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AnHotauust. L{enpro TaHHOro UCClieIOBaHMUS SIBUJIOCH U3ydeHHe (DYHKIIMOHAIBHOM
ponu penentopa TAAR1, oqHOro U3 npencraBuTesei peLenTopoB CIEI0BbIX aMUHOB
(trace amine—associated receptors, TAARSs). M3yuanock noBeneHne Mblliieil HOKAyTOB
TAARI1-KO u mbiteii aukoro tumna WT B TecTe NPUIOAHATOrO KPecTo0Opa3HOro ja-
OHMpHHTA U B TeCTe MPUHYAUTEIbHOrO iaBauus (Tect [lopconTa). B Tecte npumoams-
TOr0 KpecTooOpa3HOro JTaOUPHHTA yPOBEHb ABUraTeNIbHOM M UCCIIE0BATEIbCKON aK-
TUBHOCTH, @ TaK)Xe YPOBEHb TPEBOXKHOCTH ObLI MIECHTHYEH B 00eHX 00CIeI0BaHHBIX
rpynmnax mbimeii (TAAR1-KO u WT). V mprmeit TAAR1-KO 65bu1a o6HapyxeHa no-
BBILICHHAS SMOLMOHAJIbHAS PEAKTHBHOCTb, IIPOSBIISIOIIASCS B 3HAUMMOM YBEJIMYCHUU
YHCIIa MPOSIBICHHUI BEereTaTUBHBIX PEaKIMi (YHUCI0 ypHHALUA U (eKanbHbIX OOII0COB
[IPY TECTUPOBAHHMH B IIPHUIIONHATOM KpecTooOpasHoM sabupunre). [Ipu aHanuse nose-
nenusa mbimeii TAAR1-KO B tecte nmpunynurensHoro minaBanus [lopconrta y HuX
ObLI0 OOHAPY)KEHO JOCTOBEPHOE IPEBbIILIEHHE IT0Ka3aTeeH 110 JJIUTEIEHOCTH U YUCITY
3MU30/I0B IMMOOHIIM3ALINHY 110 CPaBHEHHIO ¢ rpymioi Meimeid WT B TeueHue mocien-
HHUX 4 MHMHYT TECTa, 4TO MOXHO TPAKTOBAaTh KaK YCHJICHHE AEIPECCUBHOIOA00HOTO
MIOBECHHUSL.

Kiouessbie ciioBa: TAAR1, TAARI-KO, npunonssatsiii kpecTooOpa3Hbiii 1adu-
PMHT, TECT IPUHYAUTENbHOrO IaBanus [lopconra
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Summary. The research was aimed to investigate the functional role of the TAAR1
receptor, one of the representatives of trace amine-associated receptors family
(TAARs). Studies describing the behavioural profile of TAAR1-KO animals are few,
sometimes contradictory, and insufficiently comprehensive in covering all aspects of
behaviour. In recent years, studies using various behavioural tests have increasingly
revealed changes in some aspects of behaviour in genetically modified animals. Data
on differences between TAAR1-KO and WT in models of depressive-like behaviour in
the forced swim test (Porsolt test) are lacking. Therefore, we decided to study the be-
haviour of TAAR1-KO mice in the elevated plus maze - the level of motor and explor-
atory behaviour, the anxiety, and depressive-like behaviour (behavioural despair) in the
Porsolt test. The study was conducted on male TAAR1-KO mice (n = 10), with male
wild type (WT) mice (n = 9) used as controls, with an average weight of 27 + 0.9 g. The
initial lines for TAAR1-KO and WT were 129S1/Sv and C57BL/6 mouse. The animals
were obtained from the Vivarium of the Scientific Park of St. Petersburg State Univer-
sity at the age of 3-4 months. All animals were kept under standard conditions with
access to food and water ad libitum, and a 12-hour light/dark cycle was maintained in
the room. The animals were housed in individual boxes (30 cm x 15 cm x 17 cm). All
experiments were conducted in accordance with international standards for conducting
animal biomedical research. The experimental protocol was approved by the Ethics
Committee of the Biological Faculty of St. Petersburg State University (No. 131-03-2
dated February 17, 2022). To study the anxiety, locomotor and exploratory activity, the
elevated plus maze setup was used. The following parameters were recorded: the time
the animal spent in the open arms, the total distance traveled, the distance in the open
arms, the number of entries into the open arms, the number of rearing and head dipping
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from the open arms, grooming behaviour (number, latency, and duration), and the num-
ber of fecal boluses and urinations. For each animal, the experiment lasted for 5
minutes. The level of depressive-like behaviour in animals was assessed in the Porsolt
test, which was conducted 2 days after testing in the elevated plus maze. The testing
time was 6 minutes. The following parameters were recorded: the duration of immobil-
ity and the number of immobility episodes. A mouse was considered immobile when
floating and/or making only necessary small movements with one paw to keep the bal-
ance of its body or to keep its head above the water. Additionally, the latency to first
immobility was estimated as the time of start to the first bout attempt to immobility
lasting longer than 1s, unless stated otherwise. Each behavioural test was conducted
during one day on all animals from 1 p.m. to 6 p.m. The studied behaviour in both
experiments was recorded on a video camera and webcam. Since the distributions of
the studied variables have a number of features that exclude their normality (pro-
nounced asymmetry of distribution and proximity of mean values to the boundary of
the range of definition), non-parametric Mann-Whitney U-test was used for statistical
analysis for independent samples. The critical value of the significance level was taken
as a = 0.05. Results of the study showed that in the elevated plus maze test, levels of
motor and exploratory activity, and also anxiety levels, were identical in both groups of
mice (TAAR1-KO and WT) (see Table 1). However, TAAR1-KO mice exhibited in-
creased emotional reactivity, as evidenced by a significant increase in the number of
vegetative reactions (urination and fecal boluses) during testing in the elevated plus
maze. Analysis of TAARI-KO mice behaviour in the forced swim test revealed a sig-
nificant increase in immobility duration and number of immobility episodes during the
last 4 minutes of the test compared to the WT group, indicating an enhancement of
depressive-like behaviour (see Figure I). Although the baseline level of motor and ex-
ploratory activity, as well as anxiety levels, were identical in both groups of mice under
conditions of variable stress, certain changes in animal activity and anxiety were ob-
served in TAAR1-KO mice when testing conditions or animal states (such as aging)
were varied. In our study, TAAR1-KO mice exhibited a noticeable delay in their first
attempts to escape from the cylinder compared to WT mice. This resulted in WT mice
showing longer immobility during the first minute of the test. However, as TAAR1-KO
mice began to demonstrate depressive-like passive behaviour, the situation changed and
they consistently exceeded WT mice in immobility duration and number of immobility
episodes during the rest of the test. Our study is the first to demonstrate the increased
emotional reactivity exhibited by TAARI-KO mice in the elevated plus maze test.
Thus, in the elevated plus maze test, no statistically significant differences were found
in indicators of anxiety, motor and exploratory activity between TAAR1-KO and WT
mice. When testing in the elevated plus maze, significant differences were found in
indicators reflecting autonomic reactions - the number of boluses and urinations. In the
forced swimming test, TAAR1-KO mice showed a statistically significant increase in
the immobility duration and an increase in the number of immobility episodes compared
to the WT mice group.
The article contains 1 Figures, 1 Tables and 27 References.
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BBeneunne

PenieniTopb! ciienoBeIx aMuHOB (trace amine — associated receptors, TAARS)
MPEACTABILIOT COOO0M KITacC METabOTPOITHEIX PEIETITOPOB, KOTOPHIE MIHPOKO HKC-
MIPECCUPYIOTCS B HEPBHOM CHCTEME U B EPHPEPHICCKAX TKAHSIX Y TI03BOHOYHBIX
KHUBOTHBIX [1]. OOHapyKeHHEe MO3TOBOH JIOKAJIM3AIMHA OJHOTO U3 TIPEACTABHUTE-
ne#t aroro cemeiicTBa perentopa TAARI u ero TecHOro B3anMoAEHCTBUS C MO-
HOaMUHEPTHYECKOW CUCTEMOW BBI3BAJIO 3HAYMTEIHHBI WHTEPEC B CBSI3H C MEp-
CIIeKTUBaMH TpuMeHeHns1 aroHuCTOB TAARI st Tepanuu ICUXAYECKUX pac-
ctpoiicts [2, 3]. TAAR1 oOHapyXHBaeTCsS B MO3Te MIICKOIIUTAIOIINX B 00JIACTH
KOPTHKAJIBHBIX U CTPUAPHBIX MPOCKINH JopaMUHEPTHUECKUX HEHPOHOB U B Me-
crax KopTHKonuMmOnyeckux mpoekunid S5S—HT welipono [4]. Kpome Toro,
TAARI1-penenTopbl cocpeoTOUCHBI BO MHOTHX JTHMOUYECKUX H ME30JIMMOMYe-
CKUX CTPYKTypax — THIIOKAMIIE, THIIOTAIaMyCe, aMHUTAAJIe, B BEHTPAIbHON TeT-
MeHTabHOU obnactu (VTA), sape J1oka KOHSYHOH TOJIOCKH, OP3aJIbHOM SIpe
mBa [5, 6] u gaxe B V citoe Kopbl Oonbimx momymapuid [7]. Ipeamonaraercs,
yto TAARI urpaer 3HaunMyto poib B CUCTEME BO3HATPAXKACHHUSI, KOTHUTUBHBIX
1 SMOIIMOHAIBHEIX MPOIIeCcCcax, HapyIIEHUs KOTOPBIX CBSA3aHO C PsIoM 3a00reBa-
Hul TojoBHOro Mo3ra [1]. In vivo mokasano, uro arouuctel TAAR1 nemonctpu-
PYIOT CBOICTBa, HOPMAIIU3YIOIIHE eI Psi ICUXIMYECKUX IIPOIIECCOB, B YaCT-
HOCTH, OKa3bIBAIOT aHTUIICUXOTHYECKOE [3], aHTHagauKTHBHOE [8§], TPOKOTHHU-
tuBHOE [9] 1 anTUAEenpeccuBHOE neicTBue [10]. bonee Toro, arormct TAARI1
(RO 5263397) oka3piBaeT MOIYTHPYIOIIEe BIMSHIEC HA KOMITOHCHTHI BEI3BAaHHBIX
MTOTCHITUAJIOB MO3Ta, CBSA3aHHBIC C COOBITUSAMH — CEHCOpPHBIA TeWTHHT (SG) u
HEraTUBHOCThL paccoriacoBanuss (MMN), UMEIOIIMMHU OTHOIICHUE K MEXaHHU3-
MaM BHUMaHHUA U (QUIBTPAIIH IIEPBUYHON CEHCOPHON WH(POPMAIIIH U SIBIISIOIIH-
MHCS BaJIMIHBIMH OHOJOrMYECKUMHU Mapkepamu Imm3oppenun [11, 12]. He-
CKOJIBKO HKCICPHMEHTANBHBIX MPENapaToB, IEHCTBYIOMIMX Yepe3 CHCTEMY
TAARI1, Haxomsrcs B ¢asze kimuHudeckuxX wucmbitanuii (ClinicalTrials.gov
Identifier: NCT03669640) (Identifier: NCT04512066), omoOpeHHBIX Is Jicue-
HUSL PacCTPOUCTB MN30(PEHIUECKOrO CIEKTpa M HETaTHBHOW CHMIITOMATHKH
nipu 3o pennu [3]. MccnenoBanusi, IpoBeAEHHBIE HA )KUBOTHBIX-HOKAYTaX IO
TAARI1, nponeMOHCTPHAPOBAIH HEJBIH CIIEKTP U3MEHEHHH, HAOMI0AaeMbIX MPH
HEKOTOPBIX IICUXWYECKUX paccTpoiicTBax. [lokazaHo ocrabieHne KOMIIOHEHTA
N40 ciyxoBoro BII [13] 1 u3MeHeHHE CTUMYJI-CITETUA(DUICCKON aAanTaIiy K 1M0-
Bropstontumcs ctumyiiaM y TAAR1-KO meimeit [ 14]. B HekoTopsix pabotax 006-
Hapy>KHBaeTcs NePUITUT MPSHMITYJIbCHOT'O TOPMOXKEHHUS U CTapTi-peakiuu [15],
yBenumaenue mpoaomkuTenbHocTd NREM-cHa [ 16], moBbITIIeHHAs arpecCUBHOCTh
MIPU OTCYTCTBUU M3MEHEHWU YpOBHsS TecTocTtepoHa [17, 18] m m3menenue rpy-
munra [17].

Pabote1, mOCBSIIEHHBIE OMUCAHUIO TOBENECHUECKOTO MPOMUIS >KHBOTHBIX
TAAR1-KO, HEMHOrOYHCIEHHBI, WHOTJa MPOTHBOPEYHUBHI W HEIOCTATOYHO
MOJTHO OXBATHIBAIOT BCE AaCIEKTHl IOBeNeHHs. lccimemoBaHue, MPOBEICHHOE
Wolinsky et al., He BRIABHIIO 0a3aIbHBIX OTIUYMI B IBUTATEIIBHOM H HCCIICA0OBA-
TEJILCKOM TIOBEICHUH, YPOBHE TPEBOKHOCTH M CTPECC-HHIYIINPOBAHHON THIIO-
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tepmun Mexxay Mbiiamu TAAR1-KO u WT B tecte [1KJI [15]. OmHako B pa6o-
TaX MOCIIEAHUX JIET, BEITIOIHEHHBIX C IPUMEHEHHEM PA3INIHBIX OBEICHUECCKUX
TECTOB, BCE YaIe 00HAPYKIBAIOTCS H3MEHEHHSI HEKOTOPHIX aCIIEKTOB IIOBEICHHSI
y TCHHOMOAHM(DHUIIMPOBAHHBIX KUBOTHBIX [17, 19, 20]. JlaHHBIE O pa3mudmsIX
Mexny TAAR1-KO u WT Ha Mozelax JenpecCHBHOMOI00HOTO TTOBEICHHS B Te-
CTe BBIHY)KAEGHHOTO IiaBaHus (Tect IlopconTa) oTCyTCTBYIOT. B CBA3M ¢ 3THM
OBLTO MPHUHSATO pelieHHe U3YYUTh MoBeAcHUe Mblmeid HokayToB TAAR1-KO B
MIPHUITOHATOM KPeCcTo0Opa3HOM JIAOMPUHTE — 0A30BBI YPOBEHD JBUTATEILHOTO
U UCCIIEIOBATEIbCKOr0 ITOBECHNUS, YPOBEHD TPEBOKHOCTH, a TAKXKE JIETIPECCHB-
HOITOJOOHOE TOBENeHNE (ITOBEICHUE OTUASHI) B TECTE BRIHYKICHHOTO TIJIaBa-
nus lopconra.

MarepuaJibl © METOABI

Obvexm uccredosanus. ViccnenoBaHne MpOBOIIIIN HA CaMIaX MBIIICH-HOKa-
ytoB (knockout, KO) o reny penenitopa TAAR1 (7 = 10), B kKauecTBe KOHTPOJIS
HCIIOJIB30BAICE caMItsl aukoro tuna WT (n = 9), cpenHsist Macca >KHBOTHBIX CO-
craswia 27 £ 0,9 1. OeHKy pa3MepoB BRIOOPKH IMPOBOIMIIN C MTOMOIIBIO METOA
ypaBHEHUsI pecypcoB (resource equation) [21]. McXomHBIMU s MMONTydeHHUS
TAAR1-KO u WT sBrsumrch mbimu Huid 129S1/Sv u C57BL/6. YKuBoTHBIE
ObUTH TTONTy4YeHbI U3 BuBapus Hayanoro napka CIIOI'Y B Bo3pacte 3—4 mecsiieB.
Bce sxuBOTHBIE COAECPIKANNCH B CTAHJAPTHBIX YCIOBHSIX MPU JOCTYIIE K IHIIE U
Bojie ad libitum, B TOMENCHUH TIOIEPKUBANICS 12-4acOBOM IIUKII CBET—TEMHOTA.
JKnBOTHBIE pa3MeInainch B OAMHOUHBIX O0kcax (30x15x%17 cm). Jlo Havyaa mpo-
BEJICHHSI Pa0OT KMBOTHBIC HAXOMIIMCH B JlabopaTropuu 7—10 mHel u moxsepra-
JIUCH TPOILEype XCHUTNHTA. Bce OMBITHI POBOIIIIN B COOTBETCTBHH C MEXKIY-
HAPOJHBIMHI HOPMaMH 10 TIPOBEICHUIO MEIUKOOHMOIOTHIECKIX UCCIICIOBAHUMA C
ucnonb3oBanueM kHBOTHBIX (European Convention for the Protection of
Vertebrate Animals Used for Experimentation and other Scientific Purposes,
1986). [TpoTokoi 3KcIieprMeHTa ObIIT 0100peH DTHUESCKUM KOMHUTETOM OHOJIOTH-
yeckoro ¢pakynprera CII6I'Y (Homep Ne 131-03-2 ot 17 ¢eBpans 2022 r.).

Annapamypa u memoosl. JIjis OLIEHKH JIOKOMOTOPHOW ¥ MCCIIETOBATEIIHLCKOM
aKTHBHOCTH, & TAKKe YPOBHS TPEBOKHOCTH UCIIONB30BAIH ycTaHOBKY «[Ipumox-
HATBIA KpecTooOpasHblit madbupuaT» (ITKJT), KOTOpBIH B HACTOsAIIEE BpeMs SBIIs-
€TCsl caMBIM PacIpOCTPAHEHHBIM TECTOM ISl OLIEHKH YpPOBHS TPEBOXKHOCTU Y
KpBIC ¥ MbIIIeH. TpeBOXKHOCTB, OmpeaensieMast Mo TaHHOH METOIHUKE, OTpaKaeT
€CTECTBEHHBIN CTpaxX BBICOTHI M OTKPBITHIX IPOCTPAHCTB Y TPBI3YHOB. Y POBEHB
OCBEIICHHOCTH B IIeHTpe J1abupuHTa coctasisut 100 moke [22]. Peructpupora-
JIUCH CIIEAYIOMINE MapaMeTPhl: BpeMs MPeObIBaHUS KUBOTHOTO B OTKPBITHIX PY-
KaBax, TIOJHAS PO ICHHAS AUCTAHIHSL, TUCTAHIIIS B OTKPBITHIX pyKaBax, KOJIU-
9YECTBO 3aX00B B OTKPHITHIE PYKaBa, YUCIIO BEPTUKAIBHBIX CTOSK U CBEIIMBAHUIA
C OTKPBITHIX PYKaBOB JAOMpPUHTA, peaKIUU TPyMUHTa (KOJTHYECTBO, TATCHTHEIH
MEPUOJT ¥ JUTHTEIBHOCTD), a TAKXKe KOJUYECTBO (heKaabHBIX OOJIOCOB U ypHUHA-
nui. JImuTenbHOCTh MPeObIBaHUS B OTKPHITHIX pykaBax [TKJI orpaxkaer ypoBeHb
TPEBOXKHOCTH JKAUBOTHOTO: YBENNICHNE BPEMECHH MPEOBIBAHHS B OTKPBITHIX PyKa-
Bax CBHUJICTEIHCTBYET 00 YMEHBIIEHUH e€ YpOBHS. [JTNTENEHOCTD SKCIIEPUMEHTA
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IUTSL KQYKIOT 0 JKUBOTHOT'O COCTaBIIsUIa 5 MUHYT. MBIIIIb TOMEIaach SKCIIEPUMEH-
TATOPOM B IICHTp JIAOMPHHTA HOCOM K OTKPEITOMY pyKaBy. [Tocite TecTupoBaHus
Ka)KIIOT'0 JKHBOTHOT'O TIOBEPXHOCTH YCTAHOBKH IPOTHPATIH CHHPTOM TSI YHHUTO-
JKEHUS 3aI1aXOBBIX METOK. Y POBEHb JENIPECCHBHOIIOIO0HOTO TIOBEICHS KHBOT-
HBIX oreHuBaiucs B Tecte [lopconTa, KOTOpPBIN MPOBOAMIICS Yepe3 2 THS TOCIe
tecTupoBaHus rpei3yHoB B [1KJI [23]. YcraHoBKa npencrasiisiia co00i CTEKIISH-
HbIM mrmHAp auamerpoM 20 cM mipu Beicote 45 M. LmmHap 3amonHsm Bomoi
Ha 2/3 Tak, 9TOOBI MOMEHIEHHOE B HETO )KHBOTHOE MOTJIO IIaBATh, HE OCTABAsI
JaraMi B XBOCTOM IO JHA IMUTMHIpPA, U IPH STOM HE UMENI0 BO3MOXKHOCTH U3
HEro BEIOpaThCA. JIUTEIFHOCTh TECTUPOBAHUS COCTABIsIIA 6 MUHYT. Peructpu-
POBAIKCH CIICAYIOMINE MAPAMETPhI: JIUTEIFHOCTh MMMOOIIN3AINN U KOJIIUe-
CTBO aKTOB MMMOOMITU3AIUH (HETTOIBHUKHOCTH). HacTyruieHne cocTostHAsSI UMMO-
OMM3anuy PAaCIEHUBANIOCH IO TIONHON HEOABUKHOCTH KHBOTHOTO, HE CUMTAs
HEOOJIBIINX JBMKCHHIA OJHON JIArod JUIsl TOJUICpXKaHHWS PaBHOBECHS, YTOOBI
YIEpKUBATH TOJIOBY HAJl IIOBEPXHOCTHIO BOMBL. J|OIOITHATENEHO OICHUBAJICS JIa-
TEHTHBIN TIEPUO]] IEPBOH UMMOOMIIU3AITNH YKE C IEPBOM MIUHYTHI TECTHPOBAHHSI.
NmMMoOwmm3anuys noywkHa ObUta JUThCs He MeHee 1 cekyHIbl. Kakaprii mose-
JIEHYECKHUI TECT MPOBOJMIIA B TEUCHHE OJTHOTO JHS Ha BCeX KUBOTHHIX ¢ 13:00
1o 18:00 wacor. Uccnenyemoe moBeieHHEe B 000OMX OIMBITaX (PMKCHPOBAIIOCH HA
Buneokamepy SONY DCR-HCI17E PAL (Japan) u BeOkamepy Logitech Webcam
(Switzerland).

Cmamucmuueckuil ananu3. B CBSI3H ¢ TeM, 4TO pacIpeaeieHUs HCCIETyeMBIX
BEJIMYMH UMEIOT P OCOOCHHOCTEH, HCKITIOYAIOMNX WX HOPMAIBHOCTH (BBIpa-
KEHHAs] aCHMMETpHS paclpeesieHus, OJM30CTh CPEAHUX 3HAYCHUH K TpaHUIle
00JIaCTH OIpEeIeNeHNs), Ul CTaTHCTUIECKOr0 aHalli3a MCIONF30BaJN Hemapa-
Metpudeckuid U-kputepuii ManHa—YUTHH JUTS HE3aBUCUMBIX BBIOOPOK. B kaue-
CTBE KPUTUIECKOTO 3HAUCHHS YPOBHS 3HAUNMOCTH MpuHIManock o = 0,05.

Pe3yabTarhl ncciiefoBanns U 00Cy:KIeHUE

Omuenka ypoBHs TpeBokHocTH B TecTe [TIKJI He BhIsiBUNa cratncTiyueckn 3Ha-
YUMBIX pa3nuuuii B moBeneHnn Mexay mbimama TAAR1-KO u WT. TpeBox-
HOCTH aHAJM3UPOBAJIACH II0 CICIYIOMINM ITOKa3aTelsIM: BpeMEHHU MpeObIBaHUS B
OTKPHITHIX PyKaBaX, MPOWICHHON MUCTAHINHU M YHCITY 3aXOHOB B OTKPBITHIE Py-
KaBa, KOJIMYECTBY CBEIIMBAaHWH (Tabmnuia, pasaen A). B xoxe uzyueHus xapakre-
PHUCTHK TpyMHUHTa (Tabnuna, pa3aen B), IBUTATEIEHOM 1 HCCIIEIOBATEIILCKOM aK-
THBHOCTH (Tabnuna, paznen C) Takxke He ObIII0 O0HAPYKEHO CTATHCTUYECKH JO-
CTOBEPHBIX PA3NHYANA MEX Iy rpymiamu xKUBOTHEIX. B Tecte [TKJI 3naunmsbie ot-
TIaus ObLTH 00HAPYKEHBI TONBKO IO MTOKA3aTelsIM, OTPasKaloIINM BEreTaTHBHBIE
PEaKIK — KOJHMYECTBO OONMIOCOB M ypHHANMWH (Tabmuma, pasmen D). Meimm B
rpynmne TAAR1-KO garmie geMoHCTprpOBaNy ypUHAIIMN U 3HAYUTEIHHO ITPEBOC-
xoamiy Mbltied WT 1mo KoinudaecTBy OOFOCOB.

Tecm svinysicoennozo naasanus (mecm Ilopconma). llpenBapurensHast oOpa-
00TKa TONYYECHHBIX TAHHBIX BBISABMIIA IIETBIA P OCOOCHHOCTEH HMCCIEoyeMbIX
BenmunH. OIeHKa paclpeqeliecHnii CpaBHIUBAEMBIX BEIHYHMH ITOKa3aja, YToO BCE
OHHU NIEMOHCTPUPYIOT CICIYIONINE MPHU3HAKA: BBHICOKYIO aCHMMETPHUIO, CBS3aH-
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HYIO C OJIM30CTHIO HIDKHEH TpaHUIBI 00JIaCTH ONPEACICHUS, 1 HAMYIE HECKOIb-
KHX DKCTpeMaJbHBIX 3HAUYCHHH, BEJIMUMHA KOTOPBIX KPATHO MPEBOCXOAUT BHIOO-
POYHBIE OLIEHKH MAaTeMaTHUYECKOr0 OKUAAHUs. SIBHAsI acHMMETPHS HKCTpEMallb-
HBIX 3HAYEHUH OTHOCUTEIHbHO MAaTEMAaTUYECKOTO OXKHUIAHUSA IPUBOAUT K CMelle-
HUIO Ja’ke poOACTHBIX BEIOOPOYHBIX OLIEHOK cpemHero. [ KoMIIeHCaIliy acuM-
METPUH pacHpeieNeH, CBSI3aHHOM C MPUCYTCTBUEM 3KCTPEMAJIbHBIX 3HAUEHUI
MIpU CTATHCTHYECKOM OIICHWBAaHUH pa3lA4IAil W3 CPaBHHUBAEMBIX BBEIOOPOK, WC-

KIIFOYaJIMCh 110 ABa OKCTPEMAJIbHBIX 3HAUYCHUA.

oBenenueckuii npopuar TAAR-KO u WT B Tecte ITKJI
[Behavioural profile of TAAR1-KO and WT mice in the EPM test]

n I'enotun
[%P?IMG;TPLI HOBeIieHI]/Iﬂ [Genotype] p-value
ehaviour parameters TAARI_KO | WT
A. Tloka3zaTenu ypoBHS TPEBOKHOCTU
[Characteristics of anxiety]
KonuuecTBo 3aX010B B OTKPBITHIE pyKaBa
+ + =
[The number of entries into the open arms] 9309 9.8+ 17 p=0,774
Bpewms, TIPOBE/ICHHOE B OTKPBITHIX PyKaBax, ¢ 66,6+9,1 69,8+ 15,0 | p = 0,838
[Time spent in open arms, s]
[IpoueHT BpeMeHH, MPOBEAEHHOTO
B OTKPBITBIX PyKaBax 22,2+3,0 232+52 | p=0,595
[Percent of time spent in open arms, %]
Hnnaﬂm, TIPOH/IEHHAs B OTKPBITHIX PYKaBax, CM 27454393 |324,8+85,5 | p=0,902
[Distance covered in open arms, cm]
KonuuectBo cBemmBanmii
+ + =
[Number of head dipping] 95%21 11,7£2.4 | p=046l
B. XapakrepucTHKH peakLuy IpyMUHTa
[Characteristics of the grooming]
ATENLHOCT, FPYMUHTa, ¢ 13,0£2,5 | 150+4.28 | p=0,967
[Grooming duration, s]
JlarenTHbIi TEPUOZ TPYMUHTE, C 552+73 77,1+18,0 | p=0,391
[Grooming latency, s]
KonuuectBo akroB TpyMHHTa 47406 50+0,7 |p=0,708
[Number of grooming acts]
I[nHTeanQCTb OJIHOTO aKTa 'PyMHHIa, C 2.9+0,6 3,109 | p=0,967
[Duration of one act of grooming, s]
C. Ilokazarenu qBUraTeiabHON U UCCIEIOBATENBCKON aKTUBHOCTH
[Characteristics of motor and exploratory behaviour]
KonuuectBo croek
+ + =
[Number of rearing] 153+24 17,7£2,3 | p=0,486
KonuuectBo cToek u cBemMBaHuii
+ + =
[Number of rearing and head dipping] 24.8+2,5 20.2+£4.2 | p=0346
OO1as npoiiieHHas! TUCTAHIIMS, CM 1466,3 + 1644,8 + —0.487
[Total distance traveled, cm] 112,7 2475 L
D. Iloka3aTenu BereTaTuBHBIX PEAKIUA
[Autonomic components of emotional reactions]
KonudectBo 6oimocoB
+ + * =
[The number of fecal boluses] 2,7+0,3 0.8+0,3 p=0,002
KonuuectBo ypunanuit
+ + * =
[The number of urinations] 0,602 0,1+0,1 p=0,035

Tpumeuanus. JlanHble IpeICTaBlICHBI B BU/E CPEIHEr0 £ cTaHAapTHas ommbdka cpenuero (U-

kpurepuit Manna—Yurtun). * p <0,05.

[Note. Data are presented as mean + standard error of the mean (Mann-Whitney U test), * p <0.05].
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B Tecte [Topcosta ObUTH 0OHAPY>KEHBI PA3ITHYIKS 10 PsITy IToKa3aTeneil. AHam3
JUTMTENEHOCTH M YHCIIa aKTOB MMMOOMIIN3ANH (TIEPHOIOB HEMOABMYKHOCTH) MIPO-
Bozwics 3a mocnennue 4 muayThl Tecta. Mpimm TAAR1-KO mokasanu ctatucta-
YEeCKH 3HAYMMOE YBEIMYECHHE [UTUTEIFHOCTH MMMOOMIN3AINN IO CPAaBHEHHIO C
rpyrmoid WT — 64,1 ¢ mpotus 30,5 ¢ (p = 0,042) u yBenueHHE KOJIMYESCTBA AKTOB
HenoamwkHOCTH — 14,2 £ 7,7 potus 5,7 £ 3,8 (p =0,001). OrneHka JIATEHTHOTO
meproia MepBoil MMMOOIIH3aIK (BPEMEHH 110 BO3HUKHOBEHUS MEPBOTO OTKa3a
OT aKTUBHBIX NIEHCTBWII) IOKa3aja, YTO yBEIWYCHHWE DTOTO IEPHONa y TPYIIIBI
TAARI-KO mo cpaBHeHHIO C MbIIIaMH AWKOro tuma — 77,8 + 25,3 ¢ mporus
47,7 £ 38,3 ¢ He TOCTUTAET YPOBHS CTATHCTHUECKOM 3HaYnMocTH (p = 0,055).

Pe3ynpTaThl MOMOMHUTENFHOTO aHAIN3a TOMHHYTHOM nruHaMUKH (¢ 1 o 6-10
MUHYTY) [UINTEIHHOCTH M YHUCIA IIEPUOIOB HEMOIBIKHOCTH MPEACTABIICHBI Ha
puc. 1. Ha 1-it munyte mpimu rpymnisl TAARTI-KO moctoBepHO MeHbIE Bpe-
MEHU OBbLIM HEOABYIKHBI IO cpaBHEHMIO ¢ MbltiaMu WT. Hauwnas co 2-i Mu-
HyTHI, Koraa Meim TAAR1-KO HaunHAOT JEMOHCTPUPOBATH OTKA3 OT aKTUB-
HBIX MOITBITOK BEIOPAThCS M3 HIJIMHAPA U IIEPEXOIAT K TAaCCHBHONW MMMOOMITH3a-
UM, HaOMIOAeTCS CHCTEMaTHYECKOE IPEBEIIICHHIE ITOKA3aTeN sl AIHTEIbHOCTH
HETIOIBIYKHOCTH HaJl COOTBETCTBYIOMMMH Nokazatensmu rpymnnsl WT. Cratu-
CTHYECKH JOCTOBEPHBIC PA3IHYMs 110 BPEMEHH MMMOOWIH3ALUN OOHAPYKHBA-
much Ha 1-i munyTe (p = 0,021) 1 Tecta [lopconra (puc. 1, a).

Yro Kacaercs ymcia IMepruoIoB HEMOABIKHOCTH, TO TOCTOBEPHO 3HAYMMBIC
OTINYHXS OOHApYKUBaIKCh Ha 3-i (p = 0,049), Ha 5-i (p = 0,013) u 6-i MuUHYTaX
(» = 0,002) ummobmm3anmu. XKupotHsie TAAR1-KO yare oka3piBanuch B Co-
CTOSTHIH HEIOABIKHOCTH 110 CpaBHEHUIO ¢ MbItamu Tua WT Ha mocietHuX Mu-
HyTax TeCTHpoBaHHus (puc. 1, b).

s TAAR1-KO
[TAARI-KO mice]

mbimn WT

45 * —
[WT mice]

35 *

ty episodes]

*

1 2 3 - 5 6 2 3 4 5 6

Konmmuecrso aktoB uMmobwncanun &

Bpenmst B MiHyTaX Bpenmst B MuHyTaX
[Time in minutes] [Time in minutes)

Puc. 1. [TomuHyTHas1 JUHAMUKA AJIUTEILHOCTH KIMMOOUITH3ALINH (&) U KOJMYEeCTBa aKTOB
nmmobmwn3auu (b) B Tecre [lopconra: a — 1oCTUraeMblil ypOBEHb 3HAUUMOCTH PA3TUYUIl Ha
1-it munyte (p = 0,021); b — mocturaemplii ypoBeHb 3HAUUMOCTH PA3INUUid Ha 3-1i MUHYyTE
(» =0,049), na 5-it munyre (p = 0,013), Ha 6-it Mmunyte (p = 0,002)

[Fig. 1. Per-minute duration of immobility (a) and number of immobility episodes (b) in the FST:

a - achieved level of statistical significance at the 1st minute (p = 0,021); b - achieved level of statistical
significance at the 3rd (p = 0,049), at the Sth minute (p = 0,013), at the 6th minute (p = 0,002)]

[TpoBeneHHBIN SKCIIEPIMEHT HE BBISIBIIT OTJIMYNN MexXAy Mbimiamu TAAR1—
KO u WT B tecte I1IKJI mo Bcem OCHOBHBIM MOKa3aTeINsIM TOBEJICHUS: BPEMEHU
peObIBaHNS JKUBOTHOTO B OTKPBITHIX PYKaBax, PO IEHHON TUCTaHINA, TUCTaH-
IIUH B OTKPBITHIX pPyKaBax, IO KOJIMYECTBY 3aX0JI0OB B OTKPBITHIE PYKaBa, YUCITY
BEPTHKAIBHBIX CTOCK U CBEIIMBAHUN C OTKPBHITHIX PYKaBOB JIAOMPHHTA, a TAKKE
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o xapakrepuctuke rpymuara. Ogaako meimu TAAR1-KO nmponemoncrpupo-
BaJIM 3HAUMMOE YBEJIMUEHHUE YHCIIa MIPOSIBICHUN BETeTaTUBHBIX PEAKIUI B TECTe
[IKJI. YXuBotasie TAAR1-KO wamie nemMoHCTpupOBalv ypUHAIWIO M 3HAYH-
TENBHO TIPEeBOCXOAMIH Mbiieid WT 1o konudyecTBy OomocoB. Mcxons u3 moy-
YEHHBIX JaHHBIX, MOXKHO 3aKJIFOUNTh, 9TO MM TAAR1-KO oOHapyxHuBaroT
MOBBILIEHHYIO SMOLMOHAJIbHYIO PEaKTHBHOCTb B YCIOBUAX IEPEMEHHON cTpec-
coreHHocTH nipu TectupoBanuu B [1KJI.

Hamm nanHple 1O IBUTaTeIbHOMY M HCCIIEIOBATEIbCKOMY IOBEICHHUIO U
YPOBHIO TPEBOXKHOCTH COBITAJIAIOT C pe3yiabTataMu pabotel T. Wolinsky et al., B
KOTOPOH Takke He ObLT0 OOHAPYX)EHO pa3nuuuii Mexy MbimamMu TAAR1-KO u
WT B tecre [IKJI [15]. B pabore U. XykoBa ¢ coaBt. [19] npu TecTHpOBaHWNH B
[TKJI MommoapIx *KHBOTHBIX (BO3pacT 14 Hezenb) He ObLTO OOHAPY)KEHO OTIIHYUI
mexay rpynnamu TAAR1-KO u WT mo BpemeHu, IpoBeICHHOM B OTKPBITBIX U
3aKPBITHIX PyKaBax, II0 YHCITY CBEIIMBAHUI U ITO TPYMUHTY. B TO 5ke BpeMs ObII0
OTMEYEHO, YTO MPH CTApEHHUH Y 45-HenenbHbIX KUBOTHBIX TAAR1-KO Habmr0-
JTA€TCsI TIOBBIIICHNE YPOBHSI TPEBOXKHOCTH 1O cpaBHeHHUto ¢ rpymmoi WT [19].
[Ipu ucnonp30BaHAYN IPYTHX MTOBEIEHYECKIX TECTOB MOXKHO OOHAPYKUTH Pa3iIH-
qust Mmexay rpymmamMa TAAR1-KO n WT. Tak, B padote U. )KykoBa u coaBT. B
METOIUKE «OTKPBITOE IT0JIE)» aBTOpaMH OBLTH OOHApY KEHBI ITOBBITIIEHHAS JIOKO-
MOTOpHAas aKTHBHOCThH U O0JIee yacThle CTOMKH y MbIei-HokayToB TAAR1-KO
[17].

XoTst 6a30BBIi yPOBEHB JBUTATEIBHON M UCCIICIOBATEILCKOW aKTHBHOCTH, a
TaKkXe YPOBEHb TPEBOXKHOCTH B YCIOBHSX IIEPEMEHHOW CTPECCOr€HHOCTH OBLI
UICHTHYCH B 00€HX 00CIICIOBAaHHBIX TPYIIaX MEIIIEH, IPH BapbUPOBAHUH YCIIO-
BUH TECTUPOBAHUS WM COCTOSIHUS dKUBOTHBIX (M3MEHEHHUS, CBSI3aHHbIE CO CTape-
HUEM) HAUMHAIOT O0OHAPYKUBATHCS ONPEACICHHBIC N3MCHEHS B AKTHBHOCTH JKH-
BOTHBIX W ypoBHE TpeBOKHOCTH Yy Mbimieid TAAR1-KO.

[ToBpITIEHHAST SMOITMOHATIFHASI PEAKTUBHOCTD, MposiBIsieMast Mbiiiiamn TAAR1—
KO B Tecre [1IKJI, mokazana namu BiepBbie. M3BectHo, uto TAARI nmeer mmpokoe
MPEICTAaBUTENHCTBO B IMMOMIECKHAX CTPYKTYpax TOIOBHOIO MO3Ta, aCCOLMUPOBAH-
HBIX C TPEBOXKHOCTBIO, 3MOLIMOHATIBHON PEAKTUBHOCTBIO U Pa3BUTHUEM CTPECCOPHOTO
otBeTa opranusmMa. [IoMrumo 3Toro, Henblid psl HCCIEIOBAHAN YKa3bIBA€T HA TO, UYTO
¢dyskimoHabHas poitb TAART MoxkeT OBITh CBSI3aHA C MOIYJISAIMEH MOHOAMHUHE-
TMYECKUX MEIMATOPHBIX cucTeM. Ellle 0JHO CBUIETENHCTBO M3MEHEHHOW IMOLMO-
HaJIbHOM peakTHBHOCTH Y MbIeid TAAR1-KO omnmceiBaercs B padore Y. XKykosa ¢
coagT. [17], rme ObLUTO0 OOHAPYKEHO 3HAYMTENBHOE YCHIICHUE arpecCHBHOIO ITOBE/Ie-
HUs Tpu HOKayTe reHa TAARI B Tectax Ha JJOMHHHPOBAaHHUE B TPyOe M PE3UICHT—
uHTpyAep. HTepecHo, YTo mpH STOM He OBUIO OTMEYCHO PA3INYHiA TI0 YPOBHIO Te-
croctepora Mexxay MbimamMu TAAR1-KO u WT.

Cpenu mpyrux ornuaniit Mmexay rpynmnamMu TAARI-KO u WT, kotopsie cie-
OyeT YINOMSHYTb, OTMETUM H3MEHEHUE NapaMeTpOB BBI3BAHHBIX IOTEHLMAJIOB,
CBSI3aHHBIX ¢ cOOBITHAMHU. OTMEUYeHO, UTo Mpu HokayTe reHa TAARI Hapyma-
€TCsI CEHCOPHBIN FeHTHHT B CTHMYJI-crienipudeckas ananramws [13, 14].

Tect [TopconTa MWUPOKO UCHOIB3YETCS AJIsl IOMCKA NOTEHIIMAIBHBIX aHTUE-
MPECCAHTOB, MTOCKOJIbKY OONBIINHCTBO KIMHHYECKH dPPEKTUBHBIX aHTHACTIPeC-
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CaHTOB YMEHBIIAET UINTEIHHOCTh UMMOOWIH3AIH. [IOMONHUTEIBHBIA TTOJIe3-
HBI MMapaMeTp — JIATSHTHBIN IMeprol MMMOOWIIH3AIMN, KOTOPBIH B HEKOTOPBIX
CIyJasX TIO3BOJISIET YBEIMYUTH YyBCTBUTENBHOCTH Tecta [24]. [lox neiictBuem
AQHTUAENPECCAaHTOB BPeMsI HACTYIUICHHS NIEPBOTO SIH30a HETTOJBIKHOCTH TOXKE
yBenmuuBaercs. Tak, MOKa3aHo, YTO Y MEIIIEH Ie3UIpaMuH U (QIyBOKCAMHUH B
703aX, YBEJIIMIUBAIOMINX JTaTCHTHOCTh MMMOOMIIN3AITHH, HE BIUSIOT HA [UTHTEIIh-
HOCTb SITU30]I0B HETIOABMKHOCTH [25]. BO3MOXXHO, 4TO OTKa3 OT aKTUBHOMW CTpa-
Teruu u30eraHusi CTPECCOPHOM CHTYallld C TIEPEXOIOM K IMAaCCHBHOMY ITOBEIE-
HUIO U JICTIPECCHBHONOAO0HOE TTOBEICHNE, CBA3aHHOE C MPONOIDKUTEIHHON He-
MTOJBIKHOCTEIO, OITOCPENYIOTCS pa3NuIHBIMA MeXxaHn3MaMu. [lepexon k maccuB-
HOMY MOBEICHUIO MOXKET OTpakaTh aIalTUBHYIO CTPATETHUIO IIPEONOJICHUS
cTpecca Uil COXpaHEHUs PHEPIHH, a HE OTKa3 OT HONBITOK HAWTH BBIXOJ U3 CH-
Tyaruu [26, 27].

B name#i pabore y mermeii TAAR1-KO mepBbie OTKa3bl OT IMOIMBITOK BBI-
OpaThCst M3 NIIMHIPA HACTYIIAIOT C 3aMETHBIM OIMO3aHHUEM IO CPABHEHHIO C MbI-
mamu WT. OTo mpuBOAXT K TOMY, YTO B TIEPBYIO0 MUHYTY Tecta Mpitit W'T mipe-
BOCXOIAT IO ITOKA3aTENI0 JIATENLHOCTA UMMoOmin3anuu Meimeid TAAR1-KO.
B panpreitmiem, xorma y moeimeit TAARI-KO naunnaercs neMmoHCTpanus fe-
MIPECCUBHOMONOOHOTO TACCHBHOTO ITIOBENEHHSI, CUTYallds W3MEHSETCS, W OHH
HAUYMHAIOT CTAOMIIFHO MPEeBBIMIATh OKa3zaTeny Melmeit WT mo murensHOCTH U
YHCITy STIH30/I0B MMMOOMIIN3AINH B TEUCHHE OCTaBIIErocs BpeMeHHU Tecta. He-
CMOTpS Ha 3HAYUTEIHHOE KOMMIECTBO (hapMaKOIOTHIESCKUX HCCICIOBAHMNI, BBI-
noHeHHBIX Ha MaTepuane mbimel TAAR1-KO, nmerommecs B nmurepatype mo-
BEICHYCCKIE NaHHbIE HEMHOTOYHCICHHBI M HEOAHO3HAYHEI, YTO HE TO3BOJIIET
cIenaTh OKOHYATEIHHBIA BBIBOA O mpearnonaraeMoM Bkiage TAARI1 B moBeme-
Hue. Hacrosiiee nccnenoBanne sIBUIIOCH MOMBITKOW HMPOSICHUTH HEKOTOPEIE ac-
MEKTHl TOBENCHHUS TCHETHYECKH MOAW(UIIMPOBAHHBIX JKUBOTHBIX U TMOIYYUTH
MIEPBUYHBIC TAHHBIC HA MOJCIH JIETPECCHBHOMOI00HOT 0 IOBEICHUS B TECTE IPH-
HYIUTEIFHOTO TUTaBAHUS.

Takum o6paszom, npu aHam3e nosenenus Meieid TAAR1-KO B Tecte npu-
HyIuTeNbHOTO TutaBaHust [lopconta 00HApY:KEHBI 3HAYUTENFHBIE N3MEHEHHSI, KO-
TOpBIE MOKHO TPaKTOBaTh KAaK YCHJICHHE NETPECCHBHOMOIOOHOTO MOBEICHUS
(Oomee BBIPaKCHHOE «IOBEJICHHE OTUYAsSHHUSI») B COUCTAHWH C OoJiee MO3THHUM
HACTYIJICHHEM CMEHBI CTPATEerHH MOBEICHUS U OTKA30M OT aKTHBHBIX IMOIBITOK
n30aBIIeHAS. DTU PE3yNbTAaTHl YKa3bIBAIOT Ha EPCIIEKTHBHOCTE ITONCKA BO3MOXK-
HBIX aHTUACTPECCUBHBIX CPEICTB CPEIN BEIIECTB, BO3ICHCTBYIONINX HA PELel-
top TAARI.

133 80:1001 84

1. B Tecre ITKJI He ObIT0 OOHAPYKEHO CTATHCTUYECKH JIOCTOBEPHBIX Pa3Jiv-
YU [0 MOKA3aTeNAM TPEBOKHOCTH, IBUTATENBHON U HUCCIEA0BATENbCKON AaKTHB-
HoctH Mexay Mbiramu TAAR1-KO u WT.

2. [Ipu tectupoBanuu B [TKJI 3HaunMbIe OTIIMYMS OBIITH OOHAPYKEHBI 110 1O~
Ka3aTelsiM, OTPaKaIoIINM BEreTaTUBHEIC PEaKIIUH — KOIUIECTBY OOIIOCOB U YPH-
Hanuil.
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3. B Tecre npunynutensHoro miasanus Mei TAAR1-KO mokasamu cratu-
CTHYECKH 3HAUNMOE YBEITMUCHHE IITUTEITHHOCTH HMMOOVIIH3AIINN U YBEIHICHIE
KOJIMYECTBA aKTOB HEMOJIBIIKHOCTH 110 CPABHEHUIO C TpynIioi mbimeit WT.
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