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Pa6ota BbinosiHeHa Ha camkax kpbic JiuHuM 'K (Fenetuueckast Kataronust), cenekumo-
HUPOBAHHBIX 1O JUTUTEIBHOCTH TTACCUBHO-O0OPOHUTENIBHOM peakiiuy Ha CIa0blil CTU-
MmyJ1. [TockonbKy paHee uccieqoBaHus TPOBOIUINCH B OCHOBHOM Ha KpbICax-caMiiax, TO
LIEJTbIO HACTOSIIIECH pabOThI CTAJIO OMMCAaHKE MOBEACHUECKUX, TOPMOHAIBHO-METa00 U -
YeCcKUX MapaMeTpoB 1 ypoBHsI depTuibHOCTH y caMok JimHuu ['K v BeigesieHue ocobeH-
HocTell 9((HEKTOB CUHXPOHU3ALMHY 3CTPAIBLHOIO IIMKJIA Yy 3TUX XUBOTHBIX. OTipenaeisiiu
CTaJINIO 3CTPAIBHOTO IIUKJIA MIPY MOMOIIM aHAIM3a BJIaraJIMIIHbIX Ma3KoB. Peructpupo-
BaJIM B XOJOBOM KOJIECE YMCJIO OOOPOTOB KOJIeca, aKTOB paCKauMBaHUsI, OOIIIYIO TBUTA-
TeJIbHYIO aKTMBHOCTb (CyMMY TMpoOeXeK, MOBOPOTOB, YMBIBAHUI, CTOEK, HAXOXICHUI
Ha UEHTPAJIbHOM CTep>KHE BHYTPH KOJieca), a TAKXKe YPOBEHb BO30YAMMOCTH M0 peakiuu
Ha 3ByKOBOI pa3apakuTesb. MI3Mepsiim ypoBHU MPOTrecTEPOHa, 3CTPAaNoIa, XOJIeCTepr-
Ha ¥ TPUIIMLEPUIOB B TIa3Me KpPOBU. B pe3ysbprare uccienqoBaHusl TOATBEPXKIEH Mac-
CUBHBII TUIT pearpOBaHMsI U TTOBBIIIIEHHBII YPOBEHb BO30YIUMOCTH Y CAMOK KPBIC JIU-
Hum ['K. YcTaHoBeHbI Oosiee HU3Kasi pOXIaeMOCThb U 0oJiee HU3Kasl Macca Tesia y Kpbic-
KaTaTOHMKOB IO CpaBHEHMIO ¢ KpbicaMu Bucrtap. OnpeneneH 6oJiee BbICOKUI YPOBEHb
nporectepoHa B mpoactpyce y caMok JiuHuu ['K. I[TokazaHa cHukKeHHast KOHLEHTpaLMsI
TPUJIMIIEPUIIOB Y CAMOK-KAaTaTOHUKOB Ha TOM K€ YPOBHE, YTO U y CAMIIOB. Y CTaHOBJICH
MOBBILICHHBII YPOBEHB IIporecTepoHa B oo1eii rpyre Bucrap u 'K Ha cranuu cuHxpo-
HU3MPOBAHHOI'O ACTPAIBLHOTO LIMKJIA MO CPAaBHEHUIO C HECMHXPOHM3MPOBAHHOM (ha3oii.
TTomyyeHHbIe pe3yJIbTaThl TIPOAEMOHCTPUPOBAIIN, YTO CEJIEKIIMS Ha UTUTEIbHOCTD Iac-
CHUBHO-000POHUTEIBHOTO peakiinu y caMoK Kpbic TuHuu ['K accommmmpoBaHa ¢ ycuieH-
HBIMU peakIisIMA YMEPEHHOTO CTPECCUPOBaHUS, U3BMEHEHUEM TOPMOHAJILHOTO I MeTa-
Goueckoro mpousist U CHUXKEHHOU (hepTIIBHOCTHIO 3TUX XKUBOTHBIX.

Knrouegote crosa: Mmoaenb KaTaTOHUM, CHHXPOHU3ALMSI 3CTPAJIBHOTO 1IMKJIA, TTPOTecTe-
POH, TPUTIULIEPUIIbI, (DEPTUITLHOCTD

DOI: 10.31857/S0869813920010021

q)CHOT]/Il'll/lpOBaHI/lC IIPU3HAKOB SBJISICTCA IICPBbIM U HEeOOXOIMMBbIM 3TAIlOM JIJIsI BbI-
SICHCHHUA MCXaHU3MOB ITaTOIr¢HeE3a Ha KMBOTHBIX MOICJISAX. deHoTuIMYECKUE XapakTe-
PUCTUKHU BKITIOYAKOT HE TOJIBKO ITOBCACHYCCKHME ITPU3HAKM, HO U MapKEPbl TOPMOHaJIb-
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Puc. 1. Kpricel 'K B KatasenTuueckom cTyrnope.

Fig. 1. GC rats in cataleptic stupor.

HBIX U MeTabonmyeckux mnpoieccoB. CchopMupoBaBIlIecs] HaCcJeICTBEHHbIE CBOMCTBA B
XOJIe CeJIEKIINU, HaIIpUMep, TAKKMe KaK MOJIOBbIe 0COOEHHOCTH (DYHKIIMOHUPOBAHUS TaK-
XK€ OTHOCATCS K (PeHOTMITMUECKMM XapakTepucTukaMm. DeHoTHIMpoBaHe Ha Kpbicax
muauu 'K (or I'enetnyeckas KartaToHus), celleKIIMOHMPOBAHHBIX 110 IIATEIbHOCTU
MacCUBHO-00OPOHUTEIBLHOM peakiuu (3acTbiBaHUE B HEYT0OHOI 1103¢e) (puc. 1), mpoBo-
JIUJIOCh B OCHOBHOM Ha camiiax. [IposiBUBIIMeCsI y HUX B pe3yjbTaTe CeJeKIIUU TaKOro
pona 0COGEHHOCTU MOBENECHUS, KaK HapyllIeHUE JJAaTeHTHOTO TOPMOXKEHUSI U CHUXXEHUE
MPEeCTUMYJIBHOTO MHTUOUpoBaHus [1, 2], aBasiorcs ceunduyecKumu Jisi MOJEIMpoBa-
HUS IM30(PPEHONONO0HBIX MATONOTHIA y TphI3yHOB [3—5]. HakoruieHbl maHHBIC ITO0 KO-
MOPOMIHBIM MTpU3HaKaM y Kpbic TnHuK 'K Kak Moaenu enpeccuBHOTO paccTpoiicTsa [6].

B nociaennux 30 moxkoseHUsIX HampaBiIeHHOM cenekiuu Kpbichl mHuu 'K memoH-
CTPUPYIOT JBa KATATOHWYECKUX MOJII0CA PearupPOBaHUS HA TECTOBbIE CTUMYJIbI: HETaTUB-
HbIii (3aCThIBAaHME, MACCUBHOCTD), U TMO3UTUBHBIN (BbICOKasi BO3OYIMMOCTh U HEBPO30-
nonob6Hbie peakiiuu) [7]. [To HeraTUBHOMY TOJIIOCY BEKTOP MU3MEHEHUS TOBEACHUS U
YPOBHSI CTEPOMIHBLIX TOPMOHOB Y Kphic IMHUM 'K [8] cxomeH ¢ TaKOBBIMM y MEBIIICH JIN-
Hruu ASC (antidepressant sensitive catalepsy), CeJIEKIIMOHMPOBAHHBIX Ha IIPOSIBIICHUE
munkoBoit karaierncuu [9, 10]. TIpu3Haku MO3UTUBHOIO MOJIIOCA, MPOSIBISIOLIUECS Y
ocobeit iuauu 'K [7], npoaeMoHcTpupoBaHbl Ha JuHUsAX Kpbic HAB (high anxiety be-
havior) [11], y xpbeic FSL ¢ menpeccuBHOITIOTOOHBIMY HAKJIOHHOCTSIMH [5] 1 Ha IMHUSIX C
HU3KUM IToporoM Bo3oynumoctu HIT1, HIT2 [12, 13].

K HacrosiiieMy BpeMeHU 10Ka3aHo, YTO CYILIECTBYET B3aUMOCBSI3b MEXIYy YPOBHEM 00-
mieif BO30yIMMOCT! U cielnprIeCKOM IT0JIoBoI akTuBaLmeil [14—17]. ¥ camok KpbIC JI-
Hum 'K 4acTo BO3HMKAET cOCTOsSTHME CMHXpOHU3auM (a3 3CTpyca MpU TPYIIIOBOM CO-
JIep>XKaHUM 3TUX XKUBOTHBIX [ 18]. CuHXpoHM3aLus GYHKIINIA SIBIISIETCSI OOBEKTUBHBIM KpH-
TEpUEM COCTOSIHUSI (PYHKIIMOHATBHBIX CUCTEM DA3JIMYHOTO YpOBHSI B opraHusme [19].
BoabIMHCTBO (heHOTUITUUECKUX UCCIeNOBaHUI MPOBOAMIIOCH Ha camuax JiuHuu 'K, He
YYUTBIBAJIOCH BIUSIHUSI HA (DEHOTUITMYECKUE TIPOSIBJICHUSI COCTOSIHUS (ha3 acTpaIbHOTO
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UKJA y caMOK 3TOi JMHUKU. OJHAKO U3BECTHO, YTO CYIIECTBYIOT aCCOLMALIMU MEXTY
CTaIMSIMU 3CTPAJIBHOM HMUKJIMYHOCTU Y MOBEIEHYECKUMU U TOPMOHAIBHBIMU XapaKTe-
PUCTUKAMU y caMOK J1abopaTOPHEIX IPEI3yHOB [15—17]. [Toka3aHo Takxke, YTO HapyIle-
HUsI GYHKIIMOHUPOBAHMS B TTOJIOBOI CUCTEMe Ha MOJIEJISIX C ITACCUBHBIM TUTIOM TTOBeIe-
HUSI MOXET IPUBECTHU K CHIDKEHUIO YPOBHSI pOXIaeMOCTH MoToMcTBa [20].

Llenpio HacTosIIEi pabOTHI OBLIO OXapaKTepru30BaTh caMoK Kpbic auHuM I'K mo mmose-
NIEHYeCKUM, TOPMOHAJIBHO-METa00IMUECKUM TTapaMeTpaM M 110 YPOBHIO (hepTUITBHOCTH,
a TakXe BBISIBUTb OCOOEHHOCTHM MEXaHW3MOB CHUHXPOHM3ALIMU 3CTPAITBHOIO IUKJIA Y
9TUX KUBOTHBIX.

METOABI NCCIEJOBAHUA

Wccnemosanms npoBomuiin Ha camkax Kpbic tuHuil I'K (n = 24) u Bucrap (n = 27),
coepXKalrxcs rpymnmamMu 1Mo 5—7 ocobeii B BuBapuu MIHCTUTYTa IIUTOJIOTUM U TEHETUKH
CO PAH npu cBo6omHOM mocTymne K Boae 1 Kopmy. Kpome Toro, ObLIM B3SITHL JaHHBIE I10
poxnaemoctu y 40 moMeToB Kpbic JIMHUIA Buctap u 'K, u B najnbHeieM mpuBeaeHbI
noKazaTe I MacChl TeJIa 3TUX XXMBOTHBIX. Y CJIOBUS COIEPXKaHUS U IMTPOTOKOJIBI pabOTHI C
JKMBOTHBIMU yTBepkaeHbl KoMuccueit o 6uoatuke MHCTUTYTa IMTONOTUY U TEHETUKU
CO PAH, Bce npouenypsl IIPOBOIIM B COOTBETCTBUM C peKoMeHmanusMu EBporieii-
ckoro nmapaamenTa u Cosera EBponeiickoro Coroza (aupekruna 2010/63/EU ot 22 ceH-
Ts60ps 2010 1.).

Tect KoJaeco. Ha I cranuu niccnenoBaiv KpbIC B TECTe KOJIECO 6€3 B3ATHSI Ma3KOB (CM. CXeMy
onbIta). Mcmonb3dyeMoe yCcTpoiicTBO B (hopMe XOIOBOIro Kojieca ObLUIO 3aKa3aHO B MacTep-
ckux U1ul' CO PAH. TluameTp Kosieca — 35 cM, mmpuHa “gopoxku” — 10 cM, 60KOBbIE
CTEHKU cleaHbl U3 oprcrekia. 2KUBOTHOE MOMeIlajii BHYTPb YCTPOICTBa, TIe Kpbica
NIBUTAJIACh MO JOPOXKKE, COCTOSIIIEH U3 CTAIBHBIX CTepXKHeil. PernctpupoBanu B TedeHUe
5 MUWH cliefAylolKe MoKa3aTeJu: MOJIHOe YHUCIIO 0O0POTOB, aKThl pacKauMBaHUS U YPO-
BEeHb OOIIIeil IBUTATEIbHOM aKTUBHOCTH (TIpOGEXKa BHYTPM KoJjieca, ITOBOPOTHI, YMbIBa-
HUE, CTOMKM, HAXOXIEHNE Ha LIEHTPaJIbHOM CTepXKHE, aKThl pacKaunBaHus). Yepe3 4 MuH
TECTUPOBaHMS MoaaBajcs 3ByKoBoii curHai (90 nb, 60 I'u, 2 ¢), duKcUpoBaiy peakiuio
no 6ayibHOM cucteMe: 0 — HET HUKAKO# peakuuu, 1 — 3acTbIBaHUE, 2 — ABUTATEIbHbIC
no6exku. OTMevaau KoJUu4ecTBO OOJIFOCOB 3a 5 MUH.

Cxewma orblTa:

I I1 111

Tect Koseco B3sitne Mma3koB B3siTne Mma3koB
Yepes 2 Henenu

0e3 B3ITUsI Ma3KOB ——» B TedeHHe 1 mMecsma, —— 3a00p KpOBU
TecT Koneco

144 84, 144 84, 144

Ha II craguu nccinenoBanmu ¢as3pl 3¢TpaabHON IMKIMIYHOCTU IPU TPYIIIIOBOM COIEP-
JKaHUU XKUBOTHBIX MyTeM aHalu3a BlarajiMIIHbIX Ma3KoB y caMoK-Kpbic 'K u Buctap,
HauyuHas ¢ AByXMECSYHOro Bo3pacrta [22].

Ha III cragum mociie B39THsI Ma3KOB aHAJIM3MPOBAIIM COIEPKaHNE TOPMOHOB 1 MeTa-
0O0JIMTOB B IJIa3M€ KPOBU Ha PAa3HBIX CTAAUSIX CUHXPOHU3UPOBAHHOTO U HECUHXPOHU3MU-
POBAHHOTO 3CTPAJIbHOTO IMKJIa B IrpymnIax Kpbic Buctap u I'K.

Onpenenenne coaepKaHus TOPMOHOB U MeTa00MTOB. KpbIC NEKAaMMTUPOBAIU MPU O~
MOIIY TWIBOTUHBI B IeHb ompeneneHus ¢asbl actpyca. Ilepudepurueckyio KpoBb COOM-
payiu B TpOOUPKY, cofiepKalilyto B KauecTBe aHTukoaryiasinta O TA. Kposb nieHTpudy-
rupoBaiu 20 muH ripu 3000 06/mMuH u 4°C, rutasmy xpanuiu npu —40°C.

YpoBHU 3cTpanuosia (HMOJIb/JT) U TIporectepoHa (HMOJIb/JT) U3MePSTM UMMYHO(DEPMEHTHBIM
MetonoM ¢ ucrionb3oBaHue HabopoB “DCTPAIINOI-UDPA” u “ITPOTECTEPOH-U®A”
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Taoamua 1. TTokasarenu noseaeHueckux peakuuii B tecte Koseco y kpoic Bucrap u I'K
Table 1. Rates of behavioral reactions in the test Wheel in Wistar and GC rats

Bucrap (27) 'K (24) BeposiTHOCTB paznuuuii
Wistar (27) GC (29) Probability of the differences

PackaunBanue (1) 16.5+54 2.7+2.7 p <0.001

Rocking (n)

OO111ast aKTUBHOCTh 31.3+4.7 17.0 £ 3.2 p <0.05

Overall activity (n)

Peaxiiust Ha 3BOHOK (0aJLIbI) 1.1 £0.2 221+0.2 p<0.05

Reaction on bell (scores)

Hedexauus (4rciio 60JI0COB) 0.7+0.2 2.0£0.6 p <0.05

Defecation (number of boluses)

N — KOJTMYECTBO MOBEACHYECKNX akTOB. BepostHOCTh paznuuuii B LSD post hoc tecte mexxny Bucrap u I'K.
n — number of behavioral acts. Probability of the differences in LSD post hoc test between Wistar and GC.

(“XEMA”, MockBa) 110 IIprjiaracMbIM HHCTPYKLMSIM. /Irarma3oH onpeaeieHus KOHIICH-
Tpauuii: 0—20 HMomb/11 mj1st acTpanuoia u 0—300 HMOIb/JT 11 IIPOoTrecTepoHa; YyBCTBU-
TesibHOCTh — 0.025 1 0.25 HMOJIB/J1 COOTBETCTBEHHO. MI3MepeHue TPpOBOAMIM HA MUKPO-
IJIaHIIETHOM MMMyHodepMeHTHOM aHaimu3artope “ImmunoChem 2100”. ConepkaHue
TPUIMLEPUIOB (MMOJIb/JT) M XOJieCTeprHa (MMOJIb/JT) B TlJIa3Me KPOBU onpeaesisuiv dep-
MEHTATUBHBIM KOJIOPUMETPUYSCKUM METOIOM C HCIIoJb3oBaHMeM HabopoB “FLUTEST
CHOL” u “FLUTEST TG” (Biocon, I'epmanus1) mo nmpuiaracMbIM UHCTPYKIUSIM. duna-
na3oH orpeaeaeHus KoHueHtpauuii: 0.08—20.7 mmonb/n aist xonectepuna v 0.11—22.6 MMOb/J
TSI TPUTJIMLIEPUAOB; aHaIUTU4YecKast 4yBCTBUTEIbHOCTL — 0.08 1 0.004 Mo1b/11 COOTBET-
CTBeHHO. M3mepeHus mpoBogwind Ha crekrpodoromerpe CP-2000. Ob6opynoBaHue
L KIT “CoBpeMeHHbIe onTiueckue cucteMbl” @ULL OTM.

CraTucTHuecKyio 00padoTKy IPOBOIMIIM C UCIIOJb30BaHMEM MaKeTa IporpaMm “Stastis-
tica 10.0”. 151 KaXmoro rapamMeTpa BbIYUCIISLIIOCH cpeaHee apudmeTndeckoe (M) 1 ommo-
Ka cpenHero (+m). Paznuuust cuntanuch 10CTOBEPHBIMY Ha ypoBHE 3HaUMMOCTH p < 0.05 u
Boire. [Ipu cpaBHeHUU (hEHOTUIMMYECKMX TMPU3HAKOB HWCIIOJIb30BaId OTHOMAKTOPHBII
MUCTIEPCUOHHBIN aHaIM3, B KAYeCTBE alfOCTepUOPHOTO KpuTepus puMeHsin LSD-TecT.

PE3YJIBTATHI UCCIIEAOBAHUA

99

Tect KoJeco. K nBurareibHbIM peakiysiM OTHECIM TToKa3aTesb “Yrciio pacKauyMBaHU
(tabm. 1). Kprica meruisieTcs 3a IPYyThsI JOPOXKHM M MBIIICYHBIMI YCUJIUSIMU 3aCTaBISICT
pacKauMBaThCsl KoJieco. 3HAUeHHWe 3TOTO IToKasaTelsisl Y Kpbic BrcTtap B HECKOJIBKO pa3
oosniie, yeM y I'K. [Ipyroii mapamerp — o0111asi akTUBHOCTb, BKJIIOYAET YHMCJIO BCEX IBU-
raTeJIbHbIX peakluil 32 5 MUH TECTUPOBAaHUSI: aKThl packKauyMBaHUsI, TPOOEXKKU BHYTPU
KoJjieca, MOBOPOTHI, yMbIBaHME, CTOMKM, 3aJie3aHME Ha LEeHTpaJIbHbIN cTepXeHb. [1o Be-
JIMYMHE 3TOTO IToKa3aTteist KphIChl BucTap Takke omnepexarot Kpbic I'K. Takum obpazom,
caMku Bucrap 6ojtee akTMBHBI IO cpaBHeHUIO ¢ camKamu 'K (ta6a. 1).

Camku uHuu 'K nmokasanu MoBbIIIEHHYIO peaKIlMo Ha 3BOHOK (MapKep CTpecco-
BOIl peakKTUBHOCTHU), GoJiee BBHICOKUIT YpOBeHb nedeKanun (MapKep 3MOILIMOHATbHO-
ctn) (Tadi. 1) u 6onee HU3KYIO Maccy Teia (Tadu. 2). 1o atum mapaMmeTrpaM BEIPACOBBI-
BaeTcs KapTUHA HEBPOTU3UPOBAHHOIO XXMBOTHOro. Kpome toro, camku I'K 1mmo xonu-
YeCTBY HeTeHblllell B IoMeTe (Mapkep (epTUIbHOCTH) YCTYIalOT MECTO KpbICam
Bucrap, 4To coyeTaeTcsi C COCTOSTHUEM >KMBOTHBIX, HAXOISIIUXCS B COCTOSIHUU yMe-
peHHoro crpecca (TabJ. 2).

YcTaHOBJIEHO, YTO IO YHWCY MOJHBIX OOOPOTOB KOJieca CUHXPOHU3UPOBAHHBIE IO
3CTPYCY caMKM JIMHUKM BucTtap nmpeBocxoast 6osiee yeM B 2 paza HECUHXPOHU3UPOBAH-
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Puc. 2. Yucno 060poTOB KoJieca Ha Pa3HbIX CTAAMUSIX dCTpasibHOTO 1UKIIa. * — p < 0.05 pasnuuust B LSD post
hoc Tecte MexXIy CHHXPOHU3MPOBAHHBIM U HECUHXPOHU3UPOBAHHBIM 3CTPYCOM B rpymmax Bucrap.

Fig. 2. Number of the wheel turns at different stages of the estrous cycle. * — p < 0.05 differences in the LSD post
hoc test between synchronized and non-synchronized estrus in Wistar groups.

HBIX CaMOK 5To xe muHun. Y kpbic 'K oTMedeHa TeHAeHIMS K MTOBBILIEHUIO 3TOTO 10~
kazaresst Ha 31% (puc. 2).

KoHIeHTpaysi OCHOBHOTO JIMITUA B TIJIa3Me KPOBU — XOJIeCTepMHA — OOIIeTo Tpe-
IIECTBEHHUKA CTEPOUIHBIX TOPMOHOB, B YaCTHOCTH, TAKMX KakK IMPOTeCTepOH M 3CTpa-
JIMOJI, HEe pa3jinyajiach y KpbIC 00enx JuHui (puc. 3).

OnHako 10 coepXKaHMIO IPYToTo JIUMUAA — YPOBHIO TPUTJIMLIEPUIOB B TIJ1a3Me KPOBH
OOHapyXeHbI pa3Iudus y caMOK IBYX JUHMI (puc. 3): y Kpbic tuHuM 'K BeauunHa atoro
rnokasareJssi B 2 pa3a HUXe, yeM y Kpbic Brctap Bo Bcex uccienyembix azax — mposcT-
PYC, CHHXPOHU3MPOBAHHBIN U1 HECUHXPOHU3UPOBAHHbII 3CTPYC.

Ta6auna 2. Macca Tesia 1 poxnaemMocTb Y Kpbic Buctap u I'K
Table 2. Body weight and fertility in Wistar and GC rats

Bucrap I'K BeposiTHOCTB paznuuunii
(20 momeroB) | (20 momeToB) Probability
Wistar (20 litters)|GC (20 litters) of the differences
Macca Tena B 3-MecsT9HOM Bo3pacTe (T) 264.5+4.0 204.0 + 3.3 2 <0.001
Body weight at 3 months of age (g)
PoxnaemocTb B romere (n) 10.4 £ 0.6 7.6 £0.5 » <0.001
Fertility (n)

1 — KOJIMYEeCTBO MOTOMKOB. BepositHocTh pasnuuunii B LSD post hoc Tecte mexny Bucrap u I'K.
n — number of offspring. Probability of the differences in LSD post hoc test between Wistar and GC rats.



INIOBEJEHYECKHUWE U TOPMOHAJIbHO-METABOJIMYECKHUE... 71

mmol/1

Triglycerides Cholesterol
3.0+
2.5+
2.0 + *k
sksk
1.5+
1.0 -
w W w W w w
0.5+
0 - ! | B
15 8 4 8 8 8 15 8 5 8 7 8 Number of
Proestrus Synchron.  Proestrus Synchron. animals
Non-synchron. ©strus Non-synchron. €Strus
estrus estrus

Puc. 3. YpoBHU TPUTIULIEPUIOB U XOJIECTEPUHA HA PA3HBIX CTAAUSIX SCTPATBHOTO KA. ** — p < 0.01 paznu-
yust B LSD post hoc tecte mexxmy Bucrap u I'K.

Fig. 3. Triglycerides and cholesterol levels at different stages of the estrous cycle. ** — p < 0.01 differences in the
LSD post hoc test between Wistar and GC.

He o6GHapykeHO MeXJIMHENHBIX pa3IMuuii B KOHIIEHTpAllMU 3CTpajuoja B IUia3Me
KPOBHM — TOPMOHA, PETYIUPYIOLIETO 3CTPaTbHBIN UK (puc. 4). OmQHAKO BHISIBICHBI pa3-
JINYUS 110 CONEPXKAHUIO TPOrecTEpOHa B IJIa3Me KPOBU B (ha3e MPO3CTPYC y CaMOK KPbIC
smHuit Buctap u T'K (puc. 4). YpoBeHb 3T0r0 ropmMoHa y ocobeit I'K Bhilie 60jiee uem B
3 pa3a 1o cpaBHEHMIO C ICXOJIHOM JIMHUEA.

JMCcriepCMOHHBIN aHaM3 BBISIBWI BIUsHUE (hDaKTopa CUHXPOHU3ALMY B JIMHUSAX Bu-
crap u I'K: F| 59 = 6.2; p < 0.02. BT10T (haKT 1€EMOHCTPUPYET MOBbILIEHUE YPOBHS NpOTre-
CTEepOHA Ha CTAJAUM CUHXPOHM3AIMK 3CTPyca B TPyIIax obenx JUHWM MO0 CPaBHEHMIO C
HECUHXPOHM3UPOBAHHOM (pa30ii.

Takum obpa3zom, B HacTosiIIeit paboTe onucaHbl (DeHOTUTTMYECKNE XapaKTePUCTUKU Y
camok smHuii Buctap u IT'K, KoTopble pa3nnyaior U 0ObeIUHSIOT X MO PSIAY rapamMeT-
poB. Y kpbic 'K cHIkKeHa nBurateibHast akTUBHOCTD M ITOBBIIIIEHA peaKIlvs Ha 3ByKOBOM
pasnpaxuTesib B XOO0BOM KoJjiece. Y Kpbic Buctap BhIIBIEHO 0OJIbIlIee YMCIO 000POTOB
KoJieca Ha CTaJui CUHXPOHU3UPOBAHHOTO 3CTPyCa MO CPaBHEHUIO C HECUHXPOHU3UPO-
BaHHOI1 (ha3oii. [To ypoBHIO X0JecTepruHa U 3CTpannoia B riia3Me KpOBU He ObLIO OOHA-
PYXEHO MEXJIMHEWHBIX pa3nnuuii. OJHAKO 10 COlePXKaHUIO TPUTTIULIEPUIOB OOHAPYXKE-
HO 3HAYUTEIbHOE CHMXXEeHUE 3Toro aunuaa y camok JuHuu ['K. Ipu cpaBHeHUM ypoB-
Hell mporecTepoHa B (hase MposcTpyca IMoKa3aH MOBBIIIEHHBIN YPOBEHb 3TOTO TOPMOHA Y
CaMOK-KaTaTOHMKOB B OTJIMYME OT caMoK Bucrap. BrisiBiieHa cHiKeHHas1 (e pTUILHOCTh
y kpbic tuHuu ['K. B o61ieit rpynne camok Buctap u I'K conepkaHue nmporecrepoHa Ha
CTaIuy CUHXPOHU3UPOBAHHOIO 3CTPyca ObLIO IOCTOBEPHO BBIIIE, YeM Ha CTaauu He-
CUHXPOHU3UPOBAHHOIO dCTpyca.
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Puc. 4. YpoBHU 3CTpaamoia U MporecTepoHa Ha pa3HbIX CTaAUsIX dCTpabHOTO LUKIa. ¥ — p < 0.05 paznuuusi B
LSD post hoc Tecte mexay rpynnamu Bucrap u I'K. F 1,29 = 6.2; p < 0.02 Mexay obLIMMu rpyrmnamMu Bucrap u

'K, pazinyarnMucs 1Mo CTereH CMHXPOHU3ALUH.
Fig. 4. Estradiol and progesterone levels at different stages of the estrous cycle. * — (p < 0.05) differences in the
LSD post hoc test between the Wistar and GK groups. Fl,29 = 6.2; p < 0.02 between the general Wistar and

GC groups, differences in the degree of synchronization.

OBCYXIAEHMUE PE3YJIbTATOB

TToBeneHUecKre peakiuu B XOAOBOM KOJIECE CONIEPKAT BJIEMEHTHI 3alllUTHOTO MOBE-
JNIEHUSI, pEaKTUBHOCTH, arPECCUBHOCTH IO OTHOIIEHUIO K YEJIOBEKY M TPEBOXHOIIOI00-
HBIe TIpU3HAKY [21] 1 B CyMMe CBUAETEILCTBYIOT O IACCUBHOM THUIIE IIOBEACHMS Y CAMOK-
KaTtaToHUKOB TuHNU I'K.

M3BecTHO, yTO KpbIchl-camibl ['K ¢ maccMBHBIM MOBEOEHUEM OTJIUYAIUCH OT KPbIC
ucxonHoit tuHun Bucrap u BbIcOKOBO30yauMbIX Kpbic TuHuM 'K nmpomexxyTouHoii mo-
3ULIMEN IO PSITy PeHOTUIMMYECKUX MapamMeTpoB. [laccuBHBIE 0COOM 3aHSIIA CpeIHee TTo-
JIOXKEHME TI0 BpeMEeHHM 3aCThIBAaHUS B CBETJIO-TEMHOM KaMepe, 110 YPOBHIO MOHOAMHWHOB B
MO3I'€ 1 0 COlepKaHUIO HOopaapeHalrHa B HaanodyeuHukax [22]. IlpuBeneHHble (paKThb
YKa3bIBalOT HAa HEMPOTOPMOHATBbHYIO OCHOBY ITACCMBHOTIO MOBEIEHUSI, UTO COIIACYETCS C
pa6otoii [.A. 2KykoBa u coaBT. [23], B KOTOPOIi y KpbIC C IACCUBHOI CTpaTeruei mpu-
crnoco0bJieHrs ObLT YCTAHOBJIEH CPeIHMIA, a HE HUBIIUK COLMaJIbHBIN paHT. Tum Hace-
JIOBaHUS y caMIIOB 1 caMoK JuHUM 'K, mpoaHanu3upoBaHHbBIN MTyTeM MEHICICBCKOTO
CKpEeIIMBaHUs, OKa3aJICsl TOMUHAHTHBIM C HEMOJHOM MEeHETPAaHTHOCTBIO MO MPU3HAKY
MAaCCUBHO-000POHUTENILHBIX peakiinii [24]. Takoe e ToMMHaHTHOE (WJIX HE IIOJIHOCTBIO
JNIOMMHAHTHOE) HacjenoBaHue ObL10 ycTaHoBIeHO Y 300 cobak pa3HbIX TOPO/ C MACCUB-
Hoit dopmoii pearupoBaHusi [25]. JoMUHUPOBaHWE MACCUBHBIX MPU3HAKOB MOJATBEP-
KIAeT UX alalTUBHOE 3HAYCHUE.



IMOBEAJEHYECKHE 1 TOPMOHAJIbHO-METABOJIMYECKHE... 73

IToMUMO CHUXKEHHOM ABMTaTEeIbHOII aKTUBHOCTH B XOAOBOM KOJIeCE€ Y CAMOK JIMHUU
'K Ha Bcex ucclienyeMblx CTaavsX ITOJOBOTO IMKJIa BbISIBIIEH 0oJjiee HU3KWIT YPOBEHD
TPUTIULIEPUIIOB B TJIa3Me KPOBH, KaK 3TO ObLIO paHee YCTAHOBJIEHO y CaMIIOB TOM ke
nmHuM [26]. ITocnenHuii pakT yKa3piBaeT Ha 00Jiee HU3KUI SHEPreTUYSCKUIA TOTeHIAT
y ocobeii 000uX MOJIOB, OT KOTOPOI'O MOXKET 3aBUCETh U Oojiee HU3Kasl IBUTraTeIbHasI aK-
TUBHOCTb, U 00Jiee HU3KasI Macca Tejla Y KpbIC-KaTaTOHMKOB. CBeaeHUs1 00 yJyacTUu B
MeTaboJIM3Me TPUTIULIEPUIOB TIPU (POPMUPOBAHUU DHEPreTUUYECKOro OajiaHca, Kak y
KMBOTHBIX, TaK M Y YeJIOBeKa OMMyOJIMKOBaHBI B 0030pax [27, 28].

Panee HamMu ObIJIO BBIABUHYTO MPEATIOIOXEHNE O €MMHCTBE TEHETUYECKOTo siapa 3a-
CTBIBAIOLLIMX U BBICOKOBO30OYIUMBIX Kpbic TuHUM 'K [29]. V XUBOTHBIX-CaM1IOB B HEB-
PO301OI00HOM COCTOSTHUM TTOKA3aHO MOBBIIIEHUE YPOBHS KOPTUKOCTEPOHA, CHUKEHHOE
cojliep>kaHue HOopaJapeHalrHa B HaJAMoOYeuHUKax U 0oJjiee BbICOKAs Macca HaaIoyeuyH -
KOB [26], KaK M Y TMHEWHBIX KPBIC C MOBBIIIIEHHBIM YPOBHEM TpeBoxXHOCTH [11]. ¥ camok
I'K nipu B3TUUM Y HUX Ma3KOB Mbl HEOAHOKPATHO HAOJIIOAaIM BBICOKYIO MPBITyUecTh. Ta-
KO€ MOBeACHNE B aHTJIOSI3BIYHOM JIMTepaType Ha3bIBaloT “jumping and/or impulsive”, T.e.
MphIralolIe U/ Win UMITyabcuBHBIe XUBOTHBIE [30, 31]. 1o mojydeHHBIM B 3TOii paboTe
pe3yabTaTtaM ObLT IPOJEMOHCTPUPOBAH MOBBIIIEHHBIN YPOBEHb BO30YIUMOCTU Ha 3BYKO-
BOI pazapaxkurenb y caMoK ['K B xomoBoM koJsiece. BrlllieonrcaHHbIe TPU3HAKKW YKa3bIBa-
0T Ha 6oJiee BBICOKYIO BOCTIDUMMUYMBOCTbD K JICHICTBUIO YMEPEHHOTO cTpecca (B3sITUE Ma3-
KOB, TIepecakMBaHNe B IPYTYIO KJIETKY, IIEPEHOC B HE3HAKOMYIO YCTaHOBKY) [20, 23, 32].

B To ke BpeMsi TOBbIIIEHE aKTUBHOCTU TMITOTAIaMO-TUTIO(hU3apHO-HAATTOYEYHUKO-
BOI CICTEMBI Y CAMOK KaTaTOHUYECKOM JIMHUY MOXET CITIPOBOLIMPOBATh MOABEM YPOBHSI
nporectepoHa. B mureparype Mbl HaxonuM (hakTbl 00 OMHOTUITHOM U3MEHEHUU CUHTE3a
KOPTUKOCTEPOHA M MPOTECTEPOHA B COCTOSIHUU CTPECCa, BBI3BAHHOM TPEIbSIBICHUEM
3arraxa Mexa KoTa, pa3JIMJyalolnMcs y KpbIC ¢ aKTMBHOM 1 TTaCCUBHOI CTpaTervei mose-
nenust [33]. Ocobu ¢ MacCHMBHOII CTpaTeTHeil 3HAUYUTEIbHO CUJIbHEE peardpoBalii Ha
CTpeccop TMOAHITHEM YPOBHSI KOPTUKOCTEPOHA U MPOTECTEPOHA B TJIa3Me KPOBU. DTU
JIaHHBIE YKa3bIBAaIOT HA TO, YTO HECMOTPSI Ha 3aCThIBAHME OKOJIO MYTalollero CTUMyJjia —
KoOllIaybeil IIepCTU, COCTOSTHUE CTpecca JUIJIOCh TOpa3ao A0JbllIe, YTO TOBOPUT O Hojiee
MPOJOJIKUTEIBHOM 3aIlIMTHOM peaKIMy y JKUBOTHBIX C MACCUBHBIM TUIIOM ITOBEICHMSI.
IMoBbIIIeHNE YPOBHEN ABYX BBIIIEYKa3aHHBIX TOPMOHOB IPU CTpecce MOATBEPXKICHO U
Ha moagx. BeickazaHo mipeamnoioxkeHue, 4To HapylleHne (hyHKIIMOHUPOBAHUS B TIpoTe-
CTEPOHOBOM CHUCTEMe MOXET MPUBECTU K KpaiiHe TaCCUBHOMY COCTOSTHUIO Y UeJloBeKa —
cuMIToMaMm jerpeccuu [34].

B rpymme camok 'K, B KOTOpy10o 0TOMpaInCh KPBICHI MO TTACCUBHOM pEeaKIIUU 3aCThI-
BaHWS, TIPOSIBUIMCH Pa3IM4Ms B CONEPXKAaHUM MPOTecCTepoHa B MPOICTpyce. YPOBEHb
3TOro rOpMOHa OKa3aJics B 3 pasa BhIllIe, YeM y caMoK Bucrap. BaxkHo orMeTuTh, 4TO pa-
Hee ObLIO BhISIBJIEHO y caMoK JuHuu 'K cHukeHue OOJIbIIMHCTBA TUIIOB (DOJUTUKYJT Ha
CTalMy TPO3CTPYCca — IMOATOTOBUTENIbHOM (ha3bl K UMIJIAHTALIMU STALICKJIETKA, CBUIE-
TEJLCTBYIONIEEe O HapYIICHUM MPOTeKaHUsI Y HUX ¢oummkynoreHesa [35]. MoxHo, mo-
BUIMMOMY, PACCMaTPHUBATh IMOBBIIIIEHUE COMEPKAHUS MTPOTECTEPOHA KaK KOMIIEHCAaTOP-
HYIO peakIIMIo Ha 3TOM CTaluu.

AHaJIOTUYHbIE JaHHbIE O MOBBIIIIEHHOM YPOBHE IMPOrecTepoHa B KPOBU ObLIU MOJTYYEeHbI
Yy CaMOK KpbIC C TTacCCUBHOI ¢opMoii npucnocobiaeHus — B auHuu KLA [33]. ABTopbl
pacleHWIM NoJlydyeHHbIe pe3ysibTaThl Ha camkax KLA, coueTatoiuecsi ¢ Hu3Koii dep-
THJIBHOCTBIO Y 3THX XUBOTHBIX KaK (PaKTOp CHUKEHMST BEPOSITHOCTU HACTYTUICHUS Oepe-
MEHHOCTH B pe3yJIbTaTe XpOHWIEeCKOoro ymepeHHoro crpecca [20, 32]. Ilo-Bumumomy,
OIHOM U3 IPUYUH CHUXXEHMS (PePTUIILHOCTU y caMoK Kpbic imHuM 'K cTasa moBblIeH-
Hasi BOCIIPUMMYUBOCTb K JENCTBUIO YMEPEHHOrO CTpecca, HapylleHue MpOTeKaHUs
doJIMKynoreHe3a y caMok [35] u HU3KO€e YMCIIO M CHIDKEHHAsI ITOJIBUXKHOCTD CIIepMaTo-
30UJ0B y caM1oB [36].
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B nmocnenHee BpeMsl CTajiu HaKaIUIMBaThCsl JJaHHBIC O BIMSTHUU MPOrecTepoHa U ero
MpeAIeCTBEHHUKA aJlJIONPEerHaHOJIOHA, CBSI3aHHBIX ¢ TOPMO3HBIM [TAMK-pernentopHbiM
KOMILIEKCOM, Ha COCTOSIHME ITACCUBHOCTU M JOEIPECCUU Y JIOJAEH U XUBOTHBIX [37—39].
I1pu 5TOM Ha GOIBIIIOM KOJTUYECTBE PA0OT JOKYMEHTUPOBAHO, UTO OCHOBHOM (pyHKIIME
39TOTO TOPMOHA SIBJISIETCS TOATOTOBKA K UMIUIAHTALIMU SIMLIEKIIETKU B CIM3UCTYIO 000-
nouky MaTku [40]. Takyro IBOIHYIO pOJIb IIPOTECTEPOHA MOXHO aCCOLIMMPOBATh C Iac-
CUBHBIM TUIIOM MOBEIECHUST Yy caMOK-KpbIC IMHUM ['K, Kak 3TO OBLIO 1TOKAa3aHO Ha KPbI-
cax tunuu KLA [25, 42].

B nocnenHee BpeMst B 1uTepatype OoIyo0JIMKOBaHbl HEMHOTOYMCIIEHHBIE JaHHbBIE O CY-
IIECTBOBAHMM WJIM HECYILECTBOBAHWM CHMHXPOHM3ALMU 3CTPAJbHOM LMKIWNYHOCTU Y
rpe3yHOB [18, 41, 42]. Hamm pe3ynbTaThl IOATBEpXKIAlOT cyllecTBoBaHUE 3(P(HEKTOB
cuHXpoHU3aluu (a3 3cTpyca y caMOK KpbIC Buna Rattus norvegicus. 1ot a(pdekt nposis-
JISIeTCsl B TPYIINax ocobeit, HaXOASIIIMXCS B HETTOCPEACTBEHHOM OJIM30CTH APYT OT NIpyTa,
YTO TIO3BOJISIET MAaKCUMAaJIbHO COKPATUTh JIMTEJIBHOCTh TMEepuoAa Pa3MHOXEHUS IS
MOATOTOBKU T€HUTAJILHOTO SIUTEIMS U MPUBOIUT K MOBBIIIEHUIO YPOBHS OOILIETO LIEH-
TpaJIbHOTO BO30yxXaeHusi. DeHOMeH CUHXpoHu3aluu B obuieit rpynne Bucrap u 'K
MPOSIBUJICSI B TIOBBIIIIEHWM 3HAYEHUI YPOBHS MPOreCTEPOHA Ha CTAAMM CUHXPOHU3UPO-
BAaHHOTO 3CTpyca IO CPAaBHEHUIO C HECMHXPOHU3UPOBAaHHBIMU (ha3aMu, UTO YKa3bIBAET
Ha o011t TpU3HAK, XapaKTepHbIi IJIs1 KpbICc BUaa Rattus norvegicus.

Takum obpa3zom, B HacTosilIeit paboTe onucaHbl (PeHOTUTTMYECKNE XapaKTePUCTUKU Y
camok kpbic tuHuu 'K, nmpouieanive aautenbHbIN Tepuoa oTéopa Ha NMAacCUBHBIN TUTT
pearvupoBaHusi. Takoit TUN OTBETA COYETAETCS C IBYKPATHBIM MaJeHUEM YPOBHS TPUTJIN-
LIEPUJIOB B IJIa3Me KPOBU U C OoJjiee HU3KOi1 Maccoii Tesia 3TUX XKUBOTHBIX. [ToMumo 3Tor0,
MPOJEMOHCTPUPOBAHBI TTOBbBIIIIEHHAsI BOCTIPUMMUYUBOCTb K YMEPEHHOMY CTPECCY U TTOBBI-
ILIEHHbBII1 YPOBEHbB MPOreCTepoHa, KOTOPbIii BMECTE C APYTUMU HACJIEACTBEHHBIMU (haKToO-
pamMu TIPUBOIUT K CHUXKEHUIO POXKIAEMOCTU Y XKMBOTHBIX KATATOHUYECKOM JIMHUU.
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Behavioral, Hormonal and Metabolic Characteristics of Female Rats Selectively
Bred for the Duration of the Passive Defensive Reaction
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The study was conducted on the female GC (Genetic Catatonia) rats selectively bred for
the duration of the passive defensive response to the weak stimuli. Only male rats of this
line were used in the previous studies, therefore the aim of this study was to characterize
the behavioral, hormonal and metabolic parameters of the female GC rats, and to eluci-
date the specific properties of their estrous cycle synchronization. We determined the
estrous cycle phases using the vaginal smear classification. Other parameters were recorded
in the running wheel: the turn and rocking counts, the overall motor activity (amount of
runs, grooming, vertical postures, and occurrences on the central axis of the running
wheel), and the excitability level in response to an auditory stimulus. We also assayed the
progesterone, estradiol, cholesterol, and triglycerides blood levels. Based on the obtained
results, we confirm the passive response type and elevated anxiety in female GC rats. The
GS rats demonstrated lower fertility and lower body weight in comparison with the Wistar
rats. The progesterone blood level was elevated in the proestrus phase in GC rats. The
female GC rats demonstrated similarly low triglyceride blood level to the male rats of the
same line. The progesterone levels in the synchronized phase were higher than in the un-
synchronized one in both GC and Wistar rats. These data show that the selective breeding
for the passive defensive response in GC female rats is associated with the moderate stress
reactions, changes in the hormonal and metabolic profiles, and decreased fertility.

Keywords: catatonic model, estrus cycle synchronization, progesterone, triglycerides,
fertility
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