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Llenbio naHHO# paboThl ObUTO U3yueHue poiu TAARI, npencraBuTesnst cemeiicTa pe-
LIETITOPOB, aCCOLIMUPOBAHHBIX CO CJIEIOBBIMI aMUHAaMU (trace amine-associated recep-
tors, TAARS) B (popMupoBaHUU MOBEAEHYECKOTO KOMIIOHEHTA CTPECCOPHOIO OTBETA.
Wccnenosanoch mnoBeneHue caMOK MblLIEH HOKAyTHBIX IO TeHY, KOAUPYIOLIEMY
TAARI1 (TAAR1-KO) u mbiieii nukoro tumna (WT) B TecTax MPUIOTHSITHII KPEeCTO00-
pasublii JabupuHTt (IMKJI) u npunoansteiit O-o6pasubiit 1adbupuHT (ITOJI) u Tecte
MPUHYIUTEIbHOTO TJIaBaHUSI B HOPME U MO0CJIe HEKOHTPOJIMPYEMOTO CTPECCOPHOTO
BozaeiicTBus (cTpecc ummoounusauuu — 30 muH). B Tecte ITKJI ncxogHbie mokasa-
tenu noBeneHus y moitieit TAAR1-KO u WT ne pasnuvanuce. B trecte [TOJI ucxon-
HbI€ 1ToKa3areau ypoBHs TpeBoxKHOCTH y camoK TAAR1-KO 1o cpaBHeHMIO ¢ camKa-
Mu WT OblIM BbILIE, a IBUTAaTebHON aKTUBHOCTU HMXe. [Ipu TeCTUpOBaHUM MbI-
weit B T1OJI yepe3 30 MUH MoOcjie OKOHYaHUsI CTPECCOPHOTO BO3ACHCTBUSI ObLIO
0oOHapyXeHo, 4To y camoK WT yBeauuuics ypoBeHb TPEBOKHOCTU, CHU3UJIUCH T10-
Kas3aTejau ABUraTeJIbHOW U MCCIIEeNOBaTeNbCKOM akTMBHOCTHU. [loka3aTenu nosene-
Hus B Tecte [10OJI y mbireit TAAR1-KO no u nocie ctpecca oka3aJluch UIEHTUYHBI-
mu. Cniyerst 4 4 nocsne crpecca — rnpu trectupoBanuu B [TKJI noBeneHyeckuii Kommo-
HEHT CTpecCOpHOro orBera Habmomanca kKak y Mbimeir TAARI-KO, tak y WT.
Paznmuuuit mexny mbiiiamu TAAR1-KO u WT npu TectupoBanuu B ITKJI yepes 4 u
rnocje crpecca He OblIO OOHapyxxeHo. Uepe3 Tpu Henesnu Iocie cTpecca NnoBeaeHYe-
CKHi1 KOMITOHEHT CTPECCOPHOTO OTBETA COXPaHsIICs y o0enx rpynmn. B Tecte npuHynm-
TEJILHOTO TUTaBaHUSI JIATEHTHBII MePUOJ A0 MEePBOIl HEMOABUXHOCTH U3HAYAIBHO ObLT
6oubie y Mbieit TAAR1-KO no cpaBHenuio ¢ mbiiamu WT, uepes 24 4 roce ctpec-
ca 9TOT nmokas3atenb cHu3wiIcs. B pesynbrate Ml TAAR1-KO 1 WT He paznuyanuch
M0 BCEM IOBEIEHUYECKNUM IoKa3aTesnsaM. Yepe3 Tpu Helenu IMocie cTpecca B rpynmnax
TAARI1-KO u WT Ha6moganoch 3HaYUTETbHOE YBEJIMYCHUE TTPOAOJIKUTEIbHOCTH He-
MOABMKHOCTU U CHUKEHME JJATEHTHOTO NMepuoa 10 epBOi HEMOABUXHOCTH, Pas3jin-
YU MeXIy rpyMIiaMu XHBOTHBIX OOHapyXXeHo He O6bu10. TakuM 06pa3omM, Mbl OOHApY-
KUY TIOJTHOE OTCYTCTBME U3MEHEHMl B MOBENEHUHU cpa3y Iocje BO3AeHCTBUS CTpec-
copay TAARI1-KO 1o cpaBHeHMIO ¢ MblmiamMu WT.

Knroueswie crosa: perienTopbl, acCOLIMUPOBAHHBIE CO caenoBbiIMM aMuHamMu, TAARI,
TECT NPUHYIUTEIBHOTO TJIaBaHUsI, TPEBOXKHOCTD, TPUTIOAHATHI KPeCTOOOpa3HbIii J1a-
OUPUHT, MPUIOIHSTHIA KPYroBOil JIAGMPUHT, KOPTUKOTPOMMH-PUIU3UHT-TOPMOH,
CcTpecc MMMOOWIM3AIINU, BBI3BAHHBIE CTPECCOM OBICTPBIE U3MEHEHUS TTOBEICHMST

DOI: 10.31857/S0869813923110122, EDN: YBSPIG



Y CAMOK MBILIEN HOKAYTOB IO TEHY TAARI 1651

BBEJEHUE

CrnenoBble aMUHBI, OTHOCSIIIIMECS K TPYIINE 3HIOTEHHBbIX aMUHOB, CTPYKTYPHO U Me-
TaboJMYeCcKr OJMM3KM K KJIacCMYeCKUM MoHoamuHaM [1]. OmHako mo CpaBHEHMIO C
KJIaCCUYECKMMU MOHOAMUHAMU OHU MPUCYTCTBYIOT B CJICAOBBIX KOHILIEHTPALIUSIX U TeTe-
POTEHHO pacripesesieHbl 10 BceMy Moary [2, 3]. PeuenTopsl ciienoBbiXx aMUHOB (trace
amine-associated receptors, TAARs) — 3T0 GoJbIIoe ceMeicTBO OEJIKOB, ITpUHAaIjIeXKa-
IIMX K TUITY PELeNTOPOB, COMpsKeHHBIX ¢ G-6emkoM. Hanbosee M3ydeHHBIM Ha Cero-
MHSIITHUNA OeHb SBIsIeTcs perenTop nepsoro tuima — TAARI1 [4], KOTOpbIii IIMPOKO IKC-
MpeccupyeTcs: B pa3IMuHbIX 001aCTSIX TOJIOBHOTO MO3Ta, BKJIIoUast pedpoHTaTbHYIO KOpY,
TUMIIOKAMII, TUTIOTAJIaMyC, MUHIAJIUHY, SIPO JIOXKa KOHEYHOU MOJOCKU U ME30JITMMOU-
YyecKre CTPYKTYpPHI (BeHTpaJibHasl TErMEHTaIbHasi 00J1acTb, TOp3ajbHOE SiApo 1Ba) [3].

M3MeHeHne KOHIIEHTPALIMK CJIEIOBbIX aMUHOB W/WIK HapylieHue GyHKIMU UX pe-
LIETITOPOB MOTYT OBITh CBSI3aHbI C TAKUMU TICUXMYECKUMHU PACCTPOMCTBAMU, KaK 00JIe3Hb
AJplIreiiMepa, CMHAPOM IebUIiTa BHUMAHUSI U TUTIEPAaKTUBHOCTH, 60J1e3Hb [TapKuH-
COHa 1 MM30(MPEeHUS, a TAKXKE MOTYT yJ4acTBOBATh B (hOPMUPOBAHUM JACTIPECCUBHBIX pac-
crpoiicTs [1, 5—9]. Beuto noka3zaHo, uto aroHucTsl TAAR1 1€eMOHCTPUPYIOT aHTUIETIPEC-
CUBHBIE M aHKCHOoJIMTUYecKue cBoiicTBa [10—12]. CiemoBble aMUHBI U X PELIENITOPHI pac-
CMaTpUBAIOTCS KaK MHOroooOelarolasi TepareBTUYecKass MUIIeHb IS pa3paboTKu
JIEKAPCTBEHHBIX IPEnapaToB IMpU JICYEHUU MHOTUX TICUXOHEBPOJIOTMYECKUX 3a00seBa-
HUI1, BKJIIOYAs TeNpeCcCUBHbBIE paccTpoiicTsa [4, 6].

MN3zydyeHne MexaHU3MOB (hOpMUPOBAHUS JEIPECCUU TIPEACTABISIETCS OCOOCHHO aKTYy-
aJIbHBIM, TIOCKOJIbKY JETPECCUsl SIBJISIETCS] OMHOM U3 BeAylIUX MPUUYMH UHBAJTUIHOCTU BO
BceM mupe [13, 14]. OmgHuM U3 BaxkHeNIINX (GaKTOPOB prcKa BOSHUKHOBEHUS OETIpec-
CUBHBIX PacCTpoOicTB siBisieTcs ctpecc [15, 16]. B perynsuuio orBera opraHus3ma Ha
CTPECCOPHOE BO3ACKMCTBHE BOBJICUECHBI OTIEIBI JIMMOUYECKON U ME30JIMMONYECKON CH-
CTeM, TaKue Kak sIIpo JIOKa KOHEUHOM MOJOCKU, LIEHTPAJIbHOE SIAPO MUHIAJIEBUIHOTO
Teja, rojlydboe MsTHO CTBOJIA TOJIOBHOTO MO3ra, Kopa TOJIOBHOTO MO3ra, TUINOKaMII, T.€.
KakK pa3 Te OT/AeJbl lieHTpaibHOU HepBHOI cuctembl (LIHC), B KOTOpBIX mpencTaBieHbl
peuenTopel TAARI. Ilpennonararor, uro aktuBanuss TAARI MoxXeT crioco6CcTBOBATh
CTaOMJIN3AallMM M BOCCTAHOBJICHUIO TIOCHE Ae3aNallTUBHBIX HapyIIeHW HACTpOSHUs W
ycuauBaTh 3(pEKTHI AHTUAETIPECCAHTOB M/ WIN aHKCUOJIUTHUKOB [6].

o cux mop poyib CUCTEMbBI CJIEIOBbIX aMUHOB B (POPMUPOBAHUM TMOBEACHYECKOTO
KOMITOHEHTa CTPECCOPHOIO OTBETa HE U3yuyeHa, U MO3TOMY IMPECTABISIETCS LEIeco00-
pa3HbIM HccaenoBaTh poib peentopoB TAARI B peakiiysix opraHu3Ma Ha CTPECCOPHOE
Bo3neiicTBUE. VIcronb30oBaHUE MOJIeield Ha JKMBOTHBIX UT'PaeT BaXKHYIO POJIb B U3yYEeHU U
MexaHU3MoB (hopMupoBaHus aernpeccuu [17].

B maHHOM ucciienoBaHUM U3y4YaJIMCh MTOBEACHUYECKME XapaKTePUCTUKU MBbIIIEii C HO-
KayToM reHa, koaupymwouiero TAARI1, v Mblleil TMKOTO THMA A0 W T0CJIe BO3ICCTBUS
OCTPOTO UMMOOWIM3aIIMOHHOTO CTPpecca B TECTax MPUITOMHSITHIM KPeCTOOOpa3HbIi J1a-
oupuHT (ITKJI), mpunonusaTeiii O-nadbupunt (I1OJI) 1 TecTe MpuHYINTEILHOTO IJIaBa-
HUS, TPUMEHSIIOLIUXCS IJIS1 OLIEHKU TPEBOXHOTO U IETIPECCUBHOIIOOOHOTO TTIOBEIEHMS.
PaGora BbINOJIHEHA HAa caMKaX, MTOCKOJIbKY MOAABJISONIEe OOIbLIMHCTBO UCCIEI0BaHUI
0 U3YYEHUIO POJIU PELICTITOPOB CJICIOBbIX AMUHOB B PETYJISILIMU TTOBEACHUS, TaK XK€, KaK
M HWCCIENOBaHUSI TIO0 TMOMCKY MEXaHU3MOB (DOPMMPOBAHMS TOCTCTPECCOPHBIX pac-
CTPOICTB MPOBOSITCSI BOCHOBHOM Ha camuax [ 18, 19]. B To ke Bpemsi puck BO3BHUKHOBE-
HUS OSIPECCHHU Y XKEHIINH CYIIECTBEHHO BBIIIe, YeM y MyxXuunH [20]. Takke moka3aHo,
YTO MOJIOBBIE CTEPOUIBI OKA3BIBAIOT CYIIECTBEHHOE BIUSIHUE Ha MOBEIEHYECKUE, IHIO-
KPUHHBIE U BEreTaTUBHbBIE MOKa3aTeIu CTPECCOPHOTO OTBETA, B YACTHOCTU YYaCTBYIOT B
peryisinuu Kak 6a3ajbHOTO, TaK Y CUTYaTUBHOTO YPOBHSI TPEBOXHOCTU M BHOCSIT BKJIA/I
B IMaToreHe3 JenpecCUBHBIX paccTpoicTB [21]. B cBSI3M ¢ 3THUM HEOOXOAUMO UCCIeI0BaTh
MOBeJIEHWE U peaKIMM Ha CTPECC UMEHHO Y CAMOK.
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3agayeil JAaHHOTO MCCAEOOBAHUSI CTajl0 M3YyYEeHUE BIMSHUSI HEKOHTPOJUPYEMOIO
OCTPOr0 UMMOOWJIM3ALIMOHHOIO CTpecca y caMoOK Mblleil HokayToB o TAAR1 no cpaBHe-
HUIo ¢ XuBOoTHEIMI WT Ha (popMurpoBaHMe paHHETO 1 ITO3MHETO ITOBEACHIECKOIO KOMIIO-
HEHTa CTPECCOPHOIO OTBETA: IBUTATEIbHYIO0 aKTUBHOCTh, YPOBEHb TPEBOXKHOCTH, MCCIIS-
JOBAaTeJIbCKOE MOBEACHNE, IEPECCUBHONON00HOE MOBENEHNE 11 SMOILIMOHAIBHOCTb.

METOIbI UCCIIEAOBAHUA

Obsexm uccnedosanus. ViccaemoBaHue MPOBOAMIM HAa caMKaxX MBIIIEl HOKAayTOB I10
reHy peuentopa TAAR1 (n = 9), B KauecTBe KOHTPOJISI UCIOJIb30BATIUCh CAMKHU TMKOTO
tuna WT (n =9). Mbiiuu agukoro tuna (WT) u TAAR1-KO ObL11 nosiydeHbl IyTeM cKpe-
muBaHus (6osiee 20 MOKOJEHUIT) TeTepO3UTOTHBIX XXUBOTHBIX TAAR1 C57BL6/129Sv].
ZKusortHblie B Bo3pacte 10 MecsitieB ObL1H moJiydeHbl u3 PecypcHoro 1ieHTpa BUBapusi Ha-
yuHoro napka CII6I'Y. Cpennsist Mmacca XUBOTHBIX cocTaBmiia 28 + 3.8 1. Bce xXXuBoTHBIS
CoNepKaNuCh B CTAHIAPTHBIX YCJIOBUSIX MIPU JOCTYIIE K MUllle U Boje ad libitum, B mome-
IIEHUU ToaAepKuBajcs 12-4yacoBoii MK CBeT—TeMHOTa. 2KMBOTHBIE pa3MeIlaJuch B
OIMHOYHBIX 60Kcax (30 X 15 X 17 cm). Jlo Hayana mpoBeneHUsI pabOT XUBOTHBIC HAXOAV-
Jmch B labopatopun 7—10 nHel 1 MoaBeprajiuch Mpoleaype XeHIJIMHTa, YTOObI TTPeaoT-
BpPaTUTh BOBHUKHOBEHUE CTPECCOPHOU peakliMy Ha B3sSITHE B pyKU BO BpeMsI TIPOBEICHUS
9KCIIEpUMEHTA.

Annapamypa u memodsi. 17151 U3y4eHusi JOKOMOTOPHOTO, OPUEHTUPOBOUYHO-UCCIEI0BA-
TEJIbCKOTO TTOBENIEHUS Y YPOBHSI TPEBOXHOCTU XKMBOTHBIX UCTOJIb30BaIMCH TecThl [TKJT u
TMOJI. O6a Tecta MIMPOKO MPUMEHSIIOTCS JJIsI OLIEHKW aHKCHUOJUTUYECKOW aKTUBHOCTHU
(hapMaKOJIOTUYECKIX areHTOB B YCIIOBUSIX IIEPEMEHHOM CTpeccoreHHoCTH [23—25].

B ITKJI u ITOJI pernctpupoBaiuch Cleayoline napaMeTpbl: BpeMsl peObIBAHUST KU -
BOTHOTO B OTKPBITBIX pyKaBax, BpeMsl, IPOBEICHHOE B OTKPBITHIX PyKaBaX MO OTHOIIIEHUIO
KO BpEMEHM, IIPOBEACHHOMY BO BCEX pyKaBaxX (OTKPHIThIE/OTKPEITEIE + 3aKphIThie X 100),
TOJIHAS TIPOiIeHHAS AUCTAHIIMS 3a BpeMsl TeCTa U JUCTAHLIMS B OTKPBITHIX pyKaBax, KO-
JIMYECTBO 3aX0JIOB B OTKPBIThIE pyKaBa, YMCIIO BEPTUKAIBbHBIX CTOEK U CBEILIMBAHUI C OT-
KPBITHIX pyKaBOB JJAOMPUHTA, IJIUTEIbHOCTh TPYMUHTA, a TAKXE KOJIUYECTBO (PeKaTbHBIX
6010cOB. [UTENbHOCTh DKCIEPUMEHTA ISl KaXJ0TO KMBOTHOIO COCTaBsla 5 MUH.
B ciyuae [TKJI xXuBOoTHOE moMelliaay B LIEHTP JIJAOMPUHTA HOCOM K OTKPBITOMY PYKaBy; B
tecte [TOJI MbIlIb BhICAXXMBAJIM B ONMH U3 3aKPBITHIX PYKABOB Ha TPAHULIE C OTKPBITHIM,
TOJIOBOW K OTKPBITOMY pyKaBy. [locie Kax1oro TeCTupoBaHUs MTOBEPXHOCTh YCTAHOBKU
MPOTUPAIN CIIUPTOM JUISI YHUUTOXEHUS 3alaxoBblX METOK. Perucrpauus roBeneHuUs
OCYIIECTBJISIJIACH C TTIOMOIIBIO CUCTEMBbl BUIEOMOHUTOPUHTA.

B kauecTBe Moaenu nNenpeccuBHONONO0OHOTO MOBEIEHUS UCTIONb30BAJICS TECT MPUHY-
MUTEIBLHOTO IJIaBAHUSI B COOTBETCTBUU C CYIIECTBYIOLIMMMU ITpoToKoiaamu [26, 27]. Ycra-
HOBKa MPeACTaBIsiia CO00M CTEKISTHHBIN IIMHAP nuamMeTpoM 20 cM IIpu BeIicoTe 45 cM.
HunuHap 3anonHsu Bomoit (temriepatypa 23—25°C) Ha BbicoTy 20 ¢M Tak, YTOObBI 1O~
MEIIEHHOE B HEro XKMBOTHOE TIABAJIO M TPU 3TOM HE MMEJIO BO3MOXHOCTU BbIOPATHCS
W3 HWIMHApa. BpeMst TecTupoBaHUs cocTaBIsiiio 6 MuH. PeructpupoBaiiach obIast 1im-
TEeJIbHOCTh HEMOIBMXKHOCTU XKMBOTHOTO B TEUEHUE MOCIENHUX 4 MUH TECTa U JTATEHTHBI
Teproj MepBoil UMMOOUIN3aUH, IJIUTEILHOCTh KOTOPOI TOJIKHA ObL1a COCTABIISITh HE
meHee 1 c.

Mooenb nexormpoaupyemoeo uMmoousUu3ayUoHHo20 cmpecca. Yepes 2 Hell. ocyie OLeH-
KM UCXOIHBIX XapaKTePUCTUK MOBENEHUSI UCCIEAYEMbIE XXUBOTHBIC ObUTU TTOABEPTHYTHI
OCTPOMY HEKOHTPOJIMPYEMOMY UMMOOMIN3aLIMOHHOMY cTpeccy [28]. st co3manmnsa nm-
MOOWJIM3AalIMOHHOIO cTpecca Mbleit Ha 30 MUH mmomeniaau B nepoprupoOBaHHBIE TLIA-
CTUKOBBIE MEHAaJIbl JMAMETPOM 3 CM, OrpaHUUYMBAIOIIME MOABUXHOCTD KUBOTHBIX. JIn-
Ha UMMOOWJIM3alIMOHHOTO MeHaJIa BapbUpOBajia B COOTBETCTBUH C pa3MEPOM KHMBOTHOTO
U B cpenHeM cocrapisia 7 cMm. Uepe3 30 MUH mocsie OKOHYaHUSI IEMCTBUSI OCTPOTO He-
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Puc. 1. Cxema skcniepumeHTa. Ha ocu BpeMeHM 1oKa3aHbl MHTEPBAJIBI U Pealn30BaHHBIE TECThI: TTPUTIOTHS-
ThIN KpecToobpasHbiit 1abupunT (IMKJI, EPM), npunonusteiii O-nadupunt (ITOJI, EZM), tect nmpuHynu-
TenbHoro raBanus (ITI1, FST); cTpenkoit oTMedeH nepuos MpoBeIeHNsI OCTPOro cTpecca UMMOOUIN3aLHU.

KOHTPOJIMPYEMOTO CTpecca MPOBOIMIIOCH TECTUPOBaHME XXMBOTHBIX B Tecte [10JI, a ye-
pe3 4 94 B Tecte I1KJI. I1o ncredyenuio 24 4 ¢ MOMeHTa OKOHYAHMSI CTPECCOPHOTO BO3Ieii-
CTBUA NMPOBOAMNJICA TECT IPUHYANUTCIIBHOI'O IJIaBaHUA. Cxema IMPOBCACHHNSA SKCIICPUMECH-
Ta MpeAcTaBieHa Ha puc. 1.

Bzamue eaacaruwnvix maszxos. I3BeCTHO, UTO MOBEACHUE CAMOK I'PBI3YHOB MOXET Cy-
IIECTBEHHO OTJIMYAThCS B pa3HbIe CTAIUM 3CTPAJIBLHOTO IIMKIIA (ITPO3CTPYC, SCTPYC, MET-
3CTPYC Y TUICTPYC), TIOCKOJIBKY TTOJIOBBIE TOPMOHBI MOTYT 3HAYMMO M3MEHSTh YPOBEHb
TPEBOXHOCTHU, ABUTATENIbHYIO U MCCIIENOBATENbCKYI0 aKTUBHOCTh [29—31]. B cBs3u ¢
9TUM B 9KCTIEPUMEHT BKJIIOYAJIMCh CAMKHU TOJILKO B HEPELIENITUBHON CTanMu IIUKJIa (MET-
3CTPYC U AUACTpyC). B3sgThe u aHaIu3 BiarajIMIIHBIX Ma3KOB ITPOBOIUJICS METOIOM Ba-
TMHAJILHOTO CMBIBA COIJIACHO METOIMKeE, MpemIoXeHHoi B pabore Cora u coaBT. [32].
OkpalmBaHue Ma3KoB MPOBOIWIN Cpa3y XKe MOCe TTOTYyYeHMS C TIOMOIIIBIO KPacUTeJIsT
903MHA METUJIEHOBOTO CMHeTO 1o Maii-I'proHBaibmy. BiaxkHbIil oKpallleHHBII TTpenapaT
TMOMeNIaIu MoJ, MOKPOBHOE CTEKJIO, MUHYS CTaIuIo BhICyIIMBaHMsI. HemocpencTBeHHast
OlIeHKa BJIarajJMIIIHOTO Ma3Ka MPOBOJAMIIACH C TIOMOILIbIO CBETOBOM MUKPOCKOTIUM C yBe-
smyeHreM ot X200 mo X400. Ctaguio 3CTpaabHOTO LKA ONPEASISUIN 110 HAIMYWIO WU
OTCYTCTBMIO JIEMKOIIUTOB, OPOTOBEBIIUX, SMUTEINAIBHBIX U SIIEPHBIX KIeToK [33]. Ma3-
KU OpaTuCh eXeTHEBHO B TeYEHME BCETO MepUoIa SKCIIepUMeHTa, HaYMHasI CO THST TTOJTy-
YEHUsI SKUBOTHBIX U3 BUBApUs.

Wccnenyemoe moBemeHne BO BCexX OIMBITax (pMKCHUpoBaioch Ha Buaecokamepy SONY
DCR-HCI7E PAL (Inonust) u Beokamepy Logitech HD Pro Webcam. YpoBeHns ocBe-
IIEHHOCTH B 9KCIEPUMEHTATbHBIX KOMHATaxX cocTaBisii 70 JItoKc.

Cmamucmuueckas obpabomka pe3yibmamog. ANeKBaTHble pa3Mepbl BbIOOPKU ObLIN
orpeesieHbl C UCIOIb30BaHUEM ypaBHEHUS pecypcoB. CTaTUCTUUECKUIT aHAJIU3 TTOJTy-
YEHHBIX JAHHBIX U OLIEHKY TOCTOBEPHOCTH PA3IMIUiA OCYIIECTBIISIIIA PAHTOBBIMU HeTla-
paMeTPUIECKUMU KpUTEPUSIMU. [Ipy MEXTPYITIOBBIX CPaBHEHUSIX HOKAYTHBIX XXUBOT-
HBIX ¥ XUBOTHBIX IUKOTO TUIA UcHoab3oBalicsa U-kpurepuiit Manna—YutHu. [Jist olieH-
K1 3(hHEeKTUBHOCTU MPUMEHSIEMOTO CTPECCOPHOTO BO3NEMCTBUSI MPUMEHSIICS TTapHbBIi
T-xputepuii BUIKoKcoHa 1isi CBSI3aHHBIX BBIOOPOK. B KauecTBe KPpUTUYECKOTO YPOBHSI
3HAYMMOCTU MpuHUMajoch o = 0.05.

PE3VIILTATBI UCCIIEAOBAHHWA

Pezynomamer mecma [10JI do cmpeccoproeo 6030eiicmeus. AHAIU3 TIOBEACHUS B TECTE
I10JI BersiBU1, uto y TAAR1-KO MbBIIei apuratenbHasi aKTUBHOCTE (0OIIIas IIPOMIeH-
Hasl TUCTaHIM) ObLIa CTaTUCTUYECKN 3HAYMMO Huke (412.5 = 75 ¢cM) 110 CpaBHEHMIO C
mbimamMu WT (621.0 £ 88.6 cm) (p = 0.044). MccnenoBarenbckasi aKTUBHOCTD (KOJIMYe-
CTBO CTO€K) Takxke 3HaunMMo Obla Hike y TAAR1-KO (7.0 + 1.6) o cpaBHeHuio ¢ WT
(9.5 £ 1.8) (p = 0.033) (puc. 2a).
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Puc. 2. losenenueckuit npodusb Moiieit TAAR1-KO 1 WT B tecte TTOJI 1o u uepe3 30 MuH mocjie cTpeccop-
HOTO BO3IEUCTBUS. (a) — poliaeHHas qucTaHims (cMm), (b) — KOJIMYECTBO CTOEK, (C) — MUCTAHLIMS, TTPOMIEH-
Hasl B OTKPBITBIX pyKaBax (cMm), (d) — BpeMsi, MpoBeIeHHOE B OTKPBITHIX pyKaBax, C, (€) — IJIUTEJIbHOCTh TPy-
MUHTa, ¢, (f) — KonmnyecTBO 60I0COB. JlaHHbIE MPEACTaBACHbI B BUuae cpenHero + SEM.

VYposens TpeBoxkHOCTH Y MbIeit TAAR1-KO no cpaBHeHMIo ¢ MblmmaMu WT ObLI BBI-
1Ie 1o psioy MmapaMeTpoB: MpoiiaeHHast AMCTAaHLMSI B OTKPBITBIX pyKaBax (44.5 + 21.8 u
118.1 £ 50.5 cm, p = 0.015), pauTenbHOCTh NpeObIBaHUS B OTKPBITHIX pyKaBax (24.4 + 6.6
un 52.3 8.6 ¢, p =0 .013), mpoLIeHT BpeMEeHM HAXOXIECHUS B OTKPBITBIX PyKaBaX OTHOCH -
TEJTLHO OOIIIET0 BpeMEeH! HaxoXkIeHUs B pyKaBax coctaBui (8.1 = 2.2 u 17.4 = 2.8, p = 0.01),
KOJIMYECTBO 3aX000B B OTKPbIThIe pykaBa (6.2 £ 1.3 u 10.1 £ 1.3, p = 0.032), konu4yecTBO
cBemmBaHmii (6.0 = 1.4 u 11.2 £ 2.3, p = 0.048). Kpome TOro, IJIUTEILHOCTh aKTOB TPY-
MMHra Takke obLia Bbiie y Mbiieit TAAR1-KO (25.8 £+ 7.2 ¢) no cpaBHEHUIO C MbIILIAMU
WT (7.2 £ 1.9 ¢) (p = 0.03) (puc. 2). UccnengoBaHue BereTaTUBHbBIX MTOKa3aresieit SMoLu-
OHAaJIbHOTO COCTOSTHUSI XKMBOTHBIX — KOJIMYECTBa (peKaJIbHBIX OOTIOCOB, HE BBISIBUJIO CTa-
TUCTUYECKM 3HAYMMBIX pas3auduii Mmexny rpynmnamu kXuBoTHbIX (TAAR1-KO: 3.0 + 0.8;
WT: 1.5 £ 0.4) (puc. 2f).

Pezynomamor mecma I10J1 uepez 30 mun nocae cmpeccoproeo eo3deiicmeus. Yepes 30 MuH
MocJie OKOHYAHMSI ACHCTBUS OCTPOTO HEKOHTPOJIMPYEMOTO WMMOOMIN3AILMOHHOTO
ctpecca B rpymne mbieit TAAR1-KO Bce moBeneHYeCKye ITOKa3aTe I CTaTUCTUYECKH 3HaA~
YUMO HE OTIMYAINCH OT 3aperMCTPHMPOBAHHBIX IO CTPECCOPHOIO BO3IEMCTBUS (puC. 2).
B orimmune ot TAAR1-KO, B rpynme mbireit WT Ha0Ioga1och CTaTUCTUYECKU 3HAYM-
MO€ M3MEHEHUeE LIEJI0ro psia nmokKasaTteieii: CHUXKeHue oO1ei mpoiaAeHHONW AUCTaHIIUY
(c 621.0 £ 88.6 mo 326.3 £+ 52.1 cM, p = 0.007) u KonmmuecTBa cToek (¢ 9.5 + 1.8 mo 4.5 + 1.1,
p = 0.04), cHuXeHue TUCTAaHLIUU, MPONUIEHHON B OTKPHITHIX pyKaBax (¢ 118.1 = 50.5 no
39.5 + 13.1 cM, p = 0.045) u yBeauueHue KonmdyecTBa pekaabHbIX 60JocoB (¢ 1.5 + 0.5
mo 3.5 £ 0.4, p = 0.015). AHanM3 MEeXTPYIIIOBBIX pa3INInii He BBISIBIJI CTaTUCTUICCKU
3HAYMMBIX PE3YJIbTATOB MEXy IPyIIaMu XHMBOTHBIX TTOCJIE CTpecca.
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Tao6muua 1. IMoseneHueckuit mpoduiab Mbliieit TAAR1-KO u WT B tecte ITKJI
lenotun
[ToBeneHUYecKue TToKa3aTeau
TAARI1-KO WT
KonuuecTBo 3aX010B B OTKPBIThIE pyKaBa 9.5x19 104+ 1.3
Bpewmsi, mpoBeneHHOE B OTKPBITHIX pyKaBax (c) 50.1+9.2 53.8 £ 12.7
JwucraHums, mpoliieHHAas! B OTKPBITBHIX PyKaBax (CM) 146.6 + 38.9 204.6 £ 77.2
KonuuectBo cBemmBaHuii 10.3+2.5 9.4+ 1.7
JnmuTenbHOCTh TpyMUHTA (C) 7.5+21 1.7+ 6.3
KonuuecTtBo croek 21.1 £ 1.7 14.2 £2.2%
OO6111as npoiiaeHHast AUCTaHLUS (CM) 1158.3 £ 149.4 1231.0 = 245.1
KommuecTtBo (heKaabHBIX 00JIOCOB 1.5+0.8 1.8 £0.6
Bpewmsi, ipoBeieHHOE B OTKPHITHIX pyKaBax IO OTHOIIIEe- 17.5+3.3 18.8+4.5
HUIO KO BpEMEHMU, TPOBEACHHOMY BO BCeX pyKaBax (OT-
KPBITbIe/OTKPBIThIE + 3aKpbiThie X 100) (%)

JaHHbIe TIpeacTaBieHbl B Buae cpeaHero + SEM, * — p < 0.05.

Pezynvmamot mecma ITKJI do cmpeccoproeo o30eiicmeus. 1o mokasarelisiM 1BUTATEb-
HOI ¥ MCClIenoBaTeIbCKON aKTUBHOCTH, YPOBHIO TPEBOXHOCTH, IJTUTETLHOCTA TPYMUH-
ra ¥ BereTaTUBHBIM KOMITOHEHTAM 3MOIIMOHAJIBHOTO COCTOSIHUS CTaTUCTUYECKH 3HAYM -
mble ormunst mexay TAAR1-KO u WT 3aperucrpupoBansl He 6butu (Ta6:. 1). [pm mc-
CJIeIOBaHUH TOBEAEHUECKUX XapakTepucTUK B TecTe ITKJI ObUIM MOoTydeHbl CTaTUCTUYECKU
SHAYUMBIC PA3/INUUA MEXIY IpyrnrnaMmn KUBOTHBIX TOJIBKO ITO KOJMYECTBY BEPTUKAJIbHBIX
CTOEK, KOTOpbIX ObUIO Goibliie 3aperncrpupoBaHo y Mbiieii TAAR1-KO (TAAR1-KO:
21.1 £ 1.7, WT: 14.2 £ 2.2, p = 0.007).

Pezynomamer mecma ITKJI uepes uemuipe uaca nocae cmpeccoprozo 8o3deiicmaus. Yepes
YeThIpe Yaca 1Mocjie OKOHYaHUsI NeUCTBUSI OCTPOTO HEKOHTPOJIMPYEMOTO MMMOOMIIH3a-
muoHHoro ctpecca y mbliiieiit TAAR1-KO craTucTuyecky 3Ha4MMO CHIKAJIOCh KOJIUYe-
CTBO 3aXOJIOB B OTKpPHIThIE pyKaBa (¢ 9.5 £ 1.9 10 3.6 = 1.1, p = 0.019), 1IUTENBHOCTD MTpe-
ObIBaHUS B OTKPBITBIX pyKaBax (¢ 50.0 + 6.6 mo 12.25 £ 5.6 ¢, p = 0.011), aucraHuwms,
MpoiiieHHasT B OTKPBITHIX pyKaBax (¢ 204.6 + 77.2 no 45.4 + 38.9 cMm, p = 0.012), Bpewms,
MPOBEACHHOE B OTKPBITHIX pyKaBax IO OTHOIIIEHUIO KO BpeMeHU, TIPOBEIEHHOMY BO BCEX
pykaBax B % (¢ 17.5 = 3.3 no 4.2 + 1.9, p = 0.017), a Takke KOJTMIECTBO CBEIIMBAHUI
(c10.0 £ 2.5 10 1.8 £ 0.5, p = 0.013) u ctoex (c 21.1 £ 1.7 no 10.8 = 2.7, p = 0.041).

B rpynme mbliieil IMKOro TvMa ObLIO 3aperMCTPUPOBAHO CTAaTUCTUYECKU 3HAYMMOE
CHIXEHME 3aX0J0B B OTKpBIThIe pyKaBa (¢ 10.4 + 1.3 no 3.4 = 0.6, p = 0.017), cokpaTu-
Jlack Kak o6mmas nuctannuys (¢ 1231.0 + 245.0 no 580.2 + 96.4 cMm, p = 0.015), Tak u nu-
CTaHLUS, IPOMIEHHAs1 B OTKPBIThIX pyKaBax (¢ 204.6 = 77.2 no 35.8 £ 11.7 cm, p = 0.017),
KOJIMYECTBO CBEIIMBAHUI TaKXKe TpETepriesio M3MEHEHUSI B CTOPOHY WX COKpaIleHUs
(c9.4+ 1.7 1o 1.8 £ 0.6, p = 0.007) (puc. 3). JJocTOBEepHBIX pa3INUMil MEXIY IpyMIIaMu
TAARI1-KO u WT criycts 4 4 rmocjie OKOHYaHUs IEUCTBUS CTPeCcopa BhISIBIIEHO He OBLIO.

Pesyavmamor mecma ITKJI uepe3 mpu nedeau nocae cmpeccoprozo eo3deiicmeus. Yepes
TPU HEIEU MOCce OKOHUYAHUS IEUCTBUSI OCTPOro HEKOHTPOJIMPYEMOTIO MMMOOVITU3alIH -
OHHOTO CTpecca IBUraTeibHas (061ast poiaeHHas: TUCTAaHIINS) U UCCIIeOBaTeIbCKast
aKTUBHOCTBH (KOJIMYECTBO CTOEK) Y MBIIIE 00erX IPYIIIT OcTajgach Ha yPOBHE, PETUCTPH -
pyeMoM depes 4 4 mocie cTpeccopHoro Bo3neictus (puc. 3). Kak HokayTHBIE XKMUBOTHEIE,
TaK U XXMBOTHbIE JTUKOTO TUTIA IEMOHCTPUPOBAIY CTATUCTUUECKU 3HAUMMOE CHUXKEHUE Bpe-
MEeHU MpeObIBaHMS B OTKPBITHIX pyKaBaxX (TAAR1-KO: 50.0 £ 6.63 1 5.8 £ 1.5 ¢, p = 0.004;
WT:54.0+8.6 3.7+ 1.1 ¢, p=0.008), cHIZKeH1E MTPONIECHHOM TUCTAHILIMU B OTKPBITHIX PY-
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Puc. 3. IMoBenenueckuii mpoduiib mbieit TAARI-KO u WT B tecte TT1KJI 10 1 mociie cTpeccoBOro Bo3ieii-
cTBUS. (a) — BpeMsI, MPOBEIEHHOE B OTKPBITHIX pyKaBax, C; (b) — IUCTaHLIMS, TPOMICHHAsT B OTKPBITBIX PyKa-
Bax, cM; (C) — KOJIMYECTBO CBelIMBaHUi; (d) — KOJIMYECTBO 3aXOJ0B B OTKPBIThIE pyKaBa; (€) — MpoliaeHHast
nucTtaHius (cm), (f) — konmmdecTBO cToek. JlaHHbIe MpeacTaBieHbl B BUIe cpenHero + SEM.

kaBax (TAARI-KO: 146.6 £ 31.2u 14.4 £ 3.8 cM, p = 0.01; WT:204.6 £ 7721 4.3 £ 1.3 cm™m,
p = 0.015), cokpaiieHne KoamdecTBa 3axoa0B B OTKpbIThIC pykaBa (TAAR1-KO: 9.5 + 1.9
n25+0.6,p=0.004; WT: 10.4 £ 1.3 u 1.3 £ 0.35, p = 0.015), cHUKeHME MPOLICHTA Bpe-
MEHMU, MPOBEIEHHOTO B OTKPBITHIX PyKaBax MO OTHOIIEHHUIO KO BPEMEHU, TPOBEACHHOMY
BO Bcex pykaBax (TAARI1-KO: 17.5 +3.3u 2.0+ 0.5, p=0.004; WT: 18.8 £ 4.5u 1.3 £ 0.4,
p=10.006).

AHanu3 noBeneHus yepe3 3 HeAeu 1ocjie CTPECCOPHOTO BO3IEUCTBUS BbISIBUJI CTATUCTH -
YECKU 3HAYMMbIC Pa3IMUMs MEXIY TpyIrnamMu Mbliieil. YpoBeHb TpeBoxkHOCTH TAAR1-KO
JKMBOTHBIX OBLIT HUXXE YPOBHSI, peructpupyeMoro B rpynre WT. JIucraHius, poiiaeH-
Hasl B OTKPBITBIX pyKaBax, coctasisiia 14.4 + 3.8 mist TAAR1-KO u 4.3+1.4 cm mist WT
(p = 0.008) (puc. 2b), KOTUYECTBO CBEIIMBAHUI ObUIO CTATUCTUYECKU 3HAUMMO MEHbIIIE
y Mbieit WT (0.57 £ 0.36) no cpaBHeHuto ¢ mbiiiamu TAAR1-KO (1.4 £ 0.4) (p = 0.046),
KOJIMYECTBO 3aXO/IOB B OTKPBIThIE pyKaBa TakXKe ObIJIO JOCTOBEPHO MEHbIIIE y MbIIIEH
WT (1.3 £ 0.4) o cpaBHeHuio ¢ TAAR1-KO (2.5 £ 0.6) (p = 0.035) (puc. 3).

Pezynomamer mecma npunyoumenvbHoeo NAa8aHus 00 cmpeccopHozo eo3deiicmeus. Jla-
TEHTHBII mepuon IepBoii mMMobOuan3anuu Ol goctoBepHO Bbie y TAAR1-KO mo
cpaBHenuo ¢ WT (180.5 = 29.9 u 104.8+£19.6 ¢ cootBeTcTBeHHO, p = 0.021). JdmuTennb-
HOCTb UMMOOWJIM3AlIMU, aHAJIM3MpyeMasl 110 MOCAeAHUM 4 MUH TeCTa, CTAaTUCTUYECKHU He
OTJIMYAJIaCh MEXy TpyNIaMHM XXUBOTHBIX (puc. 4).

Pezynomamur mecma npunyoumenvHo2o naaeanus uepe3 24 u nocie cmpeccopHozo 6030eii-
cmeus. CiyCTsl CyTKM TOCJIe OKOHYaHUSI IEHCTBUSI OCTPOTO HEKOHTPOJIUPYEMOTO UMMO-
OWJIM3ALIMOHHOTO cTpecca ObUIO 3apErMCTPUPOBAHO CTATUCTUYECKU 3HAYMMOE YMEHb-
IIEHUE BPEMEHM JI0 BO3HUKHOBEHUs ITlepBoii mMmoOwiIu3zanum kKak y TAARI1-KO
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Puc. 4. lMosenenue mbieit TAAR1-KO u WT B TecTe BBIHYXICHHOTO IUTABaHUSI 10 M TTOCJIE CTPECCOBOTO BO3-
neicTBys. (a) — MIMTENBHOCTh UMMOOWIN3auii, c; (b) — JaTeHTHBIN Mepuos MepBoil UMMOOWIN3aluH, C.
JlaHHbIe MpeAcTaBIeHbI B BUuIe cpenHero + SEM.

(c 180.5 £29.9 10 35.2 £ 16.0 ¢, p =0.003), Tak u y rpyrmmsl WT (¢ 104.8 £ 19.6 10 31.1 = 6.5¢,
p = 0.008). JImnuTenbHOCTD ITACCUBHOTO TUIaBaHMs (MMMOOWIM3alINK) He IIpeTepIiesa I0-
CTOBEPHBIX U3MEHEHMI B 001X IpyInax XXNMBOTHHIX (puc. 4b).

Pezyarvmamosr mecma npunyoumenbHo2o nAa8anus yepes mpu Heoeau nocie CImpeccopHo2o
6030eticmeus. Yepe3 Tpu Hemeau TOC]Te OKOHYAHMST NEWCTBUSI CTPECCOPHOTO BO3MCHi-
CTBUSI ObUIO MOKa3aHO CTaTUCTUYECKU 3HAUMMOE YBEJIMYEeHUE JIUTEIbHOCTH NMMOOU -
JIM3ALMU 110 CPAaBHEHUIO C MepBOHAaYaIbHBIM ypoBHeM Kak y TAAR1-KO (38.8 £ 12.3 u
111.5+32.1¢,p=0.04), tak uy WT (30.0 £ 1421 95.7 = 12.2 ¢, p = 0.044). AHanu3 na-
TEHTHOTO Tlepuo/ia MepBOl UMMOOUIN3ALIMU 10 U Yepe3 TpU HeIelU TMocie ACHCTBUS
cTpecca OOHapyKUJT YMEHbIIIEHHE JIATEHTHOTO Tleproa IMepBOro akTa MMMOOMIIM3AaIIN
n it TAAR1-KO (180.5 + 29.9 m 24.1 £+ 12.5 ¢, p = 0.004), u nna WT (104.8 £ 19.6
11.0 £ 2.2 ¢, p = 0.007). Kpome Toro, cCpaBHEHME JAaTEHTHOTO Meproaa IePBOM UMMOOH -
JIM3ALUU Yyepe3 CYTKM M CIYCTSI TPU HEIEeJU MOCie CTpecca BbISIBUJIO 3HAYUMOE YMEHb-
LIeHWe JaTeHTHoro nepuoaa y muiieit WT (31.1 £6.5u 11.0 £ 2.2 ¢, p = 0.025), HO He y
KkuBOTHBIX TAAR1-KO.

OBCYXIEHMUE PE3VIIbTATOB

I1pu cpaBHenuu noBeneHus: camok Mbimieit TAAR1-KO u WT B Tecte I1KJI mokasa-
TEJIV MOBENEHUSI MEXy TpyINIaMu MPaKTUYeCKU He OTJIUYIUCh. JLlOCTOBEPHbIE OTINYUS
ObLTM OGHAPYKEHBI TOJIBKO MO KOJUUYECTBY BEPTUKAJIbHBIX CTOEK (TTOBBIIIEHHOE UCCIIe-
JIOBaTeJIbCKOE ITOBeleHMe), KOTOPhIX OblIO Gonbiile B rpyrae TAAR-KO. Mo maHHBEIM
Wolinsky un coaBrt. [34], monyyeHHBIX Ha camuax, B Tecte I1KJI Takke He GBIITO OOHaApY-
XkeHo pasznmuunii B moBeaeHnu Mblmeili TAAR1-KO 1 WT. Uto kacaeTcst BepTUKAJIbHBIX
CTOEK, MOXOXMUI pe3ylabTaT mojydeH B padoTe 2KykoBa u coaBT. [35], n3y4yaBIIMX ITOBe-
nenue Mbieit TAAR1-KO u WT B Tecte oTKpniToe noJjie. B 3Toit padoTte ObLIO TTOKa3a-
HO, uTo caMiibl MbIlieit TAAR1-KO uaiie neMOHCTpUPYIOT BEPTUKAJIbHBIE CTOMKU, YeM
SKMBOTHBIE JUKOTO TUTIA.

B oTinume ot aTux pe3ynabraToB, npu TectupoBaHuu B [TOJI OblIM moKa3aHBI CTaTH-

CTUYECKM 3HAYMMBbIE pa3Inyusi MeXAy XKMBOTHbIMU ABYX rpymmn. B tecte ITOJI y camok
mbieit TAAR1-KO 6611 BbIsIBJIEH O0Jiee BBICOKHIT YPOBEHb TPEBOXHOCTU IO BCEM perv-
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CTPUPYEMbIM MOKa3aTeJIsIM 110 CpaBHEHUIO ¢ MblllamMu WT, 1BUTaTe/ibHasl U UCClIeI0OBa-
TeJIbCKasi aKTUBHOCTD Takxke Obli1a Huke y Mblineit TAAR1-KO.

Tect I1OJI npumensieTcss Hapsiny ¢ TectoM ITKJI mis ouleHKM ypoBHSI TPEBOXKHOCTH.
Ha wmpirax 66010 mokaszano, uyto tect [TOJI aBnsiercs 6ojiee 4yBCTBUTENIBHBIM K OLIEHKE
neiicrBust 6eH3oanazenuHos, yeM ITKJI [36, 37]. B Halueit paboTe Oblia BbisiBIIeHa GOIb-
mast yyBcTBUTeAbHOCTh TecTa [TOJI B olleHKe BIMSIHUS HOKayTa reHa taar ] Ha TIoBecHUE
mebleid. JJanxsie mo camkam 1mo TAAR1-KO 66111 mojtydeHbI BIIEpBEIE.

Ilpu TecTupoBaHUM B TECTE BBIHYXKIEHHOTO TIJIaBaHUS JJIMTEJILHOCTb OOIIE UMMO-
ownu3auuu He paznundanach y Mbiieit TAARI-KO u WT, nareHTHBII mTepuon epBoit
MMMOOUIN3a ObLT JOCTOBEePHO BhIlIe Y MbIieit TAAR1-KO.

Bausanue cmpecca. Tlpu tectupoBanuu Mbireit B ITOJI yepe3 30 MyuH mocsiae oKOHYa-
HUSI CTPECCOPHOIO BO3JIEMCTBUS ObLJIO OOHApPYKEeHO, 4YTO caMkKu WT neMOHCTpupoBaau
BbIpaxkeHHbII1 MOBEIEHYECKUI1 OTBET Ha CTpecC. Y HUX PE3KO yBEJIUYUIICS YPOBEHD Tpe-
BOXHOCTU U CYILLIECTBEHHO CHU3WIMCH MTOKA3aTe/Iu ABUTaTeIbHON aKTUBHOCTU U UCCIIe-
noBaTeabckoro moseacHus. Y mpieit TAAR1-KO HanpotuB, He Ha0MIOOAI0OCh HUKAKMX
JOCTOBEPHBIX M3MeHeHUi B moBeaeHnu. IlokazaTenu nmoBeneHus B Tecte [10J1 y mblieit
TAARI1-KO no u nocie crtpecca okazajluch UASHTUYHBIMU. TaKuM 0O6pa3oM, y MbIIIE
TAAR1-KO o6HapykeHO OTCYTCTBUE PAHHETO MOBEICHYECKOr0 OTBETa HAa CTPECCOPHOE
BO3IeICTBUE (HEKOHTPOJMPYEMBI OCTPBII CTpecC MMMOOWIN3AIUM).

Cnycts 4 4 mocjie OKOHYaHUSI CTPECCOPHOTO Bo3aeicTBUs Mpu TectupoBanuu B [TKJT
BbIPaXKEHHbII MOBEIEHUYECKNI KOMITOHEHT CTPECCOPHOTO OTBETa HAOIIOAAJICs KaK y Mbl-
meit TAAR1-KO, tak y WT. B o6eux rpymnnax Mbllieil oTMe4aaoch 3HAYMMOE yBeIru4e-
HUE YPOBHS TPEBOXHOCTU M CHMXXEHME psifia MoKa3aTesieil ABUraTeJibHOM U UCCaenoBa-
TEJILCKOM aKTUBHOCTU. Paszmmumsa mexny skmBoTHEIMU TAAR1-KO 1 WT nipu tectupo-
BaHuu B [1KJI yepes 4 4 nmocne crpecca He ObLIN BbISIBJICHBI.

IToBTopHoe TectupoBanue B [1KJI yepe3 3 Henmenu mocie cTpecca Mokaszajio, 4To y
mbieir TAAR1-KO u y mbireit WT nponoskajioch gajbHelIee CHUKeHUE IBUTATE)b-
HOM M MCCJIeI0BAaTEIbCKOM aKTUBHOCTU U MOBBILICHUE YPOBHSI TPEBOXHOCTU, OTHAKO
9T pa3Inyusl He TOCTUTAIN YPOBHS CTATUCTUYECKOI 3HAYMMOCTU. Y XOTSI BHYTpUTPYII-
MOBBIX JIOCTOBEPHBIX pa3nuuuii mokasaresieit nmoseneHusi B I[1KJI yepe3 4 4 u yepes
3 Henmenu Tocyie cTpecca OOHapyXKeHO He ObUIO, TIOSIBUIUCHh MEXTPYMIIOBbIE Pa3Inyus.
I1pu TectupoBanuu yepes 3 Henenu y mblireit WT mmo cpaBHeHuio ¢ Mbimiamu TAAR1-KO
OBLIIO 3apETUCTPUPOBAHO YMEHbIIIEHUE TUCTAHLIMU, TPONIEHHON B OTKPBITHIX PYKaBax,
YMEHbIIIEHUE KOJIMYECTBA 3aX0/I0B B OTKPBIThIC PyKaBa U KOJIMYECTBA CBelllMBaHuii. Ta-
KUM 00pa3oM, MOBEICHYECKUI OTBET Uyepe3 3 Hele/u Mocjie CTPECCOPHOTO BO3ICCTBUS
y Mmoireit TAAR1-KO oka3zazics cimabee 1o psiny ITapaMeTpoB, XapaKTepU3YIONINX YPO-
BEHb TPEBOXXHOCTH.

AHanu3 MoBeAeHUs MbIIIEH B TeCTe MPUHYAUTEIBHOTO IUJIaBAHUSI HE BBISIBWI Pa3fiu-
yuii mexxay mbimiaMu TAARIT-KO u meimmamu WT 110 1uTeIbHOCTU UMMOOMIN3AlInU,
HO JIATEHTHBII NTepHO/I TIEPBOM UMMOOUIN3aLIMU ObLT O0OJIbIIIE Y HOKAYTHBIX SKMBOTHBIX.

[Tpu MOBTOPHOM TECTMPOBAHUU Uepe3 24 4 1ocjie CTPECCOPHOTO BO3NEHCTBUSI Y KUBOT-
HBIX 00eUX IpyMIl He ObUIO BBISIBJIEHO TOCTOBEPHBIX N3MEHEHUI IJTUTETbBHOCTU UMMOOU-
mm3anuii, omHako B rpyrme TAAR1-KO mpounsonuio noctoBepHOe CHIDKEHNE BpEMEHM 10
nepBoii umMmobwn3anuu. B pesynsrare rpymnmsl mbiieit TAAR1-KO u WT nepecranu oT-
JIMYAThCSI TI0 BCEM MoKa3aTe/isiM TTOBEICHYsI B TeCTe TPUHYAUTEIbHOTO TIJIaBaHMSI.

[Tpu TecTUpOBaHUM XMBOTHBIX Yepe3 TPU HEIENIU MOCJIe OCTPOrO UMMOOMIN3alIMOH-
Horo ctpecca B obeux rpynmnax TAAR1-KO u WT oTMedeHO TOCTOBEpHOE YBEINYCHIIE
IUTUTEILHOCTU UMMOOUIN3alMY U CHUKEHME JIATEHTHOTO TIepuoa /10 epBoit UMMOOU -
mm3auuu. Paznuanmii mexny rpynmamu TAAR1-KO u WT o6HapyzkeHO He ObLIO.

B MHOroumMciaeHHbIX UCCIEIOBAaHUSIX Ha IPhI3yHaX MOKAa3aHO, YTO IOC/e CaMbIX pa3-
HOOOpPAa3HBIX CTPECCOPHBIX BO3ACHCTBUI Y KMBOTHBIX HaOJIOMACTCS YBEIUUCHUE M-
TEeJIbHOCTU UMMOOWIM3alMM U YKOPOUYEHME JJATeHTHOTO Meproa nepBoit UMMoOuI3a-
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unu [38—42]. B kauecTBe OMHOIO U3 BApUAHTOB TPAKTOBKY 3TUX U3MEHEHUI TIpeaIoia-
raeTcsli pa3BUTHUE JEMPECCUBHO-MOMOOHOTO COCTOSIHMSI C OTKa30M OT OOpbOBI, Tak
Has3pIBaeMoe “rmoBeneHue oTdyassHus” [43, 44]. OmHako mepexon K NacCUBHOMY TIOBeJe-
HUIO MOXET OTpaXaTh alalITUBHYIO CTPaTETHIO MPEOJOJIEHUs CTpecca sl COXpaHEeHUS
SHEpPrum, a He OTKa3 OT ITOMBLITOK HAWTU BbIXOH U3 cuTyauuu [45, 46]. Hamum maHHbIe
CBUJIETEJILCTBYIOT B TOJIb3y BTOPOIO MPENNOJOXEHUS, TTOCKOJbKY Yepe3 CYyTKU Mocie
cTpecca He ObLIO OTMEUEHO HMKAKUX U3MEHEHMIA B TOBEIEHUY B TeCTEe MPUHYIUTEIbHO-
o TIJIaBaHUs, a MPU MOBTOPEHUM CUTyallMU (TECTUPOBAHME B TPETUI pa3 yepe3 TpU He-
JIeJIN) KUBOTHBIE JIEMOHCTPUPOBAIY 3aMETHbIE U3BMEHEHUsI B moBeneHUU. OHU MPpaKTU-
YeCKM cpasy ¢ 3aMETHBIM COKpallleHWeM JIATeHTHOTO Meproaa 10 MepBoil UMMoOUIn3a-
1LIMM TEPEeXOJWIM K TIaCCUBHOMY TMOBEICHUIO, YTO TMPUBOAMIO K CYIIECTBEHHOMY
YBEJIMYEHUIO JIUTEIbHOCTU UMMOOUJIU3ALINH.

Pannuii nosedenueckuii omeem Ha cmpeccopHoe o3deticmeue. CUUTAETCS, YTO KOPTUKO-
TponuH-pwin3uHT TopMoH (KPI') urpaer BaxkHy10 poJib B PEryJsIlIMU ITOBEIEHYECKOTO
otBeTa Ha ctpecc [47—50]. U3BecTHO, 4TO yXe uepe3 5—10 MUH MocC/e ONTOreHeTuYe-
ckoil ctumynssuuu KPI-HeifipoHOB 1IeHTpaJbHOTO siipa aMUTAAIbl MHULIUUMPYETCS Tpe-
BoxxHoMnono6Hoe noBeaeHue [51]. KPI' ob6mamaeT BeIipaxkeHHBIM aHKCUOTEHHBIM 3 deK-
TOM, XeMoreHeTnuueckasi aktuaius KPI-HelipoHOB LIEHTPaIbHOTO SIIpa aMUTIAJIBI YCH -
JIMBajia TPEeBOXHO-MOA00HOe moBeaeHue yepe3 30—40 MUH 1OC/ie MHBEKIIMU B TECTE
T1OJI [52]. B cBoto ouepens antaroHuctsl KPI-perientopoB BecbMma 3¢(heKTUBHO CHU-
MaloT U3MEHEHUsI TTOBEACHMS, BhI3bIBaeMble cTpeccoM [47, 53]. ITongaBiieHne 3KCIIpeccuu
KPT oka3piBaeT aHKCUMOJUTUYECKOE NIeHICTBUE HA CTPECC-UHIAYLIMPOBAHHYIO TPEBOX-
HOCTh [54]. Cuctema KPI' B TecHOM (DyHKIIMOHAJIBHOM B3aMMOACHCTBUM C MOHOAMU-
HEPru4ecKuMM CUCTEMaMU BOBJIEKAET B CTPECCOPHBIN OTBET pa3jinuHble 00JIACTU MO3-
ra [50]. Ilpenmnonaraercs, uro cucteMa KPI' ocobeHHo BaxkHa B cuTyalusix, Korjaa Heoo-
XOIMMO BOBJIeYb B OTBET Ha BO3JAEUCTBME CTpeccopa HE TOJbKO THUMOTaJaMo-
rurnou3apHO-HaAMOYeYHUKOBYIO cuctemy [55], Ho u LTHC [47].

B Hameit padote 0661710 06Hapy:keHo, 4To y Mbliueit TAAR1-KO npu TectTupoBaHuu B
ITOJI crtyctst 30 MUH nocJie OKOHYAHUS ASMCTBUSI CTpecca OTCYTCTBYIOT KaKHe-I1u00 13-
MEHEHWUsI TIOBEJIEHUS 10 CPaBHEHUE C TECTUPOBaHUEM N0 cTpecca. OTCyTCTBUE paHHETO
MOBEISHYECKOTO OTBETA Ha cTpeccopHoe Bo3neiicTBue y Mbiieit TAAR1-KO yka3eiBaeT
Ha To, 4TO0 TAAR1 HeoOxomuMmbl mj1s1 padotsl cucteM KPI' mpu peanuzamum paHHero 1mo-
BEIEHYECKOTO OTBETa Ha CTpecc.

Eme onun acniext neiictBust KPI' — ero Bo3aeiictBue Ha mamsth. IlokazaHo, 4To BO
BpeMsI KpaTKocpouyHoro crpecca KPI' ycuamMBaeT CMHANTUYECKYIO TUIACTUYHOCTH [56],
yJIydlllaeT 3allOMUHAaHUE B 3aJa4ax, TpeOYIOIUX yJacTys rurmnokamMmna [57] u ycunusaet
JIOJITOBPEMEHHYIO MOTEeHIIMALIMIO B runmokame [58]. B Haieii paboTe 6bU10 TTOKa3aHo,
yro npu TectupoBanuu B I1KJI yepe3 Tpu Henenu mocne crpecca y mbimeii TAAR1-KO
oOHapyXuBaeTcs OCIa0JIeHHBIN TTOBEAEHUYECKNI OTBET Ha CTPECC, MO CPABHEHUIO C MbI-
mwamMu WT. DTo MOXeT ObITh CBSI3aHO CO CHUXKEHUEM dMOLIMOHAILHOM NMaMsITU, BO3HU-
KaloIIUM MpHU IpeanojaraeMbiX HapylieHus1xX B padore cucteMmbl KPI' 13-3a HokayTupo-
BaHust TAARI.

Takum obpaszoM, cpaBHeHUe noBeAeHUsI camMmoK Mblleit TAART-KO u WT B HopMe u
rnocJie NeicTBUS cTpecca UMMOOUIN3alMY MMOKa3ajl0, YTO OCHOBHBIM OTJIMYUEM MBbIIIEit
TAARI1-KO sgBnsieTcst OTCYyTCTBUE paHHETO KOMIIOHEHTA CTPECCOPHOIO ITOBEIEHUYECKOTO
OTBETA.

BaxxHO OTMETUTB, YTO HECMOTPS Ha TO, UTO JAEHCTBUE CTpeccopa ObLIO OTHOCUTETBHO
kopoTkuM (30 MUH), CcyllIeCTBEHHbIE U3MEHEHUS B MOBEIEHUN CAMOK MBIl COXpaHsi-
JIUCh U JaXe YCUJIMBAJIMCh Yepe3 TPU HEeNEsN Tocjie OKOHUYAaHUSI CTPECCOPHOTO BO3/IEi -
cTBUSl. BO3MOXHO, UTO CTOJIb JUIMTEIbHBIE UBMEHEHUSI CBSI3aHbl C 0COOEHHOCTSIMU hOp-
MUPOBAHUSI CTPECCOPHOTO OTBETA y KEHCKMX 0co0Oeil 1 0oJjiee BHICOKOI BEpOSITHOCTHIO
pa3BUTHUS pa3HOTO TUIIA CTPECCOPHBIX PACCTPOICTB, BKIIIOYas aenpeccuto [20, 21].
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Mice Lacking TAAR1 Show No Early Behavioral Response to Acute Restraint Stress

E. P. Vinogradova’, Yu. A. Simon“, A. Yu. Aleksandrov’, V. M. Knyazeva® *,
L. N. Stankevich’, A. V. Kozyreva?, and A. A. Aleksandrov*

“Saint Petersburg State University, St Petersburg, Russia
*e-mail: v.m.knyazeva@spbu.ru

The role of the TAARI receptor, one of the trace amine-associated receptors (TAARs)
family, in the formation of the behavioral component of the stress response was studied.
The behavior of female TAAR1 knockout mice and wild-type (WT) mice was investigat-
ed in tests of elevated plus maze and elevated zero maze (EPM and EZM) and forced
swimming test (FST) under normal conditions and after uncontrolled restraint stress ex-
posure for 30 min. In the EPM test, the initial level of locomotor and exploratory activi-
ty, as well as the anxiety, was identical in both groups of mice. In the EZM test, the ini-
tial indicators of anxiety in female TAAR1 KO mice compared to female WT mice were
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higher, and locomotor activity was lower. When testing mice in the EZM 30 minutes af-
ter the end of stress exposure, it was found that the anxiety in female WT mice sharply
increased, and the indicators of locomotor activity and exploratory behavior significant-
ly decreased. The behavioral indicators in the EZM test in TAAR1 KO mice before and
after stress were identical. A pronounced behavioral component of the stress response
was observed in both TAARI KO and WT mice during testing in EPM. There were no
significant differences between TAAR1 KO and WT mice during testing in EPM four
hours after stress exposure. In the FST test the latency to the first immobility was initial-
ly longer in TAAR1 KO mice compared to the WT mice, but 24 h after the stress this in-
dicator has significantly decreased. As a result, TAAR1 KO and WT mice no longer dif-
fered in all behavioral indicators in the FST. Three weeks after acute restraint stress,
both TAAR1 KO and WT groups showed a significant increase in immobility duration
and a decrease in latency to the first immobility, however no difference between the both
groups of animals were found. Thereby, we found the complete absence of behavioral
change immediately after stressor exposure in TAAR1 KO compared to the WT mice.

Keywords: trace amine-associated receptors, TAARI1, forced swimming test, anxiety, ele-
vated plus maze, elevated zero maze, corticotropin releasing hormone (CRH), restraint
stress, stress-induced rapid changes of behavior
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