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Y B3pOC/IBbIX CAMIIOB M CAMOK KPBIC, TTOABEPTHYTHIX Ha 2-ii IEHb XKU3HU YMEPEHHOI OCTPOIi TUTIOKCUHU U 3aTEM
XPOHUYECKOMY BBEIEHUIO MHIMOUTOpA 0OPaTHOIO 3aXBaTa CEpOTOHMHA (hJTyOKCETHUHA, UCCIIEI0BAIA CIIOCO0-
HOCTb K IPOCTPAHCTBEHHOMY O0YyUEeHMIO U (DYHKIIMOHAJILHOCTD ITPOCTPAHCTBEHHOM MaMSITH, a TAKXe CTpec-
COPHYIO peaKTUBHOCTh TMIHOTaIaMO-TuItodu3apHo-aapeHoKopTukaiabHou cucteMbl (I TAKC). ITpu Tectupo-
BaHUU CITOCOOHOCTH K MPOCTPAHCTBEHHOMY OOYYEHUIO Y B3POCJIBIX KPBIC, TTOABEPTHYTHIX HEOHATAIBbHOM T'1-
MOKCUM, OOHApPYXEHO yBEJIMYEHUE JIATEHTHOTO MEpPUOIa NOCTIKEHMS I11aT(OpPMBI B BOTHOM JaGUpPUHTE
Moppuca B niepBoii Tpo6e B MePBbIil U3 MSATU THEN TPEHUPOBKHU 110 CPABHEHMIO C (KUBOTHBIMU, HE TTOABEPraB-
IIMMUCI TUHOKCUM. TlojydeHHbIe pe3yabTaThl 110 MCCAECAOBAHUIO ITAMSITUA B TECT€ PACIiO3HABAHUSI HOBOIO
00BbeKTa U B BOTHOM JlJaOupuHTe Moppuca CBUIETEIbCTBYIOT O TOM, UTO TMIIOKCHS HE BbI3bIBajia Ae(UIIUT Ia-
MSITU Y B3POCJBIX KUBOTHBIX. boliee TOro, rumokcus yiaydiiana IoKasaTed MaMsITH Y CaMLIOB Ha ITepBhIii
NIeHb, a y cCaMOK — Ha 4-1i AeHb TeCTUPOBaHUSI TTOCe yaaJdeHUs IaThOopMbl U3 6acceiiHa Mo CpaBHEHUIO C CO-
OTBETCTBYIOIIMMY KOHTPOJIbHBIMU 3HaueHUsMU. CoaepkaHue KOPTUKOCTEPOHA B IIa3Me KPOBHU CaMIIOB B
OTBET Ha TECTUPOBAHUE MaMSITH HE Pa3inyaioCh B KOHTPOJbHOM U TMITOKCUYECKOM IPYIINax U XapaKTepu3o-
BajioCh 60Jiee BEICOKMMMU ITOKA3aTeISIMU, YEM Y CAMOK COOTBETCTBYIOLLIMX IPYIIIl. [MMOKCHS yBeIUumniIa peak-
tuBHOCTh [ TAKC y camMoK, 4TO coyeTaaoch y HUX C OoJiee IJIUTEIbHBIM XpaHeHueM MmaMsaTu. PayoKceTuH
HOPMAaJIM30BaJl I0Ka3aTe/lb IPOCTPAHCTBEHHOTO OOYyUYEeHMSsI, HE BBI3BAJI U3MEHEHUN Y KOHTPOJIbHBIX XKUBOT-
HBIX ¥ HE UI3MEHWJI BBISIBJICHHOE YIy4llleHWe MaMSITU Y TMIIOKCUYECKUX KPbIC 6€3 BBEIEHMSI 3TOTO Ipenapara.
ITonyyeHHbIE HOBBIE JaHHBIE PACILIMPSIIOT IIPEICTaBIEHUE O JOJITOBPEMEHHOM BIIMSIHUY HEOHATAJIbHOM HOP-
MoOapuyecKoil yMepeHHOI TMIIOKCUM Ha MPOCTPaHCTBEHHYIO NMaMsTh U peakTuBHOCTL I TAKC B 3aBUCUMO-
CTU OT IOJIOBOM MPUHAMIEXHOCTU U MOAYEPKUBAIOT OTCYTCTBME BPEIHOIO BIUSIHUS (hJIyOKCETMHA Ha IPO-
CTPAHCTBEHHYIO MaMSITh KaK Y KOHTPOJIbHBIX KPbIC, TaK U Y KPBIC C BO3/I€{ICTBEM TMITIOKCUU.
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BBEAEHWE

OpHo¥t U3 aKTyaJbHBIX 3a7ad BO3pacTHOM (pu3no-
JIOTUU SIBJISIETCSI U3yYeHUE OTHAJEHHBIX MOCIeACTBUI
CTPECCOPHBIX BO3IEICTBUI B IIepUHATAILHEIN ITEPUO],
paszButus. [lepeHeceHHBI B paHHEM BO3pacTe CTpecc
nporpaMMUpyeT pas3BUTUE MO3ra, ompeaessiollee B
IanbHEeIIeM peaKTUBHOCTh TUIOTaIaMO-Tunogu3ap-
Ho-agpeHokopTukanbHOll cucteMbl (ITAKC) m ko-
THUTUBHOM cepbl B OTBET HA pa3IMYHbIE CTPECCOP-
Hble cutyauuu [1—3]. PaHHMWiA HeOHATAJILHEIN IIEPUO,
pPa3BUTHS SIBJISIETCS KPUTUYECKUM 11 IPUCIIOCO0Ie-
HUSI HOBOPOXIEHHBIX K BHEYTPOOHOMY CYIIIECTBOBA-
HUIO, 0COOCHHO K (pM3HOJIOTMYECKUM U3MEHEHUSIM B
IBIXaTeIbHOM crucTeMe U B (byHKIIMOHUPOBAHUU Ma-
JIoTo Kpyra KpoBoooOpaitieHus [4, 5]. B cTpykTypax ro-
JIOBHOTO MO3Ta B 3TO BpeMsl aKTUBHO IIPOTEKAIOT IIPO-
LecChl poaudepaum, Murpaum, 1udoepeHInpoB-
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KM, CUHANTOreHe3a, MUEJIUHU3AIUU, arlomnTo3a, 4To
ornpenessieT, ¢ OAHON CTOPOHBI, BBICOKUI YpOBEHb
IUIACTUYHOCTH, a C APYroii — BBICOKYIO YA3BUMOCTb
MO3ra K HeOJIaronpusiITHBIM Bo3aecTBusM [6, 7]. Tle-
pUHaTajbHasl TUTIOKCHUS, CBSI3aHHAasi C HEIOCTAaTKOM
KUCJIOpOJa, SBJSIETCS PaCpPOCTPAHEHHBIM CTPECCO-
pPOM Y HOBOPOXIIEHHBIX, Y KOTOPBIX ajanTaius K
CTpecCy OCYIIECTBJISIETCSI C yyacTUEM KoMIuiekca (u-
3MOJIOTUYECKUX CUCTEM, CPENu KOTOPBIX KJIIOYEBOM
asisercsa I TAKC [8, 9].

HMccnenoBaHnio pa3HbIX TUIIOB TUTIOKCUU B 3aBH-
CUMOCTH OT JA03bl U TIPOJOIKUTEIILHOCTH TIPU DKCIIE-
PUMEHTATLHOM MOACIMPOBAHNY TUTIOKCUIECKUX CO-
CTOSTHMI MJIEKOTTUTAIOIIUX XKUBOTHBIX U YeJIOBEeKa 10~
CBSIIIEHO OO0JIBIIIOE YHCIO padoT (111 o630pa cM. [ 10—
12]). OcHOBHOE BHMMAaHHE B UCCJIEIOBAHUSIX Ha KM-
BOTHBIX, TMPEUMYIIECTBEHHO TPBI3yHaX, YIEISIeTCs
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M3YYEHMIO BIWSHUMN TUIIOKCMYECKOTO CTpecca, BBI-
3BAHHOI'0 TMIIOKCUEN-UILIEMUEN, KOTOpasl CBsI3aHa C
HEJIOCTATKOM KMCJIOPOAa, COYETAIOIINMCS C Hapylle-
HHEM KPOBOCHAOXEHUSI B TOJIOBHOM MO3I€, YTO IIPHU-
BOIUT K r'0OeI HEPOHOB MO3ra U TSIKEJIbIM MOCIe -
CTBUSIM IJIs OpraHu3Ma. B akcnepuMeHTalIbHBIX YCII0-
BUSIX TUIIOKCUSI-UINEMUST HOCTUTACTCS CHIKEHHEM
MOCTYIUISHUSI KMCJIOPOAa B TOJIOBHOI MO3T M OKKJIIO-
3MEel COHHBIX apTepUii. YCTaHOBJIIEHO, YTO JOJITOBpPE-
MEHHBIMU ITOCIEACTBUSIMU HEOHATAILHOM TMIIOKCUM -
uieMun sBIsTioTcs HapymeHust GyHkuuu ITAKC u
KOTHUTUBHBIX criocodHocTeit [8, 10], 4To cBsI3aHO C
OTKJIOHEHUSIMM B Pa3BUTHUM TUIIOKAMIIA, IJIABHOTO
peryasTopa GyHKUMM namsatu [12, 13].

Hacrosmass pabora TOCBSIIEHA WCCISIOBAHUIO
JOJTOBPEMEHHOI0 BJIMSIHUSI YMEPEHHOM HeOHaTalb-
HOIT HOpMOOApPMUIECKOM TMIOKCHUHY, BBI3BIBAIOIIICH Jie-
GbUIUT KUCIopoaa, He OCJIIOXKHEHHON MINEMUYECKUM
BMeEILIATEJIbCTBOM, Ha KOTHUTUBHBIC (DYHKIIUU U TOP-
MOHAaJIBHBIN CTaTyC XXMUBOTHBIX. MccaemoBaHue BiIms-
HUII UMEHHO 00Jiee MSATKOM HeOHATaJIbHOI TMIOKCUU
OCOOEHHO BaxKHO, ITOCKOJIBKY J1axe Cj1a00 BhIpaxkeHHOE
HapylleHUe CHAOXEHMsI MO3Tra KHCJIOPOIOM MOXKET
OBITh NPUYMHON 3aACPKKM TEMITOB Pa3BUTUSI CUCTEM
MO3ra, OO0eCIIeYMBAIOIIMX CJIOXHBIE WHTErpaTUBHBIC
¢yHkumu. PaHee 1mpu UCMoOIb30BaHUM pa3pabOTaHHOI
B Hallleli 1adopaToprum MOAEIN HETOHOIIIEHHO Oepe-
MEHHOCTU y KpBbIC, TMO3BOJISIIONIEH HCcaeaoBaTh MO-
CJIeNCTBUsI NepUHATaJIbHOI TMIIOKCUU-3HIIedanomna-
TUM HOBOPOXIEHHBIX, ObLIM BBISIBJICHBI OTKJIOHEHUS
OT HOPMBI CTPYKTYPHO-(PYHKIIMOHATBHBIX XapaKTEepU -
CTUK HEOKOpTeKCa M TUIIIoKaMIla y ocobeil pa3HOro
Bospacrta (5, 10, 20, 30 u 40 gueii >xxu3un) [14]. B Ha-
cTosileit paboTe MBI HCIOJIBL30BAJIM aHaAJIOTUYHBIE
YCJIOBUSI HEOHATAIbHOM T'MIIOKCUM IJIs1 UCCIIeIOBAHUS
MOCJIEACTBUI €€ BIIMSIHUS Y B3POCIIBIX KPHIC.

CeporonmHeprudeckas cucreMa (5-HT cucrema),
kak n I'TAKC, yyacTtByeT B mpolieccax agarnTaiui K
runokcuu. O6e cucTteMbl BOBJICUEHBI B PETYISILIUIO
¢GbyHKIIMM TUnmnokammna Ojarogaps HaJIM4YUIO B HEM
IJIIOKOKOPTUKOUIHBIX W CEPOTOHUHEPTMUYECKUX pe-
nenropos [15, 16]. Tunmokamm SBISIETCS KITFOUEBOIM
CTPYKTYpOii B hopMupoBaHUU nNamsTtu [17], mosaToMy
CEepOTOHWHEPTUYECKON WHHEpBAallUM THUIMIOKaMIIa
yaensietcs 6onpiioe BHUMaHue [ 15]. EcTh JaHHBIE, UTO
TUMIOKCUSI-UILIEMUST BbI3bIBA€T U3MEHEHUS BCEX KOM-
TMOHEHTOB CEPOTOHUHEPIMYECKON CUCTEMBI B Spe
1Ba, NpepPOHTATLHONU KOpe, TUIIITOKAMIIEe, BKIoYast
cuHTe3 1 KoandecTBo S-HT, ypoBeHb 3KCIIpecCrUu €ro
pelenTopoB U TpaHCHOPTEPA, a TAKXKE MPOAYKTOB Me-
Tabonu3ma [16]. [MostBASFOTCST paGOTHI O MOJIOBBIX Pa3-
JIMYUSIX BO BJIMSIHUM TUIIOKCMM Ha 3TU MOKas3aTesu
[18]. Kpome moBpexXneHUs CepOTOHUMHEPTUUECKUX
HEMPOHOB TUITOKCHSI MOXET BbI3bIBAaTh HEWpOBOCIIA-
JuTeabHbIN poliecc. [TocKoNbKy yBeTnueHUe ypOBHS
CepOTOHWHA CIMOCOOCTBYET HOpPMAJIM3allMU adalTUB-
HOTO MOBEIeHUS, HAIPaBJIEHHYIO PETYISILINIO CEPOTO-
HUHEPTru4ecKoil CUCTEMbI MOXKHO MCITOJIb30BaTh B Te-
parneBTUYecKUX 1easax. CeleKTUBHBIN MHTMOUTOP 00-
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paTHOTO 3axBaTa CEPOTOHMHA AHTUICIIPECCAHT
(bIIyOKCEeTUH TIPUMEHSIETCS B KJIWHUKE JISI JeUCHUS
JIeTIpecCU y OepeMEHHBIX, XOTSI UMEIOTCSI pa3HOIJIa-
cusl B BOIIPOCE O €r0 BIUSHUM Ha pa3BUBAIOIIMICS
Mo3r [19]. ITonaraioT, yTo AeiicTBUE (IyOKCETUHA 3a-
KJII0YaeTcs B 0JI0OKaZIe CepOTOHMHOBOIO TpaHCIIOpTepa
(SERT), uTo IprBOAUT K HAKOIUICHUIO CEPOTOHUHA B
CHUHAITUYECKON IIeI C MOCIeaYIOIe OOJbIIei aK-
TUBAlLMEl M 3aXBaTOM CEPOTOHMHOBBIX PELEHTOPOB
(5HTRs). Ycunenune aktuBHocty SHTRS B3aumocBsiza-
HO C UBMEHEHUSIMU HEMPOIIACTUYHOCTU, YTO TIPUBO-
IISIT K TIOBBIIIEHUIO PETY/ISIIIUA CUHAIITUYECKIX OEIKOB
M IUIOTHOCTU JIEHAPUTHBIX IIMITUKOB, KOTOPAs SIBJISIET-
Cs1 BaXHBIM IOKA3aTeJaeM HEWPOHHON MJIACTUYHOCTHU.
KpomMme Toro, naHHEIe TUTEepaTyphl CBUIETEIBCTBYIOT O
CITOCOOHOCTH (DIIyOKCETMHA CTUMYJIMPOBATH SHIOTECH -
HBIiI HEUpOreHe3, BbI3BIBATH MPOTUBOBOCHAIUTEb-
HBIT 3¢ PEKT B IEHTPaAIbHOII HEPBHOI CUCTEME, CIIO-
coOCTBOBaTh BbDKMBaHMIO HelipoHoB [20]. OmHako
9KCHEPUMEHTAJIbHbIE U KJIMHUYECKUE JaHHBIE O I10-
CJIEACTBUSIX TUIIOKCUU, KaK M HEOHATaJILHOIO BBeEJC-
HUA GIIyOKCEeTUHA, IIPOTUBOPEYMBEI, a TOUHBII MeXa-
HU3M WX BJIUSHMUS Ha KOTHUTUBHBIE (YHKIIUU W
I'TAKC ocraercst He SICHBIM, YTO TpeOyeT JalbHEHIIINX
uccaenoBanuii. [1ocKoIbKy Tuana3zoH COBPEMEHHBIX Te-
paneBTUYECKUX MOIXOMOB K JICUCHUIO MOCISACTBUA T1e-
pUHATAJILHOM TUITOKCUM BCE €Ille OrpaHNYeH, TaK1e UC-
CJIeIOBAaHUS MMEIOT OOJIBIIIOE IPAKTUIECKOE 3HAYEHNE.

Ilenbp MpoBEAEHHOTO HAMU WUCCIETOBAHUS COCTOSI -
Jla B U3YYEHUM JIOJTOBPEMEHHOIO BJIMSIHUSI OCTpOit
yMEpeHHOIl HeOoHAaTaJbHOIW TMIIOKCUM Ha KOTHUTHB-
Hble (yHKuMMU, peakTUBHOCTh [TAKC y B3pocibix
KpbIC 000€T0 MoJjia u B U3yYEeHUU BIMSIHUS HeOHATa b-
HOTO XpOHWYECKOTO BBeNEHUS (IyoKCeTMHa Ha MC-
clienoBaHHbIe (DYHKIIMOHAbHbIE TOKA3aTeIN Y B3pOC-
JIBIX TUTTOKCUYECKUX U KOHTPOJIbHBIX KPbIC.

METOAbI NCCIENJOBAHUA
Kueommvie u sKcnepumenmanbHbie epynnbl

PabGota BeInoTHEHA Ha B3POCJIBIX CaMIIaX U CaMKax U3
MOTOMCTBA KpbIC JUHUK Wistar, mOJy4YeHHbIX U3 OMO-
komnekuu Macturyra pusnonornu nM. U.I1. I1aBiosa
Poccwuiickoil akagemuu HayK. Bcero ObUIO TTOTyYeHO
15 B3pocabIx nepBopoasimx camok u 10 camios. Io-
cJie AByX MHEI aganTaliu K yCIOBHUSIM JIaOOpaTOPHOTIo
BUBapusi (CBOOOMHBIN JOCTYN K CTaHAApTU3UPOBAH-
HOI TIHIIIe M BoJe, CBETOBOI JIeHb ¢ 8 10 20 4, TeMIre-
patypa 21.0—23.0°C) Tpex mNepBOpPOIAIINX CaMOK
(220—230 r) noncaxuBanu K 1ByM camiiam (330—350r)
¥ IIOMEINIaIM B CTAHIAPTHYIO IJIAaCTUKOBYIO KJIETKY; Ha
clienylolllee yTpo Y caMOK OpaJii Ma3KM M3 Biarajuiia
IUJIsl ompeae/ieHUs1 Haanuus 6epeMeHHOCTU. bepemeH-
HBIX CaMOK OTCaxKMBaJIM OT CaMIIOB U COIEPKAaJIM IO
5 ocobeil B KileTke a0 17-ro mHS OepeMeHHOCTU, a C
18-T0 MHS — B MHOMBUIYAJbHBIX KjieTKax. JleHb Oepe-
MEHHOCTH 1 ICHbB ITOSIBJICHUS IOTOMCTBA Ha CBET IIPU-
HuManu 3a HyneBoi (GO u PO coorBeTcTBeHHO). Ha
Ne 3
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Neonatal rat pups on P2

MUXAMNJIEHKO u ap.

Morris water maze

. Spatial Probe memory Long-term
¢ ¢ i Novel object learning (5D) test memory
3 : / / / Db—»> i
Control  Control ~ Hypoxia ~ Hypoxia P05 ReS Ao pggioq 7 Rest 4D 5> Corticosterone
+ + + +
Saline Fluoxetine Saline Fluoxetine
from P2 from P2 from P2 from P2
to P14 to P14 to P14 to P14

Puc. 1. Cxematnueckoe NpEeaACTaBJICHUEC SKCIICPUMEHTAJIBHBIX ITPOTOKOJIOB 1 BO3pacTa KpbIC.

BTOPOI AeHb MOCIIe POXKICHUS ITOMETHI COKpaIIaI 10
8 KPBICAT, OCTaBJISAISA MO BO3MOXHOCTH PaBHOE YHCIIO
pa3HoIoabix ocobeit. KpbICsAT Mpou3BOJILHO pa3aesisi-
JIM Ha TPYIIIBL: 3KCIIepUMEHTaIbHbIC, KOTOPBIX TTOMI-
Beprajii TUIIOKCUM (TUIIOKCUYECKHUE >KUBOTHBIE) U
KOHTPOJIbHbBIC, KOTOPBIC HAXOAMJIUCH B TEX K€ YCJIOBU -
sIX 6€3 BO3ICHCTBUS TUTTOKCUH.

Modenv eunokcuu u 6sedenue gayoxcemuna

JBYXTHEBHBIX KPBICIAT DKCIIEPUMEHTAIBHON TpyIi-
ITBI TOMeIIaTn Ha 60 MUH B 6apoKaMepy ¢ IPOTOYHO
ra3oBOif cMechlo, comepkaiieit 7.6—7.8% xuciaopona u
91.8% azora npu temneparype 35—36°C u HOpMAaJb-
HOM aTMochepHOM gaBiieHUH 760 MM pT. cT.). CocTaB
ra3oBoii cMecu ObUI aHAJIOTUYEH CMECH, UCIOJIb30-
BaHHOM B TIpeAblOylIUX padorax jJadopatopuu [14].
CyuTaeTcs, 4YTO MO3T OMHO-ABYXIHEBHOTO KPbICEHKa
MPUMEPHO COOTBETCTBYET PA3BUTHUIO MO3ra HEAOHO-
1IeHHOTO pebeHka (23—24-g Henenass OEPeMEHHOCTH)
[21]. Cpa3zy nocne ynaaeHus U3 KaMepbl SKCIIEPUMEH -
TaJIbHBIX U KOHTPOJbHBIX XXMBOTHBIX HAYMHAJIU MO~
BepraTh €XeIHEBHOW MHBEKILIMM WHTUOUTOpa oOpart-
HOTo 3axBaTa cepoToHuHa ¢ayokceTtrHa (10 Mr/Kr, 1o
5 MKJI B XOJKYy) Win (pU3UOJIOTMYEeCKOro pacTBoOpa.
MHabeKUu Tpono/KaINCh B TEYEHUE ABYX HEIENb.
Yucio XUBOTHBIX B UCCIENOBAHHBIX Tpymnnax ObLIO
CIIEAYIONINM: KOHTPOJIb + (PU3NOTOTUIECKUI pacTBOP
(camupl n = 6, camku n = 10), runokcus + pusnoso-
TAYeCcKuii pacTBop (caMibl # = 8, caMKM 1 = 8), KOH-
Tpoab + ¢iryokceTuH (camunbl # = 13, camku n = 9) u
runokcus + (JIyokceTuH (caMiibl # = 8, CaMKU 1 = §)
(puc. 1). KpbicsiTa HaXOAUIUCh CO CBOUMU MaTepsiMu
1o 30-1HEeBHOTO BO3pacTa, 3aTeM pa3HOMOJIbIX XKUBOT-
HBIX paccaXXMBaJjiy B pa3Hble KIETKH 10 4—6 0coOeii.

Tecmupoeal—tue namsamu
no pacno3Haearur0 Ho6020 obsexkma

Hauunas ¢ 90—95-gHeBHOrO Bo3pacTta, y KpbIC 1C-
clieqoBaiu (PyHKLIMOHATBHOCTD MaMsITH B TecTe “Pac-
IMo3HaBaHME HOBOTO 00beKTa”, OCHOBAHHOM Ha eCcTe-
CTBEHHOM JUISI TPBI3yHOB IIPEANOYTEHUU HOBU3HBI
[22]. B mepBblit AeHb Kpbicy moMelaau Ha 10 MUH B
YCTAaHOBKY “OTKpbITOe Itoyne” (kKamepa 50 X 50 cw,
OorpaHUWYeHHAas CTeHKaAMM M3 OPICTeKJa) IJisl ajarTa-
IU K YCIOBUSIM onbITa. Ha ciemytommue CyTKu KpbICy
MoMellaad Ha 5 MMH B 3HAKOMYIO YCTaHOBKY, B LIEHTpPE
KOTOPOIi OBIJIM pa3MeINIeHbl 1Ba OMMHAKOBBIX 00OBEKTA
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(cBeTnbIe IIacCTMacCcoOBbIe KyOuku). PeructpupoBanu
BpeMsl HMCCIeOOBaHMs Kaxaoro ooObekTa (C). 3arem
KpBICY MepeMellaivi B JOMAIITHIO KJIeTKY Ha 10 MuH.
3a 3T0 BpeMsl JIEBBI OOBEKT 3aMEHSUIM HOBBIM HEe3Ha-
KOMBIM TIPEIMETOM, BBIMTOJJHEHHBIM M3 TEMHOTIO Iljla-
CTHKA, OKPYIJION (pOpMBbI, paBblii 0OBEKT OCTABJISLIU
Heu3MeHHBIM. 2ZKMBOTHBIX ITOMEIIaI OOpaTHO B yCTa-
HOBKY JUISI ICCJIEIOBAHMSI HOBOTO U 3HAKOMOTO Mpe-
METOB U PEeTUCTPUPOBAIY BpeEMSI, B TeYEHHUE KOTOPOTO
Kpbica ydesisijla BHUMaHUe KaxnoMy u3 Hux. [locne
KaXXI0ro XXMBOTHOTO IIPEAMETHI M YCTAHOBKY HpPOTHU-
pamu criuptom (40%). J1yist oLieHKM (PYHKIIMOHATIBHO-
CTH IaMSITU UCIIOJIb30BaIN KO3 OUIUEHT IUCKPUMMU -
Hauuu (Kp) — pazHuIly MeXIy BpeMeHeM MCCIea0Ba-
HUSI HOBOTO M 3HAKOMOTO MPEAMETOB MO OTHOIIEHUIO
K CyMMapHOMY BpeMeHM UX ucciienoBaHusi. Hymesoe
3HaYe€HME ITOrO ITapamMeTpa IIpeAriogaraeT oguHaKo-
BOE BpeMs 00ceq0BaH1sI 3HAKOMOTO U HOBOTO OObeK-
ToB. Yem MmeHbIIe Kp, TeM Xyke ImaMsITh pacmio3HaBa-
Hua. Kp = [Bpems (O6bexT HoBriii) — Bpems (O0b-
ekT 3HakoMbiit)/Bpemsi (O6bekT HoBblit) + Bpemst
(O6BexT 3HakoMbrit)] X 100%.

Tecmuposanue o6yuenus
u namsmu 6 600Hom aabupunme Moppuca

Yepes Tpu AHS MOCE TIPOBEISHUS TaHHOTO TeCTa
HaYMHAJIM TeCTUPOBaHWE OOYYeHUST B BOIHOM JIaOU-
puHTe Moppuca [23], KoTopoe IpoI0JKaaoch B TeUe-
Hue sty gHeit. Kpeicy Ha 60 ¢ moMmelnanu B 6acceiiH
(mnametp 120 cMm, BbicoTa 72 cM, TeMmIiepaTypa BOJIbI
22—24°C), Ha AHE KOTOPOro HaxXoaWaach MeTalauye-
ckas 11aTgopMa, ee MOBEpXHOCTh ObliIa Ha 2 CM HITXKE
YPOBHSI BOABI, OKpalllEeHHOM MeJIOM, 4TOObI ClesiaTh
iaTopMy HEBUAUMOM TSI KpbIChl. bacceitH pous-
BOJILHO OBLT pas3esieH Ha YeThIpe PaBHBLIX KBaJApaHTAa.
Kpyrnas cranpHas matgopMma (Beicota 39 cM, aua-
meTp 12 cM) ObL1a TToMellleHa B LIEHTP KBaJapaHTa 2, Ha
paccrostauu 30 cM OT CTeHKM OacceifHa, ee JIOKajm3a-
1us ObUIa (UKCHUpPOBaHa B T€UEHUE BCEX JHEI TeCTu-
poBaHUsI 00y4YeHUs IJIsl BceX Kpbic. Buneokamepa ObI-
Jla yCTaHOBJICHA Ha TlepeKjIaguHe Hal LIEeHTpoM Oac-
ceifHa. bacceiiH OBII pacrojioXXeH B KOMHAaTe C
OTAAJEHHBIMU BU3YyaJbHBIMU CUTHAJIAMU Pa3TUYHON
(opMBEI, pa3HOTO pa3Mepa 1 1IBeTa, YTOOLI 00eCIIeUnTh
MPOCTPAHCTBEHHYIO OPUEHTALINIO BO BpeMsI 00yUeHMUSI.
BDKcnepuMeHTaTop ObUT BUAEH KpbICe U BCETa CTOSLI B
OTHOM MeCTe BO BpeMsI BceX dKCITepuMeHTOB. [1epBylo
MOITBITKY HAUMHAJIU C 1LIeJIEBOTO KBaapaHTa 1, cieayro-
Ne 3
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IIYIO MOIIBITKY C KBaApaHTa 2 1 TakK Agajiee IIPOTHUB Ya-
coBoit cTpenku. PeructpupoBajivi Bpemsi, B TeUCHUE
KOTOPOI0 KphbiCa Haxomuja IutatgopMy (JIaTeHTHBII
nepuom, C), Ha KOTOPOH el IT03BOJISIM HAXOAUThCS B
TeueHune 20 ¢, gaBasi KpbIceé BO3MOXHOCTh COPMEHTHU -
poBaThCs B MpocTpaHCcTBe. Ecam mombiTKa ObLIa He-
yIauyHOM, TO JJaTeHTHBII ITeproa MpuHUMaIH 3a 60 ¢, a
KpbICy TToMellain Ha miatdopmy Ha 20 ¢, 3aTeM ciie-
nmoBai 15 ¢ mepuomn IOKOsI B CyXOil KJIETKE, YTO BMECTE
MIPEACTAB/ISLIO TEePBYIO MOMNBITKY. YeThIipe Takue Io-
MNBITKM COCTaBJISIIM IIEPBYIO IIPOOyY, MOCe KOTOpOit
KPBICY BBITUPAJIX OyMa>KHBIM ITOJIOTEHLIEM UM IIOMEIIa-
1 Ha 4 MUH B CyXyIO TEIUIYIO KJIETKY. 3aTeM IIPOBOIU-
JIA BTOPYIO MpoOy, aHajornyHyio nepsoii. Ilo Takoii
cxeMe oOydeHue IIpomonKajoch YyeThipe aHs. Ha ms-
TBIM NEHb TTOCJE TIepBOI MPOOBI OOYYECHUS yOMpaim
natdopmy U3 bacceitHa U MPOBOIWIN ITPOOHOE MCITHI-
TaHUE, pe3yJIbTaT KOTOPOTO B TaJIbHEHIIIEM pacCMaTpU-
BaJli KaK MIaMsAThb MEPBOTO OHS TECTUPOBAHUS IOCTE
ynajaeHus 1iaTgopMbl (TIPOOHBIN TECT HA MaMsITh), a
yepe3 96 4 oTAbIXa — MaMsITh YETBEPTOTO THSI TECTUPO-
BaHUS TI0CJIe yAaJAeHUs T1aT(OpMBbI (JI0JITOBpeMEeHHAs
namsATh). C moMOIbI0 BeO-KamMepbl M CHELMATIbLHOMN
KOMIIBIOTEPHOI1 IIpOrpaMMBEI, pa3pabOTaHHOIT B HAllIleM
WHCTUTYTE, PETMCTPUPOBAIM TPACKTOPUIO IBYKCHUS
KPBICHI, JIATEHTHBI TIepUOd HOCTVKEHUS IIEJEBOTO
KBagpaHra (c), e B Ipoliecce oOydeHUs] HaXOauIach
mwiaTopma, a Takke BpeMsI HNpeObIBAHUSI B 1IEJIEBOM
KBagpaHTe (C) 3a epuoa BpeMeHU, paBHbI 60 .

Yepes 30 MUH TTOCTIE 3aBEPIIICHUST TECTUPOBAHUS TOJT-
TOBPEMEHHOM MaMSITH Y KPBIC TTOCPEIACTBOM IEKATTUTALIAN
cobupan odpasiibl KpOBU JUISI JAJIbHEUIIIETo ornpeese-
HUST COIepsKaHUsT KOPTUKOCTEPOHA B IIa3Me KPOBU, KO-
TOPYIO XpaHWIX I1pu Temrieparype munyc 20°C. Koptu-
KOCTEpOH oNpeesiivi B ABYX MPodax METOIOM UMMYHO-
depMEeHTHOTO aHaAJIM3a C VCIIOIB30BAHNEM CTAaHIAPTHBIX
HabopoB (“Xema-Medica Co” Cat Ne: K210R; Poccus)
C MOMOUIBIO  CIEKTPOMDOTOMETPUUYECKON  TLIACTUHBI
(Spectrostar NANO, BMG Labtech, I'epmanmst).

Cmamucmuueckuil aHaiu3 OaHHbIX

IMocne poBepKU TUMOTE3bI 00 OTKIOHEHUU pac-
npeaeaeHi JaHHBIX OT HOPMAaJbHOTO C MCITOJIb30Ba-
HueM kputepusi Koimmoroposa—CMupHoBa NpoBOIM-
JIM CTAaTUCTUYECKUI aHAJIN3 PE3YIbTATOB C UCHOIb30-
BaHUWEM mucnepcuoHHoro aHamm3a ANOVA B
nporpaMMHoM Komruiekce SPSS Inc 13 ¢ nmocnenyio-
IIMMU MHOXECTBEHHBIMU CpaBHEHUSIMU 1o boHpep-
poHu. lanHble, MOJTy4eHHBIC B TecTe “Pacro3HaBanme
HOBOI'O 00BbEKTa”, aHAJIU3UPOBAJIUCH C HUCIOJb30Ba-
HUEM CMEIIAaHHOIO IUCHEpPCUOHHOro aHanmu3 Mixed
ANOVA. 3aBucumebie TIepeMeHHbBIC: BpeMsI MCCIIeN0-
BaHUSI HOBOTO U BpPeMSsI 3HAKOMOTO OOBEKTOB, (haKTo-
pBI: TI0JI, yciaoBUE (TUIIOKCHUS/KOHTPOJb), BO3Ieii-
crBue (usmonormyeckuii pactBop/(payoKceTUH) U
HOBBII — 3HAKOMBbI 00BEKT. AHAJIM3 JAHHBIX IO 00y4Ye-
HUIO U MAMSITA MPOBOIWIINA C UCIIOIb30BAHUEM Pa3HBIX
MOJENIel CMEIIAaHHOTO IUCIIEPCMOHHOTO aHaiam3a. Bo

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

BCEX MOJEJSIX HE3aBUCMMbIMU (DaKTOpamMu BBICTYMAIU
MoJ, ycjoBue (KOHTPOJIb/TUTIOKCUSI) U BO3ACICTBUE
(busmnonornyeckuii pactBop/dyokceTuH). 3aBUCUMBbI-
mu ¢akropamu Obutu aeHb (1/2/3/4 v 5 gHeit) npu
U3y4EeHUW NUHAMMKMU OOy4YeHMs U mamsaTu (Ha 1-i u
4-1i nHU TecTupoBaHus). [Ipu u3yyeHUU coaepKaHusI
KOpPTUKOCTEpOHa akTopaMu ObUIM: TIOJ, YCIOBHUE
(KOHTPOJIb/TUIIOKCYST) Y BO3aeicTBYE ((hU3MOJIOoThYEe-
cKkuii pacTtBop/diyokceTuH). [lpu amoctepuopHbIX
CpaBHEHUSIX Mbl UCITOJIb30BaIU TTonpaBky boHdeppo-
HU, KOTJA YMCJIO YPOBHEH (PaKTOPOB COCTABIISLIO 0O-
Jiee AByX. JlaHHbBIE MpeACTaBIeHbl CPEAHUMU 3HAYEHU -
MU T cTaHJApTHbIE OIIMOKM CpEeIHEro 3HauyeHWUs.
Paznuuus cuuranuck 3HauuMbiMu ripu p < 0.05.

PE3VIIBTATHI NCCIIEOBAHWA

BusyanbHo BO3AeiiCTBME TUTIOKCUM TIPOSIBISLIOCH B
aHo3e (MOCMHEHME KOXHOIO TMOKPOBA) Yy KPBICIT
cpasy IIocjie U3bITUS M3 KaMmepbl. Bce skcnepuMeH-
TallbHble M KOHTPOJBHBIE XUBOTHBIE OJIATOMOIYYHO
JOXKWIV IO B3POCJIOTO COCTOSIHYSI, y4aCTBOBAJIN B 9KC-
nepuMeHTaX, YTO JaJI0 BO3MOXHOCTD ITOJIYYUTh CIICHY-
olIKe TToBeAeHYeCKEe U (PU3NOJIOTMIecKe JaHHbIE.

Tecm “Pacnosnasanue Hoo2o obsexma”

CMelllaHHBIM  OUCNepCUOHHBINA aHanmu3 Mixed
ANOVA 0bU1 UCIIONIb30BaH ISI 00pPaOOTKU JAHHBIX,
MOJIyYEHHBIX B TECTE pPaclloO3HaBaHWE HOBOTO OOBEKTA.
B kauecTBe 3aBUCUMBIX IEPEMEHHBIX MBI pacCCMaTpUBa-
JIV TIPOAOJIKUTESIbHOCTh BpEMEHU UCCIIEN0BaHMSI HOBO-
IO U CTAPOT0 OOBEKTOB, (DAKTOPHI: II0JI, YCIIOBUE (THUIIO-
KCHSI/KOHTPOJIb), Bo3aeiicTBue ((U3MOJIOTUYECKUIA
pacTBOp/dIyoKCETUH) U HOBBIN — 3HAKOMBII OOBEKT.

KoadduiimeHT AIUCKpUMUHALIUM CTaTUCTUUYECKU
3HAYMMO He pa3imJajics MeXIy rpyniamMu (puc. 2), 4Tto
yKa3bIBaeT Ha OTCYTCTBUE BIUSIHUM BO3NEUCTBUS TUIO-
KCUM 1 (IIyoKceTuHA Ha (DYHKIIMOHATBHOCTD MaMSITH.

Boouwtii aabupunm Moppuca — cnocobnocms
K NPOCMPAHCMBEHHOMY 00YHeHUID

CMelllaHHBIM  OUCHepCUOHHBINM aHanmu3 Mixed
ANOVA 0ObLT UCITOJB30BaH I UCCIEO0OBAHUS TUHA-
muku gateHTHoro nepuona (JIIT) moctmkeHms 1uiaT-
GOpPMBI O THSAM IJIsI TIEPBOI TIPOOBI, COCTOSIBIICH U3
4-x TIONBITOK. B KadyecTBe 3aBUCUMEIX II€pEeMEHHBIX
MBI paccMaTpuBanm 1-i, 2-i, 3-if, 4-¥1 n 5-i1 mHu, pax-
TOPBI: TI0J1, YCJIOBHE (KOHTPOJIb, TUTIOKCHST) U BO3IIEH -
cTBUE ((hU3MOTOTNYECKU pacTBoOp, (hyoKceTuH). Ta-
KOi1 ke aHann3 ObLI IPOBEACH IS BTOPOI IPOOBI IS
yeThlpex AHel. B KauecTBe 3aBUCUMBIX MEePEeMEHHBIX
paccMaTpuBaId 3HaYSHUS JJaTEeHTHOTO Nepuoaa, pak-
TOPBHI: T10J1, YCI0BUE (KOHTPOJIb, TUIIOKCHS) U BO3Ieii-
ctBre ((PU3MOJOTUYECKUN pacTBOp, (HIYOKCETUH).
st ycpeqHEHHBIX 10 YeThIPEM ITONBITKAM JaHHBIM B
nepBoit mpobOe M IepBOM OHE MOJY4eHO 3HAUYMMOE
BIMAHKE ycnoBus (runokcus) F ) = 7.6, p = 0.007,
Ne 3
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n? = 0.110, BosneiicTBust (PIyOKCETUH) F6y = 118,
p= 0.001, n? = 0.160 u B3aumoneiicTBUs (HaKTOPOB
ycnosue u Bosgaeiicteue F( ¢, = 6.9, p = 0.011, n? =
=(0.100. AnocTepuOopHBbIiA aHaIU3 C ITIONPABKOM IO
BboHdepponu mmokasai, 4To B IepBbIii IeHb OOyYeHUSI
rutniokcust yeeamumiia JITT B mepBoit mpode y B3pOCHBIX
camuoB (p = 0.009) (puc. 3a, ¢) u camok (p = 0.017)
(puc. 3b, ¢) mo cpaBHeHUIO ¢ JII1 KOHTPOJLHEIX XU-
BOTHBIX. B mocnenyiomme nHM 0OydeHUsT pas3IMunii B
JITT Mexny KOHTPOJIbHBIMU U TUTIOKCUYECKHUMU KPbI-
caMmu He HaOmomanock. I1o pesynbraTam cTacTUCTUYE-
CKOT0o aHa/imM3a OBLI MpOBeIeH TpexdaKTOpHBIN myC-
MePCUOHHBIN aHamu3 st 1—4-i TOIBITOK IepBOM
npoObl. AIIOCTEpMOPHBIII aHaJIM3 C IOMNPaBKOM IO
bondepponn mokaszai, 9To 3HAUYMMBIE PA3TNINS MEXK-
Iy TUTIOKCUYECKUMU U KOHTPOJIBbHBIMU KpbICAMU BbI-
SIBJICHBI B TIepBOIi monbITKe y camuoB (p = 0.01) u ca-
MoK (p = 0.007). BBenenue ayokceTuHa >KUBOTHBIM,
MOABEPTHYTHIM B TIepUOA HOBOPOXKICHHOCTH BO3/AEHi-
CTBMIO TUITIOKCHUY, YMEHBIIIWIIO JaHHKIN OKa3aTesb Ha
MEePBBI 1eHb Y B3pociibix caMmiIoB (p = 0.003) (puc. 3a, ¢)
u camok (p = 0.005) (puc. 3b,c), T.e. QIYOKCETUH BOC-
cranoBw1 JIIT 1o koHTpoILHOTO YpoBHS (pucC. 3¢C).

Ouenka npocmpaHcmeeHHol NamMsamu

Ha miaTerit IeHp rmocie epBoii IMPoOkl TECTUPOBAHUS
0o0y4eHUs yaassiiv rmiatgopmy U3 bacceiiHa U ucciaeno-
BaJI y KPBHIC NPOCTPAHCTBEHHYIO TMaMsiTh (1-if meHb
TECTUPOBAHMS TTAMSTH) 1 Yepe3 YeThIpe JTHSI OTIbIXa B
“ponHoii kyieTke” (4-ii IeHb TECTUPOBAHUS TTaAMSITH).
CMmemaHHBIN qucnepcuoHHbIN aHamm3 Mixed ANOVA
ObUT MCTIOIB30BaH TSI MCCIENOBAHUS (DYHKITMOHATh-
HOCTHU MaMsITU. B aKcnepMMeHTax Mo TeCTUPOBAHUIO
maMsITA OGHapYyXeHO 3HAYMMOE BIIMSTHUE THS TECTH-
poBaHus NaMATH (TIEPBBIIA/YETBEPTHIA HU), F (i) =
=23.1, p < 0.001, n? = 0.275, ycinoBus (KOHTPOJIb/TH-
nokeust) F ¢, = 16.8, p < 0.001, n? = 0.216 u B3anmo-
neiicteus (hakTopoB namaTh U ycnosue F( 4, = 11.5,

p < 0.001, n2 = 0.159. AnnocTepUOPHBIA aHAIU3 C I10-
npaBkoi 1o boHeppoHM IOKa3aj, YTO TUITOKCHUS
yBeJIMYMIIa BpeMsl TIpeObIBaHUS B LIeJIEBOM KBaJlpaHTe
y caM1IOB MO cpaBHEHMIO ¢ KoHTpoJsieM (p = 0.001), T.e.
VIAydIIAIa TTaMsITh Ha TIEPBBIM JeHb TECTUPOBAHUS, HO
BbI3BaJIa HEOCTOBEPHYIO TEHICHLIMIO Y CAMOK (puc. 4a).
HeoHnarambHOEe XpOHWYECKOE BBeleHUE (IyOKCeTHHa
HE U3MEHMJIO 3TOT ITOKa3aTe b TaMsITH KaK Y KOHTPOJIb-
HBIX, TaK ¥ TUIIOKCUYECKUX KpbICc. Ha riepBbIit 1eHb Te-
CTUPOBAHUS Y XUBOTHBIX C TUIIOKCUEH M (DITYOKCETH-
HOM BpeMs IIpeObIBaHUS B 1IEJIEBOM KBaJpaHTe ObLIO
BBIIIIE, YEM Y KOHTPOJIBHBIX KPBIC C BBeACHUEM (hJTyOK-
cetuna (camupl, p = 0.024; camxu, p = 0.021) (puc. 4a).

IIpu TectTupoBaHUM TaMsTU Ha 4-i1 1eHb OOHApY-
JKEeHO, YTO TUITOKCHS YBEJIUMUIIIa BpeMs IIpeObIBaHUS B
ejaeBoM KBaapaHTte y camok (p = 0.044), To ecTb ymyd-
IIKJIa COXPAaHHOCTb MPOCTPAHCTBEHHOM MaMsITU, HO
He u3MeHuIa ee y camioB (puc. 4b). BeeneHue ¢iy-
OKCeTMHA He M3MEHMJIO 3TOT IToKa3zaTeldb ITaMSITH,

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU

%

b
o (@) (b)

70

60

50+

40

D — Control+saline [[]] — Control+fluoxetine

. — Hypoxia+saline . — Hypoxia+fluoxetine

Puc. 2. KoadhduumeHT AMCKpUMUHALIUU B UCCICIOBAHUM
(byHKIIMOHATTLHOCTH TTaMSITH B TECTE “pacrio3HaBaHUe HO-
BOTo 00beKTa” y caM1IoB (a) U caMoK (b) B3pOCIIBIX KPBIC
KOHTPOJIBHOI TpynIibl UM TOABEPTHYTHIX BO3ACUCTBUIO
TUITOKCUU, a TaKXe BBeIeHUIO (IyOKCeTHHA WU (HU3HO-
JIOTUYECKOTO pacTBOpPA B HEOHATAJIbHBII MEPUOJ pA3BUTHSI.
OpauHara: Ko3@GUUUEHT AMCKpUMUHALKK (%).

KaK Y KOHTPOJIbHBIX, TaK U TUMOKCUYECKUX KPBIC
oboero nona (puc. 4a ,b). OyHKIIMOHATLHOCTh ITAMSITU
Ha 4-if TeHb TECTUPOBAHUS ITO0 CPAaBHEHUIO ¢ 1-M THEM
ObUTa HUXe y rurnokcudyeckux camios (p < 0.001), a
TaKKe y rurokcudeckux camuon (p = 0.011) u camok
(p = 0.004), mogBeprHyThHIX BBEIECHUIO (hIyOKCEeTHMHA
(puc. 4a, b).

Ypoesenv kopmukocmepona 6 naazme Kposu 'y 83p0cavlix
CaMy08 U CamoK Kpbic nocie mecmupo8anuu namsamu
Ha 4-11 denv 6 6odHoM nabupunme Moppuca

OnHoMepHBI Tpex(aKTOPHBIA AMCIEPCUOHHBIN
aHajiu3 ObLT UCTIOIb30BaH ISl 00Pa0OTKM JaHHBIX T10
COZIEp>KaHUI0 KOPTUKOCTEPOHA B IJIa3Me KpoBU. B Ka-
YecTBE 3aBUCUMBIX TIEPEMEHHBIX paccMaTpUBaId CO-
Jiep>)KaHue KOPTUKOCTEpOHa, (haKTOPbl BKIIOUYAJIM:
noJj, ycioBue (KOHTPOJb, TMIIOKCHS), BO3INEHCTBUE
Ne 3
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Puc. 3. JlateHTHBII Nepuoa JOCTUXKEHUS TUIaT(GOpMBbl B BOMHOM JadupuHTe Moppuca y caMLoB () 1 caMoK (b) B3pOCIbIX KPbIC
KOHTPOJIBHOM TPYMITbl WM MOABEPrHYTHIX BO3IECMCTBUIO IMITOKCUHU, a TAKXKE BBEIEHUIO (DIIyOKCETUHA WU (PU3UOIOTMYECKOTO
pacTBopa B HEOHATaJIbHBIN Tlepuod pa3BuTus. Adcuucca: mpoOsl (1, 2) u naTh TpeHupoBouHBIX AHeit (D1—D5). OpauHara: na-
TEHTHBIH Mepuo] (C) TOCTKEHUS TIaTGOPMEL. (C): TpadUK WJUTIOCTPUPYET PE3YJIbTATHl CTATUCTUYECKOTO aHAIKN3a B TIEPBBIN Tpe-
HUPOBOYHBIH 1eHb B 1Tpobe 1 y camuoB (a) u camok (b). **p < 0.01, kKoHTposb + HU3HOIOrUUECKUT pacTBOP Vs TUMIOKCUsT + bu-

3MOJIOTMYECKUI pacTBOP; ++p < 0.01, runokcus + (pU3NOJOTMUYECKUIA pacTBOP VS TUITOKCHUS + (hayoKceTuH. JlaHHbIe IIpeacTaBiie-

HbI CPEHUMU 3HAYCHUSIMU T CTaHIAaPTHBIE OLIUOKU CPETHETO.

(bu3nonornueckuii pactBop, payokcerun). O6Hapy-
JKEHO 3HaYMMOE€ BIMAHKE (HakTOpoB NoI: Fj 6,y = 36.4,
p<0.001,n?=0.370 m ycnosue: F; ¢, = 11.5, p = 0.001,
Nn? = 0.158 Ha comepxaHue KOPTUKOCTEPOHA. AMOCTe-
PHMOPHEIN aHAIM3 ¢ moIlpaBkoit mo boHdbeppoHm mo-
KasaJl, YTO TUTIOKCUS YBEJIMYMIa COAepXKaHUe KOPTU-
KOCTEpOHAa Yy CaMOK KPBIC, TI0 CPABHEHUIO C KOHTPOJIb-
HbeIM 3HadeHueM (p = 0.024) (puc. 5b), HO He
M3MeHWIa y caMloB (puc. 5a).

DiryoKCeTHH He M3MEHIIT YPOBEHb TOPMOHA KaK Y
KOHTPOJBHBIX KPBIC, TaK M €r0 ITOBBIIIEHHOE COAEP-

KYPHAJ 3BOJIIOLIMOHHON BUOXUMUU U GHU3NOJIOTUN

>KaHUE y TUTIOKCUUYecKuX Kpbic. [1pu aToM conepxka-
HUE KOPTUKOCTEPOHA B MJ1a3Me KPOBU Y TUTIOKCUYE-
CKHMX CaMOK C BBeJleHMEM (hJIYOKCETMHA OBIJIO BHIMIIE,
YyeM Y KOHTPOJIbHBIX CaMOK C €ro BBe€JIeHUEM
(p = 0.012) (puc. 5b). O6panraet Ha cedOsT BHUMaHME
0oJjiee BBICOKOE coOJepKaHUEe KOPTUKOCTEpOHa Y
KOHTpoJibHBIX (p = 0.001), runokcuyeckux (p =
= 0.024) caM110B, 1 Y KOHTPOJIbLHBIX CAMIIOB C BBEC-
HueM dayokcernHa (p = 0.001) mo cpaBHEHUIO C CO-
Jiep>KaHUEM KOPTUKOCTEPOHA Y CAMOK COOTBETCTBY-
IOLIMX TPYIIIL.

Ne 3
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Puc. 4. [IpocTtpaHcTBeHHasl MaMsITh Ha TIepBhIi (a) ¥ 4eTBepThIil (b) THU TeCTUpOBaHUs Ge3 IUIaT(hOPMbI B BOTHOM JIAOUPHUHTE
Moppuca y caMIIOB M CAMOK B3POCJIBIX KPbIC KOHTPOJBHOM TPYIIIbI WM ITOABEPTHYTHIX BO3ACHCTBUIO TUITIOKCHHM, a TAKXKE BBEIC-
HUIO (QJIyOKCETHHA WIH (DU3MOJIOTMYECKOTO PACTBOPA B HEOHATAIBHBIN Tiepron pa3Butus. OpauHaTa: BpeMst HaXOXICHUS B IIe-
JieBoM KBazapaHTe (¢). *p < 0.05, **p < 0.01, koHTpoJb + (husMoIOrnyecKuit pacTBOp Vs rUIokcust + HpU3noaoruiecKuii pacTBop;
*p < 0.05, KOHTPOIb + (IIYOKCETHH Vs TUTIOKeust + dayokcetnH; Yp < 0.03, YWp < 0.01, mamMsITh Ha TIepBBIiA VS YeTBePTHIi IHU Te-
cTupoBaHusl. JJaHHbIe TIPEACTaBIeHbI CPSIHUMHU 3HAYEHUSIMU + CTaHIApTHBIE OIIIMOKY CPEIHETO.

OBCYXJIEHWE PE3YJIbTATOB

HacTosiiee vcciaenoBaHue 1eMOHCTPUPYET HOBBIE
JTaHHbIE O BIMSIHUM HEOHATAJIbHOTO CTPECCa, BhI3BaH-
HOTr'0 YMEPEHHOM TMIIOKCHUEH, Ha CIIOCOOHOCTh K IIPO-
CTpPAaHCTBEHHOMY OOyYeHUIO0, (QYHKIMOHAIBHOCTH
MPOCTPAHCTBEHHOM MaMsITH Ha pa3HBIX CPOKAaX TECTU-
poBanus, peakTuBHOCTh [ TAKC y B3pOCbIX CAaMIIOB U
caMoK KpbIc [17]. Tunmokcus He M3MEHWIa CII0CO0-
HOCTb KpBIC 000€ro IoJia U3y4aTh MECTOMOJIOXEHUE
w1aT(OPMBI, O YeM CBUACTEIBCTBYET YIIyUIlIEHIE 00y~
YEHUSI C TIEPBOTO 10 TISITHIN AeHb TPEHUPOBKU. TOIBKO
B MepBOIi Mpo0Oe B MepBbIii U3 MITU TJHE TPEHUPOBKU
0OHapy:KeHO yBeJIMYeHUE JJATEHTHOTO Meproaa T0CTU -
XeHUd TU1aTopMbl B BOTHOM JIabnupuHTe Moppuca y
KpBIC 000€T0 MOoJjIa TMIIOKCUYECKOI TPYMIIHLI II0 CpaB-
HEHMIO ¢ KOHTpoJieM. [ToaydeHHbIe pe3yabTaThl 10 UC-
cJiefoBaHUIO ITaMsITU B TecTe “PacriozHaBaHMEe HOBOTO
o0beKTa” U BOTHOM JJabupuHTe Moppuca comiacyroTcst
Y CBUIETEIBCTBYIOT O TOM, YTO YMEpeHHasi HeoHaTaJlb-
Hasl TUTTIOKCHUSI He BbI3BaJia 1e(ULUT MamsTu. boiee To-
ro, TUIIOKCHUS Jaxe yaydiuia pyHKIMOHAJIbHOCTD Ma-
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MSITU Yy CaMIIOB MPU TECTUPOBAHUU HOJITOBPEMEHHOMN
naMsTv Ha 1-i1 JeHb, a y caMOK — TIpU TeCTUPOBaHUU
Ha 4-fi JeHb MO CPaBHEHUIO C COOTBETCTBYIOLIMMU
KOHTPOJIbHBIMU 3HAYEHUSIMU. TeM He MeHee y TUIIO-
KCUYECKMX, HO HE KOHTPOJIbHBIX KPbIC, OOHAPYXKEHbI
pa3nyusl B COXpAaHHOCTU MPOCTPAHCTBEHHOM MaMSITH,
0 YeM CBUIIETEJIbCTBYET CHIDKEHUE MaMITU Ha 4-ii IeHb
TECTUPOBaHUS MO cpaBHEeHUIO ¢ 1-M nHeM. Conepxka-
HUE KOPTMKOCTEPOHA B IJ1a3Me KPOBU ObLIIO OMHAKOBO
BO BCEX TpyIIlax CaMIIOB W XapaKTepu3oBaJIoCh OoJee
BBICOKMMM T[OKa3aTessiMU, 4yeM y caMokK. lurokcus
yBeanumia peaktuBHocTh I TAKC y camok, 4To couera-
JIOCh y HUX C 0oJiee BBICOKOU (DYHKIIMOHATBHOCTHIO
TONITOBpeMeHHOM TTaMsITh. DIYOKCETH HU B OMHOI 13
IPYIII KPBIC HE OKa3aj HeOJarornpusTHOE BIUSIHUE Ha
WCCIIENOBAaHHbIE KOTHUTWMBHBIEC MMOKa3aTesiu, U Jaxe
HOpMaJIM30BaJl TOKa3aTeab MPOCTPAHCTBEHHOTO O0Yy-
yeHus1. Ero BBeaeHNEe TakKe HE HAPYIIWIIO YIydllIeHUE
MaMsITH Y CaMIIOB Y CAMOK, MOJIBEPTHYTHIX TUTTOKCUU.

OTcyTCcTBUE HApYyLICHUM B ITOKAa3aTeIsIX 0OydeHUs
TOCJIE TIEPBOTrO IHS TPEHUPOBKM, a TAKXKE MPOCTPAH-
CTBEHHOI MaMsITH, Y TUITOKCUUECKUX B3POCIIBIX KPbIC
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Puc. 5. ConepxaHne KOPTUKOCTEPOHA B TIa3Me KPOBU y caMIIOB (a) 1 caMOK (b) B3pOCIIbIX KPhIC KOHTPOJIBHO TPYITITBI MJIU O/~
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on pa3Butusi. OpaMHaTa: coiepkaHre KOPTUKOCTEpOHA B Iuia3Me KpoBU (HMoJib/i). *p < 0.05, koHTposib + dusnosornuyeckui

pacTBOp VS TUITOKCHS + (PU3MOJIOTUIECKHIA pacTBOD; ++p < 0.01, KOHTPOJb + (IIYOKCETHH VS TUIIOKCHS + (DIIYOKCETUH, #p <0.05,
##1) < 0.01, ipy CpaBHEHWH TIONOBBIX pasIMIMii. [JJaHHEIE TIPENCTaBIeHbl CPEIHIMHI 3HAYCHUSIMY £ CTAHIAPTHBIE OLIMOKH CPeii-

HEro.

M0 CPAaBHEHMIO C KOHTPOJIbHBIMU 3HAYEHUSIMU MOXHO
OBbLIO OBl OOBSICHUTH UCTIOJIb30BAHUEM YMEPEHHON MO
CTETIEHU U JJIUTEIbHOCTA HOPMOOApUUECKON TUIO-
KCUHU, CMOAEIMPOBAHHOM TMyTEM CHUXXEHUSI KOHIIEH-
Tpallul KUCJOPOJa BO BABIXaGMOM BO3IyXe, W BBI3bI-
Bawlei aeULIUT KUCIOpoJa Y HOBOPOXIEHHBIX
KpbicaT. Kak yke ymoMuHaaoch BO BCTYIJICHUU, UMe-
IOTCS MHOTOYMCJIEHHbIE JaHHbIE O IMOBpEXIAloleM
BJIMSIHUM TUITOKCUU-UILIEMUN Ha KOTHUTUBHBIE, (HU-
3UOJIOTUYECKUE U MOP(DOTeHETUUECKME TT0KA3aATENU Y
rpe3yHOB [ 12, 13]. B HeGoabIIOM YKciie padboT, B KOTO-
pPBIX MCCEOOBAJIU BIUSHUE TepUHATaJIbHOT HOPMO-
Oapryeckoil TMMoKcuMMu 0e3 MIeMUWU Ha MPOCTpaH-
CTBEHHOE O0YYeHME U MaMsITh Y TPbI3YHOB, MOJIYYEHbI
He OJlHO3HauHble pe3yabraThl. Hanmpumep, runokcusi
(8% xucmopona, MPONOKUTEILHOCTH 120 MHH) Yy
KpoicaT ImHnn Wistar B Bo3pacTe IBYX JHEU He BhI3BasIa
U3MEHEHUI B MPOCTPAHCTBEHHOI MaMsITH B TAOUPUHTE
bapHca npu poctwkeHuun 41—47 nHeit xusHu [24].
[Tpu aTOM NpeHaTasibHas HOpMobapuyeckasi TUTTOKCHS
(7% xucnopoma, MPOOOJDKUTENbHOCTH 180 MMH) Ha
14-i1 neAp OEpEMEHHOCTH Y KpbIC TUHUM Wistar BBI3bI-
BaJjla HapyllleHre NaMsTu B TecTe “Pacro3HaBaHue HO-
Boro oonwekTa” y 20—30-mHeBHOro moroMcTBa [25].
Anoxkcus (100% a3zoTHas cMeCh, IPOIOKUTETLHOCTD
25 MUH) OMHOJHEBHBIX KPBICAT TMHUM Wistar BbI3bIBa-
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Jia Ae(UIUT MPOCTPAHCTBEHHOM ITaMsITU B BOTHOM Jia-
oupuHTe Moppuca npu TECTMPOBAHMM B BO3pacTe
60 nHeit [26]. YMepeHHYIO TMIIOKCUIO Ha B3POCJIBIX
MJICKOMUTAIOIINX KMBOTHBIX YaCTO IIPUMEHSIIOT IJIst
MOBBIIIEHUSI PE3UCTEHTHOCTA HEPBHOII CUCTEMBI K
HayibHEWIIeMy BIMSIHUIO OPYroro THIMa cTpecca, npu
9TOM aKLEHTUPYeTCs] BHUMaHUE Ha TOM, YTO B aJarl-
THUBHOM ME€XaHU3ME YCTOMYMBOCTU MO3ra K JajbHEel-
1IeMy BJIMSIHMIO HOBOIO CTpecc-(akTopa y4acTBYIOT
mIIOKOKopTUKouabl [9]. OnHako, Kak ObLIO ITOKa3aHO
paHee, yMepeHHass HopMoOapudecKasi HeOHaTaJabHas
TUITOKCHUS HE 3allMTUJIA Y MOJIOIBIX KPbIC KOTHUTHUB-
HBI€ CIIOCOOHOCTH B YCJIOBUSIX J00aBJIIEHUSI HOBOTO
cTpecca (3ByKOBOI CUTHAJT), KOTOPBI BBI3BIBAN Y KM -
BOTHBIX AeuliuT namsaTtu [24]. IlepeyncieHHble pa3-
JIN4YSI BO BJIUSIHUM TUIIOKCUM CBSI3aHBI C Pa3HBIMU
YCIOBUSIMU TUIIOKCUYECKOTO BO3MIEHCTBUSI, BO3pACT-
HBIMM XapaKTepUCTUKAMHU, a TaKxKe MCIIOJIb3yeMbIM
TECTOM JIJIS1 OLIEHKU ITOCIEACTBUIA TUTIOKCUY, Y CAMUM
JU3aiHOM 3KCIIePUMEHTOB.

I1pu n3yyeHnn BIMSHUS TIPEeHATaIbHON HOpMOOa-
pUYECKOM TMITOKCUU MOKa3aHO OTKJIOHEHME B pa3BU-
TUH TUIIIIOKaMIIa y KpbIC OoJiee paHHEro Bo3pacra 1o
CpaBHEHUIO C BO3PACTOM KpPbIC, MCCJIEIOBAaHHEIX B Ha-
mieit padore. Tak, y KphICc B Bo3pacTte 23 gHei XXKU3HU B
MOpGOMETPUYECKHMX XapaKTePUCTUKAX ITUPAMUIHOTO
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ciosg 1ot CAl rummokamiia BBISIBIIEHO CHIDKEHUE
yucia KJIeTok nocie runokcuu [25]. Ipu ncnoab3oBa-
HUM TPAHCMUCCUOHHOM 3JIEKTPOHHOII MMKPOCKOIUMN
OOHapyXeHO, UTO HeOHATaJIbHAs aHOKCUSI UHAYLIMPO-
Bayia y 60-IHEBHBIX KPbIC UBMEHEHUSI B TMITIIOKAMIIE,
OpUBOIAIINE K ITOTepe KIIETOK M HapyLIEHUIO €ro
¢yukuwmii. [Tocie cormocraBneHus JTaHHBIX MOp(hOTeHe-
3a C MOBEICHYCCKUMHU TTOKA3aTeIIMU aBTOPHI BbIIBU-
HYJIM TIPEAIIOJIOKEHUE O CBSI3U M3MEHEHMIA B TUIIIO-
KaMIie ¢ 1eULIMTOM IIPOCTPAHCTBEHHOM maMaTu [26].

OTCcyTCTBYE MOBPEXIAIONIETO BAUSHUS TUIIOKCUU
Ha KOTHUTUBHBIE TTOKa3aTeIn Y B3pOCIbIX KPbIC B Ha-
et paboTe MOXeT OBITh CBSI3aHO U C HEMPOreHe30M B
runmnokamrie. [TokazaHo, 4To B TUMIIOKaMIIE B3POCIIbIX
MJIEKOTIMTAIOIIMX HEpOTeHe3 YCUJIMBAeT HEpOHaIb-
HYIO TJTACTUYHOCTh, KOTOpAasi JIEXXUT B OCHOBE TaMsITU
[27, 28]. Pe3ynabTaThl M3y4yeHUsI, HE MCCIECIOBAHHOTO
paHee mpoliecca HeiiporeHe3a B X0Je TIOCTHATAIbHOTO
pa3BUTHS, TTO3BOJIWJIO TIPEAINOJOXUTh, YTO (DYHKIIMS
HEUPOHOB, KOTOPbIE TEHEPUPYIOTCSI B 3y0UaTOil U3BU-
JIMHE B paHHEM IIOAPOCTKOBOM BO3pacTe U KOTOpPHIE
OMPEAETSIOT MOsIBJIEHWE MPOCTPAHCTBEHHOM HaBUTra-
11U, sBisieTcsl BpeMeHHoi. [Ipu nocTuxxeHuu mnoso-
BO3PEJIOTO COCTOSIHUSI B JAHHOM CTPYKType TUIIIO-
KaMIIa TTOSIBJISIIOTCSI HOBbIE HeHpOHBI, BBIMOTHSIOIINE
aJanTUBHYIO (BYHKIIUIO, YTO CBUIETENBCTBYET O BO-
BJICYEHMU HeliporeHe3a B 3Tu Imponecckl [29, 30]. ITo-
CKOJIbKY MbI HE OLIEHUBaJIU HEMpOreHe3, Mbl MOXeM
TOJIBKO TIpeNnojaraTh, YTO MHTEHCUBHOCTD U TIPOJIOJI-
XKUTEJbHOCTb MPUMEHEHHOTO HaMU TMITIOKCHUYECKOTO
cTpecca MOTYT CITOCOOCTBOBaTh 0OPa30BaHUIO HOBBIX
HEMPOHOB B CTPYKTypax THIIIIOKaMMa y B3POCJbIX
KpPbIC Y YCWICHUIO MPOCTPAHCTBEHHON MaMsATU TIO
CPaBHEHMUIO C KOHTPOJbHBIMU TTOKA3aTEISIMM.

HuBenupoBaHUIO BpEIHBIX MOCIEACTBUM TUIIO-
KCUM U YCWIECHUIO (pyHKIIMOHAJIBLHOCTU MaMSTHU TaK-
Xe, BEpPOSITHO, COITYTCTBOBAaJl XOHIUIMHT XWBOTHBIX.
JIeiCTBUTEIbHO, B HAIleM SKCIEPUMEHTE KpbICSITa
MocJjie TUIMIOKCUM KaXKIblii pa3 MoJABEPTrajiiCh B3SITUIO B
PYKM TTOCJIe YKOJIOB (QIyOKCETHHA I (PU3NOJIOTHIYE-
CKOTO pacTBOpa B Te4eHHUE ABYX Hemeslb. Bo3aMoxkHOe
MOPOTEKTUBHOE BIIMSHHME XIHIUIMHTA IIPU U3YYCHUU
MOCJIEACTBUI TUMIOKCUM-UTIIEMUU OOCYKIaJIOCh B JIN-
Tepatype [31]. KpoMe TOro, couyeranue X>HIIMHTA U
HCCIIeNOBaHNUE KPBIC B IBYX pa3HBIX TeCTaX, B HAIIIMX
9KCHepUMEHTaxX (TeCT pacIlio3HaBaHUE HOBOTO OOBEK-
Ta, a 3aTeM BOJIHbII TabupruHTe Moppurca) TakKe MOT-
JIY TIPUBECTH K YJIYYIIECHUIO MCCASIOBAHHBIX TT0Ka3a-
teneii. O MOOUMUIMPYIOIIEM BIMSIHUUA COYETAHUS
CTPECCOPHBIX BO3ICICTBUIT HA TTIOBEACHYECKU U (DU-
3MOJIOTMYECKUI OTBETHI COO0IIaI0Ch HAaMU paHee [32].

JlanHEIe 0 00o1ee cinaboit 3(pHEeKTUBHOCTU COXpaHe-
HUSI TIaMsATU Ha 4-i1 IeHb TeCTUPOBAHMUS IO CpaBHE-
HUIO C |-M JHEM TEeCTUPOBAHUS Yy TUIIOKCUYECKUX
KpbIC 000€ro mosa, HoO OTCYTCTBUE TaKUX PATUYUUN Y
KOHTPOJIbHBIX KPbIC MOXET YKa3bIBaTh Ha Pa3HbIil Me-
XaHWU3M BJIUSTHUSI TUITOKCUM Ha CUHANTUYECKUE MPO-
1IECCHI, BOBJICUEHHbIE B OpraHU3all1Io namMsTu. B ocHo-
BE MPOCTPAHCTBEHHOM MaMsITU TIEPBOTO U YETBEPTOrO

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU

JIHEW TeCTUPOBaHUS TOC]e ydaleHUsl TiaTdopMbl U3
OacceiifHa jexat pasdHble (h)OpMbl CHHATITUYECKOM TLJ1a-
CTUYHOCTH — KpaTKOBpEMEHHasl MJIaCTUYHOCTh U J0JI-
TOBpeMeHHas MOTeHIIMallMs, KOTOpble B Pa3HOU CTe-
MEeHU 3aBUCST OT aKTUBAILIMM PELENTOPOB IyTaMara,
WUTPaIoNIEero LeHTPaIbHYIO poJib B (hOPMUPOBAHUHM Ma-
Msatu [33]. IlmyramaTeprudeckasi cucTemMa yJyacTBYeT B
peryJisiiiuu MaMsITU C TOMOUIbIO HECKOJbKUX TUIIOB
pPEeLEeNnTOpOB, OOHAPYKEHHBIX BO BCeX 00JIACTSIX KOPTH -
KOJTMMOWYECKUX CTPYKTYp MO3ra. YBeIU4YeHUE BpeMe-
HU TIpeObIBaHMSI B 1IEJIEBOM KBaJApaHTE Y TMIIOKCUYE-
CKMX CaMIIOB MpU TECTMPOBAHUU MaMSTH Ha TEpBbIi
JIeHb TIocTie yIaJleHUsI TUIaT(hOPMBI, a Y TUTTOKCUYECKUX
CaMOK TIpU TECTUPOBAHUU MTaMSITU Ha YeTBEPThIil 1eHb
MOXET CBUIIETEIbCTBOBAaTh 00 aKTMBAIIUW TOJTOBpE-
MEHHOW noTeHuuanuu. B 3TOM maHe MHTEpecHbI
JIaHHbIE O JOJITOBPEMEHHOM BJIUSTHUM MHTMOUTOPA 00-
paTHOTO 3axBaTa CEpOTOHUHA (QJIIYyOKCETUHA, XPOHUYE-
CKO€ BBEJEHUE KOTOPOTO OCYIIECTBISIIOCh HAMU Cpa3y
MocJjie OAHOKPATHOTO BO3AEUCTBUS TMIIOKCUEN ABYX-
JNHEBHbBIX KpbIcAT. [IpoTecTupoBaHHOE HAMU BIUSIHUE
¢JTyokceTHHA TI0Ka3ajo, YTO Y KOHTPOJbHBIX KPbIC
oboero mojia GJIYyOKCEeTUH HE BBI3BAJl M3MEHEHUU B
(YHKIMOHAJIBHOCTHY TIaMSITH, a B YCIIOBUSIX, CO3JAHHbBIX
TUTTIOKCUEN, COXpaHWI YCUJIEHUE MaMsITH TIepBOTo THS
TECTUPOBAHMUS Y THITOKCUYECKMX CAMIIOB U MTaMSsITH YeT-
BEPTOro JHSI TECTUPOBAHUS Yy TUITOKCUYECKUX CaMOK.
Haim naHHbIe MO3BOJISIIOT TMperoaraTb, YTO HEOHa-
TaJlbHOE BBeJIeHNE (DIyOKCEeTHHA TMITOKCUYECKUM KPbI-
caM He€ OKa3bIBAaeT BJIMSHUS Ha JOJITOBPEMEHHYIO MO-
TEHLIMALIMIO Y TMTIOKCUYECKUX CAaMIIOB U CaMOK.

VBenuueHue BpeMEHM MpeObIBAaHUS B 1I€JIEBOM
KBaJpaHTe B BOMHOM JIabupuHTe Moppuca y TMIIOKCH-
YeCKMX CaMOK 1 OTCYTCTBUE U3MEHEHUI B 3TOM II0Ka-
3arelie y TMIMMIOKCUUECKHUX CaMIIOB COUETAIUCH C YBEU-
YeHMEeM Y TIepBbIX COAEpP>KaHUSI KOPTUKOCTEpPOHA B
1a3Me KpOBHU M OTCYTCTBHMEM M3MEHEHUI B 9TOM MOKa-
3atesie y BTopbix. I1o maHHbBIM nuTeparypsl [17], TecTu-
poBaHUe B JabupuHTe Moppuca BbI3BIBAET Y TPHI3YHOB
CTpecC, COIPOBOXIAIOIIMICI M3MEHEHHUEM peaKTUB-
Hoctu ITAKC (mo comepXaHWIO KOPTHMKOCTEPOHA B
maa3sMe KPOBHM). YpPOBE€Hb KOPTHMKOCTEPOHA BO BCeEX
rpyIinax Obul BbIIIE y CAMIIOB, YeM Y CAMOK, YTO MOXET
OBITH CBSI3aHO C OoJiee paHHEH amanTalureil mpoiecca
BBICBOOOXIEHNSI KOPTUKOCTEPOHA B OTBET HA XPOHM-
YeCKHIii cTpecc y caMok [34, 35].

DiryokceTHH He M3MEHUJI CoIepKaHWe KOPTHUKO-
CTepOHA Yy KOHTPOJBbHBIX KPbIC U HE UBMEHWJ TaKXKe
TOBBIIIICHHBIA YPOBEHb 3TOTO CTPECC-TOPMOHA Yy TH-
TTOKCHMYECKMX KPBIC 000€ero moJja, T.e. BBeaeHue (iry-
OKCEeTHHA He TIOBJIMSJIO Ha CoJepKaHUue KOPTUKOCTE-
poHa. TecHoe B3aumoneiictBue [ TAKC c cepoToHU-
HEPrMYeCcKO CHUCTEMOW B OTBET Ha CTpecc B
3aBMCHMMOCTHU OT T10J1a TIOATBEPXKAAIOT JaHHbBIE O TOM,
YTO MPUBBIKAHUE K CTPECCY COIMPOBOXIAETCS YBEJIM-
YEeHWEM YYBCTBUTEJIILHOCTA MpPEeCUHANTUYECKUX pe-
uenTopoB 5S-HTI1A y cam110B, HO MOBBILIEHUEM YYB-
CTBUTEJIbHOCTU  TIOCTCUHAINTUYECKUX  PELENTOPOB
5-HT1A y kpbIc 060ero nona [36, 37]. CepoTOHUH, KaK
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yXe YyIIOMUHAJIOCh, YYaCTBYET B PETYJISILUN DYHKIIUU
TUMIOKaMIIa, UTPaloIero BeaylLyto pojib B opMUpo-
BaHUMU MTPOCTPAHCTBEHHO mamsTu [15].

ITonoBble pa3nuuus BO BAWSIHUW TMIIOKCUW HA MC-
cienyeMble HaMy CUCTEMbI CBSI3aHbI C TOJIOBBIMU TOP-
MOHaMM, KOTOpPbIE MOAYJIUPYIOT MPe- U MOCTHATAIbHOE
pa3Butue MHorux cucrem, Bkiodass ITAKC u koraum-
TUBHYIO CUCTEMY, [IOTOMY B XOJIE€ Pa3BUTUSI KPBICSIT MO-
TYT OINPEJENSATh BIUSHUE INTIIOKOKOPTUKOUIIOB U Ha KO-
THUTUBHBIE Tpoliecchl. [loa BIMSHUEM MOJOBBIX TOp-
MOHOB H3MEHSETCsl CUHAINTUYecKasl TUIACTUYHOCTb —
KJIIO4eBOI MexaHu3M naMsTu [25, 27, 38]. Panee Ob1110
00OHapYKEeHO, YTO CTPECC, BbI3BAaHHBIIA HEOHATAIbHOM
HOpMOOaprUeCcKOi TMITOKCUEN, BEI3BIBAET Y HOBOPOXK-
JIEHHBIX KPbIC YCUJIEHUE CEKPELIUU KOPTUKOCTEPOHA U
TECTOCTEpPOHOBOI BOJIHBI [8]. BhI3BaHHOE TMITOKCUEH
yBeJIMYeHUE YPOBHSI TECTOCTEPOHA B IMEPBbIE ABa JTHS
rocJie poxaeHus (Bo BpeMsi HOpPMaJIbHOTO HEOHATalb-
HOTO BCIUIECKA TECTOCTEPOHA) MPOrpaMMMpPYET ITOCTe-
nmytonnyro aktuBHOCTh I TAKC. HopmanbHast nmHaMuKa
TECTOCTEPOHA Y HOBOPOXKIESHHBIX HEOOX0aruMa 1151 Ipa-
BuibHoOro pasputus [TAKC u rumnoranamo-runodu-
3apHO-TOHAaJHO# cuctemMbl. Ha ocHoBaHUM pe3ysbTa-
TOB UCCJIEAOBAHUI, MPOBEAEHHbBIX HA TUITOKCUYECKUX
B3POCJIBIX KpPbICaX, aBTOPaMU ObLI CeJIaH BBIBOJI, YTO
OoCTpasi TMIIOKCUSI B HEOHATAJIbHBIM MEPUOJl Pa3BUTHUS
MOXET WMETb [JOJTOCPOYHbIE MOCJENCTBUS IS
ITAKC u runoranamo-Tunodu3apHO-roHaJHOU CU-
CTEMBI B 3aBUCUMOCTH OT II0JIOBOTO n1uMopdu3Ma [8].

XOoTss Mbl HE OMNpeAessii CTaaulo 3CTPajbHOIO
LIMKJIa Y CaMOK mepes 3a00poM KPOBH, TTOJIydeHHBIE
HaMU JaHHbIC YKa3bIBAIOT HA Pa3JIMYHOE BIUSTHUE TU-
MOKCHUM Ha MOKa3aTeJu MPOCTPAHCTBEHHOM MaMsITU B
pa3Hble CPOKU TECTUPOBAHUS M HAa YPOBEHb KOPTUKO-
CTepOHa Y Pa3HOIIOJILIX B3pOCHIbIX 0ocobeii. UMerormecs
JIaHHbIE O BIUSHUU (Pa3 d3CTpalbHOIO LIMKJIA, Kacalo-
IIYeCs] BIUSHUSI CTEPOUIOB SIMIHUKOB HA KOTHUTUB-
HBIE TIPOIISCCHI, HE BCeTaa yoenuTelbHEI. B HacTosee
BpeMsI MoJjaraloT, YTO 3CTPaaMoJ OKa3biBaeT aKTUBA-
LVOHHBIA 3(@dEeKT Ha MPOCTPAHCTBEHHYIO ITaMSITh,
OIMOCPEIOBAHHYIO TUMIIOKAMITOM, KaK Y 0COOCi JKeH-
CKOro, Tak M MyxcKoro rnosa [38]. dakTuiyecku, 3CT-
POTEHEI SIBIISIOTCS BAXKHBIMU MOIYJIITOPAMU MAMSITU 1
HelpOoHHOH PyHKIINU y 000ero nmoJjia. XoTs 3CTPOTreHbBI
MPOU3BOASATCS B OCHOBHOM (hOJTUKYJISIPHBIM arrnapa-
TOM SIMYHUKOB, HO TaKXXe MPUCYTCTBYIOT B CEMEHHMU -
Kax y ocobeil My>KCKOTO I10JIa, TJe OHU MOTYT TOCTUYb
KOHILIEHTpalUU, TUITUYHOM JIJIsI )KEHCKOTO OpraHu3Ma.
JlokanbHBII CUHTE3 3CTPOTeHOB B TMITIOKAMIIE TAKKe
BaxkKeH JJIST ITPOLISCCOB MaMSTH Y 0co0eil 000ero moJa.
[TockoabKy cTpecc BAUSIET Ha TIPOU3BOICTBO TTOJIOBBIX
TOPMOHOB, HCCIeAOBaHVE BIUSTHUS 3CTPATbHOTO IINK-
JIa UMeeT BaxKHOe 3HaYeHUe KakK IJisd HeiipoOuoiaoruu,
TaK M KJIMHUKU, a TaKKe JJIsl pa3BUTHUSI TepaIltiu KO-
THUTHUBHOM cepsl [39].

Takum oOpa3zoM, HeOHaTaJlbHAsI YMEpeHHasl HOp-
MobapuuecKasl TUIIOKCUS B HallleM MCCIEIOBAaHUU He
W3MEHWJIA WIN Jaxe YCUIUIa (yHKIIMOHAILHOCTD Ma-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

MSITH B 3aBUCUMOCTH OT BpEMEHU TECTUPOBAHUSI TTaMSI-
TU U ToJia KUBOTHBIX. OOHApPYKEHO JI0JITOBPEMEHHOE
MPOTEKTUBHOE BIUSIHUE (DIYOKCETHHA, XPOHUUYECKOE
HEOHATAJIbHOE BBEICHUE KOTOPOTO HOPMAIM30BAJIIO
CIOCOOHOCTh K OOY4YeHH10, HE M3MEHWIO (DYHKIIUO-
HaJIbHOCTh IaMsITi u peaktuBHOCTh I TAKC y koH-
TPOJIBHBIX U TUIIOKCUUYECKUX KpbIC 0boero nosa. Co-
JiepXkaHue KOPTUKOCTEpOHAa BO BCEX IpyIlax CaMlioB
OBLITO BHIIIE IO CPABHEHUIO C COAEPKAHUEM JAHHOTO
ropMoHa y caMoK. [Wmokcusi yBeJuuuja peakTUB-
HocTh ITAKC y caMoOK, 4TO COYeTaIoCh Y HUX C OoJiee
BBICOKOI COXpaHHOCTbIO MaMsiTh. CHIKEeHUEe TaMsTh
Ha 4-i1 JeHb 10 CPAaBHEHUIO C MEPBBIM JHEM TECTHUPO-
BaHUSI Yy CaMIIOB M CaMOK KpPbIC, MOABEPTHYTHIX AEii-
CTBUIO HEOHATAJIbHOU TUITOKCUU U (DJTyOKCETUHA, MO-
XKET yKa3bIBaTh HA YMEHBIIIEHAE CUHANTUYECKON TIJTa-
CTUYHOCTU B 00JIACTSIX TUIIIIOKaMIIa, BOBJIEUEHHBIX B
TMPOLIECCH KOHCOMUIALMU U coXpaHeHusT mamMsTu. [1o-
JIy4eHHBIE HOBBIE TAHHBIE C UCITOJIb30BAHUEM YMEPECH-
HOI 10 UHTEHCUBHOCTU U JUIMTEIbHOCTU HEOHATAJIbHOM
HOPMOOAPUYECKOU TMITOKCUW PACIIUPSIIOT MPEICTABIE-
HYE O JIOJITOBPEMEHHOM BJIVSIHUUA TUIOKCUU Ha TIPO-
CTpaHCTBEHHYIO MaMsATh U peakTuBHOCTb [ TAKC B 3a-
BUCUMOCTH OT TTOJIOBOW MPUHAIJIEKHOCTU U TTOTUYEP-
KMBAIOT OTCYTCTBUE BPENHOTO BIUSHUS (hIyoKCETHHA
Ha (PYHKIMOHAJBHOCTh MaMSTU KaK y KOHTPOJBbHBIX
XWBOTHBIX, TaK W MOCJIE BO3IECWCTBUS TUIIOKCUU B
paHHWI MOCTHATAJIBHBINA IEPUOM PA3BUTHSI.

COBJIIOAEHUE 5TUYECKUX CTAHIAPTOB

HccnenoBaHue ObLIO IIPOBEAEHO B COOTBETCTBUM C MEX-
JIYHApOIHBIMU IIPUHIIIAMY OMOMETUIIMHCKIX UCCIIeA0Ba~
HUii ¢ wmcnonb3oBaHueM XuBOTHBIX (CIOMS, XKenesa,
1985). DkcnepuMeHTAIbHBIM IPOTOKOJA ObLT YTBEPXKIEH
KomMmureToMm 1mo ryMaHHOMY O0OpallleHUIO C XKUBOTHBIMU MH-
crutyta ¢usuonoruu um. M.I1. [Manosa PAH (Ne 02/09 ot
“09” despansg 2022 1.).
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EFFECTS OF NEONATAL HYPOXIA AND ANTIDEPRESSANT FLUOXETINE
ON COGNITIVE AND STRESS-HORMONAL FUNCTIONS IN ADULT RATS

V. A. Mikhailenko%#, 1. P. Butkevich?, and E. A. Vershinina“

¢ Paviov Institute of Physiology, Russian Academy of Sciences, St. Petersburg, Russia
#e-mail: viktormikhailenko@yandex.ru

The ability to spatial learning and the functionality of the spatial memory, and also the stressful reactivity of the
hypothalamus-pituitary-adrenocortical axis (the HPA axis) were investigated in adult male and female rats, sub-
jected to moderate acute hypoxia on the 2nd day of life, and then to chronic administration of the serotonin re-
uptake inhibitor fluoxetine. When testing the ability to spatial training in adult rats subjected to neonatal hypoxia,
an increase in the latent period of reaching the platform in the Morris water maze in the first try in the first of five
days of training was found. The results of memory analysis in the novel object recognition test and in the Morris
water maze testify that hypoxia did not cause memory deficiency in adult animals. Moreover, hypoxia improved the
memory indices on the first day in males and on the fourth day in females after removing the platform from the pool
compared to the corresponding control values. The content of corticosterone in blood plasma of males in response
to memory testing did not differ between control and experimental groups and was characterized by higher rates
than in females of corresponding groups. Hypoxia increased the HPA axis reactivity in females, which was com-
bined with a longer memory storage. Fluoxetine normalized the indicator of spatial learning, did not cause changes
in control animals and did not change the identified improvement of memory in hypoxic rats without administra-
tion of this drug. The new data obtained expand the idea of the long-term effect of neonatal normobaric moderate
hypoxia on the spatial memory and the HPA axis reactivity depending on sex and emphasize the absence of the
harmful effect of fluoxetine on spatial memory in both control rats and in rats with the effects of hypoxia.

Key words: neonatal moderate hypoxia, long-term consequences of hypoxia, corticosterone, spatial learning
and memory
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