJapura TabCUpP MEXaHHU3MHUHHU «IN VItro» Ba «in Vivo»
mapoutuaa (U3MOJIOTUK, OMOXMMHUK, OMOPU3MK, MeMOpaHa Ba MOJIEKYJia
Japaxkaiapuia aHWKIall Xamjaa Typad OWonoruk (aon MoajanapHu Ba JIOpU
BOCHTAJIAPUHMA  OpPraHM3Mra TabCHp  MEXaHU3MUHU  aHHKJIAIl  J013ap0
Basudanapaan xucodmanagn. CTPECCHUHT OpraHW3Mra cajaOwii TabCUpIapUHU
KOppekuusjam Oyiinya TaAKUKOTIApHU amaira OUIMPUILAA SMOIMOHAI
cTpecciapia OpraHu3M ab30 Ba TYKUMAJIApUHUHT XyXKailpa, oOpraHemia Ba
MeMOpaHanapuaa naijo Oyiaran y3rapunuiapau oup-oupuaan dapkiani; YTKAp Ba
CypyHKalli CTpPECC TabCUPHHHM YXINANUIATH, €EKU Oup-Oupuman QapKuHU
KYpCaTHIll; AHTUTUIOKCAHT Ba AaHTUOKCUJIAHTIMK XYCyCHSITUTa dra Oyiarad
MOJTAJIAPHUHT TAbCUPUHU aHUKJIAII; CTPECCHU AaBoaiia ¢hoigananaérrad J0pu
BOCUTAJIADWHU OpTaHW3Mra WKOOW Tabcupu OwiaH Oupra cambuii Tabcup
MEXaHH3MJIapUHU HcOOTIaI Kadujap a0a3ap0 Macaianagapaad XHUCOOIaHaTH.
V36exucron Pecniy6iukacu Ipesunentununr 2011 iinn 28 Hos6paarn K-
1652-con «COoFMKHU Cakjall TH3UMUHU UCIIOX KUJIHIITHU sSTHaJAa 9yKYpJIallTHPHUIIT
yopa-taadbupiapu tyrpucuganru Ba 2014 #imn 1 aBryctmarm  I1K-2221-con
«2014-2018 wwmmiapaa V36eKuCTORIa aXOIUHUHT PENPOAYKTUB CaJOMaTIMTUHU
sHaga MycTaxkamJjail, oHaiap, Ooiamap Ba YcMHpIap COFIMFUHU MyXodaza
KMIMI Gopacuaard jaasiat JlacTypu TYFPUCHIATH»TH KapopinapH, Y30eKHCTOH
PecniyOonukacu Basupnap Maxkamacununr 2006 iun 14 wurongaru 416-con
«Maxammuii Iopu-IapMOH Ba THOOMET Oyromutapu WHILUIa0 YUKApYyBUWIAPHU
KYJ1a0-KyBBaTJIall yopa TaAOUpiIapu TYFpUCHIa»TH Kapopiapuaa Xamaa Ma3Kyp
daonusaTra Termnuim OoIIKa MEBEPUN-XYKYKHH XyxXoKaTiapia Oelruianra

1 Social Stress Clinic; www.infoecology.ru



Ba3u(alapHi amMaira OIUpHIIga YOy guccepTanusi TaJKUKOTHIA OJMHTaH
WIMUN HAaTWXKAJIap MyalsiH 1apa)kaja Xu3MaT KAJIaau.

TagKuKOTHUHT pecnyOinka GaH Ba TeXHOJOTMSJIADH PHUBOKJIAHUIIN-
HUHI aCOCHil YCTYBOp WyHAIMUILIApPUTra OOFIMKJIAMIU. Ma3Kkyp TaJKUKOT
pecriyonuka (aH Ba TexXHOJOrusuiapu puBoxjaHumHUHT VI, «TuO6uér Ba
dapmakonorus»; V. «Kunuok xykamuru, OMOTEXHOJIOTHUS, SKOJIOTUsI Ba aTpod-
MYXUT MyXo(dazacu» yCcTyBOp WYyHaNIHIILIApUra MyBOGUK OaKapuiiraH.

Juccepranus MaB3ycu OyiH4a XOPHKMNA HIMHUA-TAAKHUKOT/IAP WIAPXU.

OMOLMOHAN CTPECC MEXAHU3MIIAPUHU TAJKHK STUII Ba YHUHI IIMKACTIOBYU
TabCUPUTA  OPTraHU3MHUHT  (U3UOJIOTHK  YHJAMIWINTUHA  OIIMPHIITA
WYHAaNTUPWITAaH WIMHMH W3JIAHUIUIAD KAXOHHUHI €TaK4Yd WIMHM MapKasjiapu Ba
ONMI TaBJIMM Myaccacaiapu, xymianaH, Department of Preventive Medicine
(AKII), American National Health Institite (AKIL), University of Lisbon
(ITopryranus), Aristotle University of Thessaloniki (I'perust), American Institite
of Stress (AKII), Berlin Institite of Stress (I'epmanwusi), Stress Institite in Paris
(Dpanmus), Energy Metabolism Disorders and Thrapies, Centro Nacional de
Investigaciones Cardiovasculares Carlos Ill (Manpun, Wcmanus), Erasmus
University Medical Center (Porrepmam, Tommanmus), Kafedra Biofizyki
Srodowska, Uniwersytet Lodzki (ITonsmra), Medical University of Graz (I'par,
Asctpus), Warsaw University of Life Sciences (Bapmasa, IToabima), Institute of
Psychologic Stress Study (Xaiidga, Ucpoun), XapbkoB THOOHMET YHUBEPCUTETH
(Yxpauna), Bonarorpaa unmuii mapkasu (Poccust), TOunucu gaBiaaT yHUBEPCUTETH
(Tpy3us), Y36exncTon Mummmii yHHBepcHTeTH, BHOOPraHMK KHMME MHCTUTYTH/IA
(V36ekucToH) 016 GOpHIMOK/IA.

CrtpeccHUHTr opraHuzMjard HopMan (PU3HOJOTUK >Kapa€HJapHU U3JaH
YUKApUIINTa OWJ >KaxOHJa oJIM0 OOopwiraH TaJAKUKOTIAp HaTWXacuia KaTop,
KymiaJaH, KyWuJIard WIMHA HaTWXKajgap OJIMHTAH: CTPECC TabCHpUJA
MUTOXOHJIPUSIIAp MeMOpaHajmapuaard MaTOJOTUK V3rapuijiap aHHUKJIaHTaH
(Department of Preventive Medicine, New York, United States of America);
MUTOXOHApUAT (HOCHOIUTUTAPUHUHT OUOKUMECH Ba MAaTOGU3HOIOTUACH TAIKUK
kuaunarad (University of Lisbon, Portugal); ctpeccaa MuToxoHapua maToreses Ba
muchyHkus xonatiapu kypcarunrad (Aristotle University of Thessaloniki,
Greece); kamamynuiapmaru amonmoHan  crpeccaa  JIIIO  wunr  TYyKuMMma
cenuUKINTA XaKUJard MabiyMoTiap Tusumiamtupwiran (TOwmucu maBnat
YHUBEPCHUTETH., ['py3usi), aHTUTHIIOKCAHTIAp XaKUJard MabIyMoOTiap, CTpeccia
Xy’kalipa Ba MUTOXOHIPHSUIAPHUHT >KAPOXATJIAHUIIMN, TUIIOKCHUS >KapaéHiapu,
3axap Ba TOKCHMHJIAPHUHT OKCHJIOBYM CTpeccra Tabcupu ucbotnanran Kangwon
National University (XKanyouit Kopes), Ti Yu Chang Road, Hangzhou (Xwuroii),
Mumbai University (Xunaucron), xyxaiipa Ba mutoxouapusuiapaaru JIIIO Ba
ra3-KucjiopoJ] aJMallluHyBH, OKCHUUIaHYyBYH (hochopraHuIl kapaCHIIapH, TYpJd
MATOJIOTHK XOJaTjiapAa MUTOXOHIPHSIAP CTPYKTypacu Ba (DYHKIUSIApUHUHT
Oy3uIHIIM aHuKIaHraH (Y30eKHCTOH MHJUIMH YHHBEpPCHTETH, BHOOPraHuK KuMé
MHCTUTYTH Ba Tomkent J{aBaaT THOOUET akageMusicn, Y 30€KHCTOH).



JlyHéna CTpECCHUHT OPraHU3MHUHT TYPJIM abh30 Ba TYKUMajlapura TabCUPUHU
TaJIKUK ATUIN Oyinya Oup Karop, KymiaadaH, KyWugard ycTyBOp HyHaauIIapa
WIMHI  TaAKUKOT HIUIapu oJaud OOpHIMOKIA: CTPECCOTeH OMUJUIAPHUHT
TypJapyHH Ba yJIapHU OPraHU3MIa MOJEKYJISIp-(QU3UOIOTUK TaAhCUP MEXAaHU3MUHU
ucOOTHam; CTpPeCCHM Typau OocKuuiapuaa TYKMMa Ba XyKadpanapjaru
y3rapuiljiapHi aHUKJIAIll; CTPECCHUHT OpPraHu3M TYpJid €11 JaBpjapuiard TabCUp
MEXaHU3MJIAPUHU  KCOOTIIAIll; CTPECCHUHI TYpJIM OOCKUWIApHAa OpraHU3MJIaru
rymopas OOIIKapyB Ba BEreTaTHB HEPB CHCTEMAaCHJArd y3rapuilIapHU acocCiall;
CTpeccra OpPraHM3MHUHI WHIMBUAYaJl YUJAMJIWIUTUHU OIIMPAIUTaH caMapaliv
AHTUTUIIOKCAHT Ba AHTHOKCHJAHT XyCycHUsTIapura »sra Oynran JOpUBOp
MOJIaIapHU SIPATHIIL.

MyaMMOHHMHI YPraHWITaHJIMK Aapakacu. DMOUUOHAN (XUC-TYWFyra oun)
CTpecC MEXaHU3MJIapU Ba yJApHU MHUTOXOHJPHUSUIAPHUHT MATOJOTUSACUIATH POJIU
(Ressler et al., 2016; Lambertini et al., 2015; Morava et al., 2013) Ba yHuHT
MIMKACTIOBYU TabCUpUTa (PU3UOIOTUK (HYHKIUSIIAD UHIMBUIYAT YUIAMIAIUTHHA
omupuiHuHT Wyapu (Mc Ewen et al., 2015; Morena et al., 2015; Warren et al.,
2013) u3nab Tommirad. DMouusiiap OujaaH OOrauK Oapua xoaucanap OOII MHS
MmyaiisH Oynummapuauar Qaommurun (Szabo, Billett, Turner, 2001; Borovsky,
Adham et all., 2001) HaTHKacu 3KaHIUTH, MUTOXOHAPHUSIIAP TYPJIH XHIT ATOJIOTHUK
TabCUPJIADHUHT OUpIaM4d HUIIOHJIAPU DSKAHJIWTUHU KYpcaTyBuUM  KYTI1a0
skcniepumenTai MabiymoTiap (Di, Canton et all., 2007; Szeto, 2008; Huttemann et
all., 2008; Wallace, Fan, Procaccio, 2010) anuknanran. Kamamynuiap Oorm
MUSICUJIAaT MUTOXOHAPUSUIAPHUHT Hadac OJuII 3aHXUPHUIArd CTpecc OKuOaTuiaa
KeJUO YMKaaurad Oy3uwIUIUIApHA aHTUOKCUIAHT Ba aHTUTUIIOKCAHTIIAp €pJaMuia
nasomamn (Aboul-Fotouh, 2013); HelipoaereHepaTHB KacajUTMKIAp MAaTOrCHE3MIa
AMOIIMOHAJI CTPECC PUBOXKIIAHUIIMHUHT MexaHusmiapu (Bacenuna u ap., 2013);
CTpecC KacaJUTMKJIAPHUHT PUBOXJIAHUINNTA OJMMO KETyBYM, OPraH Ba TU3UMJapra
KAPOXATJIIOBUM TabCUP KypcaTyBuu oMmiI Oynumm xamM MyMKuHIUTH (Cyaoakos,
1995; Temnsriii, 2008) ncboTaanraH.

KOxopuna kentupuwiran WiMui TaAKAKOT UIILIApUA CypyHKaIu CTPECCHUHT
opraHusMjard (pU3MOJIOTHK TH3UMJIAp OapKapopJMrura MOJCKYIAp Japaxaaard
TabCUPH Ba OYHUHT OKMOATHIAa WMMYH TH3UMUIATd YMYMHH PEryJIsIUASHAHT
XyXKalpaBuii Ba TyMoOpasl Oy3WIMIIKA Xamja OOIlKa MaTOJOTHK XapaHiap Xap
TOMOHJaMa TaaKuK KuiauHraH. LlyHuHrImex, Typiau (pU3MOIOTHK Ba MaTOJIOTHK
XoJlaTiapja apuM aHTUTUIIOKCAHTIAPHUHI TabCUP MEXaHU3MIIApU KypcaTHO
oepunran. XKymnagaH, 0eH30HaJI Ba KaTalluH OPraHU3Ma KUCIOPOA UCTEbMOJIUHU
(Annamyparos II.W., 1999; Acanosa K.A., 2002) Ba MUTOXOHAPUSIIAPHUHT HAa]aC
omumr pyukmusicunun (KypmykoB A.I'., Haszpymnaes A., Axmepos P.H., 1990;
Hazpymmaes C.C., 1994; AcanoBa K.A., Hypaunos IILII., 2002; AcanoBa K.A.,
2002; Kymmamartoa WM.D., Illupunosa.A. Ba 6omk., 2002), Xyxaiipaga ajacHHH
HYKJICOTHIJIAPUHUHT XOCHJI OYJIMINM Ba WIUIATWIWINHN >KapaHIapWHU CHHXPOH
paBUIIZa y3rapTUpaad, SbHU TYKHUMalapAa KUCIOpOA Ba cyOcTpariap
capraHumMHU TeXaMKop pexumura yrkazaau (AnmaroB K.T., [Hupunosa U.A.
Ba Oomik., 2000; [Iupunora 1.A.,2005 ).



Anabuérnapaa CypyHKaJId 3MOIIMOHAN-OFPUKIN CTPECC PUBONKIAHUIIMHUHT
Typau OocKuwiapuaa (XaBOTHPJAHUII, PE3UCTEHTIMK Ba  XOJCU3JIAHUII)
KaJlaMyIIJITApHUHT 001 MU, TUMYC, Oylipak ycTu Oe3iapu Ba KUTrapja dHEprus Ba
munu  anMamuHyBugaru — Oyswmmmmiap, JIIIO Ba  docdonunazamapHuHr
daomnuknapuaary  y3rapuiiapHd  Xykaiipa, MemMOpaHa Ba  MoOJIeKyJa
Japakanapuia xamja aHTUTUIIOKCAHTIAp — KaTalliH Ba OCH30HAJIHUHI CTpeccra
TAbCUPH XaKUJaru MablymMoTIap MaBxkya »5mac. KarauuH Ba O€H30HAJIHU
HMOLIMOHAI-OFPUK CTPECCHHHUHI Oapua OOCKM4YIapuaa OJaM Ba XaWBOHJIAPHUHT
TypJu ab30 Ba, TYKAMaJApUAard Yys3rapuuuiapra TabCHUPU XaKuda OJUHIaH
MabJIYMOTJIAp XyKalpa Ba AaWHUKCA, MHUTOXOHJpHUsIapAa CTPYKTypaBHM Ba
(¢yHKUIMOHAN Oy3WJIMII MEXaHW3MIIAPUHHU SHAJa YyKYpOK YpraHullira Ba yJlapHU
KOPPEKUUsl KWIMIIHUHT SIHTU MCTUKOOJIM WYHAIUIIapuHU o4ub Oepuiira,
HaTWkaga OeMopJiapra aHWK TAIIXUC KYHHIIra Ba yJapHU camapajd JaBoJialira
UMKOHMUSAT sipaTra 0yiyp 31u.

Juccepranmuss MaB3yCHHMHI JUCCEPTANMSA 0aKaPWIAETIaH OJIMH TABJIUM
MYAacCCACACMHHMHI WIMHI-TAIKUKOT MILJIAPH OMyIaH OOFTUKIUIM. {uccepranus
TagkukotTu Hamanran JlaBmar yHUBEPCUTETH WIMHH-TEXHUK KEHTAIITMHUHT
2013 #iun 10 suBapmarm Nel-connmu kapopu Owinan Tacaukianran «Typnu
ouonoruk ¢aon Monaganap Ba (IaBaHOWUIAPHUHI OpraHU3MIard Mojajga Ba
SHEPrusl aJIMallMHYBUra TabCUpP MEXaHM3MHMHM YpraHumr’  MaB3yCHUJaru
dbyHIaMEeHTall UJIMUM aCTypu acocuia Oakapuiiiu.

TagKMKOTHHHI  MakKcagM  CyYpyHKalM  3MOLMOHAI-OFPUK  CTpeccu
PUBOXIIAHMIL JIMHAMHMKACUJA OK KaJllaMylUlap OpraHu3MUIArd TIa3-KUCIOpOa
anMalluHyBH, 001 Mus, Oyilpak ycTu Oe3napu Ba TUMyCJard aipum (pU3noIoruK
KYPCAaTKUYJIAPUHUHT Y3TapuIllid, SHEPreTUK Ba JIUIMWJ aJIMAIlUHYBH, JIUTIOJIUTUK
depmentinap Qaommuruauar Ba JIIIO xapa€HiapuHUHT Y3rapUIIUHM, YJIapHUHT
TaHACWTa KaTalluH Ba OCH30HAJT KUPUTWITaHJa KaHJal y3rapuiuiapra yupammvHu
aHUKJIaIIad noopar.

TaagkuKoTHUHT Basudaapu:

KaJjamMyluiap/a ra3-Kucjaopo]l alMalluHyBH; TUMYCH Ba Oyiipak ycTHu Oe3napu
MaccacuJard y3rapuiuUiapHd Xamjaa Mus Ba Oyiipak yctu Oesnapuiaru
KaTeXOJIAMUHJIAp MUKJIOPUHH aHUKJIAIII,

Musi, Oylipak yctu Oe3napu, TUMYCH Ba UTapH TYKUMallapuaard ajeHUHIN
HYKJICOTU IJITAPHUHT MUKJIOPUHU aHUKJIAI,

MHUS Ba JKMIrap MUTOXOHAPHUSUIAPUHUHT Hadac OJMIIM Ba OKCUAJIAHYBYU
dbochopraHuIuHA, POTEHOHTa CE3rUp Ba pPOTeHOHHM ce3Maiiauran HAJ[.H
OKCHJa3aJIapHUHT (DAOUIUKIAPUIATH Y3rapuIUIapHU TaJAKUK KUJIHILL;

Musi, Oyipak yctu Oesnapu, THMYC Ba KArapjaa Junuja Ba gocdonunuiap
aIIMaITMHYBHHH aHUKJIAII;

oo mus, xurap, Oydpak yctu Oe3napu Ba THMYC TYKUMaiapuaa Ba OoII
MU, JKUrap MUTOXOHApUATIApUIA JUMUIAp Ba (pochonunuanap alMalInHyBUHA
xamaa gocdonumnazanap GaoJTTUTHHN aHUKJIAI,

6om Musg Ba KHrap — MUTOXOHApusuiapuaa  (ocdonumaza Ay,
mu3zodochonumnaza A; Ba pochonmmnaza [ mapHUHT (HaOTUTHHN aHUKJIAIT,
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KaJlaMyIUTApHUHT 0ol Musicu, Oyipak ycTu Oe3napu, THUMYC Ba KHUrap
TYKUManapuaa, Mus Ba Jkurap wmuToxoHapusapuna JIIIO xapaéunapunu
aHUKJIAII.

TaagkMKOTHUHT 00beKTH cudaTuia JadopaTopus OK KallaMylUIapy, YHIaH
aXpatud ojguHTaH 0ol Mus, TUMyC, Oyipak ycTu Oe3napu, KUrap TYKUMalapH,
KaTeXOJIaMUHJIAp, AJCHUHIM HYKJICOTHANAP, MUTOXOHApPUSIIAp, JUIUIIAP,
dochomunuanap, aunoautuk gepmentinap Ba JIIIO xamaa aHTUrHUIOKCaHTIAP-
KaTalyH Ba OCH30HA OJIMH]IH.

TaaKUKOTHMHTI MpeAMETH — CTpecC MIAPOUTH/A KaTallMH Ba OCH30HAJIAH
¢oiiaTaHUITHUHT Makcaara MYBOQUKIMTHHM Oaxojall y4yH UIUIATHITaH
(pU3HOTOrMK Ba OMOXUMUSBHM KYpcaTKU4jiap.

TagkukoTHUHT ycyaiaapu. TaxpubamapHu yTkasumga (QU3HONOTHK,
OMOXMMHUK, OMO(HU3MK Ba MOJIEKYJISp OMOJOTHUK ycyiuiapiaaH (auddepenuman
neHTpudyra, noJsiporpadus, IOMKa KaTJIAMJIHA xpomarorpadus,
cnekrpodoroMeTpusi, GoToKaTOpUMETpHs) PoiiTaTaHUIIH.

TagKMKOTHUHT WIMMIA SIHTWJINTM KyiHugaruiapaad uoopar:

CypyHKaJly 3MOLMOHAI-OFPUKJIM CTPECC TabCUPHAA TYpJIU ab30japaaru
XyKalipa Ba MUTOXOHJIpUS MeMOpaHaJapUHUHT CTPYKTypa Ba (PYHKIUSIIApUHUHT
Oy3uiuInuIapy XaBOTHUPJIAHUIL, PE3UCTEHTIIMK Ba XOJICU3JIAaHUII OOCKUYJIapHja
Oup-oupuaan papKIaHUIIMHUHT MOJICKYJISIP MEXaHU3MJIapU aHUKJIaHTaH;

CTPECCHHHI XaBOTHpJiaHUII Oockuuuaa (ochonunazamsapHUHT THAPOIUTUK
daomuknapura HucOaran TpaHcdepaza (PaoUTUKIAPUHU KydaluIIM JUNWJ Ba
dbochomunuamapHuHT MUKJIOPUHH, “HOHOKATIaM  JTapHU MeMmOpaHaja
Kymaiiummra Ba Xyxalpajgara MeTaOoJu3M KydalHIIura 0JIU0  KEJUIIU
UCOOTIaHTaH;

CTPECCHHHI' XaBOTHUPJAHMII OOCKMYMIA XyXKailpaja KaTexojJaMWUH Ba
aneHuHHykieoTu ] (AJl) JapHUHT CHUHTE3MHMHT Ky4YalWId MHUTOXOHJIpHsIapaa
Hadac oynuIll Ba OKCUIAaHUILTN (HOochOpIIaHUIT XamIa OpraHu3MIa ra3-Kuciaopo
AJIMAIIMHYBUHUHT OIIUININTA OOFIUKJIUTY aHUKJIAHTaH,

docdonunazanapuuHr Tpanchepaza GaoyUTMKIAPUHN OUIUIINA XYy>KalpaHUHT
CTpYKTypa Xamaa QyHkuusicu, Mutoxouapusana AT® cuHte3u, opraHuzMia ras-
KUCJIOpOJ  QJMAlIMHYBUHUHT  COFJIOM  XallBOHJapaaru  Kypcarruuiapra
SKUHJIAIIAIINTA OJMO KEJIUIIW PE3UCTEHTIMK OOCKHYMIa COomup OViaummm
1cOOTIaHTaH;

CTPECCHUHI XOJICU3JIaHMII Oockuuuaa ¢Gocdosnna3aiapHuHr THAPOJIUTUK
daonnuKIapuHd  OIIMIIK  XyKailpajapaa — gocdonunumyiap  CUHTE3WHH
CEeKMHJIAIITUPUILIM HaTWKacuaa MeMOpaHaiapAa ‘‘MOHOKATiaMm JapHHU XOCHJI
OYIUIIMHY, MHUTOXOHJIPUSHUHT MWYKM MeMOpaHacuJaH LHUTOXPOM ¢ HHHT
YUKUIIMHUHT Ky4aluIy aHuKJIaHTaH;

KaTalMH Ba OCH30HAN XaWBOHJIAp OpPraHU3MHUIra KUPUTHITaHNA, CYpyHKaIH
SMOLMOHAI-OFPUKJIM CTPECC TabCHUpUAA XyXallpa Ba MUTOXOHApHUsUIapAaru
SHEPrys Ba JIMIKJ aIMAIIMHYBUAArU Y3rapulUIapHd MebEpra SKUHIAIUIIN KU
TEHIJIAIIMIIN UCOOT KUJIMHTaH.



TaagKMKOTHUHT aMaJuii HATUKAJAPH Kyiuaaruaapaan noopar:

CypyHKaJ1 3MOLMOHAT OFPUKJIN CTPECCHUHI XaBOTUPJIAHMIL, PE3UCTEHTIUK
Ba XOJIJIaH TOMUII OocKuuKia 001l Musi, TAMYC, OyiipakycTu Oe3iapu Ba Kurapja
Ky3aTWIraH Y3rapululapHUu aHMKJIAall HaTHXKacuJa OJIMHTaH HaTWXKaiap, WIMUN
TaJKUKOT MILIApHAa, Y36ekucTon Mummmii yHuBepcutetn Ba Hamanran JlaBiaT
YHUBEpPCUTETHIA Tanabanapra ojjaM Ba XallBOHJIap (PU3UOJIOTUSICH, MapKa3uil acad
TU3UMH Ba O aca® TU3UMHU (PU3MONIOTHSIIAPU, SHAOKPUHOJOTUS (paHIapUHU
VKATHIIIA KyIIMMYa MaTtepuan cudaTtuaa GoiraasaHuiIMOKIA;

Jluccepranusiia ONWHTAH WIMHH HaTwkKamap TUOOWET KIMHHUKAcUAA
CYpYHKaJIM SMOIMOHAT OFPHUKJIM CTpeccra yuparaH OeMmopiapJard MnaToJIOTHK
V3rapuiuiapHi OFup €KUM €HTWJUIMTMHU aHUKJIAIl yY4yH TallXuc KYyHuIjga xamjaa
naBojamiga goigananca xam oynaau.

TagKuKOT HATHXKAJIAPUHUHT HWIIOHYWIMJMIH. Xap Oup TaaKUKOT
Taxpubanapu »Hr kamuyaa 5-10 mapra yTkaswiran. By sca 3HT umIoHWwIM Ba
Oapkapop HaTHXKAJIAPHUHT VpTauya KUWMATUHA XHUCO0JIa0 YUKHUII HWMKOHUHU
Oepranu OwWJiaH acocjiaHraH. DKCIIEPUMEHTAJ MabliyMOTJapra CTaTUCTUK MIILJIOB
Oepuill, XaTOJMUKIAP, YpTada, UIIOHWIMIMK WHTEpBALIAP, CTAaHAAPT OFUIILIAPHU
xucobnam STATISTICA 6.0 xommploTep JacTypd Ba CTaHIApPT METOJIap
épnamuna onub Oopuirad. HaTwkamapHUHT CTaTHUCTHK aXaMUSTHUHH AHUKJIAII
yuyH, CTblojeHTHU T-KpuTepuiicuHu Xuco01a0 YUKUIITaH.

TagKMKOT HATHXKAJTAPUHUHI MJIMMHA Ba aMajiMil axamMusiTH. TaaKuKOT
HaTIWKAJIAPUHUHT WIMHUM aXamMusTH CYPYHKaJIU SMOILMOHAI-OFPUK CTPECCHUHT
PUBOKJIAHUIIM  JAUHAMUKACHJA  Ta3-KUCJIOpPOJ, DJHEPreTUK Ba  JIUMIUJJIAp
QIMAlIMHYBUHUHT XOJIATMHHW, aJ€HUH HYKJICOTHJJIapyu Ba KaTeXOoJaMHUHJIAp
mukaopu, JITIO xapaéunapu Ba IUNONUTHK (epMEHTIap (PAOJITUTMHU KOMILIEKC
paBuIia OaxoJIAIIHUHT SIHTMYa EHJAIIYBUA Takiud KWIMHIA Ba ymOy xoJjaT
CTpecc >KapaCHUHUHT MOJICKYJISIP KUXATIapUHUA aHUKJara épaamM Oepuiy ouiaH
OenrwiaHaau.

TaakuKOT HaTIWKaJapUHUHT aMalduil axamMHusATH OJIMHTaH (QyHIaMeHTAI
HaTWXKalap CypyHKald 5SMOIMOHAN-OFPUK CTPECCUHU KOPPEKUHUSUIANl YYyH
KaTanH Ba OCH30HAJIHW WIUIATHII MMKOHHUSATIAPU Ba MaKcaara MyBOQGUKJIUTH
Taxpubanap OpKajdu acociaHuO, McOoTaad OepwiraHu Ba OJMHTAH HaTHWXKajlap
CTpPECC MyaMMOCHHH MOJICKYJISIP MEXaHU3MJIAPUHH €YHINTa UMKOH OCpUIITUIAINP.
Nmpa onuHran Hatwkamnap ¢usnosnorus, Ouoxumusi, Ouoduszmka Oyiinya
KyJUlaHMajgap Ba VYKyB aja0uériiapura KUPUTHUIN YYyH TaBCHUS KUJIMHUIIIH,
IIYHUHTICK aiThO yTuiran gannap O6yiinda Tasadanap yayH Mabpy3a MaTHJIapura
KYIITWTUIITNT MyMKHH.

TaakukoT HATHKAJIAPDUMHUHT  JKOPUH KUJIMHUIIA. CrpeccHUHT
PUBOXJIAHUIIIMA MUTOXOHJpUsIIAp (PYHKUMSACHHUHT OY3WIMIIM Ba YHHU
AHTUTUIIOKCAHTNIAp OujaH Koppekuusiam Oyinya OJMHTaH WIMHA HaTHXanap
acocuaa:

CTpecCc  JaBpuaa TYyKMMa Ba  MUTOXOHApHsUIapJard  JIUNHUAJIAPp,
dochomumuunmap  muxgopunusr, JIIIO  xapaéam Ba  Qocdonumazanap
(aoyUTMKIIapu Y3rapuIuIapy aHWKJIaHTaH O0YyymoO, Oy WiMuid HaTkamapaan Amity
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university (XuHIACTOH) TaJAKUKOTYM OJUMIIAPH Y3IAPHHHHT WIMHUN HIILIapuIa
doiipananummorkaa  (Amity university (Xunaucron) wumar 2016 imn 30
CEHTSAOp/Iard  MabllyMOTHOMAcH). MabiyMoTiiap  TYKMMajapjard JIMIH]I,
xoJiectepu, Gochonunuy Ba 1130PoCcHOIUNUIAPHUHT MUKJIOPUHUHT Y3rapuIlu,
JUTOJIUTUK SH3UMIIAPHUHT (aosmukiapuHu kydaiumu Ba JIIIO sxapaéHUHUHT
(daoyanyBu CTPECCHUHT MATOJOTHUK TahCUP MEXAHU3MHHH Oelruianijia acocHid
OMWLIap/IaH OUPH PKAHIUTUHU KYPCATIH,

CTPECCHUHI PHUBOXKJIAHMIIIKMJIA OpPraHu3M TYKMMa Ba MUTOXOHJIpUsIIApUIA
munuanap anMamHyBUHUHT, JIIIO >xapaéHiapuHUHT Ba MHUTOXOHApUsIapaa
dochommmazanapuuar  (HAOJUTMKIAPUHUHAT — Y3rapuiuiapu  Oyinda  OJWHTaH
Hatmxkamap OT-®3-109 «ATepockiepo3 MyaMMOCH ASTHOMATOTCHE3WHHUHT SIHTH
TOMOHJIAPUHU WIMHI acociall, yHu O0CKMUYMa-00CKHY peadinTalusacu JacTypUHU
Ba OJJIMHM OJIMII, JaBoJjlall yciayOJapuHU WMMYHOKOpPpEKTOpJiap, TaOuwii Ba
CyHbuil ¢Gu3MKk omwuiapaaH doianaHraH xojijga HIUad YUKW  HWIMUAN
novuxacuaa (HamZAY, 2007-2011 i) sMomMoHal CTpecc TabCHUpPUAA Io3ara
KeJaJUTraH aTepOCKIECPO3IHUHT TYpJIM OOCKUWIapua JIUMHUAJIap alIMalllMHYBUHH Ba
JUTIOJIUTUK PH3UMJIAPHUHT Y3rapuliapuHu anukiamaa doigananuirad (Pax Ba
TEXHOJIOTUSJIAPHU PUBOKIAHTUPUIIIHA MYBODUKIAMTUPHUIIT KyMUTACHHUHT 2016
nun 9-Hos10p ATy ®TK-03-13/780-con MabJIyMOTHOMACH). Nnmuii
HATWKAIAPHUHT KYJUTAHUIUIIHA aT€POCKICPO3ZHUHT Typiu OOCKUYIapUIa JTUTU] Ba
dbochomunuanapHu aaMallMHYBUHUHT W3JaH YUKHUIIMHU WMMYHOKOpPpEKTOpJap
OuilaH AaBoJallira Xu3mMaT KUJITaH.

TagKMKOT HATHKAJAPUHUHT anpodauusicd. TaaKWKOT HaTWXalapu
«bBHOJIOTUK, KOJIOTUK Ba arpoTYNPOKIIYHOCTUK TabIMMHHUHT MyaMMOJIapyd Ba
uctukooutapu» (Tomkent, 2006, 2008); Axagemuk A. KocumoBHUHT 70 HHIUTHK
TaBaUTyAuTra OarunuiaHral «OU3uK-KUMEBUN OMOIOTHS Ba OMOTEXHOJIOTMSTHUHT
uctukoowapu» (AuamwkoH, 2007) wiMmuii-amanuii kKoHdepenusnapuaa; «Tamada
Ba WIMHH-TexHuKaBuii Tapakkuér» (Hosocubupck, 2010); «buomorns — XX
acpauar danm» (Ilymumno, 2010) xankapo uiamuii-amanuii KOH(GEpPEHIUIaApUIa;
akagemuk b. O.TommMyxamMenoBHUHT 75-UWJUIMK TaBaJulyAura OarWIIIaHTaH
«Dusuonorust Ba 6mopuzukaHUHT 3amMoHaBuit mMyammonapu» (Tomkent, 2010);
«brokuMé Ba OMOHAHOTEXHOJOTHSHMHT 10j3ap0 myammonapu» (Kaszan, 2012,
2013) maB3ycugard Xajakapo HIMHI-aManuii KoH(pepeHusiapaa; akaaeMuk b.
O.TammyxamenoBHUHT 80 MWIUIMK TaBajutyaura OarunuiaHraH «OU3uK-KUMEBUN
OouonorusHuHr Joy3apd Myammonapu» (Tomkent, 2015); npodeccop K.
T.AnmaroBuuar 70 WWIMK —TaBautyaura OarunuianraH  «buonorus Ba
AKOJIOTUSIHUHT J1073ap0 myammonapu» (Tomkent, 2015), mpodeccop VY. 3.
MupxompkaeBHUHT 70 WWImuK TaBautyaura OarunuiaHrad «DU3UK-KUMEBUN
OMOJIOTHSI Ba IKOTOKCUKOJIOTUSIHUHT 3aMoHaBuil acriektiapu» (Tomikent, 2016),
«3amoHaBuil (paH Ba TABIMMHUHT Haszapuii Ba amaiuii myammonapu» (Kypck,
2016) maB3ycuaaru xaiakapo WIMHUi-aMannii KoHpepeHwsina, «DaH Ba TabIuM»
(Mronbxen, 2016) waB3ycugars Xaiakapo WIMHH-amanuii KoH(epeHnusaa,
PecniyOnuka — wimwuif-amanuii  koH(epeHuusiiapuaa,  Hamanran — maBnar
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yHUBepcUTeTH Xa€Tt Qaonusatu xaBdcu3nura KadeApacHHUHT CEMHHApJapuaa
(2006-2016) mabpy3a KWIMHTaH Ba MyXOKaMmaJiaH yTraH.

TaagkuKOT HATHXKATAPUHU IBJOH KUIMHMIIM. J[Hccepranus MaB3ycu
6yitnua >kamu 24 Ta WIMHIl WMUDIap YOI OTWITAH, XKyMIaaaH, Y30eKHCTOH
PecniyOnukacu Onuit aTTecTanus KOMUCCUSICHHUHT JOKTOPJIMK JUCCEPTALMSIIApU
acoCHil MIIMMIA HaTWXKaJapUHU YO ATUIL TABCUsSI TUJITAaH WIMHK Hamipiapaa 12 ta
MakoJja, KymiiajaaH, 9 Tacu peciyOirka Ba 3 Tacu XOPXKUM WIMHH KypHaapaa
HAIIIp YTUJITAH.

JuccepTanMsIHUHT XaKMH Ba Ty3uwJMinM. /[uccepramus TapkuOu KUAPHII,
7ta 000, 9ra xymoca, ¢dogamanwiITaH anabuéTiap pyuxatugaH uOopar.
HuccepranustHUHT XaxMu 194 6eTHM TalTKuUiI ATTaH.

JIUCCEPTAIIUSIHUHT ACOCU MA3ZMYHHU

Kupum kucMuga MaB3yHUHT J1013apOIUTH Xama 3apypHusiTd aCOCIaHUIITaH,
TaJKUKOTHUHT MaKcaJu Ba Bazudayapu, 0ObEKT Ba MpeaMeTiapu TaBcU(IaHTaH,
pecnyOnuka  GaH  Ba  TEXHOJOTHUSJIAPH  PUBOMJIAHMIIMHUHT  YCTYBOP
HYyHaIMUUIapura MOCIWTUA KYpCaTWITaH, TAaAKUKOTHUHT WJIMHW SIHTUJIUTH Ba
amMauil HaTWXkanapy 0a€H KUJIMHTaH, OJIMHTaH HATHXKAJTAPHUHT UMUK Ba aMauil
axamMusATH o4yuO OepwiraH, TaJKUKOT HATIDKAJapUHU aMaluérra >KOpHi
KWIMHUIIY, Hamp OSTWITaH UWOUIap Ba JUCCEpTalMs TY3WIHIIM Oyinya
MabJIyMOTJIAp KEITHUPUIITAH.

JluccepTalvsitHUHT «CTpeccHUHT PUBOKJIAHUIL Ba TabCUP
MEXaHU3MJIAPH, MHUTOXOHAPHUSJIAPAATH V3rapUILUIADHH AHTUTUIIOKCAHTJIAP
OwjIaH KoppeKUMsJIANl XaKuAa aJaduér MabJaymMoTjaap mapxu» J1e0
HOMJIaHTaH OMpUHYM 000MAa cTpeccaa OpraHU3MHHUHT (PHU3HOJOTUK-OMOKUMEBUI
GYHKIUSTAPUHUHT Y3TapyIly, UMW aIMAllIMHYBUHU, JTUTUIAPHUHT IEPEKUCTH
OKCUJIJITAHUIIIMHUHT V3Tapullid, XY>KalpaHUHT CTPYKTypacd Ba (QyHKUMSICHIA
docdonunazanmapHuHr  poJid  Ba  YJIAPHU  KOPPEKIMsUIAI,  Xy>KalpaHUHT
CTPYKTYypacH Ba byHKUIHACH A MUTOXOHIAPUSIIAPHUHT UIITUPOKH,
dochommnmuamapHUAT  THUAPONHM3W Ba CHHTE3Wga MUTOXOHApHs  docdo-
JTUTNA3aJIApUHUHT  UIITHPOKH,  XyKalpalapHUHT  (U3HOJOTUK  OMOKUMEBUN
KypcaTKA4Iapura KaTaluH Ba OCH30HAIHUHT TabCUPU TYFPUCHATH MABIyMOTIAp
Oepwuiras.

JucceprauustHuHr  «XaWBOHJIApAa CYPYHKAJIM IMOLMOHAI-OFPUKJIIHN
cTpeccM MOJAEJMHU SIPATHII, TYPJU OPrawjapiaH MHUTOXOHJAPUAJIAPHU
axkpatud oMl Ba yJapAard y3rapuml  Japa’kajapuHd  aHMKJIall
MeToaJIapu» ae0 HOMIIAHTaH MKKUHYM O00MJa TaJKUKOT MaTepuajljiapu Ba
METOJTapU KEATUPUIITaH.

XanBOHJIAPJIAa CYPYHKAIM 3MOLMOHAI-OFPUKIN CTPECCH MOJICIIMHUA SPATHIL
taHa orupiuru 180-200 r OynaraH 30TCH3 OK dpKaK KajaMyluiapjaa YTKa3WIIH.
Taxxpuba OouutaHumMAaH TaxMUHaH 2 XadTa ONAMH Kalamynuiapia ‘‘O4MK
MaloH” TecTh Oyinya SMOIMOHAJUINTYA AHWKJIAHIW. ByHWHT ydyH XalBOHJIAp
KOPOHFY KyTHAaH Owpnan guamerpu 1,5 m Oynran, Tomommapu 20 cMm JHK
KBajpatiapra OynuHrad, nmoigan 60 cM IOKOpHUIa MapKasia OaTaHIIMKKa OCUJITaH
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KyBBatu 500 BT Oynran Ky3ryid KU3AMPHUII JlaMmacu OYJIraH OYMK MailoHra
x)ounamtupwiad (“ouynk MapoH” HUHT Mapkasuga 1000 smrokcra TeHr OyniraH
Epyrmuk xocun kuiauHanu) (MBanosa, Ckonemsac u ap., 1979; Cynmakos, 1981;
Sudakov, 1984). bem kyH maBoMuja Xap 2 JaKWKaJa XaidBOHJAPHHHI Xapakar
daommru metpaapaa 6axonanau (0,3 koddduiuenTra KymanTupuirad, KECUIITaH
KBaJIpatTiap COHMra Kapad); IIyHUHT/ICK, eKaauil mapuKyaiap, ypuHamus, “oumnK
MalJOH” MapKa3ura 4YUKUII, IOBHHMII Ba OpKa MaHXXajlapuaa TYypHUIl Kadu
Xojatnap XaMm xucoOra onuHAu. by Kabm kypcaTkuuiapHuUHT Oapuacu
KaJlaMyIIUTAPHUHT SMOIMOHAJUIMK Me30HH OYynmub xu3mar kwiau. Kamamymuiap
uMMOOWIUTaHnO, Top Kadacyamapra >KOWIAIITUPUITAHIAH KEHHH yIapHUHT
MaHxajapu Ba Aymura xap kyHu 30 JakukaaaH dJIEKTp TabCUPOTH Oepuiiau (TOK
yacrtoracu — 50 I'u, kyun — 30B, umnynscnap gacroracu - gaKkukacura 7/ mapra,
uMmnynbcnap y3ywiauru 0,5 cek). XallBOHJIapHUHT TypyXura kapad »dJIeKTp
TabcupoTu 1-2 Ba 3 xadra, myHuHraek, 1-2 Ba 3 oil maBomuga oiubd OopwuIu
(Cynaxos, 1981; Sudakov, 1984; CagsikoBa, 1995).

XauBoOHJIap/1a Ta3-KUCIOPO/1 aJIMAIIMHYBUHHU 0axoJiall Mojsiporpauk MeTo
Epnamua amaira ommmpwiad (AnmaToB, AXmepoB u jap., 1993). ByHuHr yuyH
XaliBoHHU xaBo Myxutuaa O, mukmopura ce3rup Oynaran Kmapk snextponu
KUPUTWITAaH TEPMETHUK WAMINTa XOWIAITUPWIaIu. by uanin MUKpoHacoc OuiaH
OupukkaHn OYaMO, yMyMaH OJTaHJa TallKd MYXHUTIaH aXpaaud Typaju.
MukpoHacoc XaBO MYXUTHHHMHT IUPKYJISIUSICUTA 3aMUH sIpaTHO, €MUK MYXUT
nunga O, KOHIICHTPAIUMSICUHM OUp TEKUC TapKadullyd Ba yuuiad TypUIMIIKIa
épnam Oepanu. YcKyHa Maxcyc siueiika OunaH OMpukkaH O0Yiau0, yHra KnapkHuHr
€NuK DJJIEKTPOAM YpHATWIAAW. YCKyHajgaru Oapya OupHKManap MOJIUITHIICH
Haryamapaan scaitaan. Xaxmu 500-1000 M repMeTHK KOMKOKJIU IIHINA WIWIITA
TaxkprOa XalBOHM koMnamtupuwiaau. Manm nuuaarn XailBOHHUHT Hadac OJIMIIN
HaTwkacuaa rasnu myxutna O, HUHr Kamaiumu pyi Oepamu. by xomar
noJsisporpaduk ycynu Ousan kuciaopoara ce3rup Kmapk anektpos Epaamuaa Ka
STUIAN.

Byiipak yctu 6e3mapu Ba 6011 MUs TYKUMAacH 1a KaTeXO0JIaMUHIAp MUKJIOPUHU
aHUKJIAI YYyH YpraHwiaéTraH opraH aXpaTtuO OJIMHAIW, YI4aHAJAW Ba KEPaKIu
MUKAOpAard Tykuma (3-5 1) Kailum Owiad MalijajgaHajd Ba O3TMHA MUKIOPAAru
cyB (5-10 mu1), yuxjopcupka KHCIOTa Ba IIMINA KYKyH COJIMHTaH XaBOHYaza
axmmiaad 23wiagu  (Acatuanu, 1965). ApanaliMaHd yuxJIOPCHpPKa KHCIIOTa
épraMuia MyailsiH jJapaxkarada apanamtupwiand (6om mus yuyH 1:5, Oyiipax
ycTu Oe3napu yuyH — 1:20). Hamynanap 30 makuka maBomuja apaialiTUPHIAIN,
Keiimn OypMmanu QuibTp €paamuna guibTpianaau. byiipak ycTu Oe3napuHUHT
AKCTpakTH siHa cyB Omnad 1:1000 HucOaTaa apanamrtupuiaay (HOPAOHIAIITHPHUILL
YUyH).

AHnapuHUHT MUKIOPYWHU aHUKJIAIN Y9yH Oapya mpenapaTtuB amMaauétiap 2-
4°C xapoparia yTka3mnagd. IKCTPAKIMS ONIHHIAH MAaXCyC COBYTKHYIA KEPAKIA
xapoparraya coByTwiran 8%-nmu xsopua kuciota Ba 40%-1u 3T cnuptu
apanammacu OwinaH yTkasunaau. Kymmmaguran cnupT macT XapopaTaa TyKuma
AKCTPAKTIApU My37a0 KOJUIIMHWHT OJIUHU OJlaid Ba Oy KYNTruHA OHOJIOTHK
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HaMyHajlapja MeTa0OJWTIApHU TYJIWK aHUKJamjaa Kyrnad Oymub, xap Owurra
OKCTApKTHU 3puThIHK Tanad kuamaiiau (Farell, Olson, 1973; Kocenko, 1981).

XaWBOHJAPHUHT OOl MMSICH Ba KUTapu TYKUMACHIIAH MHUTOXOHJIpUsIap
yMyM-KaOyn kuiauHran nuddepennuan nenrpudyramam meromud (Hogeboom,
Schneider, Pallade, 1948) 6yiinua 6ab3u Oup MoauduKaUsIapy Omian (AIMaToB
u 11p., 1993) axpaTuinau.

Typnmu xun Merabomuk xonatiaapaa (V, — okcuajaHuil cyOcTpariapu
uitupoxkuaa, Vs — AJI® umrupokuna, V4 — AIA® tyrammnan keiuH, Ve - 2,4 —
OUHUTPOPEHON OujaH aXpajiraH OKCHJIAHWIN) MHUTOXOHJIPHUSUIApHUHT Hadac
OJIUII TE3JIUTH TMOoJIporpaduK MeToa OuiaH, aillaHyBUM IUIATHHAIN SJICKTPOA
épmamuaa, 1 M Xaxxmaaru nosusporpad SUYCHKaAaCHHUHT CTAaHAAPT HIApOHUTIApUIa
25°C xapopatria Kyiugara TapkuOiu MyXUT[a KalJl KWIMHIU: caxaposa - 250MM,
KCl - 12mM, KH,P04 - 5MM, tpuc-HCI-0ydep - 5SMM, pH 7,4. OxcumnaHuir
cyOcTpaTiapu: cykuuHar Ba riayramar 10MM. Peakuus nonsiporpad siueiikacura 3-
4 Mr MUTOXOH/IpUS CYCTICH3USICUHUHT OKCWJIMHM Kymuin Ouiad Oonutanau. AJ[D
mukzopr 200MkM, JTH®-510°M 6ynran (Ammaro K.T., Axmepos P.H. u mp.,
19936). AA®/O xo3dpdunmentn Ba Yanc Oyiimya Hadac OJUII HA30pPaATH
kartamurd Chanse B., Williams G.R. merommapu Oyiinua anukiaanaun (1956).
MutoxoHapusuiapuu  Oup Mapta My3natu0, sputunrangad kenH HAJ[.Huu
TAallKd Ba WYKU WYJUIapuja OKCUIJAHUIIM ToJisiporpaduk MeTtoau OuiiaH
anukianau. HAJI.H aunr okcuananumm siuerikara 1 mo 3 mxmons HAJILH kymmim
Owrnan Oaxonanau. HAJIH HUHTr OKCHIJIAaHMIIM TalmIKW HYJIM 2 MKI POTEHOH
HITUpoKuaa aHukiaanau. MukyOauus myxutu: 0,30M caxaposza, 10 MM Tpuc-
HCIl, pH — 7,4 (PaxumoB, AnmatoB, 1977). Typiu xun MeTaOoNHMK XojaTiapiaa
rnyramar, cykuuHaT Ba HAJI.H HUHr OKCHMIJIQHWIIIHM TallKW Ba WYKA WYIIH
Oyiin4ya OKCHJJIAaHWIN TE3JUTW HAaHOTPaMM aTOM KHCIIOPOJ, JaK/MI' MUTOXOHJIPHSI
OKCHJIM KYypUHHUIIUA UOaaTIaHTH.

JITIO xapaéunapununr teznuru FO.A. Bnagumupos Ba A.M. ApuyakoBHUHT
MHKPOMETOAM — THOOApOWTypaT Kuciotacu Ownad anukiaanad (1972). 1 mn
XXMM HWHKyOammoH MyxXuTHUHT Tapku6u: 0,2 MM NaysP,0+10H,0; 1 MM
HAJI®H; 0,012 MM Mop ty3u (FeS04(NH4)26H,0); 50 Mk Oorr mMus, THMYC,
Oyiipak ycTH Oe3napu Ba >KUTAp TYKUMaJapUHUHT cycrneHsusuiapu; 50 MM Tpuc
HCIl-6ydep, pH- 7,4.

YMymull munuanap TYKuMaaaH XjJopodopM Ba METAHOJ apajialiMacu OuiiaH
AKCTPAKLMUIAHAIM Ba OKCTPAKT JUNUA OYiIMaran KyliuMyanapJaH CyB EKHU
Ky4CH3 TY3JId OJpuUTMa OWIaH I0BMO TalUIaHTaHAaH CYHT KypUTHIHO,
JUMUAJAPHUHT YYKMacHd aHAJIMTUK Tapo3uja YI4aHuO, MHUKIOPH aHWKJIAHAIH
(ITpoxopona, 1982).

dochomunummap THAPOTUIUHUHT CYBIA SPYBUH MaXCYJIOTIAPUHHU aXKPATHIII
y4yH OKap ropu3oHTan xpomartorpadus meronuaan ¢porgananmiay (Kapramomnos,
1981).

Muroxouapran dpochomnmasamapurunr Gaomturn 37°C 1a opraHeIanapHu
WHKyOauus Kuiauil naituna docdonunuaiap TapKUOMHUHT Y3rapuiuura kKapaod
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oaxomanau (['opOaras, Mupramunos, AnmatoB, Paxumos, 1988; Mupranumos,
1990).

«CypyHkajan IMOLMOHAJI-OF PUKJIH CTPECCHUHT PHYBOKJIAHUII
AMHAMHKACHIA KAJAMYIUIAPHUHT ra3-KUCJI0PO AJIMAIIMHYBH XaMaa aiipum
(pU3HO0IOrHK KYPCATKMWIAPDUHUHT OY3WJIMIIM Ba YJIAPHU AHTHTUIIOKCAHTJIAP
OMJIaH KoppeKuusiIam» 1e0 HOMJIaHTaH yYuHYM 000M1a CypyHKaJIM YMOIIMOHAI-
OFPUKJIM  CTpeCC TabCUpHAA KallaMyIUIAaPHUHT Ta3-KUCJIOpPOJ Ba 0ab3u
(GU3HONOTUK KYPCATKUWIAPUHUHT OY3WIMIIN MEXaHU3MIIAPDUHU aHUKJIAIl Ba
yVIapHU  aHTUTUIIOKCAHTIAp OWjlaH  KOPPEKIWs  KWIHWII  Macaiajapura
OaruIIIaHTaH.

T'az-kucnopoo armawunysu.

CypyHKa® 3MOITMOHANI-OFPUK CTPECCH TWHAMHUKAcCHaa XaWBOHJApaa Tras3-
KHCIIOPOJ] aJIMAIIMHYBA TaXpWOAHWHT JTaBOMHIUMTHTA Kapab y3rapaiw.
CTpecCHUHT XaBOTHPJIAHMIN OOCKHYMAa Taxpuba XalBOHJIApW OpraHU3MU
TOMOHHUJAH KHCIIOPOJT HMCTEChMOJMHHUHT OIIMINWIa oJu0 Kemaau. byHna
KUCJIOPOJHUHT MAaKCHMaJI HCTEbMOJ KWJIMHHUII Japakack TaXpUOaHUHT 2-
xadracuaa Ky3atuiaau. byHnail okopu gapakajgaru MeTaOOJM3MHH TabMUHJIAII
y4yH KaTTa MHUKIOpJArd KUCJIOpoa Tanad KuwiumHaau. TaxpuOaHuHr 1 oiuman
KEWHH ra3-Kuciopo]l alIMAllIMHYBH Jeapin Mebepnamann. I'.CenbeHuHr pukpuya,
OpraHu3M PE3UCTEHTIUK OOCKWYura yTaau. busHUHr QukpuMHu3ya, TaKpUOAHUHT
Oy mynnatiapuja XoJJgaH Touuill 0ocKuuM OomnaHaau. TaxxpubaHUHT 2 oitugaH
KeMMH Tra3-KUCIopoj alMallMHyBH HazopaTtra HucoOaran 29,2% ra mnacaiica, 3
opman kevmH 37,5% ra kamasgu. ['az-kucnopon anmammnyBu 50% ra errasna
XyKaiipa romeocTtasu OyTyHiai 0y3unu0, opraHu3M HOOY T OYnanu.

CypyHKanu SMOIIMOHAN-OFPUKIN CTpeccia XaWBOHIApJa Ta3-KUCIOPO.
aNlMallMHYBATAa KaTalliH Ba OCH30HAIHWHT TabCHPUHU YpraHUII Ma3Kyp
npenapariap CTPECCHUHT OpraHu3Mmra cajJOuii TabCHUPWHM KHUCMaH Yekiab
kyinmman  kypcarau. Crpecc Oommanrangadn 1-2 Ba 3 xadranma, SbHU
XaBOTHPJIAHUIIT OOCKMYMJIa KaTallMH HWINTHPOKHJIA Ta3-KUCIOPOa aJIMallluHyBU
COFJIOM XaiBoHJapra HucOatan aruru 12,6; 20,4 Ba 8,0% napra, OeH30HAI
umtupokuaa sca — 109; 18,7 Ba 10,6% mapra omau. XosgaH TOWMII
IApPOMTIIAPU/IA, STPHU CTPECCHHHT 2 Ba 3 OMJIapuJa KaTallMH WINTHPOKHIA ras-
KHCJIOPOJ] aliMaluHyBu aturu 4,5 Ba 6,2% ra, OeH30HaI UIITHPOKKIA dca 2,8 Ba
5,1% napra nacaiigu.

[ynnaii Kuamb, XaBOTHPJAHUII OOCKMYMJIA CYPYHKaIHW SMOIMOHA-OFPUK
CTpeCCH XaWBOH OpraHW3MHUJA Ta3-KUCJIOPOJ aJIMallMHYBHHHM ITacalTHupca,
PE3UCTEHTIMK OOCKMYMra VYTUIl OwiaH Taxpuba XaillBoHJIapuia KHUCIOPOJIHU
UCTEHbMOJI KWIMII acTa-CeKMHJIMK OujlaH MebEpiamaad Ba XOJIJIaH TOWMIII
O0ockuunga Oupo3 macasau. KartanuH Ba O€H30HAN XalBOH OpraHM3MMa Tas3-
KHCJIOPO/] QJIMAIIMHYBUTA CTPECCHUHT CaJOWii TAbCUPUHU TTACAUTUPAIH.

Tumyc 6a dytipax ycmu b6e3napu.

busHuHr Ky3aTumiap xaBoTupiaHuil Oockuuuaa (ctpeccaan 1 Ba 2 xadra
y110) Tumycuunr orupiuru 30,7 Ba 33,8% ra ommmuHu Kypcatau. Y4 xa@Tanuk
CTpeCcCIaH KEeWHH — PE3UCTEHTIIMK OOCKHYMIA THUMYCHUHT OFHUPJIUTH JCSPIv
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Mebpépra kKautau. Crtpecc TabCUPHUHUHI | OiMAa TUMYCHUHI OFUPJIMIU aTHIU
12,5% ra xamaiinu. XoiaaH Toium 6ockuuuaa (2 Ba 3 oijgaH KeWWH) TUMYCHHUHT
OFUPJINTU COFJIOM XailBoHJapHukura HucOatan 36,3% ra kamaigu. Crtpecc
XOJATUHUHT Oommga (2 xadra) TUMycHUHr orupiauru 33,8% ra, kaTanuH
umtupokuaa sca 8,0% ra, 6enzonan Ounan 3ca 7,7% ra omraH. TaxpuOaHUHT
HucOaTaH Y30KpOK Myjaaatujaa (2 oifga) runomMeTadboaukiap HUIITHPOKHUCHU3
TUMYCHHMHT ofupiuru 36,3% ra, katanuH wumrtupokuaa 5,3% ra, OeH30HAT
umrupokua sca 6,0% ra kamaiau.

Byiipak yctu Oe3napyHMHI MaccacuHHM Yymyam Oup XadTanuk TaxpubOagaH
KeinH Oyiipak yctu Oezmapu 12,0% ra omica, 2 Ba 3 xadTangapia MOC paBHUIIIa
20,5% Ba 28,8% ra omumuHu Kypcatau. PesuctenTiauk 6ockuuuaa (crpeccaan 1
oil YTuO) roKopHuaa KypcaTud YTUITaHUIEK, OyipaK ycTH O€3JIapUuHUHT OFUPJIUTH
nacan6, mewbépaaru KypcaTkuujapra sSKHHIAIIU. XOJJaH TOWHUIIl OOCKMYM]IA
(ctpeccman 2 Ba 3 o#t yTuO) Oyipak ycTu Oe3napu OFUPIMTMHUHT TAcCanuIIN
cesunapiu gapaxkana teznamau (15,4% sa 21,4% ra).

CrtpeccHuHT OonuiaHFud OOCKMYMJIa KaTalliH Ba OCH30HAJICU3 OyHpak yCTH
OC3JapUHUHT  OFUPJUTM  OlICa, CTPecC  TAbCUPUHUHT  JTaBOMMIIUTH
y3aUTUpWITaHjga d3ca, akCHHYa, macasjau. Taxpuba XalBOHJApU OpraHU3MHIa
KaTalluH €K OCH30HAJI KUPUTWITaHAA IOKOPHUAArd Y3rapuiiap CEKHHIIAIIIH.
Arap ctpeccHunr 6ommuna (2 xadracuna) Oyiipak ycTh O€3JIapUHUHT OFUPJIUTH
20,5% ra omica, karanuH WImTHpokuaa — /7,3% ra, OCH30HAI MINTHPOKHUIA 3Ca
8,8% ra ommu. TaxpuOGaHuHT y30K maBoMuiiuruga (2 o#) HazopaTaaru
Kanamynuiap Oyipak yctu OesnapuHuHr orupiaurd  154% ra, karauuH
umtupokuaa 4,3% Ba O6enzonan owian 3,4% ra kamaiam.

Bow mus 6a 6ytipak ycmu 6esnapu kamexoramuHiapu.

Crpecc xonatununr 1, 2 Ba 3 xadranapuaa Oyiipak ycTu Oe3napuaa ajapeHa-
JUHHUHT MUKJIOPH MEBEP Aapakacuaad MyTaHocu6 pasutiga 40,4; 44,5; Ba 40,8%
Japra, HopaJpeHaIuHHUHT MUKAOpH 3ca aturu 8,9; 14,0 Ba 12,9 % napra omanu.

Pesuctentink O0ockuunaa (ctpecc OomnurtaHranugaH Oup oW YTuO) roKopHaa
KypcaTu® YyTraHuMusiek, Oyhpak ycTu Oe3napuia aJpeHaqTuH MUKIOPU MEBEDP
napaxacunan 32,3% ra, HopaapeHasmH MHKAopu 3ca 11,9% ra ommb kernu.
Xonnan tonumm 6ockuunaa (2 Ba 3 oWgaru ctpecc) aapeHanuH Mukgopu 12,3 Ba
17,8% ra, HopanpeHanun Mukaopu sca 15,8 Ba 21,6% napra xamaigu. Wkku
xadTanuk cTpecciaaH KeiuH agpeHanuH Muxkiaopu 44,4% ra omica, OCH30HAT Ba
KatanuH kuputuiarasga aturu 11,4 Ba 14,0% napra omau. Arap TaxxpuOaHuHT Oy
Myajaatiapuia HopaapeHanuH mukaopu 14,0% ra omran Oynca, GeH30HAN Ba
KaTallMH UINITHPOKHUIA YHUHT MUKIOPHU ISP MEhEP Aaparkacura eT]IH.

CrpeccHuHr 2 oimaa Oyipak ycTH O€3IapUHUHT TYKMMacuaa ajpeHaIuH
MUKIOpPU THUIIOMETa0OIMKIIapCcu3 OMpo3rMHa Kamaiica, OEH30Hal Ba KaTalluH
OwtaH nespiu MebEP KYpCcaTKUWIapura TeHTJIAIIH.

bop xadrammk crpeccma Oom MwuAIa agpeHaIMH Ba HOPAIpEHATUH
MUKIOpJIapu Oup Mewnépaa omanau (MewbEp mapaxkacugaH Moc pasumiga 13,3 Ba
13,5% ra). Ukkm xadprTanuk cTpeccaa aApeHAIMH CHHTE3MHHHI Meebepra
Hucbaran ommmura (16,6%) Ba, akcuH4Ya, HOPAAPEHATMH CUHTE3UHHHT
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nacaitummura (15,1%) onmu6 xenmaau. CtpeccHu yuumH4M Xadracuga aapeHaIUH
MuKopu kamasanu (7,4% ra), Oup oifiaH KeiiuH 3ca 0y TOPMOHHUHT MUKJOPUHUHT
nacaiumm cezunapiu gapaxkana omanu (19,0% ra). Yu xadpranuk Ba Oup Oliuk
CTpeccliaH KeMUH MUsiga HOpaJApEeHaTuH MUKIOPUHUHT MacaluIly Te3namanm (Moc
paBumiaa 22,8 Ba 31,2% ra). Xonman toium 6ockuunaa (2 Ba 3 oijaH KEHMUH) MU
TYKMMacula KaTexoJaMuHIap MUKIOpU sHA ollaau. byHIa ajpeHamuH MHUKIOPHU
mebeépra Hucbaran 10,6 Ba 18,3% ra, Hopanpenanus sca 23,3 Ba 28,6% napra
nacasijiu.

Crpeccaunr 2 xadracuma aapeHanuH MuKAopu 16,6% ra omran Oyica,
OcH30HA Ba KaTallMH WINTAPOKuAa 3ca aturun 6,2 Ba 3,4% mapra oy,
HOpaApeHaMH Mukaopu 15,1% ra kamaiiran OVyica, OeH30Hal €KW KaTalluH
UIITUPOKHJIA IEApIN MEBEP KypcaTKuuiapura skrniamani. CTpecCHUHT 2 onnaa
anpeHanuH wmukaopu 10,6% ra omica, OeH30HAN €KU KaTallMH HWIITUPOKU]IA
MebEpIard KypcaTruura TeHIJamau. by Mennataa HopagpeHaMH MHKIOPU
HazopaTnaru xaiBomnapnaa 23,3% ra oica, TUNOMETA0O0IUKIAD HUIITHPOKHUIIA
MEBEP KYpcaTKUUIapura SKUHIAmaIu.

«CTpecCHMHI PHBOXKJIAHUII JUHAMHKACHIA KAJAMYIIHHHI 0ab3u
opranjiapuaa Hadac oJMII Ba JHEPrus AJIMAIIMHYBH Oy3WIHILIAPH Ba
yJIapHH AHTUTMIOKCAHTJIAP OMJIaH KOPPEeKIUAIALD) 160 HOMJIAHTaH TYPTUHYU
060072 CTPECCHUHT TYypau OOCKUWIApWIA KaJIaMYITHUHT 0ab3u OpraHjapuaaru
Hadac ommmr Ba DHEPrUs aIMANIMHYBH >Kapa€HJIApWHHUHT  OYy3WIHIILIIAp
cababiapvHU aHUWKJAIl Ba YJapHU AHTUTUIIOKCAHTIAp OWIaH KOPPEKIIUsIIAII
HaTWXaTapy KeJITHPHUITAH.

Aoenun Hyxneomuonap (AH).

Crpeccop TabcupHuHr 1 xadgracunan can ytuod, must Tykumacuaa ATO, AJ[D
Ba AM® muknopiapu mytanocu0 pasuiga 56,0, 48,1 Ba 65,1% ra omran 0yica
AH #nrunaucu 56,4% ra omiau (1- pacm).

Taxpubanunr 2-xadracuaa mus Tykumacuga AHHMHT MUKIOpPWHU OIIWIIN
te3nmamanu. byaga AT®, AJI® Ba AM® muknopiapu mewépra Hucoatan 111,0;
95,0 Ba 153,9% ra omran 6ynca, AHuunr #wruagucu 119,9% ra omany.
Crpeccuunr 3 xadracuna ATO, AJI® Ba AM® muknopu mewnépra aucodaran 30,9;
46,0 Ba 47,9% napra omran 0yinca, AHauaT Muknopu 41,6% ra omau. bup oinmk
CTpecclaH KeiumH Mmus Tykumacuna AHHWHT mMuxpgopu macaiinb keragu. ATO
mukaopu 26,0% ra kamaiica, AJI® Ba AM® muknopiapu Menépra Hucobatan 17,2
Ba 10,0% ra kamasau. CTpeCCHUHT XOJAaH Touuin 6ockuunga AHHUHT MUKIOpH
KaMmaluim ce3unapiu napaxana kydasau. Arap AT® muknopu TaxpuOaHuHT 2
Ba 3 olnapuua Meb€p Kypcarkuura HucOatan 42,0 Ba 46,4% ra xamaiiran Oyica,
AJI® muknopu 26,2 Ba 31,4% ra, AM® sca 14,9 Ba 21,1% ra kamaau. Crpeccaa
KUrap, TUMyC Ba Oyipak ycTu Oe3napu TYyKUMacuja XyJIJIud IIyHra YXIamn
y3rapunuiap Ky3aTHJIaIu.

XaBoTUpiaHuIl OOCKMUYMAa KaTaluMH ¢€KU OCEH30HAl OJraH Taxpuoa
xahBoHnapuHuHr Must Tykumacuaa AT®O, AJI® sBa AM® MUKITOPUHUHT OLIUIIMHA
nacailTupu0, Mebépaaru Kypcarruuiapra SKUHIAITApUO Ky, XoaaaH TONHII
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6ocknupaa 6om musina AHHMHT MUKIOpU Kamasinu, runomerabonuknap sca AH
MHUKIOPUHUHT KaMalUIINHU CEKUHIIAII THPAIH.
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1-pacM. CTpecCHHHI PUBOKJIAHUII JMHAMUKACHAA KATAMYILIAPHUHT 001 MUSICHAATH

AHaap MuKI0pura anTurunokcantiapuunr rabeupu. (M £ m; n =8 — 10).

A - AT®, B - AI®, C — AM®, D — AHnap iiurunaucu. a - Mebép, b - Hazopar, C -
KaranuH, d - Gen3oHan. OpauHara yKuaa — AHuap MuKIOpH, MKMOJB/T XOM Maccara.
Abuucca ykuaa —3kcnepument myaaatu: | — 1 xagra, |1 — 2 xadra, 111 — 3 - xadgra, IV -1
oii, V — 2 oii, VI - 3 oii. by epa, 2 pacMm Ba 1 KAABAJIIA HIIOHYIHIIHK (P) dpapxu
10JIy3uaIap 6mian kypearnaran: P <0,05; P <0,02; P <0,01; P <0,001.

ynaait kKumub, CypyHKaIN dMOIMOHANI-OFPUK cTpeccuHuHT 1, 2 Ba 3 xadra-
Japuja Ha3opaTAard XxaBoHiapAa Oomn Mus Tykumanapuaaru AHHUHT MuKnopu
OIlICA, PE3UCTEHTIUK OOCKWYMHHHT OOIIIaHFUY JaBpuja OWUpPO3TMHA Kamaiiau,
XOJICU3JIAHMIIAA 3Ca KECKHMH Kamailn. AHTUTMIOKCAaHTJIAp TabCUpPUIA 3cCa
IOKOpUJIaTH  KypCaTKUWiIap  CTPECCHUHT  Oapuya  OOCKUWIApUIA  COFJIOM
XaMBOHJIAPHUKHJIAH Ce3MWIapin (papk KUIMaiau.
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CypyHKanu >MOIMOHAN-OFPUKIN cTpeccAaa Oom must Tykumamapugaru AH
MUKIOpHUAA Ky3aTHIITaH Y3rapuiuiap urap, Oyiipak yctu Oe3nmapu Ba TUMYycIa
XaM aHUKJIaHTaH.

Mumoxonopusnapnune nagac oruwu 8a oKCUOIAHUULIU hochopranuuiu.

bormr Must MUTOXOHApHUSIIApUIA CYPYHKAITU IMOIMOHAI-OFPUKJIA CTPECCHUHT
1-xadracuga rmyramatHHHT 3 Ba 4 XoJaTNIapuaa MUTOXOHIPHSUIApHUHT Hadac
OJIWIII TE3JIUIH Terunuy pasuiaa 13,7 Ba 7,4% ra omraau (1->xaasai).

1-xanBaJ

CTpecCHUHT PUBOKJIAHUII JUHAMUKACHIA KAJIAMYILJIAPHUHT 001 MUSICH
MHUTOXOHAPUSVIAPUAATH [JIyTAMATHUHT OKCUJIAHUII Te3JTUTUra
AHTUTHNOKCAHTJIAPHUHT Tabcupu (M £ m; n =8 - 10).

Dkcrie- Hadac te3nuru, HaHO-rpamMM KUCIOPOJ aTOMU /MUH MT

pumeHT | BapuaHt OKCHJI

MYyIIaTH V3 V, HKy AJID/O

1 xadbra | Hazopat 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
Karammma | 42,5+3,3 12,1+1,3 | 3,51+0,10 2,83+0,05
bensonan | 41,9440 12,0+1,2 | 3,49+0,10 2,88+0,06

2 xapra | Hazopart 37,8+3,2 12,0+1,4 | 3,15+0,10 2,70+0,09
Taxpuba | 49,9446 |15,1+1,8 |3,30+0,11 2,81+0,08
Karaumn | 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 xadra | Hazopar 41,6£3,9 12,7¢1,6 | 3,27+0,12 2,66+0,08
Taxpuba | 45,2+4,1 15,241,7 [2,97+0,10° |2,58+0,07
Karanun 41,7+3,6 13,1+1,5 |3,18+0,13 2,65+0,06
benszonan |41,1+3,2 12,6+1,4 | 3,26+0,10 2,64+0,08

1 ot Hazopar 40,0+2,8 12,2+1,3 | 3,28+0,13 2,74+0,07
Taxpuba | 32,1423 |153+1,4° |2,10+0,09  |2,41+0,06
Karammua | 37,9425 12,4+1,2 | 3,05+0,08 2,71+0,07
benzonan | 39,0+2,4 12,3+1,2 | 3,17+0,08 2,72+0,05

2 oii Hasopar | 38,8+3,3 12,0£1,2 | 3,23+0,12 2,69+0,10
Taxpuba |26,5+2,1  |156+1,5 |1,70+0,08  |2,05+0,08
Karanmn | 35,8+3,1 10,9+1,9 | 3,28+0,10 2,78+0,07
bensonan | 37,1+£3,0 10,9+£2,0 | 3,40+0,09 2,85+0,06

3 oit Hazopart 40,8+2,2 12,1+1,2 | 3,37+0,13 2,72+0,08
Taxpuba | 24,5+2,0°  |158+1,6  |1,55+0,11 | 1,88+0,07
Karanmn | 39,0+2,1 10,2+1,0 | 3,82+0,12 2,99+0,08
bensonan | 39,6+2.3 10,1+1,0 |3,92+0,12 2,95+0,06

by y3rapunurap Yanc 6yitnua Hadac wazoparu (HKy) xypcarkmumnm 6upos
omupaan (6,0%). TaxpubanuHr OyHmail MWAPOUTIAPHIA MUTOXOHIPUSIIAPHUHT
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Hadac ommmM CyKnuHAT OWiaH ce3ujapid aapaxana omub keraau (3 Ba 4
XoJlaTiapja HazopaT Japaxkacura HucOatan 58,0 Ba 27,4% mnapra). bynga HKy
23,6% ra omaau, oupok AJID/O xordurmenTy nesapiau yzrapmanau. 2 xaTaauk
CTpeccllaH CYHr 0ol MW MUTOXOHApUSIIApUAA OKCUIUIOBUM (PocdopriaHuiil
napaMmeTpiapu ¥y3rapmaran xojja Hadac (QyHKIUSACH sSHaga KydaluO KeTaju.
bynna 3 Ba 4 xonaTinapaa riiyTaMaTHUHT OKCHAJIAHUIT TE3JTUTH MEBEP apa)acura
nucbaran 32,0 Ba 25,6 % mapra, cykiunat 6mian aca 101,9 Ba 117,8% ra omrau.
by xaBoTupmanum Oockuuuaa OO MHUS MUTOXOHAPUSIIAPUHUHT Hadac OJHII
TE3NUTH, alHUKCA CYKIIMHAT Hynu O0Yiiinal omnd KeTUILIMHU aHTIaTa Iu.

ysgait Kuamb, XaBOTHUPJIAHMIT OOCKWYHMIA MHUTOXOHIPHUSIAp OJaTAaru
MeTabomu3MAaH IOKOpHU Japaxkajgaru Meradonusmra Vyramu. CtpecCHUHT 3
xapracuga — PE3UCTEHTIMK Oockuumga 2 xadTajluk cTpeccra HucOaTaH
TIIyTaMaTHUHT OKCHIIaHYBYH (DOCHOPITaHUIIMHUHT KYTaApUITUIIH TTacaind, MEBED
KypcaTKuwiapra SKuHIamuO Koyaau, 4 Xojaraard Hadac OJMIN TE3TUTH dca
fokopuiuruya Konaau (19,7%). Maskyp y3rapunuiap HKy xypcatkuunnu 9,2% ra,

A®/O xkorpdbunmentunn 3,0% ra mnacahiumwura onaub kemaaw. byHna
MUTOXOHAPUSIIIADHU CYKIIMHAT OuyaH Hadac onumu 2 XadTaauk cTpeccra
HUcOaTaH KaMasiu, OMpoK MebEpra HucOatan omamu (3 xomarma — 45,8%, 4
xonatna — 83,6% ra). by Vysrapunuap HKy xypcarkuum 20,7% ra, AJD/O
KaTTaJTUruHu 3ca 6,8% ra macaitummra oinubd kenaau. Pe3sucTeHTIMK 60CKUYMHUHT
oxupnapuga (1 oiman KelWWH) MU MUTOXOHApHUsIIapuAa Hadac oiaum Ba
OKCHJUTaHyBUM (PocopraHUIIHUHT Oup-OupuaaH axpanumu pyi Oepagu. Ly
cababiu riryraMatHUHT (hochopraaHyBYM OKCUIJIAHUII TE3JIMTH MebhEPTa HUCOaTaH
19,8% ra kamaiica, 4 xonatmaru Hadac OJIMII TE3JIMTU 3ca ASAPIU MebEpra
tenrnamanau. bynunr Hatwxkacuga HKy kypcatkuum 36,0% r1a, AD/O
ko3 urmentu 12,1% ra kamasau.

Crpeccuunr 1l-oiimaH keiinH 3 XOJIATJArd CYKIIMHATHUHT OKCHJJIAHHUII
TE3JIUTH MEBEP KypcaTKUuura sikuHiaiica, 4 xonataaru Hadac teznuru sca 45,5%
ra omaau. [llynnnarnexk HKy kypcarkuun Ba AJID/O xoadduninentu Moc paBuiia
31,2 Ba 10,1% ra kamasgu. By 3ca pe3ucTeHTIMK OocKu4uaa OOl MUs
MUTOXOHJPHSUTApUIA TpPaHCIOKa3a (PAOJUTUTMHUHT TE3JANIUIITUHU KypcaTaiu.
Xonman Ttounm Oockuuuga ¢ocdopiaaHuII-okcuaanum te3mura Ba AT
CUHTE3M CaMapaJIopJIuTH CE3WJapiu Japaxaaa KaMmasau Xamjaa Oy y3rapuiuiap
y30K MYAJATId CTPECCHUKHUIa Vyxmam Oynanu. Macaian 2 oWgaH KeWuH
MUTOXOHAPUSIIApHU TIyTamaT OwinaH 3 xonarna Hadac oJuil Te3TUTrH MebEpra
HucOaran 31,7% ra xamaiica, 3 oitnan keitun 40,0% ra kamaiin6 keraau. bynna 4
X0JIaT/la MUTOXOHAPUSUTADHUHT Hadac OJIMII TE3JIUTd TaxXpuOaHuUHr 2 Ba 3
onapuaa mebep napaxacuaad 30,0 Ba 30,6% ra omaau.

bynunr natmwkacuna HKy kypcatkuum menépra nucbaran 47,4 Ba 54,0% ra,
AID/O xoapdummentu sca 23,8 Ba 30,9% ra kamasnu. Ukku oinuk ctpeccaan
KeWWH CyKIMHATHUHT (pocopimaHnyBuUM OKCHJIAHWIIN MEbEpP Iapa)kacura
HucOatan 28,2% ra kamaiica, 4 xomarmaru Hadac te3nuru, akcuH4da, 26,0% ra
omaan, HKy kypcatkuun Ba AJJ®D/O koadpdunumentu sca 42,8 Ba 14,5% ra
kamasiau. CtpeccHuHT 3 oliMmaH KeiuH Hadac onumm Te3nuru 3 xonaraa 36,9%
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Kamaiica, 4 xonatmaru Hadac omnum Aespau  Mebépra Tenrnamand. HKy
kypcatknun Ba AJI®/O xosddummentn terunumm pasumga 40,9 Ba 20,5%
Kamasau. by xonjgaH Todum Gockuumaa OOl MHUST MUTOXOHJpHsIapuia Hadac
OJIMIII Ba OKCHJIOBUM (hocopiaaHUITHUHT Oup OupuaaH axapanuo xomumu AT
CUHTE3MHMHT TTacaluImnra oiub Keyau.

Karanun Ba 6eH30HaJI CypyHKaJId SMOIMOHAN - OFPUKJIM CTpeccaa IKOpHaa
0acH 3TUNTaH Y3rapulliapHu ce3uyiapiiv gapaxkaga KaMauTUpAU.

Jlemak, CypyHKaJIu 3MOIMOHAN-OFPUK CTPECCHUHT XaBOTUPJIAHHUII OOCKHUUIA
0o MU MUTOXOHAPUSIAPUHUHT Hadac onuiy Ky4yaiinb keraau. by aitHuKca
CYKIIMHATHUHT OKCHJTAHUIIIHA/IA SIKKOJI HaMOEH OYymanu. Pe3sucTeHTINK TaBpUHUHT
OouutaHfuy  OOCKMYMAA  MUTOXOHAPHMSUIADHUHT  Hadac  oJuIu  MEbEP
KypcaTKuujapura sKHHIAMIau, 0y Xonar TIyTaMaTHUHT OKCHAJAHUIINAA SKKOJI
HaMO€H Oynanu, Oupok 4 XonaTAaaru OKCHUIJIAHUINI KYPCATKUUM FOKOPHJIMTHYA
konaau. bynna HKy kypcarkuun rimyramat 6uiian OMpo3 nmacasjiyu, aMMO CyKIIMHAT
Owran Oupo3 omaau. TaxpuOaHuHr OyHJaW IIapoWTIapuia TiyTaMmar OuiaH
AI®/O xorbdunmentr TYIUK MebEpialiaad, CyKIMHAT OujaH 3ca Oupo3
KaMasi/iu.

CypyHKanu 5SMOLMOHAI-OFPUKIIM CTpeccia OOl MUS MUTOXOHJPHUsIaApHUIa
Ky3aTWJITaH Y3rapuiuiap >KUrap MUTOXOHAPUSATIApUIA XaM Ky3aTHIIIH.

Kueap mumoxounopusnapunune pomeronea ceseup éa cemauouean HAJJH
oxcuoaszanapu.

CTpecCHUHT PUBOXJIAHUIN JWHAMHUKACUAA JKATAP MHUTOXOHAPHUSIIAPHUIATH
HAJI.H nuyku Ba Tamky OKCHIJIAHWINI HYJUIApUTa aHTUTHUIIOKCAHTIIAPHU TabCHPU
Vpranunranga 1 Ba 2 xadrama, HA/L.H wukm oxcuamaHum Wyaum MebEp
napaxacura HucOatan 16,7 Ba 33,2% ra opraau. Karauun Ba OeH30HaI
umtupokusa 3ca HAJ[.H HuHT nuku iyn Oyinad okcuaIaHUIIN MebEpAaH dapk
KHJIMaIH.

Taxpubanunr OyHAall IIapoWTIAapuia AHTHUTUIIOKCAHTIAPHUHT  OOp-
nyxiuruaan katbi Hazap HAJILH oKCHTAaHUIIMHUHT TallKK WYJIH Y3rapManin.
bupok, xaBoTupiaHuin OOCKUYMHHHI oOxupiapuaa (ctpeccHUHT 3 xadTach)
HAJI.H oxcumyanumHuHT naku wymm 2 xadragarura HucObaran 18,5%, tamku
wyma »sca 7,8% ra omamu. AunTurunokcantiap umrtupokuna HAJLH
OKCHJUTAHMIIIMHUHT WYKWA Ba TamKu uyswiapu Yysrapmaiinu. [lyngait xkumuo,
XaBOTHPJIAHUIIT OOCKMYMHUHT OXHUPHJAA MHTOXOHIPUSHHUHT Hadac ONHIIA WIKU
MeMOpaHaJa Tacasad, Talmkd MeMmOpaHacuga Kydasaw. by wmabimymoTiap
CYpYHKaJIA OFPUKJIA CTPECCAa MUTOXOHIpHsIapaa GyHKIIMOHAT Y3rapuIuIapHUHT
Oy3wnumuaan pgapak Oepaau. Pesuctentnuk Oockuumaa HAJLH — wuku
OKcHIaHuIl WynuHUHr nacaivmu Ba HAJILH tamku okcuanaHuin MHyJIMHUHT
Ky4JaluIld MyalsH Aapaxazaa Tte3namand. AHTurunokcantiap trabcupuaa HA.H
OKCUJIAHUIIUHUHT MKKaja Myau XaM y3rapMaiau. Xoaaan Toium 6ockuanaa — 2
oitnan keiimn HAJI.H oxcunnanumvauHr nuku uynu 11,4% ra xamaiica, Tamiku
OKCHJUTAaHMIN Wynmu ce3mnapiau opraau (25,7%). Taxpubanwnar 3 oimma HAJI.H
OKCHJUTAHWIIIMHUHT MEBEPAAH deTra OFWINM Ce3WIapu Japakana Te3jaliaan

21



(HAO.H okcummanumvHuHr wuyku uynu 29,8% ra xamaitn0, tamkud Wyaum sca
48,7% ra optaam).

Anturunokcantiap wumrtupokuaa HAJILH HuHr wkkama #Hyn OuiaH
OKCHJUTAHMIKA MebEpaH ¢dapk KuiMaiau. Jlemak, XaBOTHUPJIAHUIIHUHT OXUPTHU
OOCKHYMJAa LHUTOXPOM ¢ HUHI HWYKM MeMOpaHaJaH 4YHKHUIIKM OOoILIaHuo,
PE3UCTEHTIUK OOCKUUKa Oy *KapaCHiap Te3namaan Ba XodAaH TOUUI O0CKUYHIa
¥3 MakcuMyMmura etaau. by HaTwxkanap MUTOXOHApPUAJIAP IIUIITAH MaWTIa YHUHT
WYKd  MeMmOpaHacuHM  pochonunun-pochonunua Ba  OKCHI-(HOCHOTUIH
AMOKTAPUHUHT Oy3WIUIIMAAH Japak Oepamd. MUTOXOHAPHUSIAPHUHT WYKU
MeMOpaHacuaaH CHU3M0 YMKAEéTraH IHMTOXPOM ¢ XyKalpaHH XaJloKaTtra OJuo
kenaau (I'peen, Peen, 1998).

JluccepTalusitHUHT «Ctpecc PHUBOXJIAHUII AUHAMHUKACUIA
KAJIAMYLUUIAPHUHT 0ab3u-OMp oOpranjiapu Ba MHUTOXOHAPUSIAPUAATH
Junuaiaap Ba gochoaunuaiap aIMalIMHYBUHUHT Oy3W/JIMILIAPH Ba YJAPHH
AHTUTUNOKCAHTJIAp OMJIaH Koppekuusi» ac0 HoOMJaHraH OemuHYM O00HuIa
KamaMmynuiap 0ab3u Oup oOpraHjapyd Ba MUTOXOHApPUSUIApUIATH JIUMHJJIAP Ba
dochomunuamap aIMamIMHYBH  CTPECCHUHT  PUBOKJIAHUIN  JTMHAMHKACH[A
Oy3wIMIIapy Ba YJIApPHU AHTUTUIIOKCAHTIap OWIaH KOPPEKUUS KWJIMII
HaTWXKanapu keaTupuiarad. CTpecCHU pUBOXKIAHUIINMA OOUI MHUSI, KUTAP, TUMYC
Ba Oyiipak yctu 6e3napuia Kyiuaara y3rapuinoiap anukiaanan. CTpeCCHUHT Kancu
OOCKMUIMTHIAH KaThH Ha3ap XOJECTEpPUH Ba SPKUH &F kuciotamapu (DEK)ruar
Mukgopyiapu ouiad, GocharuaummHosut (OU)HUHT MUKAOpH Kamaiian. AWHH
naitaa, yMyMud junuainap Ba QocoiunuuiapHu y3rapuimaa ydra (asaHu:
XaBOTUpJAHUIIAA - KYNAWUIIUHYU, PE3UCTEHTIMKIA — MEbEpra sSIKMHJIAMIUIIUHM,
XOJIJaH  ToWuIga —  Ce3Wjapid  KaMaWMIIMHU ~ Ky3aTHII  MYMKHH.
AHTUTUIOKCAHTIAp HWINTHPOKUIA XojecTepuH Ba DEKHuHr Muxmopmapu
MeBbEpIaru KypcaTKuuiapra sKuHIamaay, Oomika aunua Ba (ochomumumiap
MUKAOpJAPHU XaM IEsIpJid TYIUK MEbEPIIAILIN.

bomr wMus MUTOXOHApHUsIIapUIa CTpecCc MyAJaTHIaH KaTbd Hazap
mu3odocharuamixonun (JIGX) Ba dpocharua kucnora (OK)mapHUHT MUKIOpIApH
kymaiau. bom  wmus  MuToXoHmpusutapuna l-xadrammk  cTpeccmaH  CYHT,
Ha3opaTtaaru XaWBOHJIAPHUHT JIOX MUKIO0PU ce3uIapiu o1ica,
dochatuamnxonun (OX) Ba kapauonunud (KJI)aapHUHT MUKIOpIapu OUpO3rHHA
omau, (ocharuaumdTanonamua (PD) mukaopu  Oupos, ®U mukgOpH dca
cesunapau nacaiau. CrpeccHunr 2-xadracuaa docdaruguncepun (OC) HuUHT
MHUKIOPU MEBEP KypcaTkuwiapura teHriamau, @X HuHr ommmu Ba O HuUHT
KaMmaiiuimm sca Oupo3 Tesnamau, my Owinan Oupra KJIHMHr xymaiumm naBom
stanu. CrtpeccHunr 3-xadpracuga DX Ba DC jmapHUHT MHKIOPU MeEbEpPra
skuHnamau, @O Ba OUnapHUHT KamakuiM 3ca te3namgu. CtpeccHuHr |-oinaa
®X Ba KJI napaunr mukaopu kamaiuiga aaBom 3tca, ®C, @3 Ba ®U napHuHT
MUKJIOPJIAPUHUHT Kamaiumu te3naman. CtpeccHuHr 2-oitnaa acocan ®U, ®X Ba
OO mapHUHT MUKAOPJIApH Nacain0 keTau. XouaaH TOUUI OOCKHUMHUHT SIKYHH]IA,
STbHU CTPECCHUHT 3-oimaa 6orm must mutoxouapusuiapuaa JIOX mukmopu 72,9%
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ra omica, ®X, @3, ®C, ®U, CM, Ba KJI mapuunr Mukaopiapu Menépra aucobaTtan
28,2; 26,9; 23,3; 48,6; 9,3 Ba 23,8% napra kamaitnb ketau (2-pacm).

10 65 vl
3 /\\ Pl ~?

30

16 E2d)

=g =b=h <t

2 - pacMm. CTpecCHH PUBOKJIAHUII JUHAMUKACHIA
KAJaMYLIUIAPHUHT 001 MUSICM MUTOXOHIPUSLIIAPH
dochounuanapura AHTUrHNOKCAHTJIAPHUHT TAbCUPH
(M+m; n=8-10).

33 a— Mebép, b - Hazopar, C — kaTanun, d — 6eH30HAaJI.
A-®X;B-JI®X; C-®I; D-KI; E-®DC; J- DU,

)e | — ®K. Opaunara ykuaa: pocharuaiap ymymuii
- w‘ dochomnmuanapra nucéaran %aa. Aduucca ykuaa —
- Taxkpuba yrkasum myaaatu: | — 1 xadra, I1 - 2 xadra,

15 Il -3 -xa¢pra, IV-1-o0ii, V-2 - oii, VI - 3 - oii.

TaakuKOTIapUMHU3 HaTHXKaJIapu KYpCcaTUIIWYa, CTPECCHUHI XaBOTHPJIAHMIL
O6ocknuuHUHT 1-XadTacu skyHuaa aHTUrUnokcantnap umrupokuaa OO, ®C, OU,
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CM, KJI nmapHUHT MHUKIOpJapy MebEp Kypcarkuwiapura TeHrnamca, OX, JIOX
MUKJIOPJIapU MEBEP KYypcaTKUWwiapura Jeapiau SKUHJIAUIA. XOJIJaH TOWHUII
O0ockuuraa aHTUrunokcanTiIap uimtupokuga ®3, ®C, U, CM, KJI ®X Ba JIOX
JAPHUHT MUKJOPJIApH ACSPIId MEBEP KYpcaTKUUIapura TeHIJIAI N,

CypyHKanu 3MOLMOHAN-OFPUKIN CTpecca 0ol MM MUTOXOHApUAIap/iaru
dochonmunuanap TapkUOUJArH Y3rapuiuiap XUrap MUTOXOHIPHUIApUIA XaM
Ky3aTHJIIH.

JluccepTaustHUHT «CTpeccCHUHT PHUBOKIAHUIIT AUHAMMKACHIA
KajamMyuiap 0om MHsICH Ba KUTapH MHUTOXOHAPUSUIAPUMHUHT (ocdomnaza
(a0NTUIrMHUHT Y3rapuiiy XamJaa YHH AaHTUTHIIOKCAHT/IAp OMJIaH KoppeKuus
KMJIMID» 7e0 HOMJIAHTaH OJITMHYM O00MJa CypyHKalIW 3MOLIMOHATI-OFPHK
CTPECCHHUHT PHUBOXKJIAHUINI JMHAMUKAcHIa KalaMmymnmiap Oomr MHsCcH  Ba
KUTApUAaH  axpaTuO  OJWHTaH MUTOXOHJIPUSUTApUHUHAT  ocdoumasza
GaoNTUTUHUHT ~ Y3rapuind — YpraHuiauO, yJIapHU aHTUTUIIOKCAHTIap OuiaH
KOPPEKIUs KWIUII HAaTHKAJIapu KeATUPUIITaH.

bow mua mumoxonopusnapu.

Crpeccuunr xaBoTtupianum (2 xadracu) OockuumMga MpernapaTiap
UIITUPOKUCH3 OOl MMl MHUTOXOHApusiapuna ¢ocdonunaza A, HUHT yMyMUH
dochomunuanap rugponuszura HucbOatan Qaomuru 144,4% ra, omraH Oyica,
KaTaluH MIITUpOoKuaa aturu 29,8% ra, OeH3oHan umTupokuaa sca 32,5% ra
omras. Arap crpeccaa DEKuunr xocun 6y 6yitnya GepMeHTHUHT (haoITuTH
116,0% ra omran 0yica, kaTanuH Ba OeH30HaAT UInTUpoKkuaa 25,7 Ba 22,0% napra
owrad. MaauBuayan ¢pochonunugapHUHT THAPOJINU3M OYViinya Kyiuaaru dapkiap
aHuKJaHau. MacanaH, npenapariap HIITHPOKUACH3 (epMeHTaap (aoyuru
Hazopatr mapaxacunaan 120,5 Ba 154,3% ra omica, katauuH umrupokuaa 28,0 Ba
25,9% ra, 6enzonan umrtupokuaa sca 31,8 Ba 36,7% napra omiras.

XouaH Toium 00CKMYK/A KaTalluH Ba OCH30HAN KaJIaMYITUTAPHUHT OOIIl MUS
MUTOXOHApUsUIapuaa Gocdonumnaza A, TUAPOIUTHK (DAOJUTUTUHU JESAPIU MEBEP
Japaxacura erkazaaud. MacanaH, mnpenapariap HIITHPOKUCU3 (PEpMEHTHUHT
ymymuit pocomunuaiap, X Ba @D rumponusu Ba 3pKUH EF KUCIOTATAPUHUHT
Xocwsl Oynuim Oyitmda THApOJUTUK (aoumurd Mebépra HucOatan 57,6; 55,4;
43,8 Ba 68,7 % ra omran 0ysnca, karanus Ounan aturu 9,8; 10,5; 6,0 Ba 11,2 % ra,
OcH30HaJ OmiIaH 3ca aturu 6,9; 9,7; 7.4 Ba 13,5 % napra omras.

Crpeccuunr 1-xadracuga Oom mMusi MUTOXOHApUsAnapuaa (ocdonunaza A,
HUHT 3pKHUH €F KUcioTajgapu Oyitnda ruapoautuk ¢aosumru 1,35 maprara oica,
2 Ba 3 xadramapuna 1,84 Ba 1,78 maprara opraau. 3 xadTanuk cTpeccra HucOaTaH
1 oinuk cTtpeccna (pepMEHTHHHT (aoyuMrd MyaisiH Japakajga mnacauau.
Taxpubanunr 1, 2 Ba 3-oinapuaa 6o Musi MUTOXOHApUsIapuaa docdomnumnasza
A; TUAPOIUTUK PaosTuru Mebepra HucOatan 1,69; 1,60 Ba 1,55 maprara omiau.
bomr must mutoxonapusnapu Qochonunaza A; TUAPOIUTUK (paoiamuru mMebépaa
JI®X nan xypa mzodocharuannstTanosamunra (JIOD) HucOaTan KyuwIMpOKIAHP.

Crpeccna 6011 Must MUTOXOHAMsIIapuaa au3odocdonumnasza Ay HUHT cyocTpaT
cnenupuianru caknanu6 konaau. Ctpeccaan 1, 2 Ba 3 xadramapugaH CyHT
(GepMeHTHUHT TaunepodochoxXoauH xocun Oynummra HucOatan daomru 1,26;
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1,81 Ba 1,56 ra omaauran 6ynca, riauuepodochorTaHOTAMUH XOCHI OYIUIIN
oyimua 1,58; 2,13 Ba 2,18 ra omamu. by Xxomar crpeccma Oomr Mus
MuToXoHApusiapuaa auzodochonunaza A; JIOX gan kypa, JIOD HuU TE3pok
ruaponuznaiau. CtpeccHUHT 1, 2 Ba 3 olijaH KeMH XaM IOKOpUJIard Y3rapuiiiap
Ky3aTuiaau, aMMo 2, 3 xadranapra Huc6ataH GepMEeHTHUHT (aoJuTuru OUpO3ruHa
nacasan (raunepodocdoxonrH Xocua Oyiaumn Oyiinua Teruiuiy pasuiiga 1,56;
1,47 Ba 1,40 maprara, rimnepodochorTaHOIaMUH XOCHI OViuImm Oyiinda sca
1,93; 1,82 Ba 1,80 maprara omiam).

bup xadramuk crpeccman KeWnH Ooml MU MUTOXOHApHUSUIapUIA
doconumnaza J| wuar daommmrn OK xocun O6ynamm Oyiuua 1,45 maprara
kynaau. CrtpeccHunr 2 Ba 3 xadracuga ¢epMeHT (aOJUTUTHMHUHT OIIMILIN
ce3wnapu Japaxana Kydailub xerau (Mebé€pnaH HucOaran 1,82 Ba 1,79 maprara
omann), 1, 2 Ba 3 oinapuaa 3ca GepMEHTHUHT (PAOJUTUTU FOKOPUIIUTHYA KOJIJIU,
amMMo 2 Ba 3 xadTanuk TaxkpuoOara HucOaTaH OMpo3 KaMaIu.

Jlemak, xaBOTUpJIaHHUIIIAA KaTalluH Ba OCH30HANI KaJIAMYIIUTAPHUHT OOIIl MUS
MUTOXOHApUsUIapuaa hochoaunazagsapHUHT THAPOJIUTUK (PAOTUTMKIAPUHU AESPIIU
y3rapuTupManiu, pe3uCTEHTINKIA — MEbEp Japakacujia KoJaau, XOdAaH TOWMIII
O0ocKkuuMIa MEBEP Napa)kacura eTkasaju.

Kueap mumoxounopusnapu.

Xaporupnanum — Oockuumpa  (ctpeccman 2 xadpra  ytub)  kurap
MUTOXOHJPUsUTApUHUHT (pochonunaza A, daommurn ®X Ba OO napra HucOaran
aespau Oup Xwiaga WHrHOWpnaiaun. MacanaH aHTUTHUTIOKCAHTIAp HWINTHPOKUCH3
dbepmenTHUHT (aosurn GX Ba ®D Oyitnua menépra Hucbaran 1,80 Ba 2,31
Maprajapra olica, karaiui uimrtupokuaa 1,17 Ba 1,24; Oen3onan OuiaH 3ca aTUTH
1,10 Ba 1,21 mapTanapra omau.

Arap taxpubanunar 2 xadpracuna DEK xocun 6ymumm Ba JIOGX 6unan JIDD
HUHT THApOM3U Oyitmda depmeHTHUHT (paoyumru Hazoparna 1,84; 1,81 Ba 2,12
MapTrara orca, karauud umrtupokuaa 1,20; 1,22 Ba 1,30 mapra, 6eH30Ha OuilaH
aca 1,23; 1,21 Ba 1,32 maprara omau. TaxMUHAH XyJQu IIyHra yXiiaml y3rapuiil
CTpECCHHHT 2 oHuia xaM Ky3arwiaau. MacanaH, mpenapatiap UIITHPOKHCHU3
SEK xocun 6ymumm Ba JIOX 6unan JIGD HUHT rUAPONU3U OYitnda (bepMEHTHHHT
daoumru Hazoparna 1,40; 1,37 Ba 1,42 mapra omica, kaTaliuH umtupokuaa 1,15;
1,12 Ba 1,17 mapra, 6en3onan Owmian 3ca 1,15; 1,11 Ba 1,19 maprara omras.
Crpeccaunr 1, 2 Ba 3 xadgranapuaa GepMeHTHUHT TIUIEPOPOCHOXOIUH XOCHIT
Oymumm Oyinuya ¢daommrun 1,31; 1,62 Ba 1,52 mapranapra omraH Oyica,
rmrepodocdolrTaHoIaMUH  Xocua Oynumu  Oyinua sca 1,48; 1,90 Ba 1,94
MapTayiapra Kydaau. AHa myHnaid y3rapunuiap 1, 2 Ba 3 oinapiaH KeHUH xam
Ky3aTHJIJIN.

CtpeccHM XaBOTHpJAHWII OOCKHYMIA KaTalliH Ba OCH30HAN IKUTap
MuTOXOHIpUsutapuaa ¢ocdonunaza J[  TUAPOIUTHK (PAOJUIMTUHU CE3UIIAPIU
napaxana MebepraamTupau. Arap, 2 xapTamk crpeccaan keinH docdomnmmasa J|
HuHT OK HUHT X0cun Oynumm OVitnua (aonnuru mebépra Hucbaran 1,82 maprara
omran Oyica, KatauuH Ba OeH30HaN umtupokuaa arurd 1,24 Ba 1,20 maprara
omwau. bynga ¢ochomunaza [ muar ®@X Ba dDnap ruaponusura HucbataH
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daommurn menépra HucOatan 2,22 Ba 1,89 maprara omran Oyica, KaTaruH
kupuTHIraiaad kenn 1,30 Ba 1,25 mapta, O€H30HaI KUPUTWITaHIaH KeWHH dca
1,31 Ba 1,26 maprara omiras.

Xonaan touum 6ockuumnaa pocdomunaza [l daommru OK xocun O6ynuim
oyiinua 1,69 maprara oy, KaTalyH Ba O€H30HANT WIITHPOKHUIA 3Ca TETUIIN
paBumiaa 1,16 Ba 1,12 maprara tesnamiau. Mutoxouapusiiapaa pocdonumaza /1
daommurn X Ba DDOnapra HucbOaTtaH Xam omaud. Arap Ipenapariap
UIITUPOKUCU3 (HEPMEHTHUHT (HAOJUIMTH XOJIMH Ba STAHOJAMHUH XOCHIJI OYIuIIN
oyinua 1,98 Ba 1,75 mapTtara omran 0yica, karauuH umTupokuaa aturu 1,18 Ba
1,17 maprara, 6en3onan umTupokuaa sca atura 1,21 Ba 1,15 maprara omau. 1, 2
Ba 3 xadTanuk cTpecciaH KeWHH XOJWH Xocui Oynumm Oyiinuya docdonunaza J|
HUHT (daosuuru Terunuim pasumga 1,62; 2,09 Ba 2,15 maprara omau Ba 0y xoJar
TaxxpubanuHr 1, 2 Ba 3 oluga xaM cakjaaHuO Koiaau. Jlemak, cTpecciiu XaBOH
OpraHU3MHra KaTaliH Ba OC€H30HAJUIAPHUHT KUPUTHIUII MUTOXOHJPHUSIAPUHUHT
MeMOpaHallapua JTUMOJUTUK SH3UMIIAPHUHT THUIPOIUTHK (PAOJUTUTHHH JACSpIiiv
TYJIUK MEBEPIAIITUPAIH.

JuccepTaustHUHT «CTpeccHUHT PHUBOKIAHUII TUHAMMKACU/IA
KAJaMylILJIADHUHT 0ab3u  opranjapu Ba Muroxonapusuiapuaa JIIO
Oy3WIMILIAPH Ba YJAPHU AHTUTMIOKCAHTJIAP OWJIAH KOppeKuusjiam 1ed
HOMJIAHT@H  €TTMHYM 000 CypyHK&JId  HMOIMOHANI-OFPUK  CTPECCHUHHUHT
PUBOXIIAHMIN ~ JWHAMUKACHIA  KajaMylIIJJapHUHT  0ab3W  OpraHjiapd  Ba
mutoxouapusuiapuaa JIIIO Oy3unuuuiapuHu  TagKMK KWIMIITa Ba  yJIApHU
AHTUTHUIIOKCAHTIIAp OWJIaH KOPPEKIUsJIAIITa KapaTUiTaH.

Crpeccaunr 1 xadracuma Oom mus Ba »xurap tykumanapuga JIIIO
xapaCHiapu MebEp KypcaTkuwiapuaaH Tterunum pasunima 65,0 Ba 40,3% ra
optran Oymca, 2 xadracuma 102,2 Ba 84,3% mnapra oprtaam. bupok crtpecc
TabCUPUHHUHT KEWMHYAIUK JAaBOM STTUpiniiKd Hatuxacuaa JIITO xapaéunapu 2
xadTanuk Taxxpubara HEUCOATaH OMPO3 CEKWHIANIANM, aMMO MebEpra HucOaTaH
IOKOpUJIMTHYa Kojagau. MacanaH, cTpeccHUHT 3 xadracuaa Oom Mus Ba >KHUrap
tykumacua JIIO >xapa€unapu Hazoparra nucbartan 88,1 Ba 76,0% napra opranu.
Taxpubanunr 1, 2 Ba 3 xadramapuma mus tykumacuaa JIIIO xapaamapu
Menépra HucOatan terunumm paBumga 65,0; 102,2 Ba 88,1 % mapra, xurap
Tykumacua sca 40,3; 84,3 Ba 76,0% mnapra opraau.

IOxopuna 6aéu sTwiran y3rapunuiap Oyiipak yctu 6e3fiapu Ba TUMYc/a, OOl
MU Ba JKUTAp MUTOXOHJIpHsJIapUIa XaM Ky3aTwiau. beHszoHan Ba karanuH JIITO
YKapa€HJIApUHU CE3UJIApJIM TApAKaaa MacanTUPaIH.

OnuHraH MabIyMOTJIAPHWHT TaxXJIMJIW XyKaiipa Ba MHTOXOHJPHUSIAPHUHT
JUTIONUTUK TU3UMU KommoHeHTiIapu Ba JIIIO xapaéumapu Oup-Oupu Ouiian
yambapyac OOFJIUK OYyiuO, ynap MeMOpaHAaHUHT CTPYKTypaBUU Ba (pyHKIIMOHAI
y3rapunuiapura oiaud KemyBuM MeMOpaHamaru ‘‘Omkariam” Ba ‘“‘HoOWKaTiIam”
COXaJapHUHT HHUCOATH, YHIArd MaxaUIdid 3apsyuiap, Typiad HWOHJIAp YYyH
VYTKa3yBUYAHIIUTH, IIUTOXPOM ¢ HUHT WIKW MEMOpaHaIaH YMKapuO FOOOPUIIHINN Ba
okcuANaHUILTN Gochopranuiay Oy3unuinu GoCcHOTUMUATAPHUHT (PEPMEHTATHB
y3rapunuiapura OOFIMKJIUTUHA KypcaTau. bomika TOMOHJaH
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dochonmmazaapHuHr  TUAPOIW3,  TPAHCAUWUIAHWIN,  TPaHCATKWIIAHUII
daomnmukinapy  Ba JIIIO kapaéumapu MyailssH Japakajia MeMOpaHaHUHT
CTpYKTypaBui xonatu Ounan Oenrmwiananu. Jlemak, ¢ocdonumnazanap Ba JIIIO
sHAOTeH OomkapyBumiap OYynuO, ymap Xyxkalipa TOMEOCTa3MHU Cakjaiiu,
y3rapyBuaH  (U3MOJIOTMK Ba  MATOJIOTMK  IIAPOUTIApra  MOCIANIMIIUHUA
TabMUHJIANIN.

Karanun Ba OeH3oHanm Xyxaiipa Ba MHTOXOHJIpHUSJA CTpecC TabCUPHIA
Oy3wiran CTPYKTYpaBUi Y3TapUIUIApHU, SBHU JIUNOJUTHK SH3UMJIAPHUHT
daommukmapu Ba JII1O xapaéHIapuHUHT MMacalMIny HATHXKacuaa MeMOpaHatapaa
munug, Ba  GochONMMUIIAPHUAT  MUKIOpPH Ba  HHcCOAaTmapu  Mebépra
KypcaTruujapra sKMHjamaau, ‘“‘Oukatiam’ coxanap kynasnu. by y3rapunuiap
MUTOXOHAPUSUTAPHUHT WYKKW MEMOpaHacuJaH IUTOXPOM ¢ HU YUKUIIM KECKUH
KaMaluIM XUcoOUra Xyskaiipa sIpOCHHHUHT >KapOXaTJaHUIIMHU KaMaWTUpHUILTa,
MUTOXOHApUsUIapHUHT Hadac onuin Ba AT® cUHTE3MHU KailTa TUKJIAHAHUIIINATA
omu6 kemamu. Illy cabGabnu kartanuH Ba OCH30HAJIHU OpPraHU3MIa CTPECcC
TabCUPUHU KaMaTHUPYBYM JOPU BocUTacu cudaTtuaa ¢oiialaHuill MyMKUH JeTaH
XyJiocara KeJIUIll MyMKHH.

XVYJIOCA

1. CypyHkaJiu 5MOIMOHAT-OFPUK CTPECCHIAa XaBOTUPJIAHUIN  OOCKUYMA
KaJIaMyIUJIADHUHT Ta3-KUCIOPOJ ajJMallMHYBH, TUMYyC Ba Oyipak yctu Oe3napu
Maccacu omu0O KeTaaw. Pe3ucTeHTIMK OOCKMYHMIAa acTa-CeKHMHIIMK OWiIaH
OolTaHFUY Japaxkara KailTca, XOJJaH TOWUI OOCKMYMIAa CE3WIapiu Japa)kana
nacaiub keraau.

2. a) XaBOTHUpJAHUII OOCKHUMIa OOII MHS TYKHMAacuaa aJpeHaTuH MHUKIOPH
opTHO KeTaau. XaBOTHUPJIAHWIIHUHT WK OOCKWYHMIA HOPAAPCHATWH MUKIOPH
omub, YHHHr oxupura Oopranma mnacaiiu® ketagu. Pe3ucTreHTIMK OOCKHYHIa
KaTeXOJIAMUHJIAD MUKIOpPH KaMaluO, XOJJaH TOWMII OOCKHYMAA SHA OIIHUO
Ketaau; 0) XxaBoTUpyaHuIll OOCKMUMIa Oyipak ycTu Oe3napuaa KaTexoJlaMHUHIIAp
MUKJIOPH, acOCaH aJpeHAIMH MUKIOPH OIICa, PE3UCTEHTIMK OOCKHUYUIa MEBED
KypcaTKuAuTa sSIKWHJIAIIAId, XOIAaH TOWUIT O0CKHYN/IA Ica KaMainub KeTau.

3. Xaporupnanui O0ockuunna AT® muknopu Ba Oomr Musi, TUMYC, Oylipak ycTu
Oe3nmapuya Ba JKuTapja aJeHUH HYKJICOTHUUIAPUHUHT YMYMUW MHKIOPH OpTCa,
PE3UCTEHTIMK OOCKMYMIIa AacTa-CEeKMHJIMK OuilaH MebEp KYypcaTKuuiapra
SKUJama M. XoJijlaH TouuI 6ocKkuyua sca kamaiiu6 keranu. by xomnar ATOHuUHT
WYKA MUTOXOHAPHAT MHUKIOPU PETYISITOP SKAaHJIWTHHU Ba y TpaHCIIOKa3a OWJiaH
H" - AT®-cunTa3a GaoaIuruHy HA30paT KUIMIIMHY AHTJIATa 1.

4., XaBorupianum  Oockuuuaa Oomr  MHUSL  Ba JKUTap  TYKUMajlapujia
MUTOXOHAPUSIIADHUHT Hadac OJUII Ba OKCUIUIOBUM (ocdopiaHuil (HyHKIMSICH
optamu. Pe3ucTeHTIMK OOCKHUYMIa OKCUIIOBYH (HOCHOPIAHUITHUHT «ESHTUID)
y3UauO KOJIMINM Ky3aTWica, XOJJAaH Touum Oockuuuaa Hadac omumn Ba ATD
CUHTE3HU Macaind KeTau.

5. XaBOTHpIAHUIITHUHT OONUIAHUIINIA MUTOXOHAPUSHUHT nuku iymuna HAJLH
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OKCHUTAHHILIN Te3J1aanm, KeHMMHYAJIUK, Oupo3ruHa CEeKHMHJIaIIaIH,
PE3UCTEHTIMK/IAa CEKMHJIAIIM Te3jama OONUIaiid, XOJICU3JIaHUIIAA Ce3UJIapiiu
JapaxaJa CEKMHJIAIaav; TallKUu MWYJIJard OKCHUIJIAHWII XAaBOTUPJIAHMIIIA
y3rapmaiiii, pe3uCTeHTIMKAA Te3jalia OOINUIaiIu, XOJCU3JIAHUIIAA TEe3MAIIHII
ce3wsiapiii Kydasaud. by sca IUTOXpOM ¢ HM HMYKHM MeMOpaHalaH YUKUIIU
OOLITAaHUIIIMHY, XOJICU3JIAaHHUIIIIA 3Cca TE3NMAMIUIITUHU KypcaTa/iu.

6. CrpeccHuHr  OocKMuYJIapuJlaH KaTbd  Hazap TYypJud  OpraHJIapHUHT
TYKUMaJIapUaa XOJIECTEPUH, DEK Ba JI®X Mukgopaapu opraau, ®U sca kamasau;
dochommuamapHuHr OomKa (paKkmusUIapyd XaBOTUPJIAHUIT OOCKHYHIA OPTAIH
€K y3rapMmacaaH Kojad, pe3UCTeHTINK OOCKUYH/Ia 3ca KaMasi/iy.

/. CrpeccHuHr OocKM4YJIapHJaH KaTbM Haszap, OoOm MW Ba OKHUrap
MUTOXOHApHsIapuaa Gocdonumnasa A,, nuzodocdonunaza A; Ba pocdonumnasza /|
TUAPOJIUTUK (HAOJITUKIIAPH OPTA/IH.

8. CrtpeccHUHr  OOCKMUYJApHIaH KaTbU  Hazap TypiAd  OpPraHJIAPHUHT
TyKuManapuaa Ba mutoxonapusuapuna JIIIO omaam.

9. Karauun Ba GeH30HATHU XaWBOHJIAp OpraHU3MUTAa KUPUTWIHO yrapra CTpecc
Oepwirasaa OKopuja caHad YTUITaH KypcaTTUWIApHM 4YeTra OFUIIM CE3WJIapiu
Japakajia CEKMHIIANIMO COFJIOM XalBOHJIapAaru KypcaTruuaapra sKHHIAmaIu.
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HAYYHBIA COBET 14.07.2016.B.01.03 ITO IIPUCYKJIEHUIO YYEHON
CTEIIEHHU JOKTOPA HAYK ITPU HAIIMOHAJIBHOM YHUBEPCUTET
Y3BEKUCTAHA U HHCTUTYTE MUKPOBHUOJIOI'NN

HAMAHT'AHCKHWI IT'OCYJAPCTBEHHBI YHUBEPCUTET

ABAYJIUVIAEB TA®DYPKAH PAXUM>KOHOBHNY

HAPYIIEHUE ®YHKIIUIA MUTOXOH/IPUH B PA3SBBUTUU CTPECCA
N EI'O KOPPEKIIUA AHTUTUIIOKCAHTAMMA

03.00.08 — ®usnoJiorus 4eJI0BeKa U KUBOTHBIX
(OuosiornyecKkne HAYKH)

ABTOPE®EPAT JOKTOPCKOI1 TMCCEPTALIUU

Tamkenr — 2016
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Tema TOKTOPCKOH AUCCepPTANMH 3aperucTpupoBana B Bricieil aTTecTAlMOHHOH KOMUCCHH
npu Kadunere MunuctpoB Pecnyoauku Y30exkuctan 3a NeNe 30.09.2014/B2014.5.B101.

HOKTOpCKaH AUCCCPTalUs BbIIIOJIHCHA B Hamanranckom TOCYAapCTBCHHOM YHUBCPCUTCTC

ABTopedepar muccepTany Ha TpeX S3bIKaX (y30€KCKHWH, PYCCKWH, aHTIIMICKHAN) pa3MeméH Ha
BeO-cTpanuue Hayunoro coera (Www.nuu.uz) u HMudopmannoHHO-00pa3oBaTeIbHOM —IMOpTale
«ZiyoNet» (www.ziyonet.uz).

Hay4HbIii KOHCYJIBTAHT: Aamartos Kapnm TaxubaeBnq
JOKTOp OMOJIOTHYECKHX HAYK, podeccop

OduunanbHbie ONNOHEHTHI ! MartuanoB A3zat TaybaagueBu4
TOKTOP OMOJIOTHYECKHUX HAYK, Mpodeccop

Paxkamypanos 3aitnutaun TyponoBu4
JOKTOP OMOJIOTHYECKHUX HAYK, Mpodeccop

TyasiranoB Pycram TypcyHoBuu
JOKTOp OMOJIOrMYECKUX HAYK

Benymasi opranusanus: AHIMKAHCKUH IOCy1apCTBEHHbI YHUBEPCUTET

3ammnTa AUccepTalMH COCTONTCS «]0 »/_/_ﬂi@ 2016re «’/ %oqacon Ha 3aceanumn Hayusoro

Cosera 14.07.2016. B.01.03 npu HaunoHansHoM yHuBepcuTeTe ¥3bexucrana n MucTHTyTE MukpoGronornu
(anpec: 100174, r.TamkenT, AnMasapckuit paifon, yi. YHuuBepcHTeTCKad 4, KOHd)CpFHH—NUI Buonoruueckoro
daxynsrera. Ten.: (+99871)227-12-24, daxc: (+99871)246-53-21, 246-02-24, e-mail: nauka@nuu.uz).

C 7OKTOPCKOH JAMcCcepTauMeil MOXHO O3HAKOMMTECA B HHQOpMalIMOHHO-DECYPCHOM  LIEHTPe
HauvonansHoro yHusepcuTeTa YabekucTana (3aperictpupoBana Tox 7 9). Anpec: 100174, T. Tal.l;lKCHT,
AnMa3zapckuil pajioH, ynuua YHUBEpCHTETCKas 4, ApmunnctpatusHoe 3nanne HYVY3, 2-i otax, 4-# Kab.
Ten.: (+998 71) 236-46-55; daxc: (+99871) 246-02-24.

T.N. Ixymanuaiosa
COBETa 10 NPUCYXACHHIO Y4EHOH
flokTopa Hayk, A.6.H. pod.

3.A. Mamarosa

m T.Y. Paxamosa

3aM TpeZicefiaTeNs Hay4HOTo ceMHHapa npy HayuHom coseTe no
TIPHCY X JEHHIO YUEHOH CTENeHH I0KTopa Hayk, 1.0.H., nipo@


http://www.ziyonet.uz/
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BBeaenue (aHHOTALMS JOKTOPCKOM AUCCEPTALMHU)

AKTYaJIbHOCTh U BOCTPe0OBAHHOCTH TeMbI auccepranmuu. B HacTosiee
BpEMsI BBISIBJICHHE MEXaHU3MOB BJIHMSHUS XPOHUUYECKOTO IMOIIMOHAILHOTO CTpecca
Ha (U3HOJOr0-OMOXMMHUYECKHE TIPOLIECCHl B  OpraHU3Me Ha  KJIETOYHOM,
MEMOpPaHHOM U MOJIEKYJSIPHOM YPOBHSIX U TPEIOTBpAIICHHE CTpecca SBISETCS
OJIHOM M3 aKTyaJlbHBIX MPOOJIEM, 0KHMJIAIOIIEH CBOETO pelIeHusl nepes; Y4EHbIMU
mupa. [lo mamasiM BO3 80% HaceneHust 3eMHOro Iapa moJi BIMSHUEM CTpecca
MOIBEpraeTcs 3a00JE€BaHUIO CHHAPOMA XPOHMUYECKOU ycTanocTu. B rocymapcrBax
EBpocoroza 40 muH. u3 147 MiH. pabouux CTpagaroT, CTPECCOM U 3TO MPUHOCHT,
yiep6 o6mmecTBy B pasmepe 19 miupa. gommapos’.

B ronpl He3aBUCUMOCTH B 00JIACTH JJaJIbHEUILIETO MOBBIIIEHUS YPOBHS KU3HU
HaIlleT0 Hapoja YyJenseTrcss o0co00oe BHUMAHUE KOPEHHOMY pe(opMHUpOBAHUIO
CHUCTEMBl 37paBOOXpaHEHUS U (HOPMUPOBAHUIO 3J0POBOrO0 oOpasza KU3HHU.
[IporpaMmHbIE MEPONPUATHSA, OCYLIECTBIIIEMbIE, B TAHHOM HAIlpaBJICHUH AAIOT,
CBOM pE3yJIbTaTbl B BOCIUTAHUA TOPMOHUYHO PAa3BUTOrO IIOKOJICHHS U
JATbHEUIIIETO TOBBILICHUS 3I0POBbS HACECIICHMUS.

CerogHs 1O BCEMY MHUDPY BBISIBICHUE MEXaHW3Ma BIUSHUS CTPECCOB
pa3IMYHON MPHUPOJIBI HA OpraHbl U TKAHU B YCIOBHSX «in VItro» m «in vivo» Ha
¢dusnonornyeckoM, OMOpU3NIECKOM, MEMOPAaHHOM W MOJIEKYJISIPHOM YpPOBHSX, a
TaK)K€ PA3JIMYHBIX OMOJIOTUYECKUX BEIIECTB U JICKAPCTBEHHBIX CPEJICTB SIBIISACTCS
OJIHOM M3 aKTyaJlbHbIX TmpoOsieM. OTIUYUTH JAPYyr OT Jpyra H3MEHEHHS,
BO3HHUKAIOIIUE B KJIETKaX, OpraHesuiax U MeMOpaHax OpraHoB U TKaHEW opraHuzma
MIPU MPOBEJICHUM UCCIEOBAHUM TTO KOPPEKIIMU OTPUIIATEIBLHOTO BIUSHUS CTpEcca
Ha OpraHu3M; TOKa3aTh CXOJCTBO WM pa3idyue BIUSHUS OCTPOTrO U
XPOHMYECKOTO  CTpecca;  BBIABUTh  BJIMSHUSA  BELIECTB,  OOJAJAOIIUX
AQHTUTUTIOKCAHTHBIMU W AHTHOKCUJAHTHBIMU CBOMCTBAMHM; J0Ka3aTh MEXaHU3M
OTPULIATEILHOTO BIIMSIHUS JIEKAPCTBEHHBIX CPEACTB, UCMOJb3YyEMBIX B JICUCHUU
CTpecca Ha OpraHu3M BMECTE C MOJIOKUTEIIbHBIM BIHSTHUEM.

JlaHHO€ TMCCEePTALMOHHOE MCCJIEA0OBAHUE B ONPEACIICHHOW CTENEHU CITYKHUT
BBITIOJIHEHUIO 3a]1ad, TPEeIyCMOTpeHHbIX VYkazoMm lIpesuaenta Pecmybmuku
V36exuctan Ne 1652 «O mepax no ganpHEHIeMy yriiyOoiaeHuo peopMUPOBAHUS
CUCTEMBI 37paBooxpaneHusi» oT 28 wHosOps 2011 rtoma, m Ne 2221
«O  rocymapCcTBEHHOW  mporpaMMme 1O  JajbHEHIIEMY  YKPEIUICHHIO
PENPOAYKTUBHOTO 3JIOPOBBSI HACEJICHUS, OXpaHE 3JI0POBbsA MaTepel, AeTed u
noApOCTKOB B Y30ekuctane Ha niepuos 2014 — 2018 roas» ot 1 aBrycra 2014
rona, [locranoBnenuem Kabunera MunuctpoB Pecniyonuku Y36exuctan Ne 416
«O Mepax () MOICPIKKE OTEYECTBEHHBIX MIPOU3BOIUTEIICH
JIEKApCTBEHHBIX CPEACTB W H3ACIHMN MEIUIIMHCKOTO Ha3HaueHus» oT 14 wurons
2006 roma, a TakKe OPYTrUX HOPMATHUBHO-TIPABOBBIX JIOKYMEHTAaxX, MPUHSATHIX B
naHHOM cdepe.

CooTBeTcTBHE UCC/IEA0BAHUS NMPUOPUTETHBIM HANPABJEHUSAM PA3BUTHA
HAYKH M TeXHOJOruil pecny0jauku. J[aHHOE WHCCIIEIOBAaHUE BBIMNOJHEHO B

1Social Stress Clinic; www.infoecology.ru
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COOTBETCTBUH C MIPHUOPUTETHBIMH HAIIPABICHUSMU PA3BUTHS HAYKU M TEXHOJIOTHH
pecnyonmuku — VI. «Menuuuna u dapmakonorusi»; V. «Cenbckoe XO3sHCTBO,
OMOTEXHOJIOTHS, SKOJIOTUS U OXpaHa OKPYKAIOIIEH CPEeIbI».

0030p 3apy0e:KHBIX HAYYHBIX HCCJIEA0BAHUI 110 TeMe IUCCePTAILUMN.

Hayunble u3bICKaHUS, HaNpaBJICHHbIE HA HUCCJIEAOBAHMUS MEXAaHU3MOB
AMOIIMOHAJIBHOTO CTpecca W TOBBIIEHUS (HU3UOJIOTMUECKOM BBIHOCIUBOCTU
OpraHu3Ma Ha €ro IMOBpEeXJalollee BIMSHUE BEAYTCA B BEAYIIUX HAYYHBIX
IIEHTpaX ¥ BBICHIMX OOPa30BaTEIbHBIX YYPEKICHUSX MHpA, B TOM YHCIC B
Department of Preventive Medicine (CIIIA), American National Health Institite
(CIIA), University of Lisbon (ITopryramus), Aristotle University of Thessaloniki
(I'peunst), American Institite of Stress (CIIIA), Berlin Institite of Stress
(I'epmanus), Stress Institite in Paris (®panmus), Energy Metabolism Disorders and
Thrapies, Centro Nacional de Investigaciones Cardiovasculares Carlos Il
(Manpun, MWcnanms), Erasmus University Medical Center (Porrepnam,
Hunepnanaer), Kafedra Biofizyki Srodowska, Uniwersytet Lodzki (ITosbra),
Medical University of Graz (I'pau, Asctpusi), Warsaw University of Life Sciences
(BapmiaBa, Iloabma), Institute of Psychologic Stress Study (Xaiida,3panis),
XapbKOBCKOM MEIUIIMHCKOM yHHUBepcuTeTe (YkpauHa), Bonarorpajackom HaydHOM
nentpe (Poccus), TOumucckoM rocynapcTtBeHHOM yHUBepcuteTe (I'py3us),
HanuonansHoM yHUBepcuTeTe Y30€KHUCTaHAa U HMHCTUTYTE OMOOpraHWYECKOU
xuMuu (Y30eKucTaH).

B pesymbrare wccrmenoBaHWi, TPOBEACHHBIX B MHPE IO HAPYIICHHUIO
HOPMAaJIbHBIX (PU3NOJIOTUYECKUX MPOIIECCOB OPTaHU3Ma CTPECCOM, MOIYYEHBI PATT
HAyYHBIX PE3yJIbTaTOB, B TOM YHKCJIC: BBISBICHBI MATOJOTUYECKUE M3MCHCHUS B
MeMOpaHax MUTOXOHApHM moxa BiusHueM crtpecca (Department of Preventive
Medicine, New York, United States of America); uccieqoBanbl OMOXHUMUS U
natopusnonoruss MuToxoHApuanbHbIX (ochomunuaos (University of Lisbon,
Portugal); moka3aHbl COCTOSIHUS MUTOXOHAPHAILHOTO MATOreHe3a U JUCHYHKITUH
npu crpecce (Aristotle University of Thessaloniki, Greece);cuctemaTu3npoBaHsbI
nanHeie 0 TkaHO crnenuduunoctu [1OJI mpu 3MOIMOHATBEHOM CTpecce y KpBhIC
(TOunucckuii TOCymapCTBEHHBIM YHUBEPCUTET, ['py3us); NOKa3aHbl JaHHBIE 00
AHTUTHUIIOKCAHTaX, TTOBPEKICHUS KJIECTOK U MUTOXOHAPUNA TIPH CTPECCE, MPOIIECCHI
TMIIOKCUH, BJIMSHUEC SIIOB M TOKCHHOB Ha OKHCIHTENbHBIA cTpecc (Kangwon
National University (FOxxnas Kopes), Ti Yu Chang Road, Hangzhou (Kwurait),
Mumbai University (Muaus); BeisBiacHbl 110JI ¥ ra3okucinopoaHblii 0OMEH B
KJIETKaX W MHTOXOHJIPUAX, IPOIECCHl OKHUCIUTEIBHOTO (HochOopHIMpOoBaHUS,
HapyIIeHUE CTPYKTYPhI U (DYHKIIMM MUTOXOHJIPHI B Pa3IMUHBIX MMAaTOJIOTHICCKUX
COCTOSTHUSAX (HatmonanbHbIi YHUBEPCUTET VY30ekucrana, WHCTUTYT
OMOOpPraHNYeCKOW XUMHUM H TalllKeHTCKas TOCYJapCTBEHHAs MEIUITUHCKAS
akazeMusi, Y30€KUCTaH).

B mupe mo uccienoBaHnio BIUSIHUS CTPECCa HAa OpraHbl U TKAaHW OpPTaHW3Ma
M0 Py IPUOPUTETHBIX HAMPABICHUN TPOBOSTCS WCCICIOBAHUSA, B TOM YHUCIIE:
MOATBEPKIEHNE BUIOB CTPECCOTCHHBIX (DAKTOPOB M MEXaHU3Ma MX MOJIEKYJISIPHO-
(U3HOTOTHYECKOTO BIUSHUS HA OPTaHU3M; UCCIICIOBAHNE TKAHEBBIX U KIETOYHBIX
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W3MEHEHUN B pa3IMYHBIX JTalax CTPECca; BBISBICHUE MEXaHU3MOB BIIHSHUS
cTpecca B pa3IUYHBIX BO3PACTHBIX TIEPUOAAX OpraHu3Ma; OIpeaciicHUE
U3MCHEHUN B TyMOPAJIBbHON pPETYISIMM W BEreTaTUBHON HEPBHOW CHCTEME B
Pa3MYHBIX CTATUSX CTpecca; CO3JaHHe JICKAPCTBEHHBIX CPEACTB, 00JaJarolInuX
AHTUTUIIOKCAaHTHBIM W AHTHOKCHJIAHTHBIM  CBOWCTBaM,  TOBBIIIAOIIAX
WH/IMBUIYAJIbHYIO BEIHOCIIMBOCTh OPTaHU3Ma K CTpPecCy.

CreneHb U3y4eHHOCTH NMPoodaeMbl. HaliieHpl MeXaHH3MBbI SMOITMOHATILHOTO
cTpecca W WX poyib B MHUTOXOHApuansHOW marosnoruu (Ressler et al., 2016;
Lambertini et al., 2015; Morava et al., 2013) u myTv TOBBIIICHUS WHIABU Ty aTbHOM
BBIHOCITMBOCTH (U3HOJIOTHYSCKUX (DyHKIMKA ero Hapymaromemy BiausHuio (Mc
Ewen et al.,, 2015; Morena et al., 2015; Warren et al., 2013). Ilomy4ens
MHOXECTBEHHBIE IKCIIEPUMEHTAJIbHBIC JaHHBIC, YKAa3bIBAIOIIHE HA TO, YTO BCE
SBJICHHSI, CBSI3aHHBIE C OMOIIMAMH  SIBIITIOTCS  PE3YNbTAaTOM  aKTUBHOCTH
onpeaenéHHbIX OTACIIOB To1oBHOTO Mo3ra (Szabo, Billett, Turner, 2001; Borovsky,
Adham et all., 2001) u 4TO MUTOXOHAPUU SIBJISIOTCA NEPBUYHBIMU MUIICHSIMU
pasnuunbix matojorudeckux BausHuii (Di, Canton et all., 2007; Szeto, 2008;
Huttemann et all.,, 2008; Wallace, Fan, Procaccio, 2010). /loxa3aHo JieueHue
HapyUICHUN, BO3HHUKAIOIIUE BIIOCIEJACTBUUA CTpecca B JbIXaTEIbHOW IIETH
MHUTOXOHJpH TosoBHOro Mmosra kpeic (Aboul-Fotouh, 2013); wmexaHu3MmbI
pPa3BUTHS SMOIIMOHAIILHOTO CTpecca B IMATOT€HE3e HeWpoJereHepaTUBHBIX
3aboneBanuit (Bacenuna u np., 2013); BO3MOXKHOCTB, YTO CTPECC MOXKET CTaTh
(akTOpOoM, OKa3BIBAIOIIMKA TOBPEKIAIONICEe BIUSHUE HA OpPraHbl M CHCTEMBI,
MPUBOJIAIINE K Pa3BUTHUIO CTpeccoBbIX 3aboneBanuit (Cymako, 1995; Tembiid,
2008).

B BelmenpuBeAEHHBIX HAYYHBIX MCCIIEIOBAHUSX BCECTOPOHHE W3yYCHBI
BJIUSHAE XPOHHYECKOTO CTpecca Ha YCTOWYMBOCTH (PHM3MOJIOTHYECKUX CHCTEM Ha
MOJIEKYJIIPHOM YPOBHE, KJIETOUHOE M TYMOPAJIbHOE HapyIIeHUE OOIIEH peryIsiuu
B UMMYHHOW CHCTEME U JPYTue IMaTOJIOTHYECKHE TMPOIECChl. Takke, MOKa3aHbI
MEXaHU3Mbl  BJIIMSIHUSL ~ HEKOTOPBIX  QHTUTUIIOKCAHTOB B Pa3JIMYHBIX
(U3HOTOTUYECKUX W TATOJIOTHUYECKUX COCTOSHUSAX. B Tom umcie, OeH30HAT H
KaTalliH CHUHXPOHHO W3MEHSIOT TMOTpPeOJIeHHe KHUCIOopoJa B OpTraHU3MeE
(Amnamyparos IIL.U., 1999; AcanoBa K.A., 2002) npixarenbHyr0 (YHKIIHIO
mutoxouapuii (KypmykoB A.I'., Hazpymmaes A., AxmepoB P.H., 1990;
Hazpymmaes C.C., 1994; AcanoBa K.A., Hypaunos IILIII., 2002; AcanoBa K.A.,
2002; KymmamaroBa W.D., IHupunoBa.A. Ba Oomk., 2002), mpoiecchl
o0pa3oBaHMsI W WCIIOJIb30BAHMS AJCHUHOBBIX HYKIICOTHIOB B KJETKE, T.C.
NEPEBOIAT HA DKOHOMHBIH PEXHM H3PACXOJ0BAaHUS KHUCIOPOJa U CyOCTpaToB B
TkaHsax (AnmartoB K.T., [llupunosa U.A. Ba 6omk., 2000; [lIupunosa N.A.,2005 ).

B nmurepaTtypax He CYHIECTBYIOT JaHHBIX O HAPYIMICHUSX SHEPTETUYECKOTO U
JUTIUIHOTO OOMEHA B TOJIOBHOM MO3T€, TAMYCE, HAIMOYCUHUKAX U TIEYCHU KPBIC B
Pa3UYHBIX CTaAusaX (TPEeBOTA, COMPOTUBIEHWE W HCTOIICHHWE) SMOIMOHAIBHO
6oseBoro crpecca, uaMenenusix aktuBHocty [1OJI u docdonunas Ha KIETOYHOM,
MEeMOpaHHOM W MOJICKYJIIPHOM YPOBHSIX, & TaK)K€ BIUSHUUA aHTUTHUIOKCAHTOB —
KatanuHa 1 OeH30Haa Ha cTpecc. JlaHHbIe, MOTy4YeHHbIE, O BIUSHUU KaTalliHa U
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OeH30Haja BO BCEX CTAAMAX 3MOIMOHAILHO-0OJIEBOTO CTpecca Ha M3MEHEHHs B
pPa3IMYHBIX OpPraHOB W TKAaHEW YeloBEeKa M >KMBOTHBIX MOTJU OBl C€O311aTh
BO3MOXHOCTh 0Oojiee TIyOOKOro H3y4eHHUS MEXaHU3MOB CTPYKTYPHOTO H
(YHKIMOHATBHOTO HApYIIEHUsS B KIETKE, © B OCOOCHHOCTH MMTOXOHJIPUH,
OTKPBITUSL HOBBIX TMEPCHEKTUBHBIX HAMPABIEHUH HX KOPPEKIHMHU, TOYHOTO
JIUartHo3a OOJIbHBIM U UX 3(PGEKTUBHOTO JICUEHUS.

CBsi3b TeMbI JHCCEPTAIMM C HAYYHO-HCCJIEI0BATENbCKMMH padoTamMu
BbICIIEr0 00pPa30BaTEJILHOTO Y4Ype:KIeHHs, IJle BbINOJHEHA JUCCEPTALMSL.
JluccepTalliOHHOE HWCCIIEIOBAaHUE BBIMIOJHEHO Ha OCHOBE (DyHIaMEHTAIbHOMN
HaydHOW mporpamMmbl  «lccinemoBanwe MeXaHW3Ma BIMSHUS — Pa3IAYHBIX
OMOJIOTUYECKH aKTUBHBIX BEIICCTB U (HJITABOHOWIOB HA OOMEH BEIICCTB M DHEPTUU
B OpraHusme», yTBepkAEHHOU mnocraHoBiieHMEM Nel ot 10 auBaps 2013 rona
Hay4YHO-TEXHUYECKOro coBeTa HamaHranckoro rocy1JapcTBEHHOTO YHUBEPCHUTETA.

Heas wuccaenoBanusi. llenpio gaHHON paboOTHI  SBISAJACH U3y4YCHUE
U3MEHEHHH Ta30KUCIOPOHOTO OOMEHa OpraHu3Ma, HEKOTOPhIX (HHU3HUOJTOTUYECKUX
noKasareyieid, IHEPreTUHYecKoro u JaunugHoro obmena, mpoueccoB [IOJI u
AKTUBHOCTU JIUTIOJIMTUYECKUX (PEPMEHTOB OpPraHOB KPBIC B JUHAMUKE Pa3BUTHS
XPOHUYECKOTO 3MOLMOHAIbHO-00JIEBOIO  CTpecca, a TakkKe BO3MOXKHOCTU
KOPPEKIIMU OSTUX HW3MEHEHUN TMpU BBEJCHUU KaTalluHa W O€H30HAlla B UX
OpraHU3M.

3axayu ucciie10BaHuUs.

M3Y4YEHUE ra30KUCIOPOJHOTO 0OMEHA KPbIC; ONpEEICHUE U3MEHEHUSI MacChl
TAMyCa W HAJNOYCYHUKOB, a TaKXE COJCPKAHMUS KAaTEXOJaMHUHOB TOJIOBHOTO
MO3Ta ¥ HaAMIOYCYHUKOB,;

OTIpe/IeTIEHUE COJIEP)KaHUsl aJCHUHOBBIX HYKICOTHIOB B TKAaHIX MO3Ta,
HAJIIOYCYHUKOB, TUMYCa U TICUCHH,

UCCJICIOBAHUE  JIBIXaHUSI U OKHUCIUTEIBHOTO  (ochopuImpoBaHus
MUTOXOHJPUIA MO3ra U TICYCHH, W3MEHEHWH B aKTHUBHOCTH pOTEHOH —
YyBCTBUTENBHBIX U POTEHOH-HEUYBCTBUTENbHBIX HAJI.H okcunas;

onpeneneHne ooMeHa JunuaoB U (HochoNUNKUI0OB B MO3Te, HAJIIOUYCUHUKAX,
TUMYCE U TICUYCHH,

ompesneneHrue oOMeHa JUNUA0B W (OCHONUIHIOB B MHUTOXOHAPHUIX
TOJIOBHOTO MO3Ta, TEYEHU, HAANOYCYHHKOB M THUMYyCa, a TaKXKE AaKTUBHOCTH
docdonumnas;

omnpenesieHue akTUBHOCTU (ocdonunaszpl A, nuzodochonmunazsl A; u
docdonmmassr /| B MUTOXOHAPHIX TOJIOBHOTO MO3Ta M IEUCHU;

onpenenenne npoueccoB [IOJI B TKaHSAX TOJOBHOTO MO3ra, HAAMOYEUYHUKOB,
TUMYCa, MUTOXOHJIPUSAX MO3Ta U ITCYCHHU.

O0bexTOM HcC/IeI0BaHMA SBISIIOTCA  Oenible  1a0OpaTOpHbIE  KPBICHI,
BBIJICIICHHBIC W3 HUX TKAHW TOJOBHOTO MO3Tra, TUMYCa, HAAMOYEYHUKOB, MMEUCHHU,
KaTeXOJIAMHUHBI,  AJCHUHOBBIC  HYKICOTHABI,  MUTOXOHAPWU,  JIUIHJIBI,
dochomumunel, munonutuyeckue Gpepmentsl u [10JI, a Takxke aHTUTHIIOKCAHTHI —
KaTaluH 1 OEH30HAJI.
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IIpenmeroMm wucciaenoBanusa — (GU3NOIOTHYECKHE U OMOXUMHUYECKHE
[OKa3aTeNN, WCIOJIb30BAHHBIE I OLEHKM LEeJIecO00pa3HOCTH INPUMEHEHMUS
KaTaluHa 1 O€H30HaJIa B CTPECCOBBIX YCIOBHSIX.

Mertoabl  mcciaenoBaHusi. B mpoBeneHMH — OKCIEPUMEHTOB  ObLIM
UCIOJb30BaHbl  (pu3MojorMyeckue,  OMOPU3MUECKHME U MOJIEKYJSIPHO-
ouosiormyeckne MeroAnl (nuddepeHunanbHas 1eHTpUdyra, noysporpadus,
TOHKOCJIOWMHas Xpomarorpadus, cuekTpodoToMepusi, pOTOKaAIOPUMETPHUS).

Hayunasi HOBU3HA MCC/I€I0BAHUS 3aKITI0YAETCS B CICTYIOIIEM:

BBISIBJICHBl ~ MOJICKYJSIPHBIE ~ MEXaHHU3Mbl  pa3iuuusi Jpyr OT Jpyra
CTPYKTYPHBIX U (PYHKIIMOHATBHBIX HAPYIICHUN KIETOUYHBIX U MUTOXOHIPHAIbHBIX
MEMOpaH pa3iNyYHbIX OPraHOB MO BIMSHHEM XPOHUYECKOTO 3MOIMOHAIBHO-
00J1eBOTO CTpecca B CTAAMSIX TPEBOTH, PE3UCTEHTHOCTH U UCTOIICHUS;

J0Ka3aHO, YTO YyCWUJICHHE TpaHc(hepa3HOW aKTUBHOCTH TIO CPAaBHEHHUIO C
TUJIPOJIUTUYECKON  aKTHUBHOCTBIO  (hoconunaz NOPUBOAUT K  YBEIMUEHUIO
COJep)KaHusl JIMNUAOB U  (OCPOIUNHUAOB, «HUOHHBIX CIOEB» MeMOpaHbl U
YCUJICHUIO MeTaboIM3Ma B KIIETKE;

BBISIBJICHO ~ 3aBUCUMOCTb  YCHUJICHMS  CHHTE3a  KaTeXOJIAMHHOB U
aZlcHUHHYKIeoTuA0B (AJl) B KIIeTKe B CTaAMM TPEBOTM CTpPEcca OT MOBBILICHMS
JBIXaHUsI M OKHUCIIUTENBHOTO (pochopuiupoBanusi, a TakKe TIa30KUCIOPOIHOIO
oOMeHa;

JOKa3aHO, 4YTO TOBBIIICHHE TpaHcPepasHoil akTuBHOCTH (ocdonumnasz
MPUBOAUT K MNPUOTMOKEHUIO CTPYKTYpbl U (YHKUMU KJIETKH, cuHTe3a ATD B
MUTOXOHJIPUSIX, Ta30KHUCIOPOJHOTO OOMEHa B OpraHU3Me K TIOKa3aTelsiM
3JIOPOBBIX )KHBOTHBIX B CTaJIUM PE3UCTEHTHOCTH;

BBISIBJICHO YCWJICHHE (HOPMHPOBAHHS «MOHOCIOEB» B MeMmOpaHe, BBIXOZAa
[IUTOXpOMA ¢ U3 BHYTPEHHEH MeMOpaHbl MUTOXOHIPUNA B PE3YJIbTATE MOBBIIICHUS
TUAPOJIMTUYECKON aKTUBHOCTH (ocdonunmas, 3aMeiiieHus: cuaTe3a GocouIuI0B
B KJIETKaX B CTAJMH UCTOILEHUS CTpecca;

J0Ka3aHO  MpUONMKEHHME K HOpME WIM  ypaBHEHHE  HM3MEHEHU
HHEPreTUUECKOro M JUIUAHOTO OOMEeHa B KIETKaX M MUTOXOHIPHUSAX TOJ
BIMSIHUEM XPOHHUYECKOTO0 3MOIMOHAJIBHO-00JIEBOTO CTpecca NpU BBEICHUU
KaTalyHa 1 OEH30HaJIa B OpPraHU3M >KMBOTHBIX.

IIpakTuyeckue pe3yibTaThl HCCIEI0BAHUS 3AKIIOYAKOTCS B CJIeyIOLIEM:

Pesynprathl, momydeHHBIE B pe3yabTaTe  BBIABICHUS  M3MEHEHUH,
MPOCJIeKEHHBIC B TOJIOBHOM MO3TY, TUMYyCE, HAAMOYCUHUKAX U TICYCHU B CTAIUSIX
TPEBOTH, PE3UCTEHTHOCTH M MCTOIICHHUS XPOHUYECKOTO IMOIMOHAIBHO-00JIEBOTO
cTpecca HCIONB3YIOTCS B KauyeCTBE JOIMOJHUTEIBHOTO Marepuala B HAydHO-
MCCIIEZIOBATENLCKUX paboTax U MpernoAaBaHUM CTyICHTaM MpeaMeTa PU3noIoTuy;

Pe3ynbrathl, monydeHHbIE, O BIUSHUM KaTalliHA 1 OCH30HAa B XPOHUYECKOM
HMOIIMOHAIBHO-00JIEBOM CTpPECCe CO3[ald BO3MOKHOCTh JUArHOCTUPOBAHUSA JIS
OTpeeNeHUs] CTENEHH TSDKECTH TMaTOJIOTUYECKUX HM3MEHEHH y OOJIbHBIX B
MEIUIMHCKUX KIMHUKAX, a TAKXKE X UCTIOIb30BaHUS NpU 3P (HEKTUBHOM JICUCHHUH.

JlocTOBEpHOCTh  pe3yJbTaTOB MccieaoBaHusi. Kaxnaplii ombiT  ObLT
MpoBeJeH, M0 MeHbIIe mepe, 5-10 pa3. DTo 00O0CHOBBIBAETCS BO3MOXKHOCTBHIO
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BBIYMCIICHHSI CPEJAHEr0 3HA4YEHMs CaMOro JOCTOBEPHOTO M yCTOWYUBOTO
pesynbrata. CraTucTuyeckas oOpabOTKa TaHHBIX, BBIUMCIECHUE MOTPEUTHOCTEH,
CpPEIHETO 3HAUYEHHUS, MHTEPBAJIIOB JIOCTOBEPHOCTEH, CTAHIAPTHBIX OTKIOHEHHM
OBLITM MpOBeJIeHBI ¢ MoMoIblo KommbloTepHoil nporpammbl STATISTICA 6.0 u
CTaHAAPTHBIX  MeToNoB. [lns  ompeneneHuss CTaTUCTUYECKOTO  3HAUYCHUS
pe3ynbTaToB ObLT BeluucieH T-kpurepuit CTbioieHTA.

Hayuynas u npakruyeckasi 3HAYMMOCTb Pe3yJIbTATOB MCCJIEA0BAHUS.
Hay4dHast 3HaUMMOCTb PE3yJbTATOB WCCIEAOBAHUS ONPEAEISIETCS MPEII0KEHUEM
HOBOTO TOJX0Jla K KOMIUIEKCHOW OIIEHKE COCTOSIHHSI Ta30KHCIOPOJIHOTO,
ASHEPreTUYECKOro U JUIUAHOTO OOMEHA, COIepKaHUs! aJlCcHUHOBBIX HYKJIEOTHIOB U
KaTexosamMuHoB, npoueccoB I10JI u akTUBHOCTH JHUMOIUTHYECKUX (PEPMEHTOB B
JUHAMUKE pa3BUTUS XPOHUYECKOTO 3MOILMOHAIBLHO-00JEBOro cTpecca U
CIIOCOOCTBOBAHHUEM ONPENIEIEHUSI MOJIEKYJISIPHBIX CTOPOH CTPECCOBOrO Mpolecca
3TOr0 COCTOSIHUS.

[IpakTHyeckoe 3HAYMMOCTh PE3YJbTATOB HCCIECNAOBAHUS 3aKIIOYAECTCS B
AKCIIEPUMEHTAILHOM  OOOCHOBAHMM W TIOJTBEPXKACHUM  BO3MOXKHOCTHU
UCIIOJIb30BAHUSI U 11€JIeCOOOpPAa3HOCTH KaTalMHa U OeH30Haja s KOPPEKIUU
XPOHUYECKOTO 3MOIMOHAJIBbHO-00JIEBOTO CTpecca M BO3MOXHOCTH pEIICHHUs
MOJIEKYJIIPHBIX MEXaHM3MOB MpOoOJIeMbl cTpecca. Pe3ynbTaThl, MOJy4eHHbIC, B
paboTe MOTYyT, OBITh PEKOMEHJIOBAHBI /I BKJIIOYEHUS B MOCOOMH W Yy4eOHbBIE
auTeparypsl Mo (U3MOJIOTUH, OUOXUMUU, OMOPU3MKH, a TaKKe MOTYT OBITh
100aBIIEHbI K TEKCTaM JIEKLIMH JIJIs1 CTYJIEHTOB 110 BBIIIECKA3aHHBIM MPEIMETaM.

Bueapenne pe3yabTaToB nccjeqoBaHusa. Ha ocHOBE MOJy4eHHBIX HAYYHBIX
pe3yJbTAaTOB MO HAPYIICHUIO (DYHKIIMA MUTOXOHJPUN B Pa3BUTUM CTPECCa U €ro
KOPPEKIIUU aHTUTUIIOKCAHTAMU:

W3MEHEHMSI aKTUBHOCTEU CoJiepaHusl TUNUI0B, (HochosnunuaoB B TKaHAX U
muToxoHApusix, mnporecca I[IOJI wu  docdhonumaz BBISIBICHBI, Yy4YEHBIC
uccaenoBatenu Amity university (Muaus) ucnosb3yloT 3TH HayYHbIC PE3YJIbTAThI
B CBOMX Hay4HbIX pabotax (Amity university (Muaus) crpaBka ot 30 ceHTIOps
2016 rToma). [laHHple TIOKa3ald, YTO M3MEHEHHUE COJEpKaHWE JIUIIHJIOB,
xoJyectepuna, GochomununaoB U Tu30(HOCHONUNUIOB, YCUIIEHWE AaKTUBHOCTHU
JUTOIUTUYECKUX 3H3UMOB M aktuBauus mpoiecca [IOJI aBastorcss ogHuUM U3
(akTOpOB, ONPEAEIISIONMNIA MEXaHNU3M MATOJIOTUIECKOTO BIUSHUS CTPECCA,;

pe3ynbTaThl, MOJYyYEHHbIE IO HM3MEHEHHUIO OOMEHa JMMUIOB TKaHEHd u
MUTOXOHJAPUM OpraHu3Ma, akTUBHOcTeW Qocdommnasz mporeccoB I10JI u
dochonunasz wmuToxoHapuid B HaydyHoM mnpoekte OT-®3-109 «Hayunoe
000CHOBaHME HOBBIX CTOPOH ATHOMNATOreHe3a MpoOJIeMbl aTEPOCKIIEePO3a,
nporpaMma €ro TMo3TanHOM peabwnuTanuu, pa3paboTka METOAOB JICYEHHUS C
MOMOIIIBI0 UMMYHOKOPPEKTOPOB, €CTECTBEHHBIX M HMCKYCCTBEHHBIX (PU3MUECKUX
dakropoB» (HamI'V, 2007-2011) wucnosb30BaHbl TpHU BBISIBICHUN W3MCHCHHIM
oOMEHa JUNUJIO0B W JIMIOJIUTHYECKHX SH3MMOB B PAa3JUMYHBIX 3Tamax
aTepOCKIIEPO3a, BOSHUKAIOIINE 0] BIMSHUEM 3MOLMOHAIBHOIO CTpecca (CrpaBKa
KOMUTETA 10 KOOpAMHALMU pa3Butus Hayku U texHojoruu OTK-03-13/780 ot 9
HOs10pst 2016 rona). Mcnonb3oBaHne HAyYHBIX Pe3yIbTATOB MOCTYXKUIIO JICUYEHUIO
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HapylmieHnii oOMeHa JunuAOB M (PochonunmuaoB B  pa3lIWyHBIX ATamax
aTepoCKIIep03a UMMYHOKOPPEKTOPaMHU.

AnpoGauusi pe3yjbTAaTOB HCCIeAOBAHUs. Pe3ynbrarel Hccle0BaHUA
U3JIOKEHBl B BHJIE JICKIIMM W TPOILLIM amnpodaiuio «bHomoruk, sKojJoTHK Ba
arpoTYNPOKUIYHOCTUK TahIUMUHUHT MyaMMoJapu Ba uctukoosuiapm» (TomkeHr,
2006, 2008); HayuHO-TIpaKTHUYECKON KOH(pepeHInn «DU3nK-KUMEBUN OHOJIOTHS Ba
OMOTEXHOJOTUSHUHT UcTUKOOMIapu» (Auauxan, 2007), nocsaméHHon 70-1eTHio
akamemnka A. KaceiMoBa; B MEXKIYHAPOAHBIX  HAYYHO-TIPAKTHUECKHX
koH(pepeHmsax «CTyIeHT W Hay4yHoO-TexHuueckui mporpeccy» (HoBocubupck,
2010) u «buonoruss — Hayka XXI| Beka» (Ilymuno, 2010); B MexayHapOIHBIX
HAyJIHO-TIPAKTUICCKUX KOH(PEPEHITUAX, PECIyOINKAaHCKUX HAYYHO-TIPAKTHYCCKIX
KoH(pepeHuusax «Duszmonoruss Ba OUMOPUZMKAHUHI 3aMOHABUN MyaMMOJApH»»
(Tamkent, 2010), mocesamEnnon 75-metuto akagaemuka b.O. Tommyxamenosa; B
MEXIYHApPOIHON HAyYHO-TPAKTUYECKON KOH(PEPEHIIMH «AKTyallbHbIE MPOOIEMbI
omoxumuu u OuonHaHotexHoiorun» (Kazawp, 2012, 2013); «DPuzuk-kuMEBUit
OnonorusHUHT 1013ap6 Myammonnapuy» (Tamkent, 2015) nocssiennoit 80-netuto
akanmemuka b.O. TommyxamenoBa; «buoyioruss Ba 3KOJOTHUSHUHT J0J3ap0
myammonapu» (Tomkent, 2015) mnocBaménnoit 70-netuto mpodeccopa K.T.
AnmatoBa, «®DuU3MK-KUMEBUIM OMOJIOTHS Ba HKOTOKCHUKOJOTHUSHUHI 3aMOHaBUUN
acnexktnapu» (Tamkent, 2016) mnocBaménnoit 70-meturo mnpodeccopa VY.3.
MupxomkaeBa, «TeopeTuueckue U MPakKTHUYECKUX MPoOIeMbl COBPEMEHHON HAyKH
u obpazoBanuss» (Kypck, 2016) u «Science and Education» (Munich, 2016); na
cemuHapax kadeapsl be3omacHOCTH KM3HENEATENHHOCTH HamaHraHckoro
rocynapctseHHoro yausepcuteta (2006-2016).

Ony0IMKOBAHHOCTH Pe3yJbTATOB HccJenoBanus. [lo TemMe nuccepranumn
OMyOJIMKOBAHO Bcero 24 Hay4dHbIX padoT, U3 HUX 12 HAy4YHBIX CTATEH, B TOM YHUCIIE
9 B pecnyOnMKaHCKHUX U 3 B 3apyO0eKHBIX )KypHaIaX, peKOMEHJI0BaHHBIX Briciiei
aTTECTAIlMOHHOW Komuccued PecnyOnmuku  Y30ekuctan Uil IMyOJIMKaAIUU
OCHOBHBIX HayYHBIX PE3YJIbTATOB IOKTOPCKUX JIUCCEPTAIUH.

Crpykrypa u 00bem auccepranmu. CTpykTypa JHUCCEPTALMM COCTOUT W3
BBEJICHUS, 7 TJaB, 9 3aKIIOYEHUN, CIIUCKA MCIOJIb30BaHHOU JuTepaTypbl. O0beM
nuccepranuu coctasisieT 194 ctpanuir.

OCHOBHOE COIEP KAHUE IUCCEPTALINU

Bo BBemeHMMm OOOCHOBBIBAIOTCS AaKTyaJIbHOCTh M BOCTPEOOBAHHOCTH
IIPOBEICHHOI'O MCCIICOBAHUs, LEeIb U 3aJa4d HCCIIECIOBAaHUS, XapaKTePU3YIOTCA
OOBEKT M TMpEAMET, IMOKa3aHO COOTBETCTBHE MCCIIEOBAHUS MPUOPUTETHBIM
HaIpaBJICHUSIM Pa3BUTHUS HAYKU U TEXHOJIOTUM pecryOINKHU, U31araloTcsl HayqHas
HOBH3HA M MPAKTUYECKUE PE3YyJIbTATHI UCCIEAOBAHUS, PACKPBIBAIOTCA HAay4dHas U
[IPAKTUYECKass 3HAYMMOCTB IIOJYYEHHBIX pE3YyJbTaTOB, BHEAPECHHE B IPAKTUKY
pE3yNbTaTOB HCCIEAOBaHNUs, CBEACHUS 110 OMMyOJIMKOBAaHHBIM paboTaM U CTPYKTYpe
JUCCEPTALIUH.

B nepsoin riaBe qucceprannn «PazBurue crpecca 1 MeXaHU3Mbl AeHCTBYS,
0030p JMTEPATYPHBIX JaHHBIX 0 KOPPEeKINH MUTOXOHAPHAJIbHBIX H3MEHECHUH
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AHTUTHNOKCAHTAMMY JTAIOTCS JaHHBIE 00 M3MEHEHUSX (U3UKO-OMOIOTHYECKUX
GyHKIUAX Opranu3mMa, 0OMeHa JIMIKUJIOB, IEPEKUCHOTO OKUCIICHUS JTUITUIO0B, POJIH
docdonunaz B CTpyKType U (QYHKIMM KIETKM U HUX KOPPEKUUHU, YYACTHH
MUTOXOHAPUIA B CTPYKType U (YHKIMU KIETKH, YydacTuu ¢ocdoiurmnas
MUTOXOHAPUIA B TUAPOSU3E U cuHTE3e (PocoaunuaoB, BIUSHUM KaTallMHA U
O0eH30Haa Ha (PU3NOJIOrMYEeCKUE M OMOXMMUYECKUE MTOKA3aTENIN KIETKH.

Bo Bropoit rnaBe pguccepranuu  «Co3naHue MoAeM XPOHUYECKOI0
3MOLMOHAJIBHO-00J1€BOT0 CTPecca y }KMBOTHBIX, BblJeJIeCHHe MUTOXOHAPHUIA U3
Pa3jIMYHbIX OPraHOB M MeETOAblI OmNpedejJieHUus YPOBHA HX H3MEHEHM»
MPUBOJIATCS] MATEPUAIbl U METOJIbI UCCIIEIOBAHUS.

Co3nanve MOJEeNM XPOHUYECKOTO HMOILMOHAJIBbHO-00JEBOr0 cTpecca Y
YKUBOTHBIX MPOBEJIEHO Ha OECMOPOAHBIX OEbIX Kpblcax caMiax mMaccoi tena 180-
200 rp. IIpubnu3utenbHO 3a JOBE HENENHM JI0 Hadajla HKCIEPUMEHTa Yy KpbIC
ONpPENEISUIA  3MOLMOHAIBHOCTh IO TECTYy «OTKPBITOro moJish». [ 3toro
KUBOTHBIX BHE3AHO TOMEIIAJM U3 TEMHOM KOPOOKM B IIEHTp TMOJS,
MPEICTaBIIAIONIETO COO0M apeHy auaMmerpoMm 1,5 M, pa3iesieHHyI0 Ha KBaApaThl CO
cropoHamMu 10 20 cM, OCBELICHHYIO 3€pKaJbHON JaMIIOd HaKaJIUBAHUS
MOIITHOCTBHI0O 500 BT, MOJABEIICHHON B IIEHTPAJbHOM YacTU Ha BbIcOTEe 60 cM OT
noina (B IIEHTPE «OTKPBITOrO TIOJSH» CoO3/aeTcsi OcCBeleHHOCTh 1000 mrokc)
(MBanoBa, Cxorersic u nip., 1979;Cynakos, 1981; Sudakov, 1984).Ha npotskeHuun
5 nHel B TedyeHWE 2 MUH OIICHUBAJIM JBUTATEIbHYIO aKTUBHOCTH YKUBOTHBIX B
MeTpax (M0 YUCIy MEepeceYEeHHBIX KBAJPAaTOB, YMHOMXEHHBIX Ha KO3(P(PULIHUEHT
0,3), a Takke NOJACUYUTHIBAIA KOJIMYECTBO (DEKAIbHBIX IIAPUKOB, YpPUHALUH,
BBIXOJIOB B IIEHTP «OTKPBITOTO TMOJIsH», YMBIBAHUM W BCTABAaHUM Ha 3a/IHUE JIAMKHU.
Bce 5T mnokazarenu CIyXWIM KpPUTEPUEM HSMOLMOHAIBHOCTH KpbIC. Kpbic
MMMOOWJIM30BaIM, MOMEMAIN B TECHbIE KIETKH U TPOBOAWIHM SJIEKTPOKOKHOE
pazapakeHre janm M XxBocTa (wactora Toka - 50 I'm, cuma - 30B, gactota
UMITYJIbCOB - 7 B MHHYTYy, JUyIMHa ummyibca - 0,5 cex) B TeueHue 30 MuH
€XEJHEBHO. B 3aBUCHMOCTH OT IPYIIIbl )KUBOTHBIX MOABEPTAIN AIEKTPOKOKHOMY
pasapaxkenuio B Teuenue 1,2 m 3 Hemenw, 1, 2 u 3 mecaueB (Cymakos, 1981;
Sudakov, 1984; CanpikoBa, 1995).

OreHKy Ta30KUCIOPOJAHOTO0 OOMEHA KUBOTHBIX MPOU3BOJIUIU C TOMOIIBIO
noJisiporpaduueckoro Metona (AamaroB, AxmepoB u Ap., 1993). Jlas sroro
KUBOTHOE TMOMEIAJIM B TE€PMETHUYECKYI0 KaMepy (€MKOCTh) ¢ BMOHTHPOBAHHBIM
anekTpoaoM Kitapka, 4yBCTBUTENIBHBIM K cojepxkanuto O, B BO3MYILIHOW Cpene.
DTa eMKOCTh COeAMHEHa ¢ MHUKPOHACOCOM U B LIE€JIOM H30JMPOBAaHA OT BHEIIHEH
cpenbl. MuUKpoHacoc CHocoOCTBYET LMPKYJSUMUA BO3AYIIHOM CpEeIbl, YTO
o0OecreynBaeT MOCTOSHHOE TIEpeMElIMBaHUE U MOJJepXKAaHUE PaBHOMEPHOM
KOHLeHTpaiu O, BHYTPU 3aMKHYTOM CpelIbl. YCTaHOBKAa COEIHMHEHA CO
CIIEIMAIBHOW STYEUKOM, B KOTOPYIO YCTaHOBJIEH 3aKpbITHIM yekTpon Kitapka. Bee
COCIMHECHMSI B YCTAHOBKE BBIMTOJIHEHBI W3 TOJUATHICHOBBIX TPYOOK. B eMKocTh
(cTexnsHHBIE OAHKW C TEPMETHYHBIMU KPBITIIKAMUA WM OyThUIM eMKOCThio 500-
1000 mi1 ¢ 3aBUHYMBAIOUIMMHUCS KPBIIIKAMHU) TOMEIIAIN MOAONBITHOE KHUBOTHOE.
B pesynbTaTe ero apixaHus NpOUCXOauiIo ymeHbuieHue O, B ra3oBoil cpene, 4To
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PETUCTPUPOBAIN C TOMOIIBIO MOJAPOrpapUUEcKOll YCTAaHOBKH, COCAMHEHHOH C
KHUCIIOPOAYYBCTBUTENIbHBIM A1ekTposoM Kitapka.

Jlist onpeneneHusi coiepKaHusl KaTeXOJaMUHOB B TKaHU HAIANOYEYHUKOB U
TOJIOBHOTO MO3Ta MCCIEAYEMbIH OpraH M3BJEKAIOT, B3BEIIMBAIOT U HEOOXOIUMOE
KOJIM4ecTBO TKaHU (3 — 5 1) OBICTPO HU3MENbYAIOT HOKHUIIAMHM U THIATEIHHO
pPACTUPAIOT B CTYNKE C HEOOIBIIMM KOIMUeCTBOM (5 — 10 MJI) TpUXJIOPYKCYCHOU
KUACJIOTBI W CTCKJIIAHHBIM mopomkoMm (Acatuanu, 1965). Cmech TOBOIST
TPUXJIOPYKCYCHOM KHCIJIOTOM 10 COOTBETCTBYIOIIETO pa3BeleHHMs (I TOJIOBHOTO
mosra — 1 : 5, nna HagmoueuyHukoB — 1: 20). [IpoObr nomemmBatoT B Teuenue 30
MHUH., 3areM (QUWIBTPUPYIOT dYepe3 CKIaayaThlii  QUIbTp.  DKCTPAKTHI
HAJIMOYECYHUKOB €IIE Pa3BOAAT BOJIOM 0 OKOHYATenbHOro passeaecHus 1 : 1000
(IpU MOAKUCIICHUN).

Jis  onpenenenust conepxkanuss AH Bce mpemapaTWBHBIE TPOLEIYPHI
BBIITOJIHSIFOTCSL TIPY TEMIIEPATypE 2-4° C. DKCTpaklys MPOBOAUTCS B cMecu 8%-HOM
XJIOPHOM KUCHOTHI ¢ 40%-HbIM STHJIOBBIM CIIUPTOM, MPEABAPUTEIBHO OXJIAKICHHOM
JI0 HY)KHOM TeMIlepaTypbl B CHEIHMAIbHOM XOJOIWIbHUKE. Jl0OaBisieMblid CIUPT
NPETSITCTBYET 3aMEP3aHUI0 TKAHEBBIX AKCTPAKTOB MPU HU3KUX TEMIIEpaTypax, 4To
IpE/ACTaBIsAETCS BECbMa YAOOHBIM JUIi MAaCCOBBIX OIpEAETICHUN MeTabOIUTOB BO
MHOTHX OMOJIOTHYECKUX 00pa3ilax, Tak Kak He TpeOyeT pa3MOpaKMBaHUS KaXKIOTO
skcrpakra (Farell, Olson, 1973; Kocenko, 1981).

MUTOXOHAPUYU BBIACISUIM U3 TKAHU TOJIOBHOTO MO3Tra M MEUEHU KUBOTHBIX TIO
obmenpursaToMy Merony auddepeHnmansHoro neHrpudyruposanus (Hoge-boom,
Schneider, Pallade, 1948) ¢ nekotopsiMu MoaupuKarusMu (AMaTtoB U ap., 1993 a).

CKOpOCTh  JIbIXaHMSI MHMTOXOHJIPUH B  PaA3JIMYHBIX META0OJIUYECKUX
coctosaHusIX (V,-B NPUCYTCTBUM CYOCTpaToB OKHUCIEHUs, V3 - B MNPUCYTCTBUU
Al®, V, - nocne ucuepnanus AJD, Vyue- pa3soOILEHHOr0 OKHCICHHA ¢ 2,4 —
TUHUTPO(DEHOTIOM) PETUCTPUPOBAIN MOISAPOrpaPUUIECKUM METOJOM C MOMOIIBIO
BpALAIONIETOCA IJIATUHOBOTO 3JIEKTPOJa B CTAHIAPTHBIX YCIOBUSX B SYECUKHU
nossiporpada o6semom 1 Mt pu 25°C B cpenie CIeayIOmero cocTaBa: caxaposa -
250mM, KCI - 12MM, KH,P04 - 5MM, tpuc-HCI-0ydep - SMM, pH 7,4. CybOcTpatsl
OKHUCJICHUS: CYKITMHAT U TiiyTamaT nmo 10MM. Peaknuio HaunHamu n00aBICHUEM B
aueiiky nosisiporpada 3-4 Mr mo OenKy cycneH3uu MUTOXOHApuH. KommuuecTBo
AJI® cocrasmsuio 200 MmxM, JH®-510° M (Ainmatos, AxMepos u ap., 19936).
Koappumment AHDP/0 u BeauuumHa ABIXATEIBHOTO KOHTpOJs 1o YaHcy
ompenemsuii o meroxy Chance B., Williams G.R. (1956). Buyrpenuwii u
BHemHUKM 1niytd  okucieHuss HAJ[H wMwuToXOHmpuil omnpenensyii — moclie
3aMOpakuBaHusi W oTTauBaHus MuUtoxoHapuu. Oxucnenue HAJI.H ouenusanu,
nobasisis B sueiiky oovemom Imin 3 mxmons HAJ[.H, Oxucnenne HAJI.H
OMpeNeNsUIM TakKe B MPUCYTCTBUMU 2 MKr poreHoHa. Cpena unkyOamwms: 0,30M
caxapo3a, coaepxkamas 10 MM tpuc-HCI, pH- 7,4 (PaxumoB, Aimaros, 1977).

CkopocTh okucinenus riayramara, cykumHara 1 HAJI.H no BHyTpeHHeMy u
BHEIIHEMY TyTH B PAa3JMYHBIX META00IMYECKUX COCTOSHUSX BBIpAKATU B
HAHOTPAMM aTOM KHCIIOPOAa/MHH MI OeJKa.

Ckopoctps mpouecca IIOJI ompenensiii  THOOApOUTYpOBOM KHCIOTOM -
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MUKpoMeToaoM, paszpadoranapiM FO.A. BnagumupoBsiM u  A.M.ApuakoBbiM
(1972). NukybannonHast cmech oobemoM 1 mut comepskana: 0,2 MM NayP,0,10H,0;
1 MM HAJI®H; 0,012 MM comu Mopa (FeS04(NH,),6H,0); 50 mka cycneHsuun
TKaHU TOJIOBHOTO MO3ra, TUMyca, HaJamodeuHukoB M nedenu; 50 mMtpuc HCI-
oydep, pH- 7,4.

OO01re JTUMUIBl SKCTPArupyroT U3 TKAaHU CMEChIO XJIopodopma U METaHoJIa,
HKCTPAKT OTMBIBAIOT OT HEJIUMUAHBIX MPUMECEH BOJION WM CIabbIMU COJIEBBIMU
pacTBOpaMH, BBICYIIMBAIOT, U OCAIOK JUMHUAOB B3BEIIMBAIOT HAa AHATMUTHYECKHUX
Becax ([Ipoxoposa, 1982).

JIist pa3aeneHuss BOJAOPACTBOPUMBIX MPOAYKTOB THIAposn3a (ochOoUIUI0B
WCIIONIB30BAJIM  METOJ  TMPOTOYHOM  TOPU3OHTAIBHOM  XpomaTorpaduu
(Kapramo:os,1981).

AKTHUBHOCTP MHUTOXOHIPHATBHBIX(OCHOIUTIA3 OICHUBAIH 10 W3MCHCHHIO
dochommmuaHOoro cocraBa B xoxae MHKyGaumu opranemt mpu 37° C (Cop6aras,
Mupranunos, Anmaros, Paxumos, 1988; Mupranumnos, 1990).

B Ttpereli rmaBe nuccepraunn «HapymieHue ra3okucjaiopogHOro od0MeHa u
HEKOTOPBIX MoOKa3aTejieli KpPbIC B JUHAMHKE PAa3BUTHS XPOHUYECKOIO
IMOIMOHAIBHO-00/1€BOT0 CTpecca M HMX KOpPpeKIusi AHTHTUIOKCAHTAMM
paccMaTpUBaIOTCS BOIIPOCH! BBISICHEHUS! HAPYIICHUS Ta30KUCIOPOJHOTO OOMEHA U
HEKOTOPBhIX (DU3UOJIOTUUECKUX TIOKazareled TMOoJ BIUSHUEM XPOHHYECKOTO
HOMOITMOHAIEHO-00JIEBOTO CTpecca U UX KOPPEKIINH aHTHUTUITOKCAHTAMH.

T'azoxucnopoonviii oomen.

["a3zokucmopoaHplii OOMEH Yy JKMBOTHBIX B JHHAMHKE XPOHHYECKOTO
HMOIIMOHABHO-00JIEBOTO CTpecca U3MEHSETCS ¢ MPOJOHKUTENFHOCTRIO OmbiTa. B
CTaJMM TPEBOTH MPHUBOJUT K TMOBBIIICHUIO MOTPEOJICHUS KUCIOPOa B OpTraHU3Me
OKCIIEPUMCHTAILHBIX ~ JKMBOTHBIX. [IpM  3TOM  MaKCHUMalbHBIA  YPOBEHB
noTpeOsieHusT KUciopoja HaOmomaeTcs 4depe3 2 Hemenu JKcrnepumenta. Jlims
oOecrieueHrss TaKOTO BBICOKOTO YpPOBHS MeTa0oJiu3Ma KIJIETOK OpraHu3ma
TpeOyeTcst OOJBIIT0E KOJTUIECTBO KUCIOPO/IA.

Uepesz 1 mecsIy skcniepuMeHTa Ta30KUCIOPOAHBI OOMEH MOYTH MOJIHOCTHIO
Hopmamuzyercs. I[lo wmuenuto [.Cenbe, oOpraHu3M NEpPEeXOJUT B CTAAUIO
pe3ucTeHTHOCTH. Ha Hamr B3rsiq B ATUX CPOKAaX SKCIEPUMEHTA HAYMHACTCA
cTaaus uctomieHus. JanpHelme uccneoBaHus MoKa3aid, YTO CTPECC MPUBOIUT
K CHIDKEHHIO Ta30KHCIOPOJAHOTO OOMEHa W 3TO KOPPEIUPYET CO CTPECCOBBIMU
BO3JICHCTBUSIMU Ha OPTaHMU3M JKMBOTHBIX. Tak, eciii depe3 2 MecC. DKCIIEpUMEHTa
ra30KUCIOPOAHBIA OOMEH CHHMXKAETCS MO0 CPABHEHUIO C KOHTpoJieM Ha 29,2%, To
yepes 3 mec. — Ha 37,5%. Korga cHMkKeHHe ra30KUCIOPOIHOI0 0OMEHa JIOCTUTAeT
50%, TTOJTHOCTBIO HApYIIIaeTCsS TOMEOCTa3 KICTKH U HACTYMaeT THOCIh OpTaHu3Ma.

N3yuenne BIMSHUS KaTalliHa M OEH30HAjJa Ha Ta30KUCIOPOJHBIA OOMEH
KUBOTHBIX B YCIOBUAX XPOHUYECKOTO SMOIMOHAIBHO-00JIEBOTO  CTpecca
MOKa3aJik, YTO 3TH Tpemnaparbl YaCTUYHO CHUMAIOT OTPUIIATEIhHBIN 3ddexT
cTpecca Ha opranusM. Yepes 1, 2 u 3 Henmenu crtpecca, T.e. B CTaIMM TPEBOTHU B
MPUCYTCTBUM KaTallHA Ta30KHUCIOPOIHBIM OOMEH TOBBIMIACTCS MO CPABHEHUIO C
KOHTpoJieM Bcero Juiib Ha 12,6; 20,4 u 8,0%, B npucyrcTBun 6enzonana — 10,9;
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18,7 u 10,6%. B ycnoBusax wucroiieHus, T.e. depe3 2 W 3 Mec. CTpecca,
ra30KUCIOPOAHBIA OOMEH B MPUCYTCTBUM KaTallMHa MOHUXAETCS BCETO JIMIIb Ha
4,5 u 6,2%, B ipucyTcTBUM O€H30HaNa - Ha 2,8 1 5,1%.

Takum 006pa3om, B CTaAUKM TPEBOTHM XPOHUYECKOTO SMOIMOHAIBHO-00JIEBOTO
CTpecca TOBBIIIAETCS Ta30KUCIOPOJHBIM OOMEH B OpraHU3ME >KMBOTHBIX, C
NepexojoM Ha CTaJAMI0  PE3UCTEHTHOCTH MOTpeOJeHUEe  Kuciaopoia y
AKCIIEPUMEHTAJIBHBIX JKUBOTHBIX IOCTENEHHO HOPMAJIU3yeTCs, a B CTaJluu
UCTOIIEHUSI — 3aMEeTHO cHIbkaercsa. KaranmuH u O€H30HAN MOYTH TOJHOCTHIO
cHUMAIOT 3(PPeKT cTpecca Ha ra30KUCIOPOIHBIN OOMEH B OpTraHU3ME JKUBOTHBIX.

Tumyc u HaonouyeyHuku.

Hamum uccnenoBanusi mokasainu, 4YTo B CTaAUU TpeBOrH (depe3 1 u 2 Hemenu
cTpecca) Bec TUMyca nosbimaetcs Ha 26,3 u 33,8%. Ilocne 3 HenenbHOTO cTpecca
B CTA/IMM PE3UCTEHTHOCTH BEC TMMYycCa Bo3Bpamaerca kK Hopme. [locne 1 mecsnes
BO3JICHCTBUSACTpECCA BEC TUMYyCa YMEHbIIAETCS Bcero jauiib Ha 12,5 %. B craguu
ucronieHusa (mocie 2 m 3 — X MecsleB) Bec Thumyca cokpatuwics Ha 36,3%
COOTBETCTBEHHO OT YPOBHS 3JI0POBBIX >KMBOTHBIX. B Hawasie ctpecca (2 Hemens)
Bec ThUMyca mnosbimaercs Ha 33,8 %, To B mpucyrcTBuuM kKatauuHa Ha 8,0 %,
6enzonana — Ha 7,7 %. Ilpu Oosiee AIMTENBHBIX CPOKaX dKcrepuMeHTta (2 mec.) B
OTCYTCTBUM THUIMOMETA0OJIMKOB BEC THUMYyCa KpbIiC yMmeHbInaercs Ha 36,3%, B
NpUCYTCTBUM KaTaluHa Ha 5,3 %, OeH3onana Ha 6,0 %.

N3mepennst maccel Haamo4euHUKoB. [locie 1-HenenpHOro sKkcnepumMeHTa Bec
HaJIMOYEYHUKOB MOBKIIIAeTCI Bcero aumb Ha 12,0%, To mocne 2 u 3 - HeJIeAbHOTO
DKCIIEPUMEHTA IOBBIIAETCA COOTBETCTBEHHO Ha 20,5 m 28,8% oT ypoBH:A
KOHTpoJisi. B cramum pesucteHTHOCTH (depe3 | Mecsl crpecca) Kak Mbl yxe
MOKa3aJik, BEC HAJIOYECYHUKOB YMEHBIIAETCS W TMPUONMKAETCA K IMOKa3aTessM
HOpMBbL. B cramuu uctomenus (cmycts 2 U 3 Mecsiua OT CTpecca) YMEHbIIEHHUE
Beca HAJNIOYCYHUKOB 3HAUUTENbHO ycunuBaercs (Ha 15,4 u 21,4 %).

Ha navanpHOM 3Tame crpecca B OTCYTCTBHUE KaTalliHa W OEH30HAJIa BeC
HAJIIOYEYHUKOB TMOBBIIIAETCA, & C YBEJIMYEHUEM JJIUTEIIBHOCTH BO3ICHCTBUS
CTpecca,  HampoTUB,  yMmeHbliaercs. Ilpy  BBeneHMM B OpraHus3M
AKCIIEPUMEHTAIILHBIX JKUBOTHBIX KaTalliHAa WM OEH30Haja BBHIIIIE OTMEUYCHHBIE
M3MEeHeHus13ameuisitoTest. Eciiu B Havalie ctpecca (2 Hezens) BeC HaAIOYEUHUKOB
noBeimaercs Ha 20,5 %, To B mpucyTcTBUM KatanuHa Ha 7,3%, OeH30Hama — Ha
8,8%. IIpu Gonee mUTENbHBIX (2 MEC.) CpOKaxX IKCIIEPUMEHTA BEC HAJIIMOYCYHUKOB
KOHTPOJIBHBIX KPBIC YMeHbIIaeTcst Ha 15,4 %, B mpucyTcTBuM kKatauuHa Ha 4,3% u
¢ 6enszonanoM Ha 3,4 %.

Kamexonamunwvl 201061020 Mo32a u HAONOYEUHUKU.

B 1, 2 u 3 Henmensix CTPECCOBOTO COCTOSIHUSI COAEPKAaHUE aJpeHavHa B
HaanmovyeyHukax nosbimaercsa Ha 40,4; 44,5 n 40,8 % COOTBETCTBEHHO OT YpOBHS
HOPMBI, TO HOpaJIpeHAIMHA — TOJIbKO b Ha 8,9; 14,0 u 12,9 %.

B craguu pe3ncTeHTHOCTH (COycTs Mecsl OT Hadaja CTpecca) Kak MbI yiKe
MTOKAa3aJId BBILIE, COICPKAHUE aJPECHAIIMHA B HAIIIOYEYHUKAX MOBBIIIAETCSA Ha 32,3
% OT ypOBHSI HOpPMBI, TO HOpaapeHanuHa — Ha 11,9 %. B cragum ucromienus
(uepe3 2 u 3 Mecsilia cTpecca) coliepKaHue aJpeHanrHa yMmeHblaercs Ha 12,3 u
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17,8 %, Hopanpenanmuna Ha 15,8 u 21,6%. Uepe3 2 HeaenbHOTO cTpecca Mpu
OTCYTCTBUM THUIOMETA0OIMKOB COJEpKAHUE aJpeHaIuHa B HAANOYCYHHKAX
noBsimaercs Ha 44,4 %, TO B MPUCYTCTBUU OEH30HAJA W KaTal[MHa IMOBBIIIACTCS
Bcero qumb Ha 11,4 m 14,0 %. Ecim Ha 3TMX CpOKax OJKCIEPUMEHTa B
HAJMOYEYHUKAX B OTCYTCTBUMU THIIOMETA0OJIMKOB COJAEpKaHWE HOpaJpeHaTnHa
noBeimaerca Ha 14,0 %, ToO B mpUCYTCTBUM OCH30HANA U KaTallMHA - TOYTH
MOJIHOCTHIO HOPMAJIU3YETCS.

Bo 2 mecdne crpecca colepkaHue aJpeHAIMHA B TKAHW HAJAIIOYECYHUKOB B
OTCYTCTBUM THIIOMETA0OJIMKOB YMEHBIAETCS, a C OCH30HAJIOM WJIM KaTal[MHOM
MOYTH MPUOMKAETCS K TIOKA3aTENISIM HOPMBI.

IIpu 1 HemenbHOM CTpecCE COJIEpKAHUE aJ[pEeHalMHAa W HOpPaJApCHAIMHA B
Mo3re mnoblmaercs (Ha 13,3 um 13,5% COOTBETCTBEHHO OT YPOBHS HOPMBI)
paBHOMepHO. [IpomomkeHue CTpecCOpHOro BO3JCHUCTBUS (2 HEAeNsl) MPUBOAMUT K
YCUJICHHUIO B MO3T€ CHHTE3a ajjpeHanuHa (Ha 16,6 % Bblllie HOpMBI), HO 3aMeIJISIeTCS
cuHTe3 HopaapeHanuHa (Ha 15,1 %). ¥V KpbIc, NOABEPrHYTHIX CTpEcCy B TE€YECHHE 3
HeJelb, COJIEp)KaHue aJ[peHaIMHA B TKAaHU MO3ra HE3HAUMTENILHO YMEHbIaeTcs (Ha
74 %), a depe3 1 Mecsll yMEHbIIEHHWE COACP)KAHUS aJ[peHAIMHA 3HAYUTEIBHO
yeumuBaercss (Ha 19,0 %). Yepes 3 HemenmbHOro U 1 MecsuHOro crpecca
COOTBETCTBEHHO OTMEYAETCSl, YMEHBIIECHUE COJIEPKAHUE HOPAAPEHAINHA 3aMETHO
ycunuBaercs: (cooTBeTcTBeHHO Ha 22,8 u 31,2 % or ypoBHS HOpMbI). B craguu
ucToleHus: (crmyctst 2 u 3 Mecsila) CoAep KaHhe KaTeXxOJaMUHOB B TKaHW MO3ra
BHOBb TMOBbIMAeTcs. I[lpy 3TOM  copepaHWe  aJpeHaJMHA  TOBBIIIACTCS
coorBeTcTBEHHO Ha 10,6 1 18,3 % OT ypoBHSI HOpMBI, @ HOpaApeHanHa — Ha 23,3 u
28,6 %.

Bo 2 nepenu crpecca conepxaHue apeHaTmHa B MO3re noBsimaercs Ha 16,6 %,
TO B MPUCYTCTBUM OCH30HAJIA M KaTal[MHa MOBBIIIAETCS BCEro Jiuiib Ha 6,2 u 3,4%,
COJIep>KaHHE HOpaJpeHallMHa B Mo3re yMmeHblaercss Ha 15,1 %, To B mpucyrcTBuun
OCH30HAJIa WJIM KaTalliHA TOJHOCThI0 HOopManu3zyeTcs. Bo 2 mecsie copep:kaHue
anpeHanuHa noBbiaercs Ha 10,6 %, a mpu NPUCTYTCTBUMOCH30HAIA WIIM KaTalllHa
NOJIHOCThIO HOpMaliM3yeTcsi. B 3TUX cpokax coJep:kaHue HOpaJpeHaINHA
noBbliaercss Ha 23,3 % y KOHTPOJIBHBIX JKMBOTHBIX, a B IPUCYTCTBHHU
THITIOMETA00MKOB MPUOIIIKASTCS K TTOKA3aTeIsIM HOPMBI.

B d4erBéproii rmaBe, o3arnmaBieHHOM «HapyuieHue abIXaTeJbHOr0 H
IHEPreTHYECKOr0 00MeHAa HEKOTOPhIX OPraHOB KPbIC B JUHAMHUKE Pa3BUTHS
cTpecca M HUX KOPPEKIUM AHTUTHNOKCAHTAMMY TPUBOASATCA PpPE3yJbTaThl
NPUYMH HAPYIIEHUS JbIXaTEJIbHOTO M HHEPreTUYECKOro OOMEHa HEKOTOPBIX
OpPraHoB  KpbIC B  pPa3IMYHBIX CTaAUSAX CTpecca M HUX  KOPPEKIUHU
AQHTUTUTIOKCAHTAMH.

Aoenurnogvie Hykieomuowt (AH).

Uepesz 1 Hegenu crpeccopHoro Bo3aeicTBusi conepxanue ATO, AJIO u
AM® B TKaHH MO3ra HOBBIIIAETCS COOTBETCTBEHHO Ha 56,0, 48,1 m 65,1 % ot
ypoBHsI HOpMmbl (puc. 1). Bo BTOpoW HeAenu SKCIHEPUMEHTA TIOBBIIICHHUE
conepxkanus AH B Tkanu mosre ycunusaercd. [Ipu atom conepxanue ATD, AP
u AM® nossiaercst coorBerctBeHHO Ha 111,0; 95,0 1 153,9 % ot HOpMBI, cymMa
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AH mnossimaercst Ha 119,9 %. Ha 3 uwenenu crpecca coaepxkanne ATDO, AJI® u
AM®O® mnosbimaercsi coorBetctBeHHO Ha 30,9; 46,0 u 47,9 % OT HOPMBI, TO
coaepxxanne AH mossimaercs Ha 41,6%. Uepe3 mecsauHbI cTpecc coaep:KaHue
aJICHUHOBBIX HYKJICOTHIOB B TKaHSIX MO3ra yMeHblaercs. Tak, eciiu copepx aHue
AT® ymensiaercs Ha 26,0 %, To cogepxanue AJI® u AM® —na 17,2 u 10,0 %
COOTBETCTBEHHO OT YpPOBHS HOpPMbl. B cTaguum HCTOIIEHHS yMEHbBIICHHE
conepxkanue AH B mo3re 3ametHo ycunupaetcsi. Ecnu conepxanue AT® uepes 2,
a Takxke 3 Mecsa dKCIEePUMEHTa YMEHbIIIAeTCsl COOTBETCTBEHHO Ha 42,0 u 46,4 %
OT HOPMBI, TO coaepkanne AJI® —na 26,2 u 31,4 % u AM® — na 14,9 u 21,1 %.
B crpecce B TKaHSIX = TE€UEHHM, TUMyCa M HAANOYEYHUKOB HAOIIOJACTCA
aHaJIOTUYHbIC U3MEHEHHUS.

B cramun TpeBOrM y JKMBOTHBIX, TMOJYYUBIIMX KaTalluH WJIK OEH30HAI
noBblieHne cogepxxkanus ATO, AJIIO® u AM® ymeHbmaeTcss U NpUOIMKAETCS K
MoKa3aTesiiM HOpMbI. B ctaguu uctomenus conepkanue AH B ToJIOBHOM MO3re
YMEHBIIIAETCSl, a TUMOMETA00IUKU 3aMEJIAIOT YMEHBIIEHUE COJEepKAHUS
aJICHUHOBBIX HYKJICOTUIOB.

4.6 A B
. 0.7
Ve 0
;; N 0,5 | ==
2.1 — N 0.4
- e ———— L -. |

1.6 = A 0.3 - -
1.1 .
0.6 0,2
0.1 01

——a b ——c d VI I I I IV VvV VI
0.85 N ° P
: 5,5
0.75 5 /N
0,65 AN 4.5

4 33

0.55 11, 35 o
0.45 - BAE e 3 ;
= i —
035 T 2 T e N S
0.25 —%——a 15 -
0,15 1 w0 "
0,05 0.5

I 11 111 v v VI 1 11 111 v v VI

PucyHnok 1. Biusinue aHTUTMIIOKCAHTOB HA COJIePKaHUE AJeHUHOBbIX HYKJIEOTH/10B
r0JIOBHOTO MO3Ta KpbiC B JMHAMHuKe passutus crpecca (M £ m; n =8 - 10).
A—-AT®,B- AJlI®, C - AM®, D — Cymma ajeHHHOBBIX HYKJI€OTHIOB. & — HOpMa, b -
KOHTPOJIb, C — KaTanuH, d — 6en3ona’. [lo ocu opaAMHATHI — colep:KaHNE AIECHHHOBBIX
HYKJIEOTH/I0B, B MKMOJIb/T cbIpoii TKaHu. I1o ocu abuuccbl — CpOKH IKCIePUMeEHTA:
| — 1 wenens, |1 — 2 nemens, 111 — 3 - wexens, 1V — 1 mecsan, V — 2 mecsn, VI - 3 mecsir.

3necy n B JpYruxX pHCYHKaxX H Ta6Jmuax pa3Huna aocroBepHoctTu (P) mokaszeHsl
3Besgouxamm: P <0,05; P <0,02; P <0,01; P <0,001.

Taxum o6paszom, B 1,2 u 3 Heaensax XpOHUYECKOTO SMOIMOHATIBHO-00JIEBOTO
cTpecCa COACpKAHUC AH romosnHoro MoO3ra, Mne¢4YcHu, TUMyCa W HAAIIOYCUHHUKOB

IMOBBIIIACTCSA, B HA4YaJIbHOM OTall€ B CTaJHH PC3UCTCHTOCTH YMCHLIIACTCA, B
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CTaANM WCTOMICHUS pE3KO yMeHbmaercs. [lom BIUSHMEM aHTUTHIIOKCAHTOB
BBIIIIEyKa3aHHbIE MTOKA3aTeNId BO BCEX CTAIUAX CTpecca HE OTJIMYAETCS OT TaKOBBIX
3I0POBBIX )KUBOTHBIX.

N3menenus, nabmogaeMbie B cojepkanun AH B TKaHSX T'OJIOBHOTO MO3ra
IpU XPOHUYECKOM SMOIIMOHAJILHO-00JICBOM CTpPECCE BBISBICHBI U B IICUCHHU,
HAJIMTOYCYHUKAX U THMYCE.

Jlvixanue u okucaiumenvroe ghocghopunuposarie MumoxoHOpui.

B MuUTOXOHApHUSAX TOJOBHOTO MO3ra Ha | Hemenm XpOHUYECKOTO
AMOITMOHAIIEHO-00JI1€BOTO cTpecca B 3 W 4 COCTOSHHUAX TJIyTamMara CKOPOCTh
JLIXaHUSI MUTOXOHIpUid noBbiaetcs Ha 13,7 u 7,4 coorBeTcTBeHHO (1 Tabnuia).

Taoauna 1
BiausiHe AaHTUTHIIOKCAHTOB HA CKOPOCTh OKMCJIEHHS IJIyTaMaTa B
MHUTOXOH/PHUAX FOJIOBHOI0 MO3Tra KpPbIC B JUHAMMKE Pa3BUTHS cTpecca

M=£m;n=8-10).

Cpoxku CKOpOCTh JIbIXaHUs, HAHOTPaMM aTOM KHCJIOpoaa
sKcriepuMeH | BapuaHT /MUH MT OeJka
Ta V3 V, JKy AJID/O
1 Henens Kontpoms | 40,0+3,4 12,1£1,5 |3,30+0,12 2,65+0,07
OngIT 45,5+4,2 13,0+£1,7 | 3,50+0,10 2,78+0,08
Karammua | 42,5+3,3 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 KonTposs | 37,8+3,2 12,0£1,4 | 3,15+0,10 2,70+0,09
OnbIT 499+4.6° |15,1+1,8 [3,30+0,11 |2,81+0,08
Karamma | 40,4+2.6 12,0£1,7 | 3,36+0,10 2,84+0,09
bensonan | 39,1£3,0 12,0£1,6 |3,26+0,12 2,86+0,06
3 Henens KonTpons | 41,6439 12,741,6 | 3,27+0,12 2,66+0,08
OnsIT 452441 15,2+1,7 |2,97+0,10" 2,58+0,07
Karaumuua | 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 mecsnn KonTposs | 40,0+2,8 12,2+41,3 | 3,28+0,13 2,74+0,07
OrbIT 32,1223 [153+1,4  |2,10+0,09" |2,41+0,06"
Karammua | 37,9+2.5 12,4+1,2 | 3,05+0,08 2,71+0,07
bensonan | 39,0+2.4 12,3+1,2 | 3,17+0,08 2,72+0,05
2 MecsIl KonTposs | 38,8+3,3 12,0+1,2 | 3,23+0,12 2,69+0,10
OrbIT 26,5£2,17 |15,6+1,5 | 1,70+0,08" |2,05+0,08
Karamma | 35,8+3,1 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 Kontpons | 40,8422 12,1+1,2 | 3,37+0,13 2,72+0,08
OrbIT 245+20° |158+1,6° |1,55+0,11" |1,88+0,07
Karammma | 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 HEMHOro NOBBIIAIT (6%) IbIXaTeIbHBI KOHTPOJb IO
Yanucy ([1Ky). B 3THX ycrnoBHsX SKCIIEpUMEHTA JbIXaHUS MUTOXOHIPUN OCOOCHHO
3aMETHO TMOBBIIIAETCS CYKIMHATOM (B cocTOsSsHUM 3 W 4 MOBBIIIACTCS
cootBeTcTBeHHO Ha 58,0 U 27,4% oT ypoBHs KOHTpouis). I[lpu 3TOM BenuumHa
JBIXaTeILHOTO KOHTPOJIs 1o YaHcy nosblinaetcs Ha 23,6%, ogHako K03 humeHT
A1I®/O noutu He wusMensercs. C yBEIWYEHUEM JJIMTEIBHOCTH CTPECCOBBIX
BO3JICUCTBUM (2 Henens) AbIXaTelbHOW (YHKIMM MUTOXOHAPUNA MO3Ta eIe
CWIbHEE  yCWIMBAaeTCs, 0e3  CYIEeCTBCHHBIX  HM3MCHCHWHA  IapaMeTpoB
OKUCTUTENBHOTO (hochoprmpoBanus. [Ipu 3TOM CKOPOCTh OKHUCIICHUS TIIyTamaTa
B COCTOSIHMM 3 ¥ 4 mOBBIIIAETCS COOTBETCTBEHHO HA 32,0 m 25,6 % OT ypoBHs
HOPMBI, CYKIIMHATOM — cOOTBETCTBEHHO Ha 101,9 n 117,8%. D10 03Hauaet, 4To B
CTaJMy TPEBOTU CKOPOCTh JIbIXaHUSI MUTOXOHJPUIN TOJIOBHOTO MO3ra 0COOCHHO IO
CYKUIMHAaTHOMY MYTH 3aMETHO MOBBIIIAETCA.

Takum 006pa3om, B CTaJIUK TPEBOTU MUTOXOHIPHUH U3 OOBIYHOTO METabOIM3Ma
nepexoauT Ha 0OoJiee BBICOKMI ypoBeHb MeTabonu3ma. Ha 3 Henene ctpecca — B
CTaJNM PE3UCTEHTHOCTH TOBBIIIEHUE CKOPOCTh (HOCHOPHIUPYIOMIETO OKUCICHUS
riiyTamaTa Mo CpaBHEHHIO 2 HEICIBHOTO CTPECCa YMEHbBIIIACTC U MPUOIKASTCs K
MOKa3aTeJsIM HOPMBI, & CKOPOCTb JIBIXaHUS B COCTOSTHUU 4 OCTA€TCs MOBBIIIEHHBIM
(ma 19,7 %). OTu U3MEHEHHUs NMPUBOAUT K CHIIKEHUIO BEJIMYMHBI JbIXATEIbHBIN
KOHTpoJb 1o Yancy Ha 9,2 %, kodddunment AJID/O cumxkaercsa Ha 3,0%. [lpu
ATOM JIbIXaHUsI MUTOXOHJPUN CYKIIMHATOM MO CPaBHEHUIO 2 HEACIBHO CTpecca
YMEHBIIIAETCS, OJHAKO MO CPABHEHUIO KOHTPOJISI MOBBIMIACTCS (COCTOSIHUM 3 Ha
45,8%, coctosstHuu 4 Ha 83,6%). DOTH HU3MEHEHUE MPUBOJUT K CHIKCHUIO
BEJIMYMHBI JIbIXaTeIbHOTO KOHTpoJist 1o Yancy 20,7 %, a koapduuuent AJD/O —
Ha 6,8%. B KOHIE cTaguM PE3UCTEHTHOCTHU (CIYCTA MECSI), B MUTOXOHAPUSIX
MoO3ra HaOJIr01aeTCs pazoOIieHne JIbIXaHUS u OKHCIIUTEIBHOTO
dbochopunupoBanusa. I[loatomy ckopocth (hochopuIupyromero OKHUCICHHS
rilyTaMara yMEHbIIAaeTcsl MO CpaBHEHUIO ¢ Hopmoul Ha 19,8 %, a ckopocTh
JBIXaHUs B COCTOSIHMHM 4 TMOYTH HOpMalu3yercs. B pesynbpTaTe 4ero BeIMUYMHA
NKy ymensmraercs Ha 36,0%, a koapumuent AJID/O —na 12,1 %.

[Tocne 1 mecdma cTpecca CKOPOCTh OKUCJIEHHUS CYKIMHATa B COCTOSIHUU 3
MPUOJIMKAETCS K KOHTPOJIbHBIM BEITMYMHAM, a CKOPOCTH JIBIXaHHS B COCTOSIHUU 4
noBbImaetcs Ha 45,5%. B tom uucne, BenuunHa J[Ky u kosdpdunuent AHD/O
yMeHbIIaeTcsi cooTBeTcTBEHHO Ha 31,2 m 10,1%. D10 mokas3piBaeT, 4TO B CTAANHU
PE3UCTEHTHOCTH B MHUTOXOHJPHUSAX TOJIOBHOTO MO3ra aKTUBHOCTH TPaHCIOKAa3bl
ycunuBaercs. B ctaguu uctomeHust ckopocth Gochopriiupyromero OKUCaeHus 1
s dexktuBHOCT, cUHTe3a AT® 3HAUUTENIBHO YMEHBINACTCS W OTU HM3MEHEHUS
KOPPEJIMPYIOTCS ¢ JIMTEIBHOCTBIO cTpecca. Tak, eciu depe3 2 Mecsia CKOpoCTh
JbIXaHUs MUTOXOHJIPUM IIyTaMaToM B COCTOSIHMM 3 ymeHsbliaercs Ha 31,7 % ot
ypoBHSI HOpMBI, TO uepe3 3 mecsiua — Ha 40,0%. Ilpu stom B cocrosiHuu 4
CKOPOCTb JIbIXaHUsI MUTOXOHJpUH BO 2 U 3 MecsIle SKCIEPUMEHTA MOBBIIIACTCS Ha
30,0 u 30,6 % COOTBETCTBEHHO OT YPOBHS KOHTPOJIS.
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B pesyabrate uero, BemmuuHa JKy ymenbmaerca Ha 474 u 54,0 %
cooTBeTCTBeHHO, a Kkodpdumuent AJ[D/O - na 23,8 u 30,9 %. Ilocne
JIBYXMECSIYHOT'O CTpecca CKOPOCTh (PochOopHIUpYyIOIIEro OKUCICHUS CYKI[MHATa
YMEHBIIIAETCS COOTBETCTBEHHO Ha 28,2% OT ypOBHS KOHTPOJISI, CKOPOCTh JIbIXaHUs
B COCTOAHMM 4, HaNpoTWB, TOBbIIIAeTC Ha 26,0%. BenmuuunHa abpIXaTEIbHOTO
KoHTpoJst o Yancy u kodpduinuent AJ[D/O ymeHbIIaeTCsi COOTBETCTBEHHO Ha
42,8 u 14,5%. Ilocne 3 mecdma cTpecca CKOPOCTh AbIXaHUS B COCTOSIHUU 3
yMeHbIlIaeTcss Ha 36,9%, a fapixaHuss B COCTOSSHUM 4 TIOYTH TOJHOCTHIO
HopManusyercsa. Bemnuumna [IKy u xoadpdumment AJID/O ymenbinaercs,
coorBeTcTBeHHO Ha 40,9 u 20,5%. DTO B CcTaaud UCTONICHUS MPUBOJIUT K
Pa300IIECHUIO JBIXaHUSI U OKUCIUTEIBHOTO (POCHOPHIMPOBAHUS B MUTOXOHAPUSIX
TOJIOBHOT'O MO3Ta, CHIDKEeHHIO cuHTe3a ATO.

Kartanun u OeH30HaN MpU XPOHUYECKOM SMOILIMOHAIBHO-00JEBOM CTpecce
OIIIyTHMO CHHM>KAIOT BBILIECYTOMSIHYThIE U3BMEHEHUS.

3HAUUT, B CTAJAUHU TPEBOTHU XPOHUYECKOIO 3MOILMOHAIHLHO-00JIEBOTO CTpecca
B CTaJMM TPEBOTH JBIXAHWS MUTOXOHAPHI TOJOBHOIO MO3ra MOBBIIIAETCSH. DTO
0COOEHHO 3aMETHO HAOJI0/IaeTCs MPU OKUCICHUH CyKIIMHATa. B HavanbHOM 3Tare
B CTaJAUM PE3UCTEHTHOCTU JbIXaHUS MUTOXOHApUil B (dochopummpyroniem
COCTOSIHUM TPHUOJIMKAETCS K TOKa3aTelsiM HOPMbI, OCOOCHHO TMpPU OKHUCICHHUH
[JIyTaMaToOM, OJTHAKO COCTOSHUM B 4 ocTtaeTcs BICOKUM. [Ipu sTom BenmmuuHa Ky
[IyTaMaTOM YMEHBIIIACTCS HE3HAUUTENIbHO, OJIHAKO CYKIIMHATOM 3aMETHO
yMeHbImaeTcs. B aTux  ycnmoBusix akcnepumeHTa kodpduuuent A[D/O
IyTaMaToOM  TIOJIHOCThIO ~ HOPMAJU3YyeTCsl,  CYKIIMHATOM  HE3HAUYUTEJIbHO
yMeHbInaeTcs. [Ipu XpoHHueckoM SMOLMOHAIBHO-00JIEBOM CTPECCE WM3MEHEHMS,
KOTOphI€ HAOMIONAINCHh, B MUTOXOHAPUSIX TOJIOBHOTO MO3ra HaOJIOJaloTCsS U B
MUTOXOHAPUSIX TTCUCHH.

Pomenon uyscmeumenvuvie u HeyyscmeumenvHvle HAIH oxcudassl
MUMOXOHOPULL NeYeHU.

Uepez 1 u 2 Henmensa crtpecca, T.e. B CTaJUM TPEBOTHM BHYTPEHHUH IyTh
okucsiennss HAJI.H no cpaBHEHHIO HOpMBI OBBIIIAETCS COOTBETCTBEHHO Hal6,7u
33,2% ot ypoBHsS HOpMBI. B TO k€ BpeMsi B MPUCYTCTBUHU KaTallMHA U OCH30HAIa
ckopoctb okuciienns HAJ[.H no BHyTpeHHEMY ITyTH HE OTJIMYAETCS OT HOPMEIL. . B
ATUX YCJOBUAX DJKCIEPUMEHTAa HE3aBUCMMO B MPUCYCTBUU WIH OTCYTCTBHUE
AHTUTUINIOKCAHTOB BHEIIHUK nyTh okucienuss HAJ/[.H ne uzmensercsa. Ognako, B
KOHIIE CTaJuM TpeBoru (depe3 3 Hejens cTpecca) BHYTPEHHUN IMyTh OKUCIICHUS
HAJI.H no cpaBHeHMIO 2 Henenst B HEKOTOPOW CTENEHW YMEHBIIAETCS, BHEIIHUN
nytb okucienus HAJI.H, nanporus, He3HauutensHo (Ha 7,8%) moBblimaercs. B
NPUCYTCTBUH aHTUTUITIOKCAHTOB BHYTPEHHMM M BHEIIHUM IyTh okucienus HAJ[.H
HEe wu3MeHsiercs. TakuM oO0pa3oM, AOTH JaHHBIE YKa3bIBAIOT, YTO CHIXCHUE
JIIXaTeIbHOW aKTUBHOCTH BHYTPEHHEH MeMOpaHbI W TOBBIINICHUE BHEIIHUUN MYTh
OKHUCJICHHS] MUTOXOHJIPUIA B KOHEYHOM 3Tame TPEBOTH SIBISIETCS OJTHUM M3 CaMbIX
paHHUX (YHKIUOHAIBHBIX HAPYIMICHUH MUTOXOHIAPHA TPU XPOHUYECKOM
AMOIIMOHANILHO-00JIEBOM ~ cTpecce. B cTaguum pe3uCTEHTHOCTH  CHUXKEHUU
BHyTpeHHUI myTh okucienuss HAJ[.H u noBbllieHMEe BHENIHUI IyTh OKHUCIEHUS
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HA/I.H B HEKOTOpO# CTENEeHH yCKOpseTcs. B mpuCcyTCTBUM aHTUTHUIIOKCAHTOB 00€
nyTth okucineHuss HAJI.H He uzmensierca. B craaum ucromeHus, yepes 2 Mecsna
BHyTpeHHUI TyTh okucieHus HAJ[.H ymenpmaercs Ha 11,4%, BHemHMil myTh
okucinenuss HAJI.H 3amerno mnosbimaercs (Ha 25,7%). Yepes 3 wmecsn
JKCIEpUMEHTa OTKJIOHeHue okucieHnss HAJ[.H ot ypoBHA HOpMBI 3aMETHO
yckopsieTcs: BHYTpeHHUM nyTh okucieHuss HAJI.H ymensmaerca Ha 29,8%,
BHeIIHUM yTh okucineHus HAJI.H noBeimaercs Ha 48,7%.

B npucyTCTBUM aHTUTHIIOKCAHTOB BHYTPEHHUN M BHEIIHUN MYTh OKHUCIEHUS
HAJI.H ne n3mensercsa. B cragun pe3suCTEHTHOCTH CHUKEHUN BHYTPEHHUU ITyTh
okuciennss HAJI.H wu mnoBblieHne BHemHWN nyTh okucienuss HAJILH B
HEKOTOpPOM CTEMEHU YCKOPSETCSA. YCIOBHSM aKTUBAIMM BHELIHErO IIyTH
okucienuss HAJI.H u uHruOupoBaHusi BHyTPEHHETO MMYTH OKUCIEHUsI CyOCTpaToOB
Ipyu HaOyXaHUU SIBISIETCS JECOpOLMsi LIUTOXpOMA ¢ C BHYTPEHHEHl MeMOpaHbl
MUTOXOHJIpPUA B  MEXKMEMOpaHHOE MPOCTPAaHCTBO.  BrIicBoOOXkHarommiics
IIITOXPOM C SIBJIICTCSI «CMEPTHBIM TpuroBopom» kietku (Green, Reed, 1998).

B nsgroit rmaBe aumccepranuu, o3ariaBieHHON «Hapymenue oOMeHa
JunuaoB u (ocPoaunuIoB HEKOTOPBIX OPraHOB M MHMTOXOHAPHH KpPbIC B
AUHAMMKE Pa3sBUTHA XPOHMYECKOI0 3MOIMOHAJIBHO-00JIEBOr0 cTpecca M MX
KOPPEeKUMH AHTHIMIIOKCAHAMM» TPUBOIATCS PE3YJbTATHl  HMCCIECIOBAHUSA
HapylleHus oOMeHa JMIUAOB U (GochonaumuIoB HEKOTOPBIX OpPraHOB U
MUTOXOHJPHUM KpbIC B JIMHAMHUKE PAa3BUTHS XPOHUYECKOIO 3MOLMOHAIBHO-
00JIEBOTO CTpecca U UX KOPPEKIIMN aHTUTUITOKCAHAMH.

[Ipu pa3zBuTMM cTpecca B TOJOBHOM MO3Ty, I[I€YEHH, TUMyca U
HaJIIOYEYHUKOB HAOIIOJAINCh cienyiolue n3mMeHenus. HesaBucumo oT craauu
CTpecca COAepKaHUE XOJIECTEpPUHA, CBOOOHBIE KUPHBIE KUCIOTHl B TKAHU MO3Ta,
TUMyCa, MEYEHU M HAJIMOYEUHUKOB MOBbIMaeTcs, a ¢ocharuauinnosuta (OHN)
yMeHbIaeTcs. B To jke BpeMst 110 U3MEHEHUIO OOIIMX JIMMHUI0B U (GOCOIUIINIOB
IpU CTpecce MOXHO pa3AeiuTh Ha Tpu ¢aze: neppas (pasza - NOBBIIIAETCS; BTOpas
daza - npubImKaeTcst MoKa3aTesiM HOPMBI; TPEThs (haza - 3aMETHO YMEHBIIIASTCSI.
B mpuCyTCTBUM aHTUTMIIOKCAHTOB COJEp)KaHUE XOJeCTepUHA M CBOOOHBIE
KUPHBbIE KUCIIOTHI MPUOIMKAETCS K MOKA3aTeIsIM HOPMBI, a COACPKAHUS JIUITUIbI
1 (hochonumuabl TOYTH TOJTHOCTHI0O HOPMATU3YETCS.

B MHTOXOHIPHUSX TOJOBHOTO MO3ra HE3aBUCUMO OT CpPOKOB CTpecca
conepxkanust nuzopocharunumnxonuna (JIOX) u docharunnoit kucnorer (OK)
yBenuuuBaeTcs (puc.2). B 1 Henenu ctpecca B MUTOXOHJIPUSAX T'OJIOBHOTO MO3ra
conepxkanue JIOX 3amerHo yBenuuuBaercs, ¢ochatummixonun (OX) wu
kapauonunuu (KJI) HezHauntensHO moBbiaeTcs, pocharunumtanonamun (D)
He3HaunbTenbHO, @Y 3HaunTenbHO cHMkaeTcsa. Ha 2 Henenu ctpecca conepxkanue
docharuamicepun (OC) npubnmxkaeTcst K moKazaTeasiM HOpMBI, yBennueHne OX
n ymenbiuenue OU yckopsercs, Bmecre ¢ tem ysennduenue KJI nponomkaercsa. Ha
3 nenenu ctpecca coaepxxkanne ®X u OC npubnmxkaercs Kk HopMe, cHuxeHrne OO
u ®U yckopsercs. Ha 1 mecsaue crpecca conepxanne @X u KJI ymenbiiaercs,
conepxkanue ®C MouTH MONBHOCTBIO HOPMAIU3YETCSI, YMEHBIICHUE COAECPKAHNE
O3 u OU yckopsiercs. Ha 2 wmecsi cTpecca Bblllie MepedrciIeHHbIe (paKiuu
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dochommmunoB ocobenno coaepkanne O, ®X u O3 ymenpmaercsa. B konre
CTauy UCTOIICHUS, T.€. B 3 MECsIE CTpecca B MUTOXOHAPHUSIX TOJOBHOIO MO3ra
coaepxanue JIOX yBenuuuBaercsa Ha 72,9%, conepxkanue OX, 3, ®C, U, CM
nu KJI camxkaerca Ha 28,2; 26,9; 23,3; 48,6; 9,3u 23,8%. Kak mnoxaswIBaroT
pe3yJabTaThl HAIIMX UCCIIEIOBAHUI Ha 1 Helenu crpecca B TPEBOTU B IPUCYTCTBUU
AHTUTUINIOKCAHTOB cojepxkanne DD, O®C, O®U, CM, KIJI ypaBHuBaercs ¢
nokazareasiMu HopMbl, a OX, JIOX npubnukaercs K mokazaTeiasM HOpMBL. B
CTaJNH UCTOLICHUS B MPUCYTCTBUE aHTUTHIIOKCAHTOB cozepxkanue OO, OC, OU,
CM, KJI ®X n JI®X mnpubnmkaercs K MoKa3zaTeasiM HOPMBI.
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o v v vl I I I IV V VI I I I IV V VI
D E I
a b Pucynok 2. BausiHue aHTUTHIIOKCAHTOB HA coep:KaHue
JIMMUA0B IOJIOBHOT0 MO3ra KPbIC B JUHAMUKE PA3BUTHA
4.5 crpecca (M £m; n=8-10).
4 a - HopMa, b - KOHTPOJIb, C - KaTanuH, d - GeH30HAI.
3.5 A-®X; B-JI®X; C-DPI; D-KI; E-DC; J - DU;
3 | — ®K. I1o ocu opaunaThi: pochaTHIbl OTHOCHTETHHO

o0mum pocdoaunugam B %. Ilo ocu adecumccnbl — cpok
nposenenus dxcnepumenra: I — 1 neneas, I — 2 vemens,
I m M IV VvV VI 1 -3 -nemens, IV — 1 - mecsan, V — 2 - mecsan, VI - 3 - mecsair.

B mecrtoit rmaBe nucceprauuu, o3aryiaBieHHOW «M3MeHeHHMe aKTHBHOCTH
¢ochonmnazpl MUTOXOHAPUM TOJTOBHOI0 MO3ra M NMEYeHU KPbIC B JUHAMHUKE
Pa3sBUTUM CTpPecca M HUX KOPPEKUMH AHTUTUIOKCAHTAMM» IIPUBEACHBI
pe3yibTaThl  UCCIENOBAHMM MO  M3MEHEHUIO  aKTUBHOCTH  (ocdoiumnas
MUTOXOHJPUA TOJOBHOTO MO3ra M TMEYEHU KpbIC B JIMHAMUKE PA3BUTHUS
XPOHUYECKOTO  SMOIMOHAIBHO-00JIEBOTO  cTpecca U HUX  KOPPEKUUHU
AHTUIOKCAHTaMH.
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Mumoxonopuu 201061020 Mo32a.

B craguu TpeBoru eciu B OTCYTCTBHE MPENApaTOB aKTUBHOCTH (HOCGhOIUIA3BI
A, B MUTOXOHPHUSIX MO3Ta MO THIIPOJIU3Y 00X (POCOIUINIOB MOBHIIIACTCS HA
144.,4 % ot ypoBHSI HOPMBI, TO B IPUCYTCTBUM KaTal[MHA MMOBBIIIAETCS BCETO JUIIb
— Ha 29,8 %, Oenzonana — 32,5 %. Ilpu ctpecce, eciii aKTUBHOCTh ()epMeHTa 1O
o0pa3oBaHMI0 CBOOOAHBIX JKUPHBIX KHUCIOT moBbimaeTcs Ha 116,0 % oT ypoBHs
HOPMBI, B MPUCYTCTBUHM KaTallmHa W OcH3oHanma — Ha 25,7 u 22,0%. Tak, ecnu
aKTUBHOCTh  ()epMEHTA B  OTCYTCTBHE  TIPEMaparoB IO  THUIAPOIU3Y
docharuaunxonun udocharuamisTaHomamMud noBeimaercs Ha 120,5 u 154,3 %
COOTBETCTBEHHO OT YPOBHSI KOHTPOJIsl, TO B MPUCYTCTBUU KaTall[MHA MOBBIIIACTCS
Ha 28,0 u 259 %, Oenszonamom — 31,8 um 36,7 %. B cragmum wucTomeHHs
UCCJIeI0BaHNE JEHCTBUE KaTallMHa U O€H30Hajla Ha akTUBHOCTH (hochonunasbl A,
B MHUTOXOHJPHUSX MO3ra y ONBITHBIX KPBIC MOKA3ajio, YTO JJIUTEILHOE BBEJCHUE
penapaTroB MOYTH MOJHOCTHIO HOPMAIU3YeT aKTUBHOCTH (hepmenTa. Tak, eciu B
OTCYTCTBUE TMpenapaToB AaKTUBHOCTh (epMeHTa MO0 THUJPOJIU3Y  OOIIUX
dbochomunuaos, pocharuanaxoiud, GochaTuauIITAaHOIAMUH U TI0 00pa30BaHUIO
CBOOOJHBIX JKMPHBIX KHCJIOT TOBBIIaeTcs Ha 57,6; 55,4; 43,8 m 68,7 %
COOTBETCTBEHHO OT YPOBHS HOPMBI, TO C KaTallMHOM Bcero juiib Ha 9,8; 10,5; 6,0
u 11,2 %, 6ensonamom — 6.,9; 9,7; 7,4 u 13,5 %.

B 1 Henenu ctpecca akTUBHOCTH JTM30(OCGhOIMNa3blA; MUTOXOHAPUU MO3Ta IO
00pa30BaHUIO CBOOOIHBIX KUPHBIX KUCIOT MoBbIaercs B 1,35 paza. C yBenuueHneM
JUTUTEIIBHOCTH JKCIIEpUMEHTa (uepe3 2 U 3 HeleNnu) aKTUBHOCTh (hepMEHTa pe3Ko
Bo3pactaer (B 1,84 u 1,78 pa3a). Haunnas 1 mec ctpecca akTMBHOCTh (hepMEHTa IO
CPaBHEHUIO 3 HENIETLHOIO CTPECCa B HEKOTOPOU CTeneHn yMeHbInaercs. Uepes 1, 2 u
3 Mec JKCHepuMEeHTa aKTUBHOCTh Jm3odochonumnazbl A; MHUTOXOHIPHUM MO3ra
MOBBIIIAETCST COOTBETCTBEHHO B 1,69; 1,60 m 1,55 pasa B OTHOIIEHWHM HOPMBL.
AxtuBHOCTh Jm30(dochonumnassl A; MeMOpaH MUTOXOHAPHUI MO3ra KpbIC B HOPME
HanOoJiee aKTUBHO B OTHoIIeHUU nu3odochatunmmraHoiamu (JIOD), yvem JIDX.
[Ipu crpecce cyOctpatHas cneruPuuHOCTh JM30(hocoaumassl A; MUTOXOHIAPHUH
Mo3ra KpeIc coxpansiercs. Uepes 1, 2 u 3 Heienu, crpecca akTUBHOCTD (pepMEHTA 110
obOpazoBanus riuiepodochoxommaa moBbimaercs B 1,26; 1,81 um 1,56 pasa
COOTBETCTBEHHO oT YpOBHSI KOHTPOJIS, TO o 00pa3oBaHUIO
rimuniepodochorranonamuaa — B 1,58; 2,13 u 2,18 paza. D10 o3Ha4aer, 4yTO TpHU
ctpecce nu3odochonumnassiA; MUTOXOHAPUM MO3ra 00J€€ BBICOKON CKOPOCTHIO
ruapoauzyeT  auzodocharuauiadTaHoIaMUH,  4eM  Ju30¢ochaTh-TUITXOJMH.
AHaOTMYHBINA XapakTep W3MeHeHus1 Habmopaercs udepe3 1, 2 u 3 mecsama (Mo
oOpazoBanuto riuiepodocdoxoimHa coorBercTBeHHo B 1,56; 1,47 u 1,40 paza, no
oOpa3zoBanuto raurepodochostanonamunaa — B 1,93; 1,82 u 1,80 paza).

UYepes 1 Hepenu crpecca akTUBHOCTH (pocdonunasbl [ MUTOXOHApHUHM MO3ra
noBeiaercs B 1,45 paza. C yBennueHueM JUIMTENIBHOCTH cTpecca (uepe3 2 u 3
HEJICJIH) TOBBIIIICHUE aKTUBHOCTH (pEpMEHTA 3aMETHO yCHIIMBACTCS (TIOBBIMIACTCS
cootrBeTcTBeHHO B 1,82 1 1,79 pa3a ot HOopmbl). bonee mo3nHuX cpokax crpecca
(uepe3 1, 2 u 3 Mec.) aKTUBHOCTbH (pepMEHTa OCTAETCS MOBBIIICHHBIMH, OJTHAKO 10
CPaBHEHMIO 2 U 3 HEJIEJIBHOTO KCIIEPUMEHTA HE3HAUUTEIHHO YMEHBIIAETCH.
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3HAYUT MPU TPEBOre KaTallUH U OEH30HA B MUTOXOHIPUSIX TOJIOBHOIO MO3ra
MOYTH HE M3MEHAIOT THAPOJUTHUYECKYI0 aKTUBHOCTh  (ocdonunas, B
PE3UCTEHTHOCTH — OCTAETCSl B HOPME, B UCTOIICHUH JIOBOAUT JI0 YPOBHSI HOPMBI.

Mumoxonopuu nevenu.

B cramuu tpeBoru (uepes 2 HeJeIM cTpecca) aKTUBHOCTH (hocdomumaszel A,
MUTOXOHApU medyeHu B oTHoumieHuu DX u OO uHrHOUpyrTCS OJIMHAKOBO.
Hamnpumep, B OTCYyTCTBHME aHTUTHIIOKCAHTOB aKTUBHOCTH (hepmenTa o ®X u @3
yBenuuuBaetcsa Ha 1,80 u 2,31, B npucyrcTBuM karamnuHa Ha 1,17 u ,24; 6eH3oHana
Ha 1,10 u 1,21.

Ecnu nHa 2 Hemenu »KcnepUMEHTa AakKTUBHOCTh (EpMEHTa MoO3ra [0
o0pa3oBaHHIO CBOOOAHBIE XKUPHbIE KUCIOTHI U MO Tuapoinsy JIOX u JIOD B
KOHTpose mnosbimaerca B 1,84; 1,81 u 2,12 pa3a cCOOTBETCTBEHHO OT YPOBHSA
HOPMBI, TO B ipucyTcTBUM Kartanuua — 1,20; 1,22 u 1,30 pa3a, 6en3onana — 1,23;
1,21 u 1,32 paza. [IlpumepHO aHaJOTUYHBIM XapakTep W3MEHEHUs HaOJIoaeTcs
yepe3 2 MecsIeB crpecca. Tak, eciiv B OTCYTCTBUE IMPENapaToB 1Mo 00pa30BaHUIO
CBOOOJIHBIE SKHPHBIE KHCIOTBI M TIO THUIPOJIM3Y Ju30(pochaTuauiIxoiud u
nu3zodochaTuIuIdTaHOIaMUH B KOHTpoJie noBeimaetrcsa B 1,40; 1,37 u 1,42 pasza
COOTBETCTBEHHO OT YPOBHS HOPMBI, TO B MPUCYTCTBUU KartauuHa — 1,15; 1,12 u
1,17 paza, 6enzonana — 1,15; 1,11 u 1,19 paza. Uepes 1, 2 u 3 Hemenu, cTpecca
aKTUBHOCTH (hepMeHTa 1Mo oOpazoBaHusl riaulepodochoxoinHa MOBHIIIACTCS B
1,31; 1,62 u 1,52 paza cOOTBETCTBEHHO OT YPOBHS KOHTPOJISI, TO MO 0Opa30BaHUIO
riunepodocdostanonamuia — B 1,48; 1,90 u 1,94 paza. AHanoruussiii Xxapakrep
M3MEHEeHUs HaOmoaeTcs uepes 1, 2 u 3 Mecsa.

Karanun u GeH30Han 3aMeTHO HOPMaJIM30Bajil aKTHUBHOCTH (pochommmnazbi/l
MeMOpaH MUTOXOHJIPUU MO3Ta KphIC Mpu crpecce. Tak, ecnu yepe3 2 HeleabHOro
cTpecca aKTUBHOCTH (ocdonunazsl [ MUTOXOHApUM MoO3ra MO THAPOIU3Y
dbocdonunuoB noseimaercs B 1,82 paza oT HOPMBI, B IPUCYTCTBUU KaTallMHA U
6en3oHanma coorBeTcTBeHHO B 1,24 u 1,20 pa3za. Ilpu cTpecce, B cTaauu TPEBOTH
akTuBHOCTh (poconmmnazer J[ Mo3zra 1o ruaponn3y ¢GochaTUAWIXOIUH U
dbocharuardTaHOIAMUH TIOBBIIIIAETCS COOTBETCTBEHHO B 2,22 m 1,89 pasa
COOTBETCTBEHHO OT YPOBHSI HOPMBI, TO MOCJE BBeJAeHUs KartaiuHa — B 1,30 u 1,25
pasa, 6en3onana —B 1,31 u 1,26 pa3a.

B cragum wuctomenuss akTUBHOCTH (ocdonumassl J[ MUTOXOHAPUU MO3Ta
MoBBIIIaeTCs Mo oOpazoBaHuio pocdatuaHol KuciaoTel B 1,69 paza oT HOpMBI, B
OpPUCYTCTBUM KaTaliHa M OeH30Hana cooTBercTBeHHO B 1,16 u 1,12 pa3za.
AHAJIOTHYHBIN XapakTep M3MEHEHHs] akTUBHOCTU ¢ocdonunasbl J[ MUTOXOHIpUHU
Mo3ra HabJto1aeTcsa B OTHOIIEHUH (GochaTUAMIXOJIUH U pochaTuanadTaHOIAMUH.
Tak, ecnmiu B OTCYTCTBHUE IMpENApaTOB aKTUBHOCTH (PEpPMEHTa IMOBBIIIAETCS 10
00pa30BaHUIO XOJIMHA U dTaHOJAMUHA MOBBIIIAETCS COOTBETCTBEHHO B 1,98 u 1,75
paza OT HOPMBI, TO B MPUCYTCTBUU KaTalluHA MOBBIIIAETCSA Bcero auiib B 1,18 u
1,17 pa3a, 6enzonana — B 1,21 u 1,15 paza. Uepes 1, 2 u 3 HexpenbHOTO cTpecca
aKTUBHOCTH (poconumnassl J[ mo oOpa3oBaHUIO XONMHA YyBenUuMBaeTca Ha 1,62;
2,09 u 2,15 pa3a u aHajnOrWyHBIA XapakTep coxpaHsercs Ha 1, 2 u 3 mec
SKCIIEpUMEHTA. 3HAYUT, BBEJICHUE KaTalliHa M OCH30HAJIa B OPTaHU3M YKUBOTHBIX
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CO CTPECCOM TOJIHOCTBIO  HOPMAJIM3yeT THUIPOJUTHYECKYID  AKTUBHOCTb
JUTNIOJIUTUYECKUX PH3UMOB B MEMOpaHaX MUTOXOHIPUH.

B cenpmoil riaBe guccepranuu, o3ariaBieHHoW «Hapywmenme I1OJI
HEKOTOPBHIX OPraHOB M MUTOXOHJAPHUM KPbIC B IUHAMMKE Pa3BUTHS CTpecca U
HX KOPPEeKUMH AHTHUTHIIOKCAHAMM» HAIpaBJ€HA HAa MCCJIEAOBAHUSA HapyIICHUS
ITIOJI HEKOTOphIX OpPraHOB W MUTOXOHIPUU KpBIC B JUHAMHUKE pPa3BUTHUS
XPOHUYECKOTO  SMOIMOHAIBHO-00JIEBOITO  cTpecca U HUX  KOPPEKUUHU
AHTUTUIIOKCAaHAMHU.

B 1 Henmemu ctpecca mpoueccel 110OJI B MUTOXOHIpHUSX MO3ra M NEYEHH
MOBBIIIAETCA COOTBETCTBEHHO Ha 65,0 1 40,3% oT ypoBHSA mokasaresieil HopMbl, Ha
2 "exenu ctpecca mnosbiieHue mporecchl [10JI ycunuBaercs (moBbIIIAETCA Ha
102,2 u 84,4%). OmHako nanmpHEHINCE YBEIMYCHHE CTPECCOBBIX BO3JCHCTBHUU
npoueccel [IOJI mo cpaBHeHHIO 2 HEAECNBHOIO SKCIEPUMEHTAa HE3HAYUTEIIBHO
3amMeUIsieTCs, OJTHAKO, [0 CPABHEHUIO HOPMBI, OCTAETCs ellle BhiIcOKuM. Yepes 1, 2
u 3 wMecsayHOro »skcnepuMeHta mnpouecchl [IOJI B MHTOXOHApHSX Mo3ra
OTHOCHUTEJIbHO KOHTPOJIs noBkImaercs Ha 65,0; 102,2 u 88,1 %, a B MUTOXOHIpHUSIX
neuenu — Ha 40,3, 84,3 u 76,0%.

BrieynomsiHyThie M3MEHEHHsI HAOMIONAIOTCS M B HAAMOYCUHUKAX U TUMYCE,
TOJIOBHOM MO3T'Y U IIe4eHU. beH30Ha 1 KaTalyH ouyTuMo cHrkaroT nporeccol [TOJ1.

AHaIM3Upys NOJYYEHHBIE PE3yJIbTaThl MOKHO 3aKIIOYNTh, YTO KOMIIOHEHTHI
munonutndeckord cucrembl U [1OJ] k1eTku 1 MUTOXOHAPUNA B3aUMOCBS3aHbI IPYT
C JAPYroMm, OHM OCYHIECTBISIOT (hepMEHTATUBHbBIC TMpeBpaiieHusi GochoaunuIoB,
KOTOpPBI€ MPUBOJIUT K U3MEHEHUIO CTPYKTYPHBIX U (YHKIIMOHAIBHBIX TTapaMeTPOB
MeMOpaHbl: COOTHOIIEHUS] OUCIOMHBIX M HEOMCIOWHBIX y4acTKOB B MeMmOpaHe,
JIOKAJIbHBIX 3apsAJIOB Ha MeMOpaHe, MPOHUIIAEMOCTH IS Pa3JIMYHBIX HOHOB,
BBIOBIBAHUE ITUTOXPOMA ¢ U3 BHYTPEHHEM MeMOpaHbI, CTENEHH COMPSIKEHHOCTH
okucauTenbHoro dochopunupoanusi. C Apyrod CTOPOHBI, AaKTHBHOCTh CaMHUX
dochonumas, a TakKe ~THUN  KaTAIM3UPYEMOW  peakiuu, THAPOJIU3,
TpaHcaIWIMpOBaHue, TpaHcaikwipoBanue) u [IOJI  ompepensioTcss B
3HAUUTETFHON CTEMEHH CTPYKTYPHBIM COCTOSIHHEM MeMOpanbl. Takum o0Opazom,
KJIETOYHBIE U OCOOEHHO MUTOXOHApUanbHbIe (ocdonumnazsl u [1OJI sBusroTcs
SHJOTE€HHBIMU PETYIATOPAMHU, KOTOPBIE MOAACPKUBAIOT TOMEOCTa3 B KJIETOUYHBIX U
MUTOXOHJPHAIBHBIX MEMOpaHax, peryaupyeT ux QyHKIIMOHAIbHYIO aKTUBHOCTH B
U3MEHSIONIUXCS (PU3HOJIOTUUECKUX YCIOBHUAX, a TAK)KE UMEIOT OOJIbIIIOE 3HAUCHUE
B IIpolieccax afanTaiii K CTPECCOPHBIM BO3JACUCTBUSIM.

B kieTke 1 MUTOXOHAPUSIX KaTallMH U O€H30HAT NPUOJIMKAIOT COIep)KaHue U
COOTHOIIIEHHE JUNUAOB U (pochorunuaoB MemOpaH K NOKa3aTelsiM HOPMBI,
HapyluIeHHblE B  pe3yJbTaTe€ CTPECCOBOIO  BO3JCHCTBUA, YBEJIMYUBAIOTCS
«OucnoiiHpie» 001acTU. ODTH U3MEHEHHUS MPUBOASIT K BOCCTAaHOBIICHHUIO
MUTOXOHAPHAIBHOTO JbixaHusi u cute3a ATD, cHuxeHUIO HapylIeHUs
KJIETOYHOTO sI/Ipa 3a CYET PE3KOT0 CHUKEHMS BBIXOJ1a [IMTOXPOMA ¢ U3 BHYTPEHHEH
MeMOpaHbl MUTOXOHApUN. [103TOMYy MOXKHO MPUNTH K BBIBOAY, YTO KaTaluH U
OCH30HAT MOTYT OBITH MCIIOJIb30BAaHbI KaK JIEKAPCTBEHHOE CPEJICTBO, CHIDKAOIICE
BJIMSIHUE CTpPECCa Ha OPTaHU3M.
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3AK/IIOYEHUE

1. Ilpu XpOoHUYECKOM IMOLIMOHAIBHO-00JIEBOM CTpECCE, B CTA/IUU TPEBOTU Y KPBIC
HOBBIIIAETCA Ta30KUCIOPOJIHBIM OOMEH, Macca THUMyca W HaJIOYEYHHUKOB. B
CTaJWM PE3UCTEHTHOCTH IMOCTEIIEHHO BO3BPAIIAETCA K MCXOJHOMY YPOBHIO, a B
CTaJWM UCTOLIECHUS 3aMETHO YMEHBIIIACTCS.

2.a) B cragum TpeBOrm B TKaHM TOJOBHOTO MO3Ta COJCp)KaHUE aIpeHaINHA
NOBBIIIACTCA. B paHHEW CTaguu TPEBOTM COJAEPKAHUE HOPAAPCHAIMHA
IIOBBIIIAETCSA, a B KOHIIE YMEHbIIAETCA. B cTaginyu pe3suCTEeHTHOCTH COJEpKaHUE
KAaTeXOJIAMHUHOB YMEHBIIIAETCS, B CTAaJUU HMCTOILIECHHS BHOBb Bo3pacraer; 0) B
CTaAWM TPEBOTM, B HAJIOYEUYHHUKAX COJEPKAHME KAaTE€XOJAMUHOB, OCOOEHHO
aJpeHalliHa T[OBBIIIAETCS, B CTaJAMM PE3UCTEHTHOCTH MPHUOJIMKAETCA K
ITOKA3aTeIIIM HOPMBI, a B CTaJIUN UCTOLIECHUS YMEHBIIAETCS.

3. B cragum tpeBoru conepxkanue AT® u cyMMbl aleHUHOBBIX HYKJICOTHIOB B
TKaHU TOJIOBHOI'O MO3ra, TUMyCa, HAAIIOYCYHUKOB M IICYECHU IIOBBIIIACTCH, B
CTaJIuM PE3UCTEHTHOCTHU IMOCTENEHHO MPHUOIMKAETCA K MOKa3aTeasiM HOPMBbI, a B
CTaJMH UCTOILIECHNS YMEHbBIAECTCA. JTO 03HAYAET, YTO BHYTPUMUTOXOHIAPHAIBHOE
conepxkanue ATD sBisieTcs peryyiaTopoM, XU OHO KOHTPOJUPYET AKTHUBHOCTH
TpaHcnokasbl 1 H - AT®-cuHTaskL.

4.B craguum TpPEBOTM JIbIXaTEIbHOM U  OKHUCIUTEIbHO-(OCHOpUINpyOIIeH
(YHKIIMM MUTOXOHJIPUM TOJOBHOIO MO3ra M NEYEeHHU MOoBbIMaercsi. B cragum
PE3UCTEHTHOCTHM  HAOMIOAAETCsl  «MSTKOe»  pa3oOIleHHue  OKUCIUTENbHOE
dochopunupoBanre, a B CTaJuM HCTOUICHUS YMEHbBIIAETCS IbIXaHWE U CHUHTE3
ATO.

5. B nauane tpeBoru okucienus HAJ[.H nmo BHyTpeHHEMy MyTH MNOBBILIAETCS,
3aTEM HEMHOIO CHHJKAETCS, B PE3UCTEHTHOCTH CHW)XXEHUE YCKOpAETCS, B
HMCTOUIEHNH 3aMETHO CHUIKAETCS; OKHCICHHE BO BHELIHEM IIyTM B TPEBOTH HE
U3MEHSETCS, B PE3UCTEHTHOCTU YCKOPSETCSA, B MCTOLLUECHUU YCKOPEHHE 3aMETHO
YBEJIMYMUBAETCSA. DTO O3HAYAET, YTO LUTOXPOMC B CTAJUU TPEBOTH IOCTENEHHO
BBIXOJUT M3 BHYTPEHHEW MeMOpaHbl MHUTOXOHJPUA B MEXKMEMOpPaHHOM
MPOCTPAHCTBE, @ B CTAJUU PE3UCTHOHTHOCTH BBIXOJ IIUTOXpOMAac M3 MeMOpaHbI
YCKOpSIETCS.

6. HezaBucumMo OT craaum cTpecca CoAepXkaHHE XOoJecTepuHa, CBOOOIHBIC
XKupHbIe KHUCHOTHI W JIO®X B TKaHU pa3HBIX OpraHoB IoBblmiaercsa, a OU
yMeHblIaeTcs; apyrue ¢pakuuu  (pochonunuaoB B CTaguUd TPEBOTH  JUOO
NOBBIIIAETCS, TMO0 HEM3MEHSIETCS, a B CTaJIUUA PE3UCTEHTHOCTH YMEHbIIIAETCS.

/. He 3aBucumo ot cragum ctpecca mpouecchl [IOJI B TkaHM M MUTOXOHIPHUH
pa3HbIX OpPraHOB, M AaKTUBHOCTH (ocdonunazel A, nuzodocdonunassl A; u
docdonunasel [ MUTOXOHAPUN TOJTOBHOTO MO3Ta U MEYEHU MOBBIILIAETCS.

8. He 3aBucumo ot ctanuu ctpecca npoueccsl 110JI B TKaHAX pa3inyHBIX OPraHOB
Y MAUTOXOHAPHUSIX YBEINUNBACTC.

0. BBenenue karanumHa U O€H30HAlIa B OPraHU3M >KUBOTHBIX M TOCIEAYyIOIIEe
CTPECCOBOE BO3JECHCTBUE CHMKAET OTKIOHEHUWE OT HOPMBI BBIIICYIIOMSHYTHIE
MOKa3aTeIH U MPUOIIKAET K TOKa3aTEeNSIM 310POBbIX KUBOTHBIX.
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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 mZiIIion 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 Vvitro» 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 reform” 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 years” from 1 August 2014,
Resolution of the Cabinet of Ministers Ne416 “On measures to support domestic
producers of medicines and medical products”, 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
Pharmacology”; V. «Agriculture, biotechnology, ecology and environmental
protection”.

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

1Social 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 Il (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), Thilisi 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 (Thilisi 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; Quimamatova I.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 LLA. et al., 2000; Shirinova I.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 “monolayer” 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 factors” (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 education” (Tashkent, 2006, 2008); scientific-practical
conference “Perspectives of Physical and chemical biology and biotechnology”
(Andijan, 2007), dedicated to the 70th anniversary of academician A. Kasymov; in
international scientific and practical conferences “Student and technological
progress” (Novosibirsk, 2010) and “Biology - Science of the XXI Century”
(Pushchino, 2010); in international scientific and practical conferences, the
republican scientific-practical conferences “Modern trends of Physiology and
Biophysics” (Tashkent, 2010), dedicated to the 75th anniversary of academician
B.O. Toshmuhamedov; in international scientific-practical conference “Actual
problems of biochemistry and bionanotechnology” (Kazan, 2012, 2013); “Actual
problems of physical chemistry” (Tashkent, 2015) dedicated to the 80th
anniversary of academician B.O. Toshmuhamedov; “Actual problems of Biology
and Ecology” (Tashkent, 2015) devoted to the 70th anniversary of professor K.T.
Almatov, “Modern trends of Physical and chemical biology and ecotoxicology”
(Tashkent, 2016) devoted to the 70th anniversary of professor U.Z. Mirhodzhaev,
“Theoretical and practical problems of modern science and education” (Kursk,
2016) and “Science and Education” (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 field”. 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 field” was
created illumination 1,000 lux) (lvanova, 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 field” 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, V3 - in the presence of ADP, V, - after exhaustion of
ADP Vpne-uncoupled 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-HCI-
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-HCI, 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,0,x10H,0; 1 mM of NADPH;
0.012 mM of Mohr salt (FeS04 (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 antihypoxants” 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 is 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.
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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, c
- 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, 11 - 2 weeks, 111 — 3 week,
IV - 1 month, V - 2 month, VI - 3 month. Here and in other figures and tables S.E.M.
pointed by 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
(RCcn) (by 6.0%).

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 Respiration rate, ng of oxygen atom /min of mg
experiment | Version protein
Vs, V, JIKy AJI®/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 37,8+3,2 12,0£1,4 | 3,15+0,10 2,70+0,09
experiment | 49,9+4,6" | 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 12,7£1,6 | 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 | 32,142,3" [ 15,3+1,4" |2,10+0,09" | 2,41+0,06"
catacine 37,9425 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+2,17 | 15,6+1,5" | 1,70+0,08 | 2,05+0,08
catacine 35,8+3,1 10,9+1,9 | 3,28+0,10 2,78+0,07
benzonal 37,1£3,0 10,9+2,0 | 3,40+0,09 2,85+0,06
3 month control 40,842.2 12,1+1,2 | 3,37+0,13 2,72+0,08
experiment | 24,5+2,0" | 15,8+1,6" | 1,55+0,11 | 1,88+0,07
catacine 39,0+2,1 10,2+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
Is increased (to 19.7%). These changes lead to a decrease in the value of the
respiration control of Chance 9.2%

ADP/O ratio is 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/QO 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 is 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, i.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 sentence” 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
antinypoxants” 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 Dbrain, 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 — is 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.
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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,
Pl, 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 antihypoxants 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 fosfolipazyA2 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 t0l.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; 160 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 to1.45 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 antihypoxants” 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 ¢ 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 ‘“bilayer” 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 “soft”
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 c¢ 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 Fl; 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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