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MeskIMHeHble pasanydms 10 SMOIIMIOHAIbHBIM
1 BECOBBIM ITapaMeTpaM y KPbIC C KATATOHNYECKIM
TUIIOM pearupoBaHus U KpbICc Bucrtap

T.A. Arexuna®), P.B. KoxxemsiknHa

DepepanbHblii NCCNefoBaTENbCKUIA LeHTP VHCTUTYT umTonorum u reHetrkn Cnbrnpckoro otaeneHns Poccuinckol akagemun Hayk, HoBocnbupck, Poccus

Mpwr oT6OpPE XKMBOTHBIX MO NOBEAEHMIO HAbNIOAATCA NPAMO Cenek-
TUBHBIN 3OPEKT N M3MEHEHNA B Hecrneundpryeckmnx CTpeccopHbIX
dyHKLMAX. B cenekTrpyemon nMH1m NoABAAIOTCA HOBble NOBefeHYe-
cKune GopMbl, OTIMYAKOLLMECA OT OTOMPaEeMbIX GOPM MO ceneKLMOoH-
HOMY KpuTeputo. B nuHnm MK (reHeTryeckas KaTaToHMs) B 60/bLLOM
KONMYecTBe CTanm poxAaTbCA <HepPBHbIe» KpbICbl. CeNeKLMOHHbIN
KpuTepuii npeanonaraeT oT6op No NpusHaky ANUTeNbHOro KaTanen-
TUYECKOro 3aCTbiBaHUA, OAHAKO <HEPBHbIe» 0COOU XapaKTepu3yTca
MOBbILLEHHBIM YPOBHEM MOTOPHOI BO36YANMOCTY: MOBEXKaMU, MPbIK-
Kamu 1 Bokanu3sauuein. OCHOBHOW Liefibio HacTosLen paboTbl 6b110
onpepeneHne GeHOTUNNYECKIMX NapaMeTPOB Y KpblC NnHMK K 1 BbI-
feneHune rnaBHbIX KOMMNOHEHT N3MEHUYNBOCTU MO SMOLMOHANIbHbBIM

1 BECOBbIM MOKa3aTensamM. KOHTponem ciyXunu KpbiCbl U3 NCXOLHON
nonynauun Bucrap. iamepann Bpema KaTanenTuyeckoro 3acTbiBaHuWA,
YPOBEeHb BO30YAMMOCTY XMBOTHbIX, apTepranbHOE JaBlieHnE, aKyCTu-
YecKunin pednekc B3gparnBaHuns, CyAoPOKHYI0 aKTUBHOCTb, Maccy
ceppaua, Noyek, HaanoYeYHMKOB, ceneseHKu. MprumeHann metToabl
MHOFOMEPHOrO aHasnm3a: GakTOPHbIN aHaNN3 U METOZ, IMaBHbIX KOMMO-
HeHT. B uccnegyemom nokonenum Kpbic 'K noaTBepgeHa CKNOHHOCTb
K 3aCTbIBaHWIO B CMOKOWHOW 06CTaHOBKE 1 NOC/e AeCTBUA CUIIbHOTO
ayAVOreHHOro Pa3apaXXnTens, oTMeUeHbl 6osiee MHTEHCKBHbBIE peak-
Luv B3AparMBaHuaA, ymepeHHasa runepToHmns, 6onee BbICOKUIA OTHO-
CUTENbHbIN BeC cepAua 1 HagnoyeyHKoB. BblaeneHbl fBe OCHOBHbIe
KOMMOHEHTbI MI3MEHYMBOCTU: aMnnuTyAa B3aparnsaHua (PC1) n mop-
dodyHKUMOHanbHaa nameHunBocTb (PC2). OnpefeneHo pasnmyHoe
pacnonoxeHue Touek y ocobeir Buctap n Nk B koopauHaTtax nepsbix
rNaBHbIX KOMMOHEHT. [onyyeHo noATBepPKAeHE TeHeTUYeCKoro
e[IHCTBa peaKkLMi 3aCTbiBaHNA U <HEPBHOCTU» C MOMOLLbIO MeToAa
rNaBHbIX KOMMOHEHT. Moka3aHo, uto B PC2 abcontoTHble Nokasatenu
Maccbl cepALia, NoYeK, HaAMOYEeYHNKOB 1 Cenle3eHKN BHOCAT OoTpuLa-
TesbHbIN BKNaA NPY NONOXKNUTENbHbIX 3HAYEHUAX TaKMX NoKasaTenen,
KaK 3aCTblBaHNE 1 «<HEPBHOCTbY. B 3TOIN e KOMMOHeHTe OTMeYeHO
YCUNIEHNE PeaKLUiA 3aCTbiBaHNA U <HEPBHOCTW» MPU NMONOXNTENBHOM
KOppenAuumn C OTHOCUTENIbHON Maccom cepaLia U HaANMoOYeUYHMKOB.
O6cyxaaTcA pasnnymsa No 3HakamM BKNaZOB BO BTOPYIO KOMMOHEHTY
MOPGOPYHKLMOHANBHOM N3MEHUMBOCTU.

KntoueBble croBa: mMoaenb KaTaTOHUW; cenekuunsa; ped)neKc
B3[parnBaHuA; apTeprasibHOe AaBNeHNE; SNnMnencna; BeC OpraHoB;
MHOFOMeprIIh aHanus.
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Interstrain differences

in emotional and weight indices
in GC rats with catatonic
response and Wistar rats

T.A. Alekhina®, R.V. Kozhemjakina

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

In selecting rats for behavior, we observe a direct natu-
ral effect and affect the nonspecific stress function. In
this process, new behavioral phenotypes appear in the
strain under selection. They differ from the selected
forms in the selection criterion. In the GC strain, a large
proportion of the so-called nervous rats emerge. The
criterion presumes the selection for the long cataleptic
freezing character, whereas the nervous rats display
elevated motor excitement: running, jumping, and
vocalization. The main purpose of our study was to
assess phenotypic indices in GC rats (abbreviated from
genetic and catatonia) and recognize principal compo-
nents of variability for emotional and weight indices.
Rats of the ancestral Wistar population were taken as
control. The following indices were measured: time of
cataleptic freezing, excitement level, blood pressure,
acoustic startle response, seizure activity, and weights
of the heart, kidneys, adrenals, and spleen. Multivari-
ate analysis methods were applied: factor analysis and
principal component analysis. We confirmed the incli-
nation of GC rats of the generation studied to freezing
in quiet surrounding and after a strong acoustic sti-
mulus. More pronounced startle responses, moderate
hypertension, and larger weights of the heart and
adrenals were noted. Two principal variability compo-
nents were recognized: startle amplitude (PC1) and
morphofunctional variability (PC2). The figure shows
different locations of Wistar and GC individuals in
principal component coordinates. The principal com-
ponent method confirmed the genetic relationship
between the startle and nervousness responses. It

was shown that in PC2 the indices of heart, kidney,
adrenal, and spleen weight exert negative effects,
whereas the effects of startle and nervousness were
positive. In the same component, an increase in the
startle and nervousness responses positively correlates
with the relative weights of the heart and adrenals.
Differences in the directions of the contributions to the
second component of morphofunctional variability are
discussed.

Key words: model of catatonia; selection; startle-reflex;
arterial pressure; epilepsy; organ weights; multidimen-
sional analysis.



p¥ 0TOOpE KUBOTHBIX 10 CIIOXKHBIM ITPU3HAKAM Y4acT-

BYIOT PETYIATOPHBIE CHCTEMBI OpraHU3Ma, 4TO OTpa-

JKaeTcsl Ha U3MEHEHNH MOBE/ICHHS 0CO0eH celeKIno-
HupyeMmsIx 1uHuil (benses, 1962; benses, boponun, 1982).
Tak, oka3anoch, 4TO B XOJE CENEKIMH Ha COXPAaHECHHE He-
MO/IBM)KHOM T103bI (Katasnericun) y Kpbic smaun 'K (o1 ciios
TEHETUYECKas» M «KaTaJICTICUS» ) CTAJIH TTOSIBISTHCS BBICOKO
BO30yIUMBIE («HEPBHBIE ) )KUBOTHBIE, KOTOPBIX B aHITIOSN3BIU-
HOH JIUTEpaType Ha3bIBaIOT jerky — ¢ phIBKOBBIMH JIBHKCHHU-
MU 1 jumping — npsiratoinue (Javelot et al., 2011; Himmler
et al., 2013). Haunnas ¢ 40-ro MOKOJEHUS CENEKIINU JTUHUU
I'K ponst Takux *KMBOTHBIX K 70-My MOKOJIEHUIO CENEKLUU
yBenuuuiack 10 62 % (puc. 1). [losenenne HOBOro nmpu3Haka
aCCOLMMPOBAHO C TOPMOHAIBHBIMH H3MEHEHUMHE. B iepBom
MIOKOJICHUH celleKInH Kpbichl [ K He oTimyanuch ot neXoHoH
MOMyJISIMY Brctap 110 ypoBHIO KOPTHKOCTEPOHA — OJIHOTO M3
OCHOBHBIX MapKepOB CTPECCOPHON peakTWBHOCTH. B 17-m
MIOKOJICHUH YPOBEHb 3TOTO TOPMOHA ITPU CTpecce ObLI CHHU-
skeH (ynbra u mp., 1996); B 45-M OH CHU3UIICS B COCTOSIHUU
nokos (AMcTtucnaBckuii u np., 2000); B 65-M MOKOIEHUH B
CTIIOKOMHOM COCTOSIHMM OH ITOBBICHJICS OOJiee YeM B JIBa pas3a
M0 CPAaBHEHMIO C UCXOAHOM momynauueit Buctap (Anexuna
u ap., 2016). [Ipu 3TOM UTO HapacTaHUE TOITH KUBOTHBIX C
«HepBHBIMI» peaknusaMu B imHun ['K (Uyryii u np., 2007), B
nocinenHeM, 76-M, ToKoineHuu cenekuun y 90 % Kpblc THHUN
I'K mabmonanack «HEPBHOCTEY.

«HepBHBIE» peakluy B KaTaTOHUYECKOM JIMHUU BBIpaXa-
I0TCS B [TOBBIIICHHON MMyIJIMBOCTH, BOKAJIM3AIMH, TAPOKCU3-
ManbHBIX Tobesxkax (Uyryit u ap., 2007), «pa3npaKuTensHON
arpeccuBHocti» (Nikulina et al., 1987), 6oee HHTEHCHUBHBIX
peaknusax B3aparuBaHus (Ilomosa u ap., 1999), arpeccun
ctpaxa (AnexuHa u ap., 2016). K comyTcTBYIOmIM pru3HaKam
MO>KHO OTHECTH YMEPEHHYIO THIIEPTOHHUIO, PACCTPONCTBO CHA
(Oranecsis u 1p., 1990), HapyiieHre 3¢TpaibHON HUKINYHO-
ctu (Kitouxos u ap., 2011), nucbananc cTepOUIHBIX TOPMOHOB
(Ilynsra u mp., 1996).

W3BecTHO, 4TO OTOOP KPBIC O IMOIIMOHAIBHBIM TTapaMeT-
pam — ypoBHAM TpeBoxHOCTH (TMHUE HAB-LAB), nedexa-
mn (muann MR-MNR), 00ydaeMOCTH yCIIOBHOH peaknuu
aktuBHOro u3bderanus (muauu RHA-RLA), poHoBOMY ypoB-
HIO apTepuanbHoro Aasnerns (muaun SHR-WKY), aprepu-
AJIBHOTO JIABJICHUS TIPU AMOIMOHAIEHOM cTpecce (JINHUH
HUCAT-WAG) — accounrpoBaH ¢ pa3HbIMU TOPMOHAIbHBIMU
npodursamu. B cocTostHUM cTpecca IpONUCXOIUT aKTHBALHS
cucremsl runoranamyc—runopus—naanodeqnnku (I'THC)
MyTEM YCHIICHHSI CEKPELIUU KOPTUKOTPOIHH-PEIU3UHT-TOP-
MoHa, yepe3 Hero — cexperun AKTT u ctumynsanmm cuaTe3a
KopTuKocTepoHa. [lokazaHa CTUMYIISIINS ABYX MOCIETHUX
3BeHbeB | THC B muuuax HAB vs LAB (o yposusim AKTI
n kopTukocTepona) (Salome et al., 2006), 8 MR vs MNR
(o yposuto AKTT) (Kosti et al., 2006), B SHR vs Wistar
(o ypoBHio xopTukocTepoHa) (Roman et al., 2004) u y I'K
vs Bucrap (110 ypoBHIO KOPTHKOCTEepoHa) (AnexuHa U Jp.,
2016). B muamsx RHA/Verh vs RLA/Verh (Ferré et al., 1995)
u HUCAT vs Bucrap (Maslova et al., 1998) oOnapyxeHO
CHIDKCHHE COZICP)KaHUsI CTPECC-3aBUCUMOTO TOPMOHA TIPH
pa3BuTHH cTpecca. Hapsiay ¢ 3TUM y HHTAKTHBIX )KHBOTHBIX
YKa3aHHBIX JINHUH [IOCJIE HECKOJIBKUX JI€CATKOB ITOKOJICHUI
otbopa O 0OHAPYKEHBI PA3THYNs B BECE CEpIa, TIOUeK,
Ha/TTOYCYHNKOB, cene3eHkn u Tumyca (Hlavacova et al.,

MeguumHCcKas reHeTrKa

2006; Redina et al., 2006; Salome et al., 2006; Peauna u np.,
2014). BeisBienue pa3nuauii MEXIy CEICKIIMOHUPYEMOH U
MCXOJTHOM JIMHUSIMH TI0 CTPECC-3aBUCHMBIM ITapamMeTpaM Mo-
JXKET 6]>ITI) HCIOJB30BAHO KaK OJIMH M3 IMOAXOA0B K U3YyYCHUTIO
(hU3HONIOTNYECKIX MEXaHN3MOB SMOIMOHAIBHON PeaKTHBHO-
CTH y ocobeii aTux nByx mozaenei (Ramos, Mormede, 1998).

OCHOBHO 3aj1a4eii HACTOSIIIIETO UCCIICAOBAHMUS OBLIO TIPO-
AHAIN3UPOBATh PA3IIMYMS MEXKTY TTapaMeTPaMU SMOIOHAb-
HOI peakTHBHOCTH )KMBOTHBIX (T10 ITapaMeTpaM KaTaJlerTHyie-
CKOT'O 3aCTBhIBaHUs, PCAKIHUAM «HEPBHOCTUY, B3AparuBaHus,
apTepHaIbHOTO JABJICHUS, Ha CHIIBHBIN aKyCTUIECKUI CHUr-
HaJl) ¥ Maccoil BHYTPEHHHX OPTaHOB IIPH IIOMOIIIN MHOTOMEp-
HOro aHanu3a y Kpbic JuHuK ['K 77-ro nokojaeHus ceaeKuu
1y KpbIC U3 UCXOIHOM nonymsiuuu Bucrap.

MaTtepwuanbi n metopbl
JKcnepuMeHTA/IbHbIE *KHBOTHBIE. Vcciie0BaHus BBINON-
HEHBI Ha KpbIcax-camiiax tuHuid Buctap (n=8)u 'K (n=10)
77-ro nokonenus cenekyun. Kpbichl 00euX JIMHUH POANIINCH
B mtosie 2015 1. (¢ pazdbpocom o garam poxxaeHus B 10 mHei)
1 OBUIM BKJIIOYCHBI B OITBIT B YETBIPEXMECSIYHOM BO3pacTe.
’KuBotnbix conmepkanu B BuBapuu OUI[ UIul" CO PAH
pu cBOOOZHOM JIOCTYIE K BO€ M KopMmy. Bee mpornenypst
Ha KpbICaxX MMPOBEJCHBI B COOTBETCTBUH C PEKOMEH/IAIMSIMH
Komuccuu no 6uostuke Ul{ul' CO PAH u Erpomneiickoro
napaamenTa U Cosera EBpomeiickoro Coro3a (aumpekTuBa
2010/63/EU ot 22 centsa6ps 2010 rona).

Tect Ha 3acThIBaHMe (KaTajencuio). JKUBOTHBIX pacca-
JKUBAJIM TI0 OJHOMY B KJIETKY M Y€pe3 CYTKH HAuMHaJIH Te-
ctupoBanue. OCTOPOKHO, O€3 PE3KHX IBIKCHUI, TOMEIIaIIH
KPBICY B YTOJI KJIETKH, C TIOMOIIBIO TeCTEpa MPUIIOAHUMAIIH €€
32 MOpAY B BEPTHUKAIIBHYIO CTOWKY U MI3MEPSIIH BPEMsI ITaCCHB-
HOTO COXPaHEHHs KPBICOI 3TOI HACHIBLCTBEHHO MPUIAHHOM
eli no3sl. [IpeapacnonokeHHbIMU K KaTallelICUU CUUTAIN TEX
JKMBOTHBIX, KOTOpBIE 3acThiBain fgoubine 10 c. TectupoBanne
MIPOBOMIIOCH HE MEHee Tpex pa3 B Hezenro. Korna kpbickl ['K
CTaJIM TPOSIBIISTH «HEPBHBIC)» PEAKIMHU, PETUCTPUPOBAIH
BpeMs 3aCTBIBAHMUSA y HUX IIPHU NPOBEICHUU TECTEPOM IIO
MPYTBSM KICTKHA. Y OJHOH M TOH K€ KPBICHI OJIHOBPEMEHHO
(buKCHpOBaIM U BpeMsi 3aCThIBAHHSI, U KHEPBHBIE» PEAKIINH.

Tect Ha «HepBHOCTBLY. Hapsiny ¢ TecTupoBaHueM Ha 3a-
CTBIBaHHE OLICHUBAIIN «HEPBHYIO» peakiuio. Ecin xxnBoTHOE
IIPY KaCaHUH TECTEPa B3AParuBaeT Uil COBEPILACT TOOSHKKH
W MeUeTcs 1Mo KJIeTKe, TO MprucBamBaiu | 0am; ecim Kpeica
CIIOKOWHO pearnpyeT Ha TecTep, OOHIOXMBACT WJIH I'PHI3ET €T0,
To craBuiu 0 GaJuIoB.

TecrupoBanue aynuorenHoi snujencun. Mcrnons3osa-
JM KaMepy M3 OpPICTeKiIa ¢ IUTACTUKOBBIM ITOJIOM Pa3MepoM
50%50 %50 cM 1 3aKpeTIIEHHBIM C BHYTPEHHEH CTOPOHBI 271EKT-
pruecknM 3BOHKOM (cmia 3Byka — 110 nb, gwactora — 60 I'm).
Bpemst TecTupoBaHus ¢ BKIIOYEHHBIM 3BYKOM — B IIPEAETax
1 muH. OLEHKY peakiyy MPOU3BOINIIH 110 OaJUILHOM cucTe-
Me: 0 — OTCYTCTBHE JBHTATEILHOTO BO3OYKIeHUs; 1 — OGec-
MOPSIIOYHBIC TIPBDKKY U O€T; 2 — TBYXBOJIHOBBIH MPUIIAJIOK;
3—4 — KJIOHHKO-TOHHYECKHE cyaoporu. M3mepsanu Bpems
MOCTUKTAJILHOW KaTaJeNCUM B CeKyHax. Mcmonb3oBain
Busieokamepy Panasonic HDC-SD40.

Peaxuuu B Startle-6oxce. Akyctudeckuii pediiekc B3apa-
TUBaHUS HccienoBanu B ammapare Startle Response (TSE
Equipment). Anmapar npencrasiseT co00i 3ByKOHETIPOHHU-
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Puc. 1. CooTHOLIEHME «3aCTbIBAOLVX» Y <HEPBHBIX» KPbIC B X0 Cenek-
umm nnHum K.

[{aeMbIi OOKC C UyBCTBUTEJIBbHOU IAT(OPMOIA, Ha KOTOPYIO
MIOMEIIAETCS] PECTPUKIIMOHHAs KieTka. [lepron agantannu
Jutniicst 3 muH (6ensiit mym, 65 1b). 3arem gaBanm 10 3ByKo-
BbIX cUrHaIOB (Oenblit mym 40 mc, 115 nb). dnurensHoCTh
WHTEPBAJIOB MEKIy curHaigaMmu — 15 c. Komebanne mmatdop-

Ta6bnuua 1. DeHoTUNMYecKMe NapameTpsbl y Kpbic Buctap n MK

Mapametp Buctap (n =8)

T.A. Alekhina
R.V. Kozhemjakina

MBI PETHCTPHPOBAIIOCH aBTOMATHYECKH, IU(POBBIC BETUUNHEI
CHJIBI JIaBJIEHHS Ha IUIAaT(GOpPMY IIEPEHOCUIINCH Ha KOMITBIOTED.
AMIIUTYLy B3/[parMBaHus OMPE/EIsUIN KaK MaKCHMallbHOE
JlaBJIeHHE Ha IIaT(GOopMy, IeICHHOE Ha MacCy Tejla )KUBOTHO-
ro. IToka3zarens «IPHUBBIKAHUS CTAPT-PEAKINN» BBHIYUCISITH
KaK pasHUIy MEXIy (aMIUIMTYJOH B3AparuBaHus-1 MUHYC
aMIUTUTYly B3paruBaHus-10), neIeHHYI0 Ha aMIUTUTYRy
B3IparuBaHus-1.

H3smepenne aprepuanbHoro aasjenns (AJl) Beinonssnu
churmorpaduueckuM METOIOM, ITPU KOTOPOM PErucTpHpy-
I0TCsI KoJIeOaHMs COCYTUCTON CTeHKH apTepuu xBocTa (Pfeffer
etal., 1971) non apupueIM Hapko3om. CIrycTs HEAEIIO 1oce
n3mepenus AJl B nmokoe onpexnemsin A/l B y3kux TpyOKax
6e3 HapKo3a (cTpecc MpH OrpaHNYCHNH TIOABIKHOCTH) Yepe3
15 1 30 MuH.

Bec opranos. JlexanuTanuio IPOBOAWIM IIPU IIOMOLIU
THIILOTHHBI B COCTOSHUM 3(DUPHOTO HAPKO3a, U3MEPSIIN Mac-
Cy cep/la, TIOYeK ¥ Ha/[OYCUHUKOB Ha EKTPOHHBIX BECAX
(cepun SK/SK-D/SK-WP).

CraTtucTuyeckyio 06padoTKy IPOBOANIH C UCTIONB30Ba-
HHEM rakeTa nporpamm Stastistica 10.0. Paznnuns mo mose-
JICHYECKUM ¥ (PU3MOIOTUYECKUM MapamMmeTpam (peakLuu 3a-
CTBIBAHHS, «HEPBHOCTIY, aMIUINTY/A B3AparuBaHus, apTepu-

[loctoBepHoCTb (LSD-KpuTepwnin)

*F(1,160) = 6,6; p = 0,01, n — UACNO KMNBOTHbIX.
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MeXxnuHelHble pasnnyma No SMOLMOHaNbHbIM 1 BECOBbIM
napameTpam y KpbIC C HaC/IeACTBEHHO KaTaToOHMelN 1 KpbiC Brctap

aNbHOE JIaBJIeHUE, IPUITAIKH, JTTUTEIbHOCTh KaTaJlelCHH, Mac-
ca BHyTPEHHHX OPraHOB) OLICHNBAJIH IIPH TOMOIIH OAHO(DaK-
TOPHOTO JUCIEPCHOHHOrO aHanu3a B mporpamme ANOVA
no LSD-kpurepuro. JJocToBepHOCTh U3MEHEHUH HAaIpaBe-
HUSI peakIuii M0 aKyCTH4eCKOMY pedieKcy B3IparuBaHUs
OIIPE/IEIISUIN TI0 IBYX(pAKTOPHOMY AMUCTICPCHOHHOMY aHAJIU3Y.
Wnentudukannio OCHOBHBIX (paKTOPOB U3MEHYHBOCTH (pEeHO-
THUIMYECKNX MapaMeTPOB MPOBOIMIN MPH MOMOIIN METOa
r1aBHBIX KomroHeHT (PCA).

Pesynbratbl

Tecr Ha 3acThIBaHue. Bpems coxpaHEHMs HENOJIBUKHON
no3b1 y kpbic ['K 66110 B TpH pasa Bblie, 4eM y kpbic Bucrap
(p < 0.05) (tabn. 1). Omgnako Bpems 3acTeiBaHUs Kpbic ['K
He JIOCTHTraJIo BEIOpaHHOTO paHee kputepust — 10 ¢. THbIMEI
cnoBamy, B nuHMN 'K nomuuupyromei peakuueil B Tecte
CTaJI0 KHEPBHOE» PEarnpoBaHUE, a JONS «3aCTHIBAIOIINX)
KpbIc cHr3mack 10 10 % (cm. puc. 1).

Tect Ha «HepBHOCTBY». KpbIchl Bucrap pearnposanu Ha
TeCTep CIIOKOMHO, ¥ KaX 101 M3 HUX ObLT0 TprcBoeHo 0 6a-
10B. Kpsicel I'K, HarrpoTHB, MpOSBIISIN IyTIIMBOCTD, KaXKJI0U
U3 HUX OBLIO MPHUCBOCHO 1o 1 Oasty (cm. Tadm. 1).

TecTupoBanue ayiuoreHHoi ’nujencuu. He Gpuro
0OHAPY)KEHO pa3NWyYuil 110 YUCIY MPUIAJKOB M MX MHTCH-
CHUBHOCTH, BBI3BAaHHBIX 3BYKOBBIM Pa3ipakUTENeM y KPbIC
Bucrap u I'K (cm. Tabn. 1). InuTeTsHOCTh TOCTHKTAIEHON
KaTaJICTICUH TI0CJe BBIKIIOUEHUS 3ByKa y kpbic 'K Obina
MOYTH B JIBa pa3a BBIIIE, YeM Yy Kpbic Bucrap (cMm. Tadm. 1).
Karanentrueckoe 3acTeiBaHHE POSBISIIOCH y 0cobei ['K mpu
OTCYTCTBHH ITPUCTYTIOB. Y KUBOTHBIX MOMYJISIMN Bucrap He
HaOJI01AJI0Ch KaTAJICIITUYECKOrO 3aCThIBAHMS, €CIIM Y HUX HE
OBLTO IPHUITATKOB.

Peaknun B startle-6oxce. ITo aGcomoTHBEIM pasMepam
aMILIUTY/IbI cTapi-peakiny (10 3ByKOBBIX CUI'HAJIOB) MEX-
THHEHHBIX pa3mmanii mo LSD-kpurtepuro He HaligeHo. OqHako
10 OTHOCHUTEIIbHBIM 3HaYEHHSIM 3TOTO TToKa3aress y Kpbic ['K
OHa ObUIA TOBBIIICHA B KAKIOU TOUKe B cpeaHeM Ha 32 %
(F(1, 160) = 6.6; p=0.01)). Pa3nuuns moaTBep K 1at0T HOBBI-
IICHHYIO PEaKINIO KHEPBHOCTH» Y KPBIC C HACJIEICTBEHHOMN
KaTaTOHUEH.

H3mepenne apTepuaibLHOro AaBjeHus1. BrisiBieHa TeH-
JieHIHs K nosblieHHOMY ypoBHIO AJl y xpbic I'K mo cpas-
HeHuto ¢ Bucrap nox a¢upHeM Hapko3om (p = 0.08) u ue-
pe3 15 MuH mocnie moMemeHus >KHBOTHOTO B Y3KYIO TPYOKY
(p = 0.05). 3naunmslii noxbeM ypoBHsI A/l y )KHBOTHBIX JIU-
Huu ['K (p < 0.05) no cpaBHeHHUIO ¢ KOHTpOJIEM ObLT 0OHAPY-
keH gepe3 30 MHUH mocyie Hagauia SKcriepuMenTa (cM. Tao. 1).

Bec opranos. B Bo3pacTe 4eTsIpex MecsIeB Macca KpbIC
I'K Obu1a HUKE Ha 35 % 10 cpaBHEHHIO ¢ Kpbicamu Bucrap,
KaK ¥ Macca BHyTPEHHUX OpPraHoB (cep/ia, oueK 1 HaJlo-
4eqHUKOB). 3HaunMble oriuust 'K ot Bucrap BbIssBIEeHBI 1
0 OTHOCHUTENBHOH Macce opraHoB y kpbic ['K. I1o cpaBHeHHIO
¢ Bucrap y kpsic 'K 01710 OTMEUECHO CYIIIECTBEHHOE YBEIH-
YEHHE MacChl Cep/Ila U HaIIOYCYHUKOB (CM. TaoI. 1).

Merton rmaBubix komnoHeHT (PCA). 13 41 uccnenyemoro
npusHaka y kpelc 'K u Bucrap BbISIBIEHBI ABE OCHOBHBIE
KOMITOHEHTHI M3MeH4YnBoCcTH. OHM B3s1M Ha cebs Oonee
MOJIOBMHBI OOLIEH JAMCHEPCHH 0 W3y4YaeMbIM MpPU3HAKAM:
PC1 —44.7 % u PC2 — 19.3 %. Bomnblyio NOJOKHUTENBHYIO
Harpy3Ky B IEpBYIO KOMIIOHEHTY BHECIIH BKJIA/IBI ITO PEaKIIn-
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SIM B3JIparuBaHus. DTOT (pakTop ObLI Ha3BaH «AMILIUTYIOM
B3IparuBaHus (Tadi. 2).

OcHOBHO BKJIa/1 BO BTOpYI0 KoMmItoHeHTy, PC2, copmupo-
BaH 3a CUET BKJIAJOB TAKKX MOKa3aTesIel, Kak JUINTEIbHOCTh

Ta6nuua 2. Bknag peHoTMNMYeCcKX NapameTpoB B NepBble fBe
KOMMOHEHTbI

PC1(44.7 %) PC2(19.3 %)

Mapametp

MpumeyaHune. KupHbiM WpndTOM OTMEUEHbI BKNaabl napameTpos (p < 0.50).
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PC1, amnnuTypna B3gparvBaHua

Puc. 2. PacnonoxeHune ocobeii Buctap u K B koopanHatax PC1 (amnnu-
Tyga B3gparvBaHuA) u PC2 (MopdodyHKLUMOHaNbHAsA VM3MEHUMBOCTb)
rMaBHbIX KOMMOHEHT.

3aCTBIBAHMS, BBIPAXKCHHOCTD «HEPBHOCTI», A/l o1 HApKO30M
U TIPH CTpecce, Macca Tela, Cep/lia, NoueK, HaAITOYeIHIKOB
U cesie3eHKH. BTopylo 11aBHY0 KOMIIOHEHTY Ha3BaJld «MOp-
(hopyHKITHOHATEHOW H3MEHYMBOCTHION (CM. TalII. 2).

Ha pwuc. 2 mokazaHo, 94To IpoCTpaHCTBa — «00IaKay, chop-
MHUPOBaHHBIE U3 BKJIa10B Npu3HaKkoB B TuHUAX [ 'K u Bucrap,
HaXOAATCA B Pa3HBIX YaCTAX MO 0CH MOP(HO(DYHKIHOHATBEHOH
N3MEHYMBOCTH. JTO O3HAYAET, YTO TAKUE ITapaMeTphl, Kak 3a-
CTBIBaHHE, KHEPBHOCTHY, Al 1 Macca uccielyeMbIX OpraHoB,
B3aMMO3aBHCUMBI M PA3JINYAIOTCS IO PACTIONOKEHHIO.

O6cyxpeHue

[TonTBeprkaeHa «KaTaTOHNYECKas» CTPYKTypa o psay (eHo-
TUIMYECKUX MPU3HAKOB y KpbIc TMHUU 'K B 77-M nokoneHnu
cesieKIMy. B3siThie B McclieoBaHUE apaMeTpbl YKa3bIBAIOT
Ha CKJIOHHOCTb KPBIC K KaTaJeITHYECKOMY 3aCThIBAHHIO B
JIOMAIIHEH KIIETKE, OOJIBIITYIO JUTUTEIEHOCTD TOCTUKTATBHON
KaTaJICIICUY, MOBBIIIEHHYK aMILIUTYAy PEaKkLMU B3aparu-
BaHW, CHIDKCHHBIN BeC Tella U Ooiee BRICOKHI BeC cepara
W HAAMOYEYHUKOB. 3HAYUTEIIbHAS YaCTh OCHOBHBIX (DaKTOB
ObuIa MoJrydyeHa Ha paHHUX nokoseHusx cenekuun (ITomosa
u 1p., 1999; Anexuna u ap., 2016), 9To moaTBepKIACT Ha-
CJIE/lyeMOCTh 3THX MPU3HAKOB.

V kpsic muauu 'K B 77-M NOKOJIEHUHN CENEKLINH eIlie pa3
OBUTIO MOATBEPKICHO HAIMYUE KHEPBHBIX» PEAKINH, 4TO
MOXXHO paccMaTpUBaTh y HUX KaK ITOBBIIMICHHBIH YPOBCHb
tpeBokHocTH. B muann HAB (high anxiety-related behavior),
CEeJIEKTUPOBAHHON IO MPU3HAKY HPOSIBICHUS TPEBOKHBIX
peakiuii, BEISIBICHBI pa3HOHANPABICHHBIC OTKIOHCHHS B
rurnoranamo-runopusapHo-uaanodednukosoit (IMTHC) u B
cummnaroaapenanoBoii (CAC) cucremax: yCTaHOBIECHBI THIIEP-
peaktuBHOCTH B [ THC 1 runopeaxrusaocts B CAC. Ilpu sTom
ObL1 onpe/iesieH 00JIee BHICOKHI BEC HAIIIOYEYHUKOB Y KPBIC
muand HAB mo cpaBuenmio ¢ kpeicamu LAB (low anxiety-
related behavior) (Salome et al., 2006). Takue e peHoTHIIN-
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YecKHe KOppessThl MoKa3zaHb! U B 1MHUH 'K, cenexktupyemoit
0 JUTUTETbHOCTH NAaCCHBHO-O00OPOHUTEIBHON PeaKkIuy 3a-
cteiBanus (Anexuna u ap., 2016). CXoxecTb pe3yinbTaTos,
00YCIIOBJIEHHBIX CEJIEKLIMEI HAa TPEBOKHOCTh U BBI3BAHHBIE
CTpPECCOM KaTaTOHWYECKHE PEakIMu, TOBOPUT 00 OOIIMX
3BEHBSIX B (PU3MOIOTHYECKNX MEXaHNW3MaX, CBOMCTBECHHBIX
muausm 'K u HAB, HecMoTpst Ha pa3Hble KpuTepuu 0TOopa.
[To-BuaMMOMY, CBSI3YIOIINM 3BEHOM SIBIISICTCS MTOBBIIICHHAS
001mast Bo30yAMMOCTh HEPBHOW CHCTEMBI, KOTOpasi BhIpaXka-
eTCs B TPEBOXKHBIX peakiusix B JUHUM HAB u «HEpBHBIX»
peakuusax B mHun I'K.

Mertox TaBHBIX KOMITOHEHT MO3BOJISIET OOBEIMHNTH BCE
uccieayeMble MmapaMeTpsl, BKIOYas 3MOLMOHANbHBIE U
BeCOBBIE. 13 cyMMBblI ToKa3aTesneit ObLUTH BBIICIICHBI JIBE HE3a-
BUCHMBIE KOMIIOHEHTHI, OXBaThIBarome oonee 60 % oOmiei
n3menunBocTH. [1o coneprxanuio oM ObUIM 0003HAYEHBI HAMH
Kak amruinTyaa B3aparuBaans (PC1) u moppodyHKIImoHATH-
Hast u3MeHInBOCTb (PC2). Ha3BaHHBIC KOMITOHEHTBHI SIBIISTFOTCSI
ABTOHOMHBIMH. Tak, K pa3HbIM KOMIIOHEHTaM OTHOCATCS Mapa-
METPBI «B3APATHBAHUS) U PEAKIIN «HEPBHOCTH». DTOT (hakT
0OBSICHIET CHI)KEHHE PEAKIINI B3[pariBaHMs 1 MTOBBIIICHUE
YPOBHEi1 BO30YIMMOCTH Ha OIPEAEICHHOM dTare CeJeKINU
Y KpBIC B THHAU co crepeorunmsiMu (Konmakos u nip., 2000).
Du3noNornyecKkue MEXaHW3Mbl PEaKIUi B3AparuBaHUs |
CTPECCOPHBIX peakluil Takxke omnuarores. [Ipu B3aparusa-
HHUH KaK pedIeKce pearnpyroT KoXJIeapHbIe (CIyXOBbIe) Aapa
MO3ra, KOTOpbIe HaXOsATCs B €ro CTBOJIOBOW YacCTH, a IPH
MOBBILIEHHON BO30YIIMMOCTH TIPH CTPECCE MPOUCXOIUT aK-
TUBALUS BEPXHUX OT/AENIOB IIEHTPAIBbHON HEPBHOI CHCTEMBI,
BKJIIOYast IMMOMYECKUE CTPYKTYPBI U JIOOHYIO KOPY.

Eme onHO moATBepKACHNE TeHETHYECKOTO €JMHCTBA pe-
aKIMH 3aCTBIBAaHUSA M «HEPBHOCTH» MBI MOJTYyYWIN TIPH TO-
MOIIY METO/a IIaBHBIX KOMIOHEHT. O0a 3Tu mapaMerpa
BHECJIM JOCTOBEPHBIH MOI0KUTENbHBINA BKJIAJ B KOMIIOHEHTY
PC2. D10 03Hayaet, 9TO HECMOTPSA HA UX TOBEIEHYECKYIO
MIPOTHUBOIOJIOKHOCTh — OTCYTCTBHE ABHIATEIbHBIX PEaKINi
IIPY 3aCTHIBAHWU U TIOBBILICHUE MOTOPHOW BO30YIMMOCTH
P MIPOSIBIICHUH «HEPBHOCTH», — OHU OKa3aJIMCh B3anMO3a-
BHCHMBI ¥ OTHOHAIPABJICHHBI. DTOT ()aKT CBHIECTEIILCTBYET O
€IMHOM SApE KaTalIeNTHYECKOTO 3aCThIBAHUS U «HEPBHOCTH
y xpoic suaIH ['K (Uyryit u np., 2007). HyxHO 00paTuTh
BHMMaHUE Ha TO, YTO a0COJIOTHBIE M OTHOCHTEIbHBIC BECOBBIC
mokasareii B komoneHnTe PC2 umMerot pasHbie 3HaKu. AOCO-
JIFOTHBIE TTOKA3aTEIN MACCHI CEPAIA, TOYEK, HAATTOYETHUKOB
U CeJIe3eHKU BHOCAT oTpulaTenbhblil Bkiag B PC2. Crneno-
BaTEJIbHO, CHIDKEHHE MAacChl 3THX OPraHOB acCOIMUPOBAHO
C YCUJIEHHEM PEAKINil 3aCThIBAHMS 1 «HEPBHOCTH». B TO ke
BpEMSl YCHIICHNE 3THX PEaKIMi TOJIOKNUTEILHO KOPPEIUPYET
C OTHOCHUTENIbHON MacCoi cep/iia U HaAIOUYeUHHKOB (TaK KaK
BCE 3TH mapameTpsl BHOCIT B PC2 TIONOXXUTETBHBIN BKITAT).
B Hammx paboTax mMoka3aHo, Y4TO CEJICKIUS Ha KaTaTOHHIO
MIPUBENAa K CHIDKEHHIO Beca )KUBOTHBIX B TMHUH 'K (Kinoukos
u ap., 2011; Anexuna u 1p., 2016). Bmecte ¢ TeM moBbImeHne
OTHOCHUTEJIBHOTO Beca cep/illa U Ha/lOYEUYHHUKOB IIPE/ICTaB-
JIieTCs 3aKOHOMEPHBIM TIPOLECCOM IPU TAKUX COCTOSIHUSAX,
KaK THIEPTOHMS U «HEPBHOCTH». VI3MEHEHHast Mponopuus
BECOBBIX TOKa3aTesieil HaJIIOYCYHUKOB CTalla Pe3yIbTaToM
niurensHoi cenekuuu y kpeic ['K (Anexuna u ap., 2016).
CxonHbIe pe3yabTaThl, NPUBEAIINE K OTKIOHEHHUSM B BecCe
Ha/INOYCYHUKOB, OTMEUYEHBI U Ha IPYTUX CEJIEKIIMOHHBIX MO-
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MeXxnuHelHble pasnnyma No SMOLMOHaNbHbIM 1 BECOBbIM
napameTpam y KpbIC C HaC/IeACTBEHHO KaTaToOHMelN 1 KpbiC Brctap

JIeIIsiX, OTOMpaeMBbIX 110 SMOLMOHAIILHBIM ITpu3HakaM (Plyus-
nina, Oskina, 1997; Redina et al., 2006; Salome et al., 20006;
Solberg et al., 2006). 13 ananuza ctpykrypst PC2, T. e. 3HaKa
U BEJIWYHUHBI BKJIAJ0B MCCIEAOBAHHBIX MPU3HAKOB B HEe,
CJIEMIyeT, YTO TPH OOIIEM CHIDKEHHHN BECa TeJla M OPTaHOB y
KpBIC, CEJICKIIMOHUPYEMBIX Ha KaTaTOHMIO, yMEHBIIICHHE Beca
TeNa y HUX BBIPA)KEHO 3HAYUTENIBHO CUIbHEE, YeM CHIDKCHHE
MacChl Cep/IIa U HaAMOYEIHHKOB.

[NokazaHo, 4To «001aK0» MapaMeTpoB, CHOPMUPOBAHHOE U3
BKJIa10B nipr3HaKoB inHuH [ 'K, pacnonoxxeHo Bbiie «obnaka
Bucrap mo ocu PC2 u He mepecekaeTcsi ¢ HUM (CM. puc. 2).
Cyns no 3HadeHusiM napamerpoB B PC2, 3Ty npusHaku oT-
pakaroT ypOBEHb CTPECCOPHOI PeaKTUBHOCTH U BECOBBIE I10-
Ka3aTeJi BHYTPEHHUX OPraHOB, yYaCTBYIOIINX B CTPECCOBBIX
peaknusix. DTO CBUJCTEILCTBYET 00 aCCOIMAIIMN OITHCAHHBIX
BBIIIIE PU3HAKOB B OPraHU3Me U OTIMYUH UX BKJIAIOB Y KPBIC
nunuil 'K n Bucrap.

Takum o6pazom, y kpbic muann 'K, npormeanmx jumrers-
HBIM TIponece cenekiuu, Oblia MOATBEPKICHA «KATaTOHHU-
YyecKash» CTPYKTypa MOBEJICHNUS: TIOKa3aHbl HACTIEACTBCHHBIE
peaxIuy KaTaJelchuu B MOKOE M NPH CTPECCe M PEaKuu
«HEPBHOCTH». JTa CTPYKTypa MOBEJEHUS acCOLMUPOBaHA
C YMEPEHHOM TMIIEPTOHUEN U yBEIMUEHHOW Maccoi cepaua
W HA/IITOYEYHUKOB 10 CPABHEHHIO C KPBICAMU M3 MCXOTHOH
nomyssiuuu Bucrap.
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