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JlenpeccuBHBIE PACCTPOICTBA SIBJISIIOTCSI HAMOOJIee pacIPOCTPAHEHHBIMU TICUXOIATO-
JIOTHSIMU, KOTOPBIE 3a4aCTyI0 MOTYT COCYIIECTBOBATh C APYTMMU MCUXUIECKUMU 3a0071e-
BaHUSIMU, HaIIpUMeEDP, C MOCTTPABMATUYECKUM CTPECCOBBIM paccTpoiicTBoM. M3BecTHO U
HaJIM4vie TeHIEPHBIX Pa3In4uil B BOCIIPUMMUYMBOCTU K 3TUM TICUXOMATOJIOTUSIM. MBI
MyTaHTHO# JIuHUM Disc I-Q31L xapakTepu3syloTcst 1ePecCUBHOMONOOHBIM MTOBEIEHU -
€M M HapylIeHUEeM MOJICKYJISIDHBIX MyTeil, BOBICYECHHBIX B CBSI3aHHbIC C MAMSITBIO O
cTpaxe rnpouecchl. B padote nccienoBaHbl MOJOBbIE U MEXJIMHEWHBIE PAa3IUYUSI MPO-
1IECCOB OOYYEHMS UM yTallleHWST YCIIOBHOW peaKiIny MacCUBHOTO U30eTraHus y cCaMIOB U
caMmok Mbiieid nuHun Disc 1-Q31L u koHTposnbHBIX Mbitieit C57BL/6. [TokazaHo, 4To
caMIlbl U CaMKU Mblileid 06erxX JMHUI OIMHAKOBO XOPOIIO O0y4YaJMCh, HO pa3jinya-
JIUCH TIO yTAIIEHWIO TIaMSITU O CTpaxe — CIOCOOHOCTH (hOpMUPOBATh HOBBI Cliel Ma-
MSITU 0 0€301TaCHOCTU B paHee OMTaCHOM OTceKe ycTaHOBKU. OOHapy:KeH neduiuT yra-
LIEHUST YCIIOBHOM peakiLMu MacCcuBHOro nu3deranus y camok C57BL/6 o cpaBHEHUIO €
caMliaMU, a TaKXe BBISIBJIEHbI MEXJIMHEWHBIC pa3INuusI B TMHAMUKE yTallIeHUST KakK y
caMoOK, Tak u y camioB. Camusl DiscI-Q31L mocturanay IoJHOIO yralieHusl MO3Xe,
yeMm camibl C57BL/6, a y camok Disc1-Q31L He oOGHapyXXeHO yraiieHUsl B TeUeHUe
Bcex 24 nHeii Tecta. TakuM 06pa3oM, B JaHHOI paboTe MoKa3aHO He TOJIBKO BOBJIeUE-
Hue reHa Disc ] B mpoLecCHl yrallleHus ITaMsITH O CTpaxe, HO U IuddepeHIMPOBaHHOE
Bausiuue mytaumu Q31L B reHe Discl Ha mpoliecchl ee yralieHusi B 3aBUCUMOCTH OT
10JIa MBIIIIH.

Karouesnie crosa: yramenune, ctpax, yCJIOBHAs peakiivsl TACCMBHOTO N30eraHusl, Moo~
Bbl€ pasinyus, aernpeccust, Mpiiuu JuHuii Disc 1-Q31L u C57BL/6
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BBEAEHUWE

Bosnbioe nenpeccuBHoe paccrpoiictBo (BAP) — miurenbHoe ncuxuyeckoe 3aboieBa-
HUe, BIUSIONIee Ha MBIIIUICHUE, HACTPOEHNE U (pU3UUEeCKOoe 310POBbE, a TAKKE SIBIISIO-
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1Ieecss 4aCcToi mpuyrMHON MHBaJIUAHOCTU M cyuuuna [1, 2]. CornacHo uccileToBaHUIO
“Global Burden of Disease” 2019 r., cpeny NcUXomnaTojOruii TUAUPYIOT TPEBOXHBIE U
JeTpecCUBHbBIE paccTpoiicTBa [3]. DTHOIOrUS 1 MaToreHe3 AeMpPeccum elle HeJoCTaTou-
HO U3YYEHBI, IO3TOMY MPU UCCIEAOBAHUN MATO(DU3NOTOTUUYECKUX MEXAaHU3MOB JIeTIpec-
CUU ¥ TIPU MOMCKE HOBBIX TEPATIEBTUUECKUX TTOAXOIOB IIUPOKO MCTIONB3YIOT MOAEIN Ha
KUBOTHBIX [4—7]. C npyroii CTOpOHBI, IeNpeccusi BKIIOUAET CXOXHUE C IPYTUMU TICUXO-
MaToOJIOTUSIMU MEXaHU3MBbI, HAIIPUMEP, C MOCTTPABMAaTUYECKUM CTPECCOBBIM PacCTPOi-
crBoMm (ITTCP) [8].

Cpenn MHOXECTBa 9KCIIEPUMEHTAIbHBIX MOJEJIE 1eNTPECCUU MPENCTABISIET UHTEPEC
reHeTrhyeckasi Moneib ¢ ToueuHoir mytauueit reHa Discl (Disrupted-In-Schizophrenia-1),
obJanaiiasi pa3HooOpa3ueM MposIBISIEMbIX HAPYIIEHU, TTONPOOHO OMMCAHHBIX B PSiie
0630poB [9, 10]. Mbiu nunaum Disc I-Q31L HecyT ToueuHYI0O MyTallMIO BO 2-M 3K30HE
reHa Disc I, npUBOASIILYIO K 3aMeHe IIMIIMHA Ha JIEHIIUH B TToJIoXKeHUU 31-if aMMHOKUC-
notel B 6enke DISCI [11]. Aast myranTHOM TuHUU Mbleid Disc 1-Q31L ycTaHOBIEHBI Ta-
KME OCOOEHHOCTH TOBEIEHUS, KaK BbIPAXXEHHOE MOBEAEHYECKOE OTYAsIHUE, TOHUXKEH-
HOE TIPEATNOYTeHUE Caxapo3bl U AEMUIIUT COLUATBLHOTO TTOBEACHMSI, YTO KOPPEKTUPOBA-
JIOCh aHTUIEINpeccaHTaMu, HO He aHTuricuxotukamu [11]. [lokazaHo, 4yTO MyTalus
Disc1-Q31L npuBomuT K HapyleHuio B3aumogaeiictBus 6enka DISC1 u ¢pochonuacre-
pa3el PDE4B, xoTopass mpuHUMaeT ydacTue B IIpolleccax, CBSI3aHHBIX C IMaMSTHIO O
cTpaxe, a HapyllIeHUsl ee aKTUBHOCTHU Ha0JI01al0TCsl MPU OUTIOISIPHOM paccTpoiicTBE U
nenpeccuu [10]. Takum obpa3om, repecedeHre NyTeid peryasiuuu AenpecCUBHONOI00-
HOTO IOBEIEHMS C MEXaHU3MaMU PETryJIsILUKY aMsTu neaaet Moieit Disc I-Q31L moteH-
NUaJIbHOUN Mozelibio Wi ucciienoBanunii [1TCP-mogoOHBIX COCTOSTHUIA.

VYraleHue peakiiiM yCIOBHO-pedIeKTOPHOTrO cTpaxa 3akiaouaeTcsi B hOpMUPOBAHUU
HOBOI1 YCJIOBHOI peaklMn, KOTOpasi B3aUMOJIEIICTBYET C paHee BbIpaboTaHHBIM pedieK-
COM. DTOT Mpolecc SBISIETCS ONHUM W3 LIEHTPAJbHBIX MPU OpTaHU3alMN aJanTHBHOTO
TMOBEIEHUS U B TMIEPBYIO OUepellb MOABEPKEH U3MEHEHUSIM TIPU TICUXOMATOJIOTUSAX, B TOM
gucie u rpu [ITCP-nmono6HbIX cocTossHusx [12, 13].

B nocnenHue rombl MccaeqoBaTeNM CTAJIU YAEJSITh OOJblliee BHUMaHUE TOJIOBBIM pa3-
JIMYUSM TIPU U3YYEHUU PA3TUYHBIX TICUXOTATOJIOTHIA, a ISl IETIPECCUM T0Ka3aHO, YTO
JKEHILMHBI TOPa3/0 Yallle My>KUMH UMeIT Takoi nuarHo3s [3]. [TonobHble mosoBbie pa3-
JIM4Yrsl OOHAPYKEHBI Ha XKMBOTHBIX MOJIEJISIX, B TOM YHMCJIE B TpoOLieccax yraueHus rnamsi-
T ctpaxa [14, 15]. Takum 0Opa3oM, N3ydeHHE TTOJOBBIX Pa3IN4Mil B peaKIIMU yralleHus
YCIOBHO-pedIIeKTOPHOTO cTpaxa y Mbieit Disc 1-Q31L saBisieTcst akTyaabHOM 3agadeii.

B cBs13u ¢ BbIIIEU3I0KEHHBIM LIE/Ib HACTOSIIIIEH paOOThI 3aK/II0YAIach B UBYYEHUHU MO~
JIOBBIX U JIMHEMHBIX OCOOEHHOCTE! yraleHusl YyCJIOBHOM peaKliMM MacCUBHOTO u3bera-
Hus y Mbitreit Disc 1-Q31L mo cpaBHeHwMIo ¢ Mbitmamu C57BL/6.

METO/blI MCCJIIEJOBAHUA

OnbITH NPOBOAWIN Ha 48 MbIIIaX TUKOIO TUIIA (TeHeTUYeCKUil (hOH — MHOpeaHast JIr-
Hust C57BL/6; kontponbHas auHus, WT) u nunauu DiscI-Q31L. Bblin cocTaBeHbI
4 rpynnsl: 1-s1 rpynna — camiisl Mmbiiieit WT B Bospacte 3—4 mec. (n = 12), 2-1 — caMKu
WT, 3—4 mec. (n = 12), 3-a — camunl Disc1-Q31L, 3—4 mec. (n = 12), 4-s — camxu Disc -
Q31L, 3—4 mec. (n = 12). My muanu Disc 1-Q31L nmonyyensl n3 YHY “buonoruue-
CKas KOJUICKIIMSI — TeHeTUYeCKHe OMOMOAEIN HEMPONCUXUYECKUX 3a00aeBaHMii”
(Ne 493387) HUM HeiipoHayk 1 MenuiuHbl [16]. 2ZKUBOTHBIX comepkayiu 1o 4 ocobu B
KJIETKE MIPY CBOOOIHOM JAOCTYIIE K TUIIE U BOJIE.

BripaboTKy ycnoBHOI peaKlny MacCUBHOIO M30eraHusl Ha KOHTEKCT OCYIIECTBIISIIA
MO OOIIENPUHSATON METOIUKE OMTHOKPATHOTO OOYyUEeHMUSI B OKCIIEPUMEHTAJIbHOM Kamepe ¢
TEMHBIM M CBETJILIM OTCEKaMU B aBTOMAaTM3MPOBaHHOI ycraHoBKe “Gemini Avoidance
System” (San-Diego Instruments, CIIIA) [17]. I1lepen oOy4yeHrEM XXUBOTHBIE 3HAKOMU-
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JINCh ¢ 0OCTAaHOBKOI B TECTOBOM KaMepe B TeYeHUE TPeX MUHYT, MOCJIE Yero Ux Bo3Bpa-
1IaJIM B JOMAIITHIO KJIeTKyY. Ha ciienyommii ieHbp HaumHaaM o0ydyeHue ¢ TpuMeHeHeM
ToKa cwioii 0.75 MA B TedeHue 2 C.

YraiieHue mpencTaBisieT COO0 SKCMEPUMEHTATBHYIO TTPOLIeaYPY, KOTOpasl BKIIOYaeT
MOBTOPHOE MHOTOKPATHOE MPENbSIBJICHUE YCIOBHOTO CTUMYJIA (KOHTEKCT 3KCIEPUMEH-
TaJIbHOI yCTAaHOBKU) O€3 TpeabsiBJICHUS aBEpCUBHOIO CTHMMYyJa. B ceccum yraureHwust
MBIIIb Cpa3y MocJe Nepexoia B TEMHBI OTCeK MepeHOCUIIN B TOMaIIIHIo0 KieTKy. C mo-
MOIIIbIO TIpOrpaMMHOTO obGecrniedeHuss Gemini aBTOMaTUYIECKW PETMCTPUPOBAJICS Jia-
TEHTHBII TIepUOJ Tepexosia B TeMHOe oTneseHue. JIaTeHTHBIN Tepron nepexona B IeHb
00y4YeHMsT OTpaXkasl MCXOTHOE BpeMsl, XapaKTepHOE ISl peaKIIMy Iepexoa B Mpearnodyu-
TaeMblii OTCEK TEMHOII KaMepbl, NMPU TeCTUPOBAHUU depe3 24 4 sBIISIJICS ToKa3aTeleM
BbIPAOOTKHU YCIIOBHOM peaKIlIMM MacCCUBHOTO U30eTaHusl, a MpU MOoCIeayomux 24 TeCT-
POBaHMSIX — yrallleHUsI 3TOM peaKIInM.

CraTUCTUYECKYI0 00pabOTKy pe3yJbTaTOB IIPOBOAMJIM C MCIIOJb30BaHUEM HeIlapa-
Metpuueckux T-kputepus BuikokcoHa n kputepus @punamaHa wisi CBI3aHHBIX BHIOO-
POK, TIOCKOJIbKY pacrpeaeieH1ue JaHHbIX He COOTBETCTBOBAJIO HOPMaJIbHOMY (KpUTEpUii
[anmupo—Yunka, p < 0.05) B nporpamme STATISTICA 10, ¢ nocienyoinmm monapHbIM
aHaIM30M ¢ moMonIkio Kputepus JapomHa—KoHoBepa rporpammel Jamovi (Bepcust 2.2.5).

PE3VIIBTATBI UCCIIEAOBAHHNA

OO0OyyeHue YCIOBHOI peakiMM MacCMBHOTO M30eTraHusl MPOSIBIISIIOCh B YBEJIUYEHUU
JIATEHTHOTO TIepHroa Tepexofa B TEMHYIO KaMepy IpU TeCTUPOBaHUU 4epe3 24 4 110
CpaBHEHUIO C JHEM BBIPaOOTKHU pedirekca (puc. 1). AHaIM3 JaHHOTO IT0Ka3aTes 3a 3TU
nBa IHs mpu nomoinu T-kputepus BuiakocoHa BeISIBIII 3¢ (GEeKT MOBTOPHBIX U3MEPEHUM
s camioB, caMmoK WT, camiioB u camok Mblieid Disc I-Q31L (W, p <0.001). Pe3ynbra-
Tbl CBUIETENLCTBYIOT O TOM, 4TO MbIM JuHUK Disc1-Q31L u WT xopoiro oO0y4yminch
MacCUBHOMY M30eraHuio, TaK Kak He ObLIO TOCTOBEPHBIX Pa3IUUUii B CpPETHUX 3HAUYCHU -
SIX JIATEHTHOTO TIepHO/ia Tiepexoaa MEeXXIy TPYITIaMy MbIIIICH.

Ha puc. 2 npencrapieHa quHaMuKa pa3BUTHUS yrallleHUsI BhIpaOOTaHHOIO pedJiekca
10 MEpe MHOTOKPATHOT'O TECTUPOBAHMSI B BKCIIEPUMEHTAJIbHOM yCTaHOBKE Yy MbIteit WT
u Disc1-Q31L. OT4eTIMBO BUIHBI TIOJIOBBIC pa3JIMuKMs B yralleHUM YCJIOBHOM peakiuu
nacCUBHOTO U3beraHus y aTux Mblieit. [Ipu aHanu3e nmokasaresieit JIJaTeHTHOTO Tiepuozaa
nepexona B TedeHue 24 qHei TecTupoBaHUs KpuTeprueM PpramMaHa 6bUI0 TTOKa3aHO B -
STHUE TIOBTOPHBIX U3MePEHUI 111 caMIOB 1 caMOK WT (X2 =172.50; df = 23; p <0.001 u
x% = 101.57; df = 23; p <0.001 cootBeTcTBeHHO) M camuoB DiscI-Q31L (% = 75.9; df = 23;
p <0.001), Ho He mst camok Disc I-Q31L (x2 =22.6;df=23; p =0.482).

TMocnenyroiye monapHble CpaBHEHUsI TTO3BOJIMIIM JeTallbHEe OLEHUTh 3aBUCHMOCTD
MOJIOBBIX PA3JIMUMIA B yrallleHUM OT TeHOTUIIA MbIIIei. JIj1s1 caMOK MblIlIeil 06ernX JTUHUMA
XapakTepHa 3ajaepxkka yrameHus. Tak, y caMok WT CHUXeHue 3Ha4yeHUil JJaTeHTHOTO
nepuoja rnepexoaa OTHOCUTEIbHO YPOBHsS o0yuyeHus (1-ii TecT mocje o0y4eHust) pouc-
xonuiio Bo BpeMs 10-ro tectupoBanus (p < 0.001), a y caM110B HAYMHAJIOCh C 8-TO TecTa
(p <0.001). Y camuos Disc1-Q31L yramenue HaunHanoch ¢ 18-ro tecra (p < 0.01). Y ca-
MoK Disc1-Q31L He oOHapyXeHO 3HAUMMOTO yralieHusI B TeYeHUe BcexX 24 THEel TeCTH-
pOBaHWUSI.

O1eHKa BpeMeHU TOCTUXEHUS TIOJIHOTO yrallleHUsl, KOra 3Ha4YeHUsI JIATEHTHOTO Tie-
puoJa rnepexona Mpyu TECTUPOBAHUY HEe OTJIIMYAJIUCH OT TTOKa3aTesieil B IeHb BHIPAaOOTKHU
pedrekca, TakKe SBISIETCS MoKa3aTeJieM MEXKITMHEWHBIX pa3Induii Ipoliecca yraieHust
(puc. 2). IlokazaHo, yro y camiioB WT monHoe yramieHue HacTyITiIo Bo BpeMst 10-1o Te-
ctupoBaHus, ay camuoB DiscI-Q31L — Bo BpeMs 19-10, 4TO oTpakaeT 3aACpKKY yraliie-
Hus y TocjienHux. Y camok WT mojHoe yralleHue nNpou3ouuio Ha 17-i neHb TecTa, a 'y
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camok Disc1-Q31L maxe mocyie 24 “HanmoOMUWHAHWI” KOHTEKCTa 3KCIIEPUMEHTAILHOI
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Puc. 1. BeipaboTka ycJIOBHOI peakIIMy IMMaCCUBHOTO U30eraHus y CaMIIOB U caMOK MbIeid muHuii Disc I-Q31L
u C57BL/6. CBeTiible NMPSIMOYTOJbHUKYM — JIATCHTHBIN MEPUOJ Mepexoa B TEMHBII OTCEK B ieHb OO0y4YeHMUSI,
TeMHbIE — JIATEHTHBIN TTEPUOJ Mepexoia B TEMHBII OTCEK MPU TECTUPOBaHUHU Yepe3 24 4 rnocie ooyueHus. [1o-
KazaHbl MeIMaHa, MEXKBAaPTWJIbHBINA pa3Max (MPpsSIMOYTOJIbHUKK) — OT MEPBOTO O TPEThEro KBapTHIISl, MAaKCH-
MaJIbHOe ¥ MUHUMaJIbHOE 3HaUYeHUe JaHHBIX B peneiax 1.5 X IQR (ychl); TOUKM TaHHBIX 3a MpeaeaMu Ipsi-
MOYTOIbHUKOB — BeIGpockl (O) u aketpemymbl (/). *** — p <0.001 1Mo cpaBHEHUIO € THEM OOYYEHUS.
Ilpumeyanue: 11 n3 12 camuoB C57BL/6 mokasaniu MakCMMalbHOE BPeMsl JIATEHTHOTO IEpHoa Iepexona, 1
TosbKo 1 meperren Ha 30.8-i1 ¢, M3-3a Yero JaHHBI METOI aHAJIM3a PACCMATPUBAET 3Ty TOYKY KaK 9KCTPEMYM,
HE YUYUTBIBasI €€ B pacyeTax MeauaHbl, MEXKBAPTWJILHOTO pa3Maxa 1 yCOB, M03TOMY Ha rpacduke BCe 3TU JAaH-
HbIe HaxonsTCcsl B ogHOi Touke (180 c).

YCTAHOBKU 3HAYEeHUsI JJATCHTHOTO Mepuoja mepexoia J0CTOBEPHO OTINYaIUCh OT JaH-
HBIX B IeHb BbIpaboTKu peduiekca (p < 0.05), HO ObUIM HECKOJIBKO HUXE, YeM B Havaje
MPOLIEAYPHI YTAIICHHUS.

OBCYXIEHMUE PE3YJIIbTATOB

CIoCOGHOCTBD BBISIBJISITH YTPO3bI B OKPYXKAIOIIEM MUPE U IeJIeHANpPaBIeHHO pearupo-
BaThb HA HUX UMEET pelaloiiee 3HaUeHUe IJIs aganTaiyy opraHu3Ma. DTa amanTuBHast
(YHKILIMS CBI3aHa C BO3MOXHOCTBIO OBICTPOrO M MOCTOSTHHOTO MPHUOOPETeHMsI accolia-
UM MeXIy HEUTPpaIbHBIMU CTUMYJIAMU, BKJIIOYAst KOHTEKCT, 1 HEraTUBHBIM COOBITHEM.
HapyiieHust naHHOTO mokasareJsisi BCTpe4aloTcsl TIpU MHOTHMX TICUXOTaTOJIOTUSIX, BKITIO-
yas [TTCP [12, 13]. Myrauwus Disc 1-Q31L npuBonwia K HapylIeHWO JTMHAMUKH TIpoliecca
yTalreHus Kak y caMIlIOB, TaK U Y CaMOK, BITJIOTh JIO TIOJTHOTO €T0 OTCYTCTBUS 3a TIEPHO
TECTUPOBAHUS Y IMOCIEIHUX.

Kak roBopuiochk paHee, SKEHIIUHBI 00Jiee CKJIOHHBI K Pa3BUTHIO IETTPECCUU, TPEBOX-
HOTO paccTpoiicTBa 1, 110 HeKoTophiM 1aHHBIM, ITTCP [18, 19]. [ToaToMy 3agepxkKa yra-
meHus y caMokK WT u orcyrcTBue yraireHust y camok Disc 1-Q31L cBUIeTeIbCTBYIOT B
MOIIEPXKKY ITOM TMITOTE3BI U COMIACYIOTCS C Oojiee paHHUMU paboTaMy Ha MOMETbHBIX
>KUBOTHBIX [14, 15]. TToka3zaHO Takke, UTO Y CAMOK CYIIECTBEHHO CHIUXKEHa CIOCOOHOCTD
nuddepeHIMPOBaTh CUTHAJBI, CBUACTEIbCTBYIOIIME OO0 ONMAacHOCTU WM 0e30MacHOCTU
KOHTEKCTa, YTO MOKET BbI3bIBaTh HAOJIIOIaeMbIe MEXIIOJIOBbIC pa3inuus B yrameHuu [20].
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Kpowme toro, y mbiieii Disc I-Q31L 3agepkka yralieHus MOXeT ObITh IIPU3HAKOM Ha-
amaust pacctpoiicTsa, mogooHoro I[NTCP. CBuaetebcTBOM TOMY CyKaT NaHHBIE, yKa-
3pIBatole Ha pojib 6enka DISCI1 B perynsiiumn dochoauacrepassl PDE4B, kotopas
NpUHMMAET y9acTue B IIPOLECCax, CBI3aHHBIX ¢ ITaMAThIO o ctpaxe [10, 21]. buoxumuye-
CKUii aHaiau3 TokKasai, uyro myrtauust DiscI-Q31L npuBomuT K CHMKEHUIO aKTUBHOCTU
PDEA4B, uto MoXxeT oka3bIBaTh BIMSHKE Ha YBEJIMUYECHUE Mepuoia yralieHus mamMsTu o
CTpaxe y caMIlOB M OTCYTCTBME ero y camok [11].

Bonee Toro, mo nureparypHbIM gaHHEIM, MyTalus Disc 1-Q31L BEI3bIBaeT UCTOIICHNE
OCHOBHBIX HEPOTPAHCMUTTEPOB (HoaMuHa, CEpOTOHMHA U HOpaJApEeHaInHa), YTO XO-
pOIIIO comTacyeTcss ¢ MOHOAMUHEpPIruieckoi teopueil nenpeccuu [22]. B To xe Bpems
€CThb JaHHbBIC O TOM, YTO TIPU MOCTTPABMATUYECKOM CTPECCOBOM PACcCTPOMCTBE Y Jtoaeit
Habmoaaercsl NeULUT TeIOHUCTUYECKOM CIOCOOHOCTU WJIM CITOCOOHOCTM K BO3Ha-
rpaxaeHuto. Takue HapylIeHUs, KaK MpearojaraloT, CBsi3aHbl ¢ HapyllleHueM godamMu-
HEPru4ecKoil HelpoTpaHcMuccuu. B moanepxKy aToil TMIoTe3bl BHICTYMAET TO, YTO MO~
CTTPaBMAaTUUECKOE CTPECCOBOE PACCTPOMCTBO, CBSI3AHHOE C OOEBBIMU ACMCTBUSIMU, YYBCTBU-
TEIbHO K JIEYEHUIO TICUXOCTUMYJISITOPaAMU, KOTOpPbIE YCWJIMBAIOT A0(GaMUHEPruYecKuii
curHainuHr [22]. Tak, MOXHO MPeaNoa0XUTb, 4TO y Mbllleil ¢ myTtamueid DiscI-Q31L
MPOUCXOAUT TIepecevyeHue IyTeil, BhI3bIBAIOIIMX JIEMPECCUBHONMOAOOHOE MOBEICHUE U
MPOLIECCHI TTAMSITH O CTpaxe.

OOpalaer Ha ceds1 BHUMaHUE TOT (aKT, UTO y CaMIIOB MbIlIeil ¢ ApYroil TOYeYHO
MyTalKell B TOM Xe BTopoM 3k30He reHa Disc I (Disc I-1.100P), xapakTepu3yIOIuXxcs M-
30(peHONnon00HBIM (heHOTHUIIOM, ITOKa3aHO OoJiee paHHee yralleHue maMsTi o cTpaxe [23],
Tordga Kak 1y Mblmeil ¢ myrauueil Disc I-Q31L BrisIBIIEHHOE B paboTe OoJsice mo3mHee
yraiieHue ycJIOBHOpe(dIeKTOPHOro u3beraHus B OOJIbIIEH CTENEeHU CBSI3aHO C JIeTIpec-
CUBHOIONOOHBIM (heHoTUIIOM, ITpr3HakamMu [ITCP-mmomo6HOTO cocTosTHIS 1 mpenpac-
MOJIOXKEHHOCTBIO K Pa3BUTUIO 9MOLIMOHATIBHO-CTPECCOBBIX PACCTPOMCTB.

B HemaBHeM uccienoBaHWM TIOKAa3aHO, YTO MOBENEHYECKUE OCOOEHHOCTU MblIIeit
Disc1-Q31L MoryT OBITH CBSI3aHBI C ITOBBIIIIEHHON INIOTHOCTBIO HEMPOHOB B JIATePallb-
HOM 1 MenuabHOIi xabeHyste [7]. B maHHOI paboTe TakkKe oTMedajlach 3aaepKKa yralie-
HUS IAMSITU O CTpaxe Y ToMO3UTroTHBIX Disc I-Q31L Mbleit, HO UMeIUCh HEKOTOPbIE OT-
auyusi. Tak, MyTaHTHbBIE MBILIY K KOHILY 3KcriepuMeHTa (20-i1 1eHb TeCTUpOBaHUSI) HE
JIOCTUTAIV TIOJTHOTO yrallleHUsI, IPU 3TOM JIATEHTHOE BpeMsI Tlepexoia y CaMOK OTJInva-
siock oT WT, 1OCTUTIIIMX 3TOTO TTOKa3aTesisi, B MEHbIIIEH CTENeHu, YeM y caMIloB. Torna
KakK B Hallei paboTe 1MoKa3aHo MOJIHOE yrallleHue YCJIIOBHOPE(MIEKTOPHOTO U30eraHus y
camioB Disc I-Q31L Ha 19-i1 neHb TeCTUPOBAHUS 1 OTCYTCTBUE JaXKe Havaia yraleHus y
caMoK. DT pa3nuus OObSICHSIIOTCS UHBIMU YCIIOBUSIMU MPOBENECHUS] IKCIIEPUMEHTA, B
YaCTHOCTH, MIPMMEHEHUEM B Hallleii paboTte GobliIeit CUJIbl TOKa B IeHb o0ydyeHus1. Clie-
JIyeT OTMETUTh, UTO AWKUIA TUIT MOKAa3bIBaJ OYeHb OJIM3KUE PE3y/IbTaThl MO THSIM yraiie-
HUS, HE OTJIMYAsICh M3-3a PA3HUIIbI B YCJIOBUSIX, U3 YETO MOXHO 3aKJTIOUUTh, YTO MBIIIN
svuanu Disc I-Q31L u C57BL/6 o6iamaioT pasHBIMU YPOBHSMU YYBCTBUTEIBHOCTH K
CTPECCOTE€HHBIM CTUMYJIaM.

XabeHyJia urpaeT BaxHYIO poJjib B MOAU(MUKAIIUM MOHOAMWHOBOI Mepeaayrd CUrHa-
JIOB, TIOBEJEHYECKMX peakIMii Ha CTpecC U BOBJIEYEHA B MATOTEHE3 TCUXOMAaTOJIOTUIA.
CHuxeHue ee 00beMa 1 TIOBBIIIIEHNE aKTUBHOCTU CBSI3aHO C 3TUOJIOTUEH Aerpeccuu, B

Puc. 2. TTosioBble M MEXJIMHEHHBIC Pa3INyusl YrallleHUs! YCJIOBHOM peakIMy MacCMBHOTO U30eTaHus Y MbILIei
nuHuit Disc 1-Q31L u C57BL/6: (a) — camubt C57BL/6; (b) — camku C57BL/6; (¢) — camusr Disc I-Q31L; (d) —
camku Disc I-Q31L. TTokazaHbl MeaMaHa U MEXKKBapTUIIbHBIN pa3Max (ycbl). * — p < 0.05 o cpaBHEHMIO C Tiep-
BBIM JTHEM TECTUPOBaHMs (TOKA3aHO TOJbKO HAYAJIO YralleHUs] — TO €CTh MEPBbIN TaKOM IEHb); TAKXKE MOKa3a-
HbI THU TIOJTHOTO YTalleHMs! YCJIOBHOM peakiuy naccuBHoro uzderanust (p > 0.05 mo cpaBHEHUIO C JTHEM O0Y-
YEHMUST).
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0COOEHHOCTH Yy XKEHIIMH, a TAKXKEe Y MallMeHTOB ¢ OMUITOJISIPHBIM paccTpoiicTBoM [24].
B 10 ke Bpems y naumeHToB ¢ [ITCP He 6bUT0 TOKa3aHO MOPMOIOTUYECKUX UBMEHEHU T
xabenynsnl [25]. C npyroii CTOpoHBI, OMHOKPATHOE BO3IeiICTBUE OCTPHIX CTPECCOPOB, Ta-
KMX KaK HEM30eXHBII 3JIEKTPOILIOK KPbIC, 3HAYNUTEJIbHO YBEJIMYMBACT BEJIUYMHY JOJITO-
BpPEMEHHOIM MOTEHIIMALIMU B JIaTepaabHOIi xabeHye [26]. Takum o6pa3oM, B ITaToreHe3e
IITCP moryT npuHuMaTh yyacTtue pusnojoruyeckue, a He MopGhoJIOTUYeCKe U3MEHe-
HUS B XaOeHyJe.

B skcnpeccuto ycioBHOpedIEKTOPHOTO CTpaxa BOBJICUEHBI U JIPyTUE MO3TOBbIE
CTPYKTYPbI — Y CAMOK NTPeUMYIIECTBEHHO 0a3oJiaTepajibHasi MUHIAINHA, Y CAMIIOB TUTI-
TMOKaMII, a B €r0 TOpMOXeHUEe — MeInaibHas npedpoHTaIbHAasl KOopa, PYHKIIMOHUPOBa-
HUE KOTOPOIl MMEET MOJIOBbIe pa3inyus, MPUBOISIINE K Oojee ciabomMy MoaaBIeHUIO
peaxkuuu cTtpaxa y caMok [27, 28]. ITockonbKy reH Disc1 nurpaet 00JIbIIYIO POJIb B HEMPO-
pa3BUTUU, TO AHOMAJIMU PA3BUTHUSI MO3Ta MOTYT BbI3bIBATh CIIEKTP MOBEICHYECKUX HAPY-
LIEHUWi, B TOM YMCJie B yralleHuM yciloBHopedieKTopHO peakiuu ctpaxa [10, 29]. Ha
CEeTOMHSIIHUN IeHb MOKa3aHO CHUXEeHUEe oO0beMa MO3ra U KOJIMYECTBA KOPKOBBIX HEli-
poHoB y Mbimeid DiscI-Q31L, omHako 3THX HAaHHBIX HEOOCTATOYHO IS OMHO3HAYHOM
uHtepnperauuu [11, 29].

TakuMm o6pa3om, B 1aHHOIT paboTe rokazaHo BoieueHre mytauuu Q31L B reHe Disc ]
B MPOLIECCHl PEKOHCOJIMIALIMY TTaMSITA, KOTOPbIE TIepPECeKarTCs C MpolieccaMu, BOBJIe-
yeHHBIMU B nTaToreHe3 [ITCP u nenpeccun.
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Peculiarities of Fear Memory Disturbance in Male and Female Disc1-Q31L Mice
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Depressive disorder is the most common psychopathology that can coexist with other
mental illnesses such as post-traumatic stress disorder. It has been shown that there are
gender differences in susceptibility to these psychopathologies. Mice of the mutant
strain Disc1-Q31L are characterized by depressive-like behavior and disruption of the
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molecular pathways involved in the processes associated with fear memory. Gender and
interstrain differences in the processes of learning and extinction of the conditioned re-
sponse of passive avoidance were studied in male and female Disc /-Q31L mice and con-
trol C57BL/6 mice. It was shown that male and female mice of both strains learned
equally well the conditioned response of passive avoidance, but differed in fear memory
extinction, the ability to form a new safety memory trace in the previously dangerous
dark compartment of the setup. However, there was a deficit in the extinction of the
conditioned response of passive avoidance in C57BL/6 females compared to males, as
well as interstrain differences in the dynamics of extinction in both females and males.
Disc1-Q31L males reached full extinction later than C57BL/6 males, while Disc1-Q31L
females did not exhibit extinction during the 24 days of the test. Thus, this work shows
the interaction of the effect of gender and the Disc/-Q31L mutation on the processes of
fear memory extinction.

Keywords: extinction, fear, passive avoidance, sex differences, depression, Disc/-Q31L
mice, C57BL/6 mice
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