JKYPHAJI BBICIIEU HEPBHOM JIEATEJIbHOCTH, 2021, mom 71, Ne 1, c. 100—109

OU3NOJOI'NMYECKUE MEXAHU3MbI ITOBEJEHUSA 2KWBOTHDbIX:
BOCITPUATUE BHEITHUX CTUMYVYJIOB, IBUT'ATEJIbHAA
AKTUBHOCTDb, OBYYEHUE U ITAMATDH

YIK 599:575:591.513.5

© 2021 .

CTPECC UMMOBWJIN3ALIMA U TIOBEAEHUE MBIIIEN
C PASHBIM BECOM MO3TA

! Kagbedpa evicueii nepanoii dessmenvrocmu, Buonoeuneckuii haxyrsmem,
Mockoesckuii eocyoapcmeennsiii ynusepcumem umenu M. B. Jlomonocosea, Mockea, Poccus
*e-mail: ingapoletaeva@mail.ru

IMoctynuina B penakimio 11.05.2020 r.
ITocne mopa6otku 01.10.2020 1.
IMpunsara x myoaukaumu 05.10.2020 1.

MElieit IByX IMHUM, CeJIEKTUPOBAHHBIX Ha OOJIBIION M MaJIbIii OTHOCUTENbHEIN Bec Mo3ra (BM
n MM), TecTupoBaIu Ha TUTIOHEO(haruio, peakinio B “Hen3deraeMoii CKOJIb3KOM BOPOHKE” M Ha
TMoHMMaHue MpaBuia “HercdyedaemMoctu” (1o K. IMuaxe), korna Hy>KHO HalTH BX0o B KOM(MOPT-
HO€ YKPBITHE IIPY €TO0 MAaCKUPOBKe (KOTHUTUBHBII TeCT). MeXIMHETHbIE pa3InYMsl OLIEHUBaIN
Y KOHTPOJIbHBIX MBIIIEI W B IPyIINax II0cie 2 4aCOB UMMOOMIN3alIM, IIPOBOLIMPYIOIIEH pa3BU-
THE cTpecc-peakuuu. B TecTe Ha runoHeodarnio peaxkiiys Ha HOBYIO ITUIILy B HOBOM 0OCTaHOBKE
y Mbieit MM (Ho He y BM) mocie nmMmMmoOman3anum Obl1a JOCTOBEPHO BHIIIIE, YeM B KOHTPOJIE.
B Tecte “Hem3beraeMoii cKoIb3KOM BOpoHKM” y MbIreii BM mocne nMmMmoOmim3anny ObLIO JO-
CTOBEPHO OOJIbIlIe BpeMsI afallTUBHOM peakliy “n30aBlieHUsI”, Toraa Kak y MM 3To u3MeHeHue
ObL10 HemocToBepHBIM. Mbuiii BM yame, yemM MM, nepexoguad OT OOHOTO TUIIA peakKluu K
npyromy. Y mbieit MM “puUCYHOK” COOTHOIICHMSI BpEMEHU, 3aHSITOTO TpeMsl TUITAMU PeaKIn
B TECTE C BOPOHKOI1, M B KOHTPOJIE, 1 IT0CIe UMMOOWIN3aUY OTJIMYAJICSI OT TaKoBoro y bM, urto
CBHUACTEIBCTBYET O HAIMYNU MEXJIMHENHBIX pa3nuaunii. Mpeimu BM (cyMMapHO KOHTPOJIBHBIE 1
OTIBITHEIC) JIYYIIIE peIIaJii KOTHUTUBHBIN TecT, yeM M M. JlocToBepHOTO BIIMSIHUS CTpecca Ha Io-
KazaTeJIu ero pellieHus BbIsIBJIEHO He Obu10. [ToydyeHHbIe TaHHbIE TOKA3bIBAIOT, YTO MEXIY JU-
HussMU BM 1 MM npoaoJKaroT BbISIBISTECS pa3jiniyMs B IOBEACHUU (B TOM YMCJIE U B COCTOSI-
HUU CTpecca), HeCMOTPSI Ha IMpeKpallleHre CeJICKIIMU Ha OTHOCUTEIbHBII BEC MO3Ta.
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BBEAEHWE

OpHo 13 BaXXHBIX ITPO0JIeM Helipodu3noo-
I'MU U HEHPOOMOJIOTUHU B LIEJIOM SIBJISIETCSI OLIEH-
Ka CBS3M MEXIY OCOOCHHOCTSIMU TeHOTHIIA,
CTPECC-PEAKTUBHOCTBIO U IIPOABICHUIMUA HAPY-
meHuit noBeneHus (O’Connor et al., 2010). Co-
CTOSIHUE cTpecca, T.e. (PU3UOJOTUYECKOi peak-
LIMX OpTraHM3Ma, MOOMJIU3YIOIIE ero pecypchl
INp1 BOBHMKHOBECHMUM OIIACHOCTH, a TaKXKE IIpU
oosbinoit Harpyske u ap. (McEwen et al., 2015),
aHAJIM3MPYETCsl Ha pa3HBIX JJAOOPATOPHBIX MO-
nensix. B cooTBETCTBUM ¢ COBpEMEHHBIMU ITpe/-
CTaBJICHUSIMU, COCTOSIHME CTpecca — 3TO aKTHB-
HBII MPOLIECC, PECATUIYIOLINN U3MEHEHUS B Op-
raHm3Me Jyepe3 aKTUBAIMIO OCU “TUITOTaJIaMyC-
rurnodn3-HaANOUYeYHUKN C BOBJICYCHUEM HMM-
MYHHOMA ¥M BEreTaTUBHOM HEPBHOU CUCTEM

(Elenkov et al., 2000). CocTosiHME cTpecca BIIsI-
€T Ha MPOSIBJICHUs] TPEBOXHOCTU W Ha OOLIMIA
ypoBeHb akTuBHOCTH (Parker et al., 2008, Su-
lakhiya et al., 2016). McciiemoBaHusI pOJIU T€HO-
TUIIA B peaKIMu Ha CTPECC MPOBOASTCS JIMOO Ha
CeJIEKTUPOBAHHbBIX JTMHUSIX TPbI3yHOB, JIMOO Ha
JKUBOTHBIX C BBIKJTIOUYEHHEM psifia TeHETUUECKUX
anemeHToB (Harris et al., 2001, Parker et al.,
2008, Malisch et al., 2009, O’Mahony et al.,
2010). OueHka U3MEHEHUI MOBEICHUS TIPOBO-
IUTCSI TaKXKe B COCTOSIHUM CTpecca, KOTOPbIit
pa3BUBaeTCs Iocjie UMMOOMIM3aluu (restraint
stress (Miyamoto et al., 2017)).

Bausane crpecca mMMoOOMIM3alliMd Ha KO-
THUTUBHBIE CIIOCOOHOCTH JIAOOPATOPHBIX T'PhI-
3yHOB (B TeCTax, He TPEOYIOIINX ITpeaABaAPUTECIIhb-
HOTO HaydeHMsl) MCCIEA0BAaHO MaJIO U MPEeUuMY-
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IeCTBEHHO Ha KpbIcax (Hanmpumep, Rygula et al.,
2013). B HacTos1eit padboTe ObLI IIPOBEACH aHa-
JIM3 TIOBEICHUS B TeCTe Ha HOBU3HY (Heodarus),
B Tecte “Hemsberaemast ckomb3kasi BOpoHKa”
(peaxkuus Ha HOBYIO HENPUSITHYIO CUTYAIINIO), a
TaKXe B KOTHUTUBHOM TECTE Ha MOMCK BXOIa B
ykpeiTue (puzzle-box, (Ben Abdallah et al.,
2011)) y MbllIeii OByX JUHUI B HOpME U IIOCHE
IByX4acoBoii mMmooOmnn3auuu. Mcronb3oBaH-
Hble TuHuU “bonbiroii Mosr” u “Mainbiit Mo3ar”
(bM 1 MM) ObLIM TTOIy4eHBI B pe3yabTaTe pa-
Hee MPOBEASHHOM CeeKIIM Ha OOJIBIION 1 Ma-
JIBIIT OTHOCUTENIbHBIN Bec Mo3ra. B Hacrosiiee
BpEMSI OHU Pa3BOIITCS 0e3 IOIACPKUBAIOIIETO
oTOOpa, MpUUEeM Y HUX COXPAHSIOTCS Pa3TNIvs U
B Bece mo3ara, 1 B moseaeHuu (Perepelkina et al.,
2013, INepemnenkuHa u np., 2019). B crarbe npu-
BOISITCSI JAHHBIC ITO MbIIIAM 17-TO ITOKOJICHUS
pa3BeleHMs MBIIICH 0e3 0TOOpa Ha BeC MO3Ta.

METOANKA

Ircnepumenmanvrvie ncusomuovte. CaMIIbl MbI-
weit iuauy BM (n = 31) u imaun MM (n = 22) B
Bo3pacTte 6 Mec. ObUIM pa3melicHbl Ha TPYMIIbI
“mMMobonIM3annsa”’ 1 “KOHTPOJIL” , KOTOpPhIE Ja-
Jiee TaK I UMEHYIOTCSI.

OHu comepKanuch Mo 3-5 XUBOTHBIX B CTaH-
IapTHBIX KiIeTKax (pa3M. 33 x 22 x 8 cM) B yciio-
BUSIX €CTECTBEHHOTO OCBEIICHMSI, KOPM U Boza
ad lib (3a NCKITIOYEHNEM TTUIIIEBOM IETTPUBALIN B
TeCcTe Ha TUITOHEeO(OoOMI0). DKCITEPUMEHTHI ITPO-
Bomun B cootBeTcTBUU ¢ Directive 2010/63 EC.

Hmmobuauzayus. Ing MMMOOUIN3AlIMN MBbI-
weit (BM, n = 16, MM, n = 11) momewanu B
TUIACTUKOBBIE TpoOoupku S50 M (nuam. 2.8 cM,
uiHa 12 cM), cHaOXeHHBbIE OOJBIIUM YHCIIOM
otBepctuii 1 MMm. KoHTposbHble rpynmnbl (BM,
n= 15, MM, n = 11) octaBajuch B JOMAIITHUX
KjeTkax. UMMoOuiin3aluno, Kak 1 COOTBETCTBY-
I01IIME TECThl, MPOBOAUIU C MHTEpBaJoM B 14
JIHEli, 4TO ITO3BOJISIET HE CYUTATh JaHHOE BO3-
JIEMCTBYE UHAYKLIMEH “XpOHNYECKOro” crpecca.
TecTupoBaHue ITOBEeNCHUSI IIPOBOMMIM Yepe3
15—20 MuH. mocyie BbICaXKUBaHUSI CUIECBIINX B
LMJIMHAPAaX MBILICH B JOMAIIHIO KJIeTKY. Ilep-
BbIM OBII MpPEIbIBICH TECT Ha ITOMCK BXOJa B
YKPBITHE, 3aTeM TeCT Ha Heodaruio, rmocje 4ero —
TeCT Hen3beraeMoil CKOJIb3KOI BOPOHKMU.

Tecmuposanue nosedenus

Tecm na neoghacogpooduro. 3a 18—19 yacoB 0
TecTa XKMBOTHBIX JUINAIM eAbl (HO HE BOIBI).
B uenTp nmnmmHapudeckoi kaMmepsl (muaMm. 40 cm,

KYPHAJI BLICIIE HEPBHOU JEATEJIbBHOCTHU

TOM 71

BBICOTa CTEHOK — 35 ¢cM) HOMeIlalu IJIaCTUKO-
BYIO YallleuKy C HOBOI1 IJIS1 MbILLIEH TTUIIEH (MeJI-
KM€ KyCOYKHU ChIpa). 3a 5 MUH. TeCTa PeTUCTPU-
PpOBaJIM YUCJIO TIOAXON0B K MUIlIE, BEC CheAeHHO-
ro chlpa U AJUTEIbHOCTb BPEMEHM, 3aHSITOTO
€II0M.

Tecm “Heusbeecaemas cKoav3kas 60poHKa”
(“mansmit” ananor recra Ilopconra, (Salimov,
1999)). bonbinas crekyisiHHasi BOPOHKa, BbICO-
Toii 18 cMm, nuam. BepxHeit yactu — 40 cM, ¢ 3a-
MMOJJHEHHOM BomoIi ropaoBuHON (auam. 10 cm,
BbIcOTa 6 cM) (MapkuHa u ap., 1999). I1pu no-
MEILIEHUY B BOJY Y MBILIIM MOTYT ObITh peaKiiiu
3 TUMOB: COXpaHEHWE HEMOABUXKHOCTU B TOPJIO-
BMHE BOPOHKMU, AKTUBHBIC NMONBITKA BHIIPHIT-
HYTb (M30eraHue), TUOO pacrnjacTaHHas Io3a
“namaMy Bpacriop” Hall MOBEPXHOCTHIO BOMABI
(u36aBneHue). OlLEeHUBAIM YMCIO 3MU30[0B
KaXXJIOM M3 peaklMii U BpeMsl, 3aHITOE KaxXI0M
U3 HUX, 3a 3 MUH. TecTa.

Tecm Ha nouck exoda 6 ykpvimue. TecT IpoBo-
aunn B Kamepe (74 X 30 X 28 ¢cMm) u3 OByX oTce-
KOB — CBETJIOTO (Kyda MOMEIIAIN MbIllb) U TEM-
HOTO (KOTOPBIi CAYKIJI YKPBITUEM). DTU OTCEKU
pasaesieHbl HeIIpOo3pavyHOii IEPeropoaKoil, y oc-
HOBaHMSI KOTOPOM B LIGHTPE CTEHKU HAXOOUTCS
yIIyOJaeHHBbIA B mojl KamMepbl (Ha 1.5 cm) 7as
(mmpunHa — 4.5 cMm, anuHa — 11.5 cM), yepes Ko-
TOPBIN MBIIIb MOXET MEPEUTU B TEMHBIN OTCEK.
YeThipe npoOkI TeCTa Pa3IMYAIKCh 110 CTEIICHU
“mocTyImTHOCTH 7a3a: 1-1 mpoba — OTKPBITHIA
J1a3, 2-s1 mpo0a — J1a3 IPUCHIIIaH CTPYXKKOM BPO-
BEHb C I10JIOM, B 3-1i 1 4-i1 Ipobax j1a3 3a0J10K1-
POBaH JIETKOM MJIaCTUKOBOI MPOOKOIi, KOTOPYIO
MBIIIIb MOXKET U3BJeYb 3y0OaMU UM OTOABUHYTh.
INocne nmepexoga MbIIIM B TEMHYIO YacTb KaMephl
ee ocTaBIsIA B Helf Ha 10—15 cek, 1mociie 4ero BbI-
CcaXXMBaJIM B OTIEbHYIO KieTKy. Yepes 30—40 cex
MBIIIIb CHOBA IIOMEIAINA B KaMepy IJISI CAEaYIO-
el mpoobl. B 3TOM TecTe oleHUBaNIM JIAaTSHT-
Hblii iepuon (JIIT) mepexoma B TeMHBII OTCEK,
YCHOEIIHOCTD (WM HEYCIEIIHOCTD) BHIITOJIHEHUS
TeCTa, a TaKXKe PErMCTPUPOBAIM YUCIIO ITOOXO-
JIOB K JIa3y A0 Mepexoja B TEMHBI OTCEK, YMCIIO
CTOGK U DBIIM30[0B IpymMuHra. TecT cuuTaiu
YCHEIIHO PelleHHBbIM, €CJIM MBIIIb Mepellia B
TEMHBIN oTceK B mnpenenax 180 cex anst 1-ii u
2-it ipo6 1 3a 240 cex — g 3-ii u 4-ii mpoO Te-
cra. OTMeTuM, 4TO 1-5 IIpoba 3TOro TecTa — 3TO
aHaJIoT TecTa “CBETJIO-TEeMHOM Kamepbl” s
OLIEHKM OBICTPOTHI peaKIUuu u30eraHusl SIpKoro
ocseweHus (Kulesskaya, Voikar, 2014).

g cmamucmu4eckoil OUeHKU pe3yabmamoed
HUCMOJb30BaIM HelapaMeTpuyecKuii Tect MaH-
Ha-YUTHU, pa3Ivuuus CUUTAINA JOCTOBEPHBIMU
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Puc. 1. CpenHue BeanuuHbI (oII1. CpeaH.) Moka3aTeseil TecTa Ha ruroHeodaruio. (a) — BeC HOBOI MUIIU, Che-
neHHoi MblitaMu BM 1 MM 4 rpyrn, (6) — 41CJIo TTOAX0A0B K KOPMYIIIKE 32 5 MUH. TecTa, (B) — BpeMsi, 3aHsITOe
enoit. YepHble CTOJIONKU — KOHTPOJIbHBIE TPYTIIIBI, CEPble — TPYMIIbI TOC/Ie UMMOOWJIM3ALIMU. * — TOCTOBEPHO OT-
JIM4aeTcs OT MmokKasaTeJsisi COOTBeTCTBYloleii rpynnbel bM, p < 0.05, kputepuit MaHHa-YutHu, #, ## — goctoBep-
HO OTJIMYAETCs OT MoKa3aTeJsist KOHTPOAbHOI rpymnmbl JIMHuY MM 1ipu p < 0.05 1 p < 0.01 coOTBETCTBEHHO, KpU-

Tepuit MaHHA-YUTHU.

Fig. 1. Mean values (*se) of indices from hyponeophagia test. (a) —weight of the new food eaten by LB and SB mice
of 4 groups, (6) — number of visits to the food cup during 5 test minutes. Black columns — control groups, grey col-
umns — post-immobilization groups. * — significantly different from the respective LB group, p < 0.05, Mann-Whit-
ney criterion, #, ## — significantly different from SB control group, p < 0.05 and p < 0.01, respectively, Mann-Whit-

ney criterion.

npu p < 0.05 (Statistica 10). JlocToBEepHOCTb pa3-
JUYUN aJIbTEPHATUBHBIX TOJEU OLEHUBAJIMU I10
Meroay ¢ (o Puiiepy).

PE3YJILTATBI UCCIEJOBAHUN

Tecm Ha eunoneoghacuro. Y KOHTPOJbHBIX
Ipyni o6eunx JUHUMN BeC CheIeHHOI HOBOU Tu-
111 ObLJT ONMHAKOBBIM, U OH MOYTU HE U3MEHUJI-
cg B rpynmne mbiiieit bM nocie nmMmMmooununza-
ouu. Y Meimeit MM mnociie *MMOOMIIN3alMU BEC
ChEIEHHOIO ChIpa ObLI JOCTOBEPHO OOJIbIIE KaK
10 CpaBHEHMIO ¢ KOHTposieM MM, Tak u ¢ rpymn-
ot nocie nmmoomnuzauuu bM (puc. 1). Yuc-
JIO TIOIXOA0B K KOpMYIKe y rpyribsl MM nocie
UMMOOMIN3ALIUU ObLIO JOCTOBEPHO BHIIIE TOJIb-
KO IO CPaBHEHUIO CO CBOUM KOHTpoJieM. Bpems,
3aHATOE €40i, OKa3aJloCh IOCTOBEPHO OOJbllie
TOJILKO Y Mblllleit MM (110 cpaBHEHUIO € UX KOH-
TPOJIEM).

Takum 06pa3om, COCTOSTHUE CTPECCa BLI3BAJIO
aKTUBALIMIO TIOBEAEHUSI MbIlIe JuHUu MM.
MoOXKHO TIPEANoIOXUTh, YTO 3TA AKTUBALIMS ObI-
Jia OTpakeHMEeM IOBbILLIEHHO TPEBOXKHOCTU, HO
OHa T103BOJIsJIa MbIIIaM Yallle HaXOAUTb MHUIILY.
Kpome Toro, OBIJIO MOKa3aHO, YTO Y TOJIOMHBIX
KPbIC B COCTOSIHUM CTpecca YPOBEeHb KOPTMKO-
CTepoOHa ObLI HUXKE, YEM IIPU CTPECCE B COCTOS-
Huu HackiieHus (De Boer al., 1989). Bozmox-
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HO, YTO TIOHOOHBIN (heHOMEH IIPOSIBUJICI U Y
Mbleit MM (Ho He y BM).

Tecm “Heusbeeaemas ckoavb3kas 60poHKa.
Pasnuuus ObUIM BBISBICHBI MEXIY TIpyIiaMu
MBIIIEN 00enX JMHUI (MMMOOMIM3AMSI-KOH-
TPOJIb), pe3yJIbTaThl TECTA PEACTABICHBI B TA0. 1.

Muoiuu BM: ummobuasuzauus-xoumpons. Bpe-
Ms1 HEMOABMXKHOCTU B BOPOHKE y Mbilieit bM-
KOHTPOJIb OBLIO (HEIOCTOBEPHO) OOJIBIIE II0
cpaBHeHMIO C¢ Tpynmnon BbM-mMmMoOmnm3anus.
Bpewms, 3ansTOE peakuueii nzdoeraHust (aKTUB-
HBIe OBVXKEHUSI U IIPbLEKKU) — OBLIO y TPYIIbI
BM-uMmMmoOunu3anust (Takke HEIOCTOBEPHO)
Kopoue. BpeMs1, 3aHsATOE peaklyeil n30aBIeHUS
(maccuBHasi, HO ONTHUMAJIbHAS C TOYKM 3PEHUS
pacxoja CHI, CTpaTerusi), ObLIO JOCTOBEPHO OOJIb-
e y mbliieii BM-ummoornmzanys (p < 0.01).

Yucno 31nM3040B HEMOABUXKHOCTU Y MBbIIIEH
BM-ummobum3zanus 6110 1octoBepHO (p < 0.01,
Kputepuii ManHa-YuTHu1) OOJIblIIE, YeM B KOH-
TpoJie, T.€. 3T MBIIIHU Yallle NepeXOaUIN OT aK-
TUBHOTO COCTOSIHUSI K “OTHBIXY”, T.€. K HEIlo-
IBMKHOCTU. YKMCIO 3MU3000B ¢ aKTUBHBIMMU T10-
MBITKAaMU1 BBIOPATHCS OBLIO Y IBYX IPYIIN MbIIIEi
bM moutu onuMHaKOBBIM. YMCIO 30M30[0B pe-
aKIUU MU30aBJIeHUsI ObLIO OJOCTOBEPHO OOJbllIe
(p <0.05) nocne UMMOOUIM3ALIUU.

Ne 1
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CTPECC UMMOBUWJIN3ALIMU U TIOBEJAEHUE MBIIIEN 103
Ta6muua 1. ITokasaTtenu moBeneHus Mbiieit BM 1 MM B Tecte “HeunsberaeMast cKob3Kasi BOpOHKA™ ITOCJIE IByX4aco-
BOI1 UMMOOWJIM3AIIUU U B KOHTPOJIE (7 — YMCIIO SKUBOTHBIX)

Table 1. Behavioral indices of BM and MM mice in “Unescapable slippery funnel” test after two-hours immobilization and
in controls (» — number of subjects)

HenonsumxHocTb Peakiiust nzoaBiaeHust Peakiiyst uzberanus
Bosneiictaie ITokazaTemn
MOBeIeH sl /TUHUST —— Yucno —-— Yucno —— Yucno
3MU3000B 3IMU3000B 3MU3010B
cTpecc bM 112+ 9.8 7.5 + 0.7%%#% | 48.2 + 6.4**xx### |5 9 + ().8*##| 20.2 £ 9.8 2.0x0.5
KOHTDOJTh =3l 137.8 £ 10.1%| 41£0.8 | 13.8+6.6 2.1+0.9% [29.4+10.1%% 2.7 +0.5"
cTpecc MM 104.8 £19.7 | 3.5+0.7 8.0t 3.1 1.3+0.5 68.3+20.7 [2.4%0.6*
KOHTPOIIb n=22 774 +£19.7 | 4.8+0.7 6.2+ 3.1 0.7+0.5 97.4+20.7 |4.5£0.6

getzémeuauue. * )RR FEX _ TOCTOBEPHO OTJIMYAETCS OT IMOoKa3aTelis KOHTPOoJbHOI rpymiisl, p < 0.05, 0.01 1 0.001, cooTBeTCTBEHHO,
T — IOCTOBEPHO OTJIMYAETCS OT MTOKa3aTessi B COOTBETCTBYOIIEl rpytie tuHuu MM, p < 0.05, 0.01 1 0.001, cooTBeTCTBEHHO

(kputepuit MaHHa-YuUTHM).

Note. *,** *** _ gignificantly different from indices of the control group, p < 0.05, 0.01 and 0.001, respectively (Mann-Whitney

criterion).

Mboiuu MM. Hmmoburuzauus-konmpons. Bpe-
MsI HEIIOABUXXKHOCTU B BOpPOHKEe Mbleit MM-
KOHTPOJIb ObLITIO (HEAOCTOBEPHO) MEHBbIIIE, YEM Y
MM-umMobOuImn3anuus, T.e. “3HaK” pa3Iuduii
ObLI OOpaTHBEIM TOMY, UTO Habmogaiochk y bBM.
Bpems, 3aHsTOE aKTMBHBIMM NONBITKAMU BBI-
Opatbcst (M3beraHue), y MM-KOHTpOJb ObLIO
(HemocToBepHO) Oosblle, YeM y rpynmnbsl MM-
nmMmoobunuzanus. Ilo abconoTHON BeluYMHE
3TO BpeMsl ObLI0 AoJblle y obeux rpynn MM no
cpaBHeHuo ¢ bM. Bpewms, 3aHsiToe peakiuei
n3baBjeHUs, y ABYX Ipymn Mbiiieii MM ObL10
MpakTU4YeCK OAWHAKOBBIM 1 HEBBICOKUM IO
BeJMUYMHE. Y 00eux rpynmn Mbiiieii MM uucio
3IU30/I0B HETIOABUKHOCTU ObLJIO MOYTH OJMHA-
KOBBIM. Y1 CJI0 3MU3010B, B KOTOPHIX MPOSIBIS-
Jachk peakuus u30eraHusi, OBLJIO JOCTOBEPHO
(p < 0.05) Huxe y Mblieii MM-uMmobuiusa-
LI1S1, Y HUX ObLIO Takke (HeJZOCTOBEPHO) OO0JIbIlIe
YUCJIO BIU30/I0B C TPOSBICHUEM peakliu W3-
OaBJieHUs.

CpasHenue konmpoavHvix moviuieii bM u MM.
IlokazaTenn 3TOro Tecrta y KOHTPOJIbHBIX MBI~
LIEK ABYX JUHUM (pUC. 2) BHIIBUIN MEXIMHE-
Hble pasnuuus. Y Mbiieii bBM BpeMs Hero-
JBUKHOCTU B CKOJIb3KOI1 BOPOHKE OBLIO JOCTO-
BepHo (p < 0.01) 6onbiie, yem y MM. Bpewms,
3aHATOE aKTUBHBIMU ITOIIBLITKAMU BHIOpPAThCS, Y
rpynnbl MM -KOHTpOJIb ObLIO JOCTOBEpHO (p <
<0.01) 6onbuie, yem y rpymmbl BM-KOHTpOJIb.
Bpewms, 3aHsiToe peaklueil nM30aBiIeHUs, OBIIO
HeI0CTOBEpHO Kopoue y MM.

Cpaenenue epynn bM u MM nocae ummobuau-
3ayuu. B rpymnmax rmocie UMMOOMIM3alIu1 BpeMsI
HETOABVXXKHOCTU OBLJIO MOYTH OIMHAKOBBIM.
Bpewmsi, 3aHTO€ aKTMBHBIMM TMOITBITKAMU BbI-
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OpaTbcsl, OBLIIO HECKOJIBKO MOJbIIE y MbILIEH
MM (p = 0.08). Bpewms, 3aHsTOE peakimuein us-
OaBJieHUs, 66110 BhiIcOKOoaocToBepHO (p < 0.001)
OoJibliie y MblllIeii BM — y KOHTpPOJBbHBIX TPYIIII
TaKue pa3Indus ObLIM HETOCTOBEPHBIMMU.

DONU3000B C NPOSBICHUEM peaKliuu u3danie-
HUs1 6b10 focToBepHO (p < 0.05) OosbIIIE Y MBI-
et BM.

CpaBHeHHEe YMclia BMU30/I0B peakluit 3 Tu-
nos y bM u MM nocjiie uMMoOUIU3aliy MoKa-
3aJ10, YTO HEIMOABUXKHOCTh JOCTOBEPHO Yallle
Bo3HUKaJja y Mbiireilr bBM (p < 0.01), mo cpaBHe-
Huto ¢ MM. Yucino 3nu3000B aKTUBHBIX OTbI-
TOK BBIOpPAThCS IMOYTU HE Pa3Indalioch MEXIY
JIMHUSIMHA, HO ObLIO JIUIIIL HEMHOTO BBIIIIE Y MbI-
meit MM, Torma Kak 3nM30/[10B peaKluu n30aB-
JneHust opu1o gocrtoBepHo (p < 0.01) Gonblle y
BM. Ha “kauecTBeHHOI1” MHTErpaJibHOIM cXxemMe
(puc. 2), mokasbIBaIOIIEC CIOXHBINA XapaKTep
MEXJIMHEUHBIX Pa3aInduii B 3TOM TECTE, MOXHO
BUJIETh, YTO COOTHOIIEHUE BPEMEHM, 3aHSITOrO
peakIUsIMU TPEX TUTIOB, Y KOHTPOJIbHBIX MBILIIEH
bM u MM pasziuyaercs cujibHee, YeM Y Mblllei
3TUX Xe JIMHUI B COCTOSIHUM CcTpecca, T.e. IIpU
cTpecce “pUCYHOK” BpeMEHM 3TUX peaKluii 60-
Jee cxoneH. CieayeT OTMETUTh, YTO BpeMsl He-
MOABUKHOCTH B TOPJIOBUHE BOPOHKM Y MBIIIEN
MM-uMMoOuIM3aLusl OBLJIO OOJbIIE, YeM Y
MM-KOHTPOJIb, HO Y HUX K€ ObLII0 00Jiee YETKO
BBIpAXXEHO aKTUBHOE n30eraHue. OTMETHUM, UTO
B T€CTe Ha TurnoHeodaruio (rae cutyalus Onlia
XOTSI 1 HOBOIi, HO He ObljIa HENPUSITHOI ) MbIILIN
MM -uMmMoOuIn3aLus ObLIM 00JIee aAKTUBHBIMMU.

Tecm na nouck éxoda 6 ykpvimue. Mbiiuu bM-
KOHTpOJIb (2-51 TIpo0a, a3 3achIlaH CTPYKKOI)
pemani TeCT JOCTOBEpHO OwIcTpee, yeM MM-
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koHTposb (p < 0.05). JlocToBepHBIE pa3IUUUs
Takoro ke 3Haka (p < 0.05) ObLIM y KOHTPOJbHBIX
KMBOTHBIX U B 3-11 Ipobe (J1a3 3aKPbIT IIPOOKOIt).
1-10 1 4-10 TIPOOBI KOHTPOJIBHBIE MBI MM pe-
LIaJIM HECKOJIbKO (HEIOCTOBEPHO) MOAbIIIE, YeM
BM (puc. 3 (a)). Y mbiueit bBM-nMmMoounn3sa-
nus cpegane JITT B 3-if u 4-11 ipo6ax ObIn (He-
JIOCTOBEPHO) IJIMHHEE, 4eM B KoHTpoje. OTMe-
THUM, YTO II€pPEXOd MBIIIM B TEMHOTY B II€pPBOIi
npo0e aHAJIOTMYEH PELISHUIO TeCTa CBETI0-TEM-
Hoit kamephl (Kulesskaya, Voikar, 2014). Mbiiu
MM-uMMOOUIM3aLUs TIEPEXOOUIN B TEMHOTY
obIcTpee (HEOAOCTOBEPHO), YEM B IIOCEAyIONIei
npobe (co cTpyxkoit). Bo 2-i1 u 3-i1 mpobax, Ko-
roa ja3 ObLl 3aMacKMpPOBaH U B TEMHOTY OBLIO
MOMAacTh TPyAHEe, pa3aIndunsl COXPaHUINCh.

B ycnemHocTu pelieHus Tecra, T.e. B 1oJje (B
%) MBI KaxKI0ii TPYIIIbI, PEIIMBIINX TeCT (B
npejeiax yCJIOBHOTO MHTEpBajia BpEMEHU ), TaK-
>Ke ObLIM BBISIBJCHBI paznudus (puc. 3 (0)). B
TEPBOM U B TpeTheit mpobax TecTa J0Jisl pelB-
LIMX TE€CT MblLlIeH B rpynine MM -KOHTpoJib Obliia
JIOCTOBEpHO MeHbllle, 4yeM y BbM-KOHTpOJb.
Henb3sgd uMCKIIOYUTH, UTO B OCHOBE MOAOOHBIX
pa3auyuii, Kak y>kKe yIIOMUHaJIOCh, MOXET ObITh
COCTOSIHUE TPEBOTU Mbilieii JTuHUU MM. Takue
paznuuusl BbIgBIsUIMCh U paHee (Perepelkina
et al., 2013).

OnHaKo B 1LIEJIOM CeayeT 3aKJII0UYUTh, UTO €C-
JIU B KOHTPOJbHBIX TPyMNIax pa3jinyus B yCHell-
HOCTU BBITIOJIHEHUSI TeCTa Ha TMOMCK BXOJa B
YKpbITUE OOHApYXMBaJIUCh, TO B COCTOSSHUM
cTpecca OHU B OMpPEeIeSICHHOM CTENeHU CIIaau-
Juch (Kak crajo 6oiee cxogHbiIM Y BM 1 MM
pacnpeneseHrue BpeMeHU MexXay 3 TUNaMu pe-
aKIWK1 B TECTE CKOJIb3KOU BOPOHKM).

B nmokasarensax ucciaenoBaTebCKOro moBeie-
HUS — YUCJIe TTOAXOAO0B K JIa3y 10 pelIeHUs TTPO-
OBl M YHMCJIE CTOEK B TeUEHHE KaxXIou u3 Ipod
(puc. 4) — Takke OOHAPYKMJIMCh Pa3IUIUS MEX-
ny rpynnamu. B 1-if mpobe y Mblteit bM (cym-
MapHO KOHTPOJb + MMMOOWJIM3aLMs) YUCIIO
MMOAXO0JIOB OBLIO JOCTOBEPHO OOJBIIE, YeEM Y
MM. Ilpu 3ToM y Mmblieit MM-uMMobOUIM3a-
LMl TIOAXOIOB K OTKPBITOMY Ja3dy (1o 3axona B
TEMHOTY) ObLI10 moctoBepHO (p < 0.05) Oonbile,
yeM y MM-koHTpoab (Kak ObL1 anuHHee JITI
yxoJla B TEMHOTY). MexXJIMHeHbIe pa3audus 1o
4uCIy MOAXOOOB K ja3y B 3-i1 rmpo0e, Koraa a3
ObLI 3a0JIOKUPOBaH MPOOKOIA, ObLIU HEIOCTO-
BepHbIMU. B 4-ii mpobe y Mbllleil Bcex rpyrn
“mHTEepec” K Ja3y oKaszayjcs CHMKEHHBIM, BO3-
MOXHO, U3-3a MPUBbIKAHUSI K OCBEILEHHON Ya-
CTU KaMepbl, B KOTOPOIi He ObLIIO JOMOJIHUTEIb-
HBIX UCTOYHUKOB JIJIsl TPEBOTH.
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Puc. 2. [luarpamma, 1okasbIBaollasi COOTHOIIEHUE
CpeIHEero BpeMeHHU, 3aHSITOTO PeaKIUsIMK 3 TUIIOB
B TECTe CKOJb3KOM BOPOHKHW Yy MBIIIEH YeThIpex
rpyrnn (3a 180 ¢ tecta). UepHast yacTb cTOIOMKA —
BpeMsI HETTOABMXKHOCTH, CBETI0-Cepasi — BpeMsl pe-
aKkIMy M30aBJIeHMs, TEMHO-cepasi — BpeMsl peak-
LM aKTUBHOTO U30eraHus. * — JOCTOBEPHO OTJIM-
yaeTcs OT moKasaTelisl KOHTPOJIBHOM TPYMITBl TOM
XKe TUHWH, O — TOCTOBEPHO OTIMYAETCS OT IToKas3a-
TeJis COOTBETCTBYIOLIEH rpymnibl MM (CcM. Takxke
Tabm:. 1).

Fig. 2. The ratios of mean time scores for 3 types of
reactions in slippery funnel test for mice of 4 groups
(for test 180 s). The black part of the column — time
of immobility, light grey — time of escape reaction,
dark-grey — time of active avoidance. * — signifi-
cantly different from the control group of the same
line, & — significantly different from the SM index
of SB mice of the respective group (see also table 1).

B 1-i1, 3-ii n 4-1i npob6ax y mpiueii bM-um-
MOOMIM3aIM OBIJIO OOJIBIIE CTOEK, YeM B KOH-
Tpoiie (puc. 4). Kpome TOro, sTor mokasareib
OOHaApPY:XMJI YCTOMYMBEIE B Te€YEHME BCeX ITPoO
TecTa MEXJIMHEWHBbIE pa3udusi C JTOCTOBEPHO
OOJIBIIIMIM YMCJIOM CTOEK CYMMAapHO y BCEX MbI-
meii bBM mportus Bcex mbiieit MM (p < 0.05).
DTH maHHbBIE YKa3bIBAIOT U Ha 00Jiee MHTEHCUB-
HOE MCCIIeI0BaTeIbCKOE MOBeACHNE MbIleit BM
B 3TUX Mpo0ax, M Ha YCUJICHUE 3TOTO COCTOSTHUS
TP CTpecce.

V MpIeit Bcex 4 rpynil 31M3040B TPyMUHTA
OBIJIO OYEHBb MAJIO W TAaHHBIC He TIPEICTAaBICHBI.

OBCYXIEHWE PE3YJIBTATOB

JlaHHBIE, TTOTyYeHHBIE B HACTOSIIIEN padoTte,
CBUAETEJILCTBYIOT O COXPAaHEHUM OMNMCAHHBIX
paHee pa3Iu4uii B IOBeIeHUU MbIeii BM u
MM (Perepelkina et al., 2013). Dtu paznuaus
Ne 1
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Puc. 3. (a) — cpeqHue naTeHTHBIE ITepUOIBI (* OIIL. CpeaH.) pellleHUs YeThIPeX P00 TecTa Ha MOMCK BXOIa B YKPHBI-
Tre. (6) — monu (B %) Mbliiieii 4 TPyIII, YCIIEIIHO PEIIUBIINX MOCIeI0BaTeIbHbIC ITPOOHI TECTa. * — JOCTOBEPHBIE
pasIngusi MeXIy KOHTpOJIbHbIMU rpyrmamMu BM 1 MM, p < 0.05, kputepuii MaHHa-YuTHU. # — MOCTOBEpHbBIE
OTJIMYUS OT KOHTPOJIbHOM Ipyritel MM 1ipu p < 0.05 (o11eHKa JOCTOBEPHOCTH Pa3IMUMs AIbTEPHATUBHBIX IOJICH,
Meton @, to @uiiepy). [IpepbIBUCTBIMU IMHUSIMU OTMEUEHBI Pa3INyuusl, OOHApYXXKUBIIVE “TCHACHINIO” K JOCTO-
BepHocTH (p = 0.07). O603HaueHUs KaKk Ha puc. 1.

Fig. 3. (a) — mean latencies (& se) of the 4 stages of puzzle-box test solutions. (6) — the proportions (%) of mice,
which solved successfully the stages of puzzle-box test.* — significantly differences between LB and SB control
groups, p < 0.05 (Mann-Whitney criterion), # — significant differences between control groups, p < 0.05, @-test by
Fisher. Dashed lines mark the marginal differences (tendencies, p = 0.07). Designations as in fig. 1.
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Puc. 4. (a) — cpentee yrciao (Foml. cpemH.) IMTOOX0O0B K a3y (IO pelIeHUs) Y MBIIlIeii 4 TPYIII B TeCTe Ha ITOMCK
BXOJ1a B YKpbITHE. (0) — cpemHee Ynciio (Olll. CpeaH.) CTOeK Y Mbleil 4 TpyMIl B 3TOM TecTe. ¥ — JOCTOBEPHO OT-
JINYaeTcs OT KOHTPOJIbHOM rpyniibl MM 1ipu p < 0,05. # — mocToBepHO oT/IM4aeTcst oT bM-uMMoOuIn3anus mpu
p <0.05, & — mocroBepHBIe MexIMHeMHBIE pasnmmunst (BM cymmapro or MM), kputepuii Manna-Yutau. O60-
3HaYeHMs Kak Ha puc. 1.

Fig. 4. (a) — mean (% se) number of approaches to the underpass (before solution) in mice of 4 groups in the puzzle-
box test. (6) — mean (se) numbers of rearings in this test, performed by mice of 4 groups. * — significantly different
from SB control group (p < 0.05). # — significantly different from LB stressed group, p < 0.05, & — significant
(p <0.05) interstrain difference (summed LB vs summed SB values). Designations as in fig. 1.

OOHApYXWJIMCh U B KOHTPOJIbHBIX TpyIlax, u HarmoMHuMm, 4TO paHee 3TU JUHUU ObLIM Ce-
ITOCJIe IBYXYAaCOBOTO TIPEOBIBAHUSI B COCTOSTHUM  JICKTUPOBAHBI Ha OOJBIIONM M MaJlblii OTHOCH-
MMMOOMIN3alIi1, KOTOPOE BHI3BIBACT Y MblIllleil  TelibHBIM Bec moara (Ilepenenkuna u ap., 2019),
cTpecc-peakumio (“restrain stress”). a B HACTosIIIIee BpeMsI pa3BOASITCS ayTOpenHo 0e3
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ceJieKuuu. MexXJIMHeHble pa3inuyus B Bece
MO3ra MeXIy HUMU COXPaHSIOTCs, KaKk OOHapy-
KUBAJIUCh U TMPOJIOKAIOT OOHAPYXKMBATHCI W
pasziuuusl B TOBeAeHUU. PaHee MeXJIMHEHbIe
paznuuus (T.e. JaHHbIE MO CPAaBHEHUIO MBbIIIEH
BbM u MM) He oTinyanuch OOJBIION yCTONYM-
BOCTbBIO, HO B LIEJIOM MX MOXHO OXapaKTepU30-
BaTh KakK 00Jiee BbICOKYIO CITIOCOOHOCTB K pellie-
HUIO KOTHUTUBHBIX TECTOB y Mbllieii BM n
OOJIbIIYIO TTOABEPKEHHOCTh TPEBOXKHOCTHU MbI-
meii MM.

B Hacrosiieit paboTe TecT Ha HOBU3HY, TOY-
Hee, peaKkiys TOJI0MHON MBI Ha HOBYIO TTUIITY
B HOBOM (HO He IIyraroiieif) o0CTaHOBKe, Iai
yeTKue pe3ynbrarbl. OH mokKasaji, 4TO B OTCYT-
CTBHE 3HAYMMBIX MEXJIMHEHHBIX pa3Iuuuii B
KOHTpPOJIE, B COCTOSTHUU CTpecca Mocie MMMO-
ownuzanuu noBeaeHue Mbiieit MM ObL1O 60-
Jiee aKTUBHBIM M B TIJIJaHE KOHTAKTOB C HOBOI
MMUIIECH, ¥ TI0 KOJIMYECTBY ChelleHHOTO chipa. OT-
MeTuM, 4to y Mbireir C57BL/N ctpecc nmmo-
OMJIM3allMY BBI3BIBAI CHIDKCHUE ITOTPEOJICHUS
nuimy (runodarnio), OMHAKO €ro OLICHWBaINU B
NPUBBIYHOM (a He B HOBOI1) oocTtaHoBKe (Jiang,
Eiden, 2016). B 11enoM, cocTostHuE cTpecca BbI-
3bIBaeT HE TOJIHKO MOIIIHYIO aKTUBAIIAIO CUMIIA-
TO-aIpeHaJIOBOIl CUCTeMBI, HO I U3MEHEHUS B
HEUPOTPAaHCMUTTEPHBIX cucTeMax Mosra (De
Boer et al., 1989), koTopble MOTYyT CKa3bIBaThCs
Ha TIMIIEeBOl MOTHMBAIUM (M Ha TPEBOXHOCTH)
TeHOTUI-3aBUCUMBIM 00pa3oM. Heckonabko 60-
Jiee BBICOKAsI aKTUBHOCTh MbIlieit MM B aToMm
TeCTe TT0C/Ie UMMOOUMIM3AaIlM COBITAIACT C TIPU-
3HaKaMU aKTUBAllMA TIOBEACHUSI XWBOTHBIX
ATOI TPYMITBI B ABYX IPYyTUX TecTax (cM. Pe3ynb-
TaThl WCCIIEIOBAHMWIA) W TO3BOJISICT IIPEIIOIO-
KUTh, YTO BTO OTpaXkaeT IMOBBIIICHUE TPEBOX-
HocTtu. [1pu 3TOM GoMbIIIast aKTUBHOCTD MBIIIIEH
MM 1mocnnie TMMOOMIN3aINH, BO3MOXKHO, CITO-
coOcTByeT OoJiee YCIIEIIHOMY OOHapyKeHUIO
MMM MCTOYHMKA ITUIINA B 3TOM TECTE.

B Tecte “HemzbOeraeMoii CKOJb3KOI BOPOH-
K1~ MOMEIIEHHOE B BOPOHKY KMBOTHOE MOXKET
OCTaBaThCS HEMOABWIKHBIM, CTOSI Ha 3aJHUX JIa-
1ax B TOPJIOBUHE BOPOHKM, HO MOXET U MPOSIB-
JIITb aKTUBHOCTh. HemoaBMXKHOCTh B BOPOHKE
COITOCTABJISIOT C COCTOSTHMEM HEMOABVKHOCTU B
tecte Ilopcojita, B KOTOPOM HEIOABUKHOCTh
TPaAKTYIOT KaK IPOSIBJICHME CKIIOHHOCTHU SKUBOT -
HOTO K Jerpeccuu. TecT CKOJIb3KO BOPOHKM He
CBSI3aH C yIeJIbHBIM BECOM XXMBOTHBIX M3-3a pa3-
HULIBI B CTENEHU TYYHOCTH (ITOCKOJILKY HaJIMuue
MOOKOXKHOTO JX1pa 00JierdaeT NpeObIBaHNUE B He-
MOABMXKHOM COCTOSIHMM), HO IO CBOEIi JIOTUKE
OH YacTU4HO cxoaeH ¢ TectoM ITopconra (Sali-
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mov, 1999). )KuBoTHOe, HaxoAsiCh B BOPOHKE,
MOXET aKTUBHO ITBITATHCS BBITIPHITHYTH U3 HEE, a
MOXET, 3a0paBIIMCh Ha HAYaJlo CKaTa BOPOHKH,
MIPUHATH pacIulaCTaHHYIO O3y U OBbITh TEM ca-
MBbIM KM30aBJIEHHBIM OT HEMPUSITHOTO ITpeObIBa-
Hug B Boae. B tecte [TopconTa Takoit (TpeTbeit)
BO3MOXKHOCTH Y XXMBOTHOTO HET.

Paznuuuss B moBegeHUM MBbIIIeil YeThIpex
TPYIIIT B 3TOM TECT€ MMEIU JOCTATOUYHO CJIOX-
HBIH XapakTep. Y Mmeieit bM mocie nmMmmMoomnan-
3alliM OTYETIMBO M JOCTOBEPHO YBEIUYMIOCH
(110 cpaBHEHMIO C KOHTPOJIEM), BpeMsl ITpeObIBa-
HUS B pacIUIaCTaHHOM 1To3e. DTOMY U3MEHEHUIO
Yy HUX COMMyTCTBOBAJIO YBEJIMYSHUE YK CIIa KOPOT-
KMX BIM3000B HEMOABMKHOCTU. MOXHO che-
JIaTh BBIBOM, UTO B COCTOSTHMU CTpPEcCa MBIIIN
BM uanre MeHSIM “cTpaTeruio” OT HEITOIBUK-
HOCTHM K TI03e “peakumu m3daBieHus”’. Takoe
M3MeHEeHNe “pUCyHKAa” COOTHOIICHUS peakIHit
B CKOJIb3KOII BOPOHKE IO3BOJISIET ITIPEIIION0-
KHUTh, YTO B COCTOSTHUM cTpecca MbII bM BbI-
oupainu 6oJiee “BBITOMHYIO” CTPATETHUIO, Yepeays
OTIBIX B COCTOSTHUM HETIOABMKHOCTH C M30aBJIe-
HUEM OT HEIIPUSITHOTO KOHTaKTa ¢ BOIOM. Y MbI-
meitr MM nomo6HOTO peHOMEeHa OOHapyKEeHO
He ObUTO — y Tpynnel MM nocie nMMoouImn3a-
LIMM BpeMsI HETIOABIDKHOCTU OBLIO TOCTOBEPHO
0oJIbIIIe, YeM B KOHTPOJIE, 0€3 3HAYMMBIX U3ME-
HEHUi1 B MOBEICHUM M30aBJIeHUST U M30eraHusl.
M3 3T0ro MOXHO cienaTh 3aKJIIOYEHUE, YTO CO-
CTOSTHME cTpecca y Mbiiieit bBM BbI3Bajio n3me-
HEHUS TTIOBeIeHMsI, TTO3BOJIMBIIINE UM pearupo-
BaTh Ha HEMPUSITHYIO OOCTAHOBKY OoJice aleK-
BaTHO, TOTIAa KakK y MbIreit MM u nposiBuIach
CKJIOHHOCTb K HeTIOABUKHOCTH, Y PETUCTPUPO-
BaJIUCh MEHee “aJeKBaTHBIC”, UeM peaKIus 13-
0aBJICHUSI, TTOMBITKYA BBIIPHITHYTh U3 BOPOHKM.

YcrnenrHoe BbITIOJIHEHUE mecma Ha NOUCK 8X0-
da 6 ykpbimue TIpedrojaraeT, 4To >KMBOTHOE
onepupyeT 3MIIMPUUYECKUM 3aKOHOM “Heucue-
3aemoctu” npeamera 1o XK. Iuaxke — npeamer
MPOJOJIKAET CYLIECTBOBATh MOCJE MCYE3HOBE-
HUSI €T0 U3 TTOJISI 3peHUSsT CYObeKTa, U €r0 MOXHO
OTBICKaTh. MBIIIbL MOXKET YCMEIIHO PEIIUTh 3TOT
TECT, €CJIU Y Hee €CTh HOHUMAaHUe, YTO J1a3 MOXKHO
OOHaApYXWTh, HECMOTPS HA TO, YTO OH TIepecTal
OBITb BUAUMbBIM. ¥ KOHTPOJIbHOW rpynnsl MM
BpeMsl pellieHus 3Toro Tecta (Bo 2-ii u 3-it mpo-
0ax) ObLI0 JOCTOBEpPHO AMHHee, yeM y bM. Jlo-
CTaTOYHO YETKO 3TO ObLIO BBIPAXEHO U MPU pe-
1IeHuHu 1-it mpoOslI (T.€. B OTCYTCTBUE “KOTHUTUB-
HOro” KOMITOHEHTa TecTa). Brillle ymoMmuHanoch
0 TOM, YTO B TECTE Ha TMIIOHEO(DArnIO U B TECTE C
BOPOHKOI1 HaOm0ganMach HECKOJIBKO OoJiee BhI-
coKasl aKTMBHOCTBH MbIlieit MM mnpu crpecce.
Ne 1
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DTa BbI3BAHHAS MMMOOMJIM3AUCd aKTUBALIUS
MOTJIa TIPEISITCTBOBAThL lIeJICHAIIPABICHHOMY
yXomy B TEMHOTY, YTO MOXHO TpPaKTOBaTh KakK
MPOSIBJICHUE TIOBBIIIEHHON TPEBOXHOCTU MBbI-
meit MM (KoTtopass oOHapyXuBaJlaCch U paHee
(Perepelkina et al., 2013)).

YV KOHTpONBHBIX Mbllleii BM nomist Mbliei,
YCHEIIHO peluBIIMX 1-10 MpoOy TecTta, ObLia
JIOCTOBEPHO BbIllIEe, YyeM Y MM-KOHTpOJIb, T.€.
OoJiee BbICOKasl TPEBOXHOCTb Melllajia MbIlIaM
MM O6bIcTpo YiiTU B TEMHOTY. B rpyrimax mocie
MUMMOOMIM3alIMM TaKoe e MeXJIMHeliHOoe pa3-
JIMYUE MPOSIBUIIOCHh TOJBKO B BUAE TEHIACHLMU
(p = 0.07). IlocTOBEPHBIX pa3IUuYUil B pellIeHUN
TecTta MexXay MbiiiaMmu bM 1 MM (uMmMoOuiu-
3anus) B 3-it u 4-i1 mpobax BBISIBJIEHO HE ObLIO.
CyMMapHbie (1o 2 rpyrmnam) A0 Mblineid bM u
MM, He pemuBIIKUX TecT B 3-i1 u 4-i1 mpobax,
obutu goctoBepHO (p < 0.05) MeHbllle B IUHUU
BM. HecMmoTps Ha KaxXXyIlIylOcs IIPOCTOTY TecTa
Ha MOMCK BXOJia B YKPbITUE, UHTEPIIpeTal1s eTO
pe3yJabTaToB TpeOyeT psaa aonyiueHuid. Mbl
npearnosaraeM, 4to y Mmbliieit bBM Hanuuue rnpe-
MSITCTBUSI B BUAE 3aKPBITOrO Jia3a COMPOBOXAA-
€TCS aKTMBHOM MCCJIEIOBATEIbCKOM peakuurein
(GoJIbliIee YMCII0 CTOEK Mo cpaBHEeHUIO ¢ MM), a
B I'PYIIIIEe MOCJIe UMMOOWIN3ALIMY 3TO BEIPAXKEHO
Haubosnee 4yetko (puc. 4 (0)). OueBUIHO, YTO
aHaJIM3 MPUYMH TaKUX pazidduil TpedyeT Mpo-
BeAEHMS CelalbHbIX 9KCIEPUMEHTOB.

Takum oO6pa3zoM, Cyas Mo 0Ji€ MBIIIEH, pe-
IIUBIIMX “KOTHUTUBHBIE” MPOOBI 3TOTO TECTa, B
paboTte He ObLITO0 OOHAPYKEHO JOCTOBEPHbIX Pa3-
JIMUMM MeXIy SKCIIEpUMEHTAJIbHBIMU U KOH-
TPOJABHBIMU TPYINAMU BHYTPU KaxKIOil JTMHUU.
BaxkHblit Bommpoc, Ha KOTOPHI HACTOSIIME JaH-
Hble He JalOT OTBETa, 3aKJII0YaeTcsl B TOM, KakK
OAWHAKOBAs MO IJIMTEJILHOCTU UMMOOMIN3aLI s
MoIJla BbI3BaTh pa3Hble U3MEHEHMsI, KAK MUHU-
MYM, B CUMIIaTO-aJApEeHaIOBOIl CUCTEME MBbIIeit
BM u MM.

MexauHeitHbIe pa3Inyus B yCIIGIITHOCTU pe-
1mieHus tecta (puc. 3 (0)) ObUIM JOCTOBEPHBIMU
TOJILKO 181 1-1i IpOOBI, B KOTOPOIi (KWNBOTHOE HE
BCTpEUaJIO MPENSTCTBUI K yXOIy B TEMHOTY, a
Takke Ojsi IpoObl 3. MOXHO NpPenItoJoXUTh,
YTO 3TU pa3Inuus OTPaXKalOT, CKOpee, pa3andus
B YpPOBHE TPEBOXHOCTHU, KOTOpHIE HECKOJBKO
YCUJIMBAIOTCS B COCTOSIHUM CTpecca, U 3TO Mpe-
MSATCTBYET MblllaM MM B oTbIcKaHUU Jia3a (Kc-
clienoBaTe/ibcKux “croek” y MM Takke ObLIO
MeHblne). Peakims kpeic Bucrtap Ha HOBU3HY
(KOTOpYIO TakXe OTHOCST K TOoKa3aTeasiM KO-
THUTUBHBIX CIIOCOOHOCTEI) Hapymiajach Kak
MpU CTpecce, TaK U MPU BBEAEHUN KOPTUKOCTE-
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poHa (Vargas-Lopez et al., 2015), XoTs TaHHBIX O
T€HOTUI-3aBUCUMBIX U3BMEHEHUSIX B TUTEPAType
MBI He Hauuiu. [lepen pemenuem 3-ii mpoObI Te-
CTa Ha MOMCK BX0Ja B YKpbITHE (C “IPOOKOi1”) y
Mblleii bM-nMMmobunu3zanus ObLU10 Oonblie
cToek, yeM B KoHTpoue (p < 0.05) u yem y MM-
uMMobunu3auus (puc. 4 0)), — “TpyaHOCTb”
3TOM nMpoOkI 11 Mblleidr BM nipu cTpecce npo-
SIBUJIACh B MX MOBEAeHUM, TOrda Kak y MM Tta-
Koif 3ddeKT ObIT HEIOCTOBEPHBIM.

B 1ienoM nmosrydeHHBIE CpaBHUTENbHBIE JaH-
HbIE€ CBUNIETENTLCTBYIOT, UTO CTPECC HE OKA3bIBAET
PE3KOro BIMSHUS HA BHIMOJIHEHUE KOTHUTUBHOTO
TecTa y MbIIIE 3TUX T€HOTUIIOB, XOTS B MOBENE-
HUU Mbliei 1uHuii BM u1 MM (17-e nokoneHue
pa3BelieHus 0e3 CeJIEKIIMU) BbISIBICH LEbIi psil
pa3IM4Mii B IOBEIEHUU B COCTOSIHUU CTpecca.

BbIBO/1bl

1. ¥ MbllIeit TMHUIA, pa3anyaroinmxcs mo oT-
HOCUTeJIbHOMY Becy Mo3ra (bM, GoJibloii MO3T,
u MM, Maiblif MO3T), B YCIOBUSIX pa3BeICHUS
0e3 orbopa B 17 MOKOJIEHUSIX, BBISIBJIEHBI MEX-
JIMHEWHbIE pa3nyusi B BHITIOJIHEHUN TECTOB Ha
ruroHeoarnio U Heu3oeraeMoil CKOJTb3KO BO-
POHKHM.

2. B Tecte HenzberaeMoii CKOJIb3KO BOPOH-
KW MEXJIMHEWHbIE pa3anuusi 0OHapyKMBaJIUCh
KaK MeXIy KOHTPOJIbHBIMM TPYyIIaMu, TaK U
Mexay rpynnamu bM u MM B cocrosiHumM
cTpecca Mmocjae UMMOOMIN3allNU,

3. ¥ meimeit BM B cocTtostHuuM cTpecca Oblia
CuJIbHEE BbIpaXkeHa peaklusl M30aBJIEHUS, T.C.
“cTtparerus’”, Ipy KOTOPOK XKNBOTHOE OCTAETCS
BHE BOJbI, T.€. UCHBITHIBAET MEHBIIMNNA AUCKOM-
dopr.

4. loctoBepHBIX 2(h(PEKTOB BIUSHUS CTpecca
MMMOOWIM3alM1 Ha YCOEIIHOCTh PEIICHUS KO-
THUTHUBHOIO TeCTa Ha HEMCYE3aEMOCTD BbISIBJIC-
HO He ObLIO, XOTs OOHAPY:KEHbI MEXIUHEMHBIS
pa3nu4us B BuAe 0oJiee BLICOKOII CITOCOOHOCTU
K €T0 pellieHUIO y Mbliei inHu bM no cpaBHe-
HHIO ¢ MM.

5. Meimuu MM B COCTOSIHUM CTpecca Mocie
UMMOOMIM3aLU OOHAPYXUIU O0Jiee BEICOKOE,
yeM B KOHTpOJIe, ITOTpedieHue He3HAKOMOM M-
11 B HOBOII OOCTaHOBKE, TOTHA KAaK y MBbIIIEN
bM noBeneHMEe B COCTOSIHUU CTpecca He OTIU-
4aJIoCh OT KOHTPOJIS.

PaGora BeITTOTHEHA NpU MOOIEPXKKE IpaHTa
POO®U Ne 20-015-00287 m TocmporpamMmsbl
N AAA-A16-11602166005-1.
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IMMOBILIZATION STRESS AND BEHAVIOR OF MICE WITH LARGE
AND SMALL BRAIN WEIGHT

0. V. Perepelkina®, N. A. Ogienko?, A. D. Suleimanova“, and 1. 1. Poletaeva**
¢ Department of Higher Nervous Activity, Biological Faculty, Lomonosov Moscow State University, Moscow, Russia
#e-mail: ingapoletaeva@mail.ru

Mice from two lines selected for large and small relative brain weight (LB and SB) were tested for
hyponeophagia, for the behavior in the “unescapable slippery funnel” and for understanding the
rule of “object permanence” (by J. Piajet) — they had to find the underpass to the comfortable cover
when it was masked (the cognitive test). The interline differences were evaluated in the control
groups and groups after 2 hour immobilization, which provoked the stress reaction. Neophagia test
(new food in the new environment) revealed the significantly higher reaction to new food in SB (but
not in LB) mice after immobilization in comparison to their controls. In the unescapable slippery
funnel LB mice after the immobilization demonstrated the significantly longer time of the most
adaptive “escape” reaction, while in SB mice this effect was not significant. LB mice shifted from
one type of reaction to another one more frequently. The “pattern” of time intervals spent in reac-
tions of three types in funnel test by SB mice (controls and after immobilization) had been different
from that of LB. LB mice (control and experimental groups in sum) solved the cognitive test more
successfully, than SB. Although no significant influence of the stress on the indices of this test was
found. The data obtained permit to state that the behavioral differences between LB and SB mice
still could be found (including those in the state of stress), in spite of the lack of active selection for
relative brain weight differences.

Keywords: cognitive abilities, elementary logic task, object permanence, novelty, hyponeophagia,
genotype, brain weight, mice
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