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COOEP)XAHUE OPEKCUHA A B CTPYKTYPAX IOJIOBHOIO
MOS3rIA KPbIC KOPPEJIUPYET C NATTEPHAMMUW NOBEAEHUA

Y CTPECCUPOBAHHbIX KPbIC
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IIpenMeTOM M3y4eHMA CTalO SMOLVOHAIBHOE WM MCCHIEN0-
BaTeNbCKOE MOBEJIEHNEe KPbIC TI0C/IE OCTPOTO IICUXO3MOLIMO-
HaJIbHOT'O BO3JENCTBYA. [PyIIITy KpbIC OfTHOKPATHO ITOMeEIaIn
K TUTPOBOMY IIMTOHY M IIOCIE CTPecca B TeUeHNe CeMM JTHel
MHTPaHA3a/IbHO BBOJVIN OPEKCYH A VIV QHTarOHMCT Pellern-
TOpPOB OpeKcUHa mepBoro Tuma SB-408124. [lanee peructpu-
pOBa/IM KOMMYeCTBEHHbIE ITapaMeTphl ATTEPHOB MOBEJEH
B TECTAX «OTKPBITOE IOJIe» U «IIPUIIOFHATHIN KpecToobpas-
HBII1 TAOMPYHT». 3aTeM y KPBIC ICCTITOBA/IN CTPYKTYpPbI MO3-
ra (MUHfa/IVHA, TUIINOKAMII, TMIIOTAIAMyC) Ha COep>KaHue
opekcuHa A. Koppemsinuio omeHuBanu ¢ HOMOLIBIO KO3(p-
¢uienTa panrosoit koppemsnuu Crypmena. B pesynprare
BbIAB/IEHA KOPPEJALMA MEXKIY COIep)KaHMeM OpeKCHMHa A
B MUHJA/IVHE ¥ TUIIOTa/AMyce, a TaKKe YMC/IOM Ilepecede-
HIII CEKTOPOB (JIOKOMOTOPHAsA aKTUBHOCTD) B TeCTe «OTKPbI-
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Toe moyie». CofiepykaHye OpeKCHA B MUHIA/IMHE U TUIIOTajIa-
MYyCe IeMOHCTPUPYIOT COOTBETCTBEHHO IPSIMYIO 1 OOPATHYIO
CBA3b C IOKOMOTOPHOJ aKTMBHOCTbIO >KMBOTHOrO. BbIsiBIEHA
TaKXXe KOppenAlMa MeXy COfep)KaHMeM OpPeKCHMHA B I'MII-
[OKaMIle ¥ MUH[ANINHE, a TAaK)Xe BPeMEeHeM IpeObIBaHMs
B TEMHBIX PyKaBaX B TeCTe «IIPUIOAHSITHII KPeCTOOOPa3HbIil
nmabupuuT». Cofep)KaHue OpeKcuMHa A B MUHJA/IMHE U TUII-
ITOKaMIIe, KaK OKa3ajocCh, OTPaXKaeT yPOBEHb TPEBOXXHOCTH.
JlemaeTcsa BBIBOZ O IOJIOKUTE/IBHONM KOPpEIALMM 3MOLMO-
Ha/IbHBIX NATTEPHOB IOBENEHNUs C COMlEpKaHMEM OpPeKCHHA
B CTPYKTYpaX IMMONIECKOIl CCTEeMBI TOJIOBHOTO MOSIa.

4 KnioueBble cnoBa: cofiep>kaHle OpPeKCHHa; IICHXO-
SMOIVIOHAIBHBIN CTPecC; NMOBeNeHNe; KOPPeIALM; TUIIIO-
KaMIT; TUIIOTA/IaMyC; MUHIA/INHA.

OREXIN A CONTENT IN BRAIN STRUCTURES CORRELATES WITH BEHAVIORAL

PATTERNS IN STRESSED RATS

© P.P. Khokhlov, I.Yu. Tissen, A.A. Lebedev, E.R. Bychkov, P.D. Shabanov

Institute of Experimental Medicine, Saint Petersburg, Russia

For citation: Khokhlov PP, Tissen IYu, Lebedev AA, et al. Orexin A content in brain structures correlates with behavioral patterns in stressed
rats. Reviews on Clinical Pharmacology and Drug Therapy. 2018;16(4):45-48. doi: 10.17816/RCF16445-48

Received: 09.10.2018

The aim of this investigation was to reveal correlations between
some behavioral patterns and orexin concentrations in the brain
structures in rats after an acute psychoemotional stress. A group
of rats was placed into a chamber with a tiger python for 25 mi-
nutes and then as a treatment these rats received orexin A or
its antagonist SB-408124 administered intranasally for 7 days.
Then the quantitive indexes of behavioral patterns in open field
and elevated plus maze were registered. The orexin A level was
investigated in the brain structures (amygdala, hippocampus,
hypothalamus) of such rats by means of high-sensitive ELISA.
The correlations were assessed with Spearman’s rank correla-
tion test. As a result, a correlation between orexin A content in
the amygdala and hypothalamus and a number of ambulations

BBEOEHUE

B HacToslLLIee BpeMSt OPEKCUHOBYIO CUMHAJIbHYIO CU-
CTEMY rOSIOBHOrO MO3ra paccMaTpuBaldT B KayecTBe
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(line crossings) characterizing motor activity in open field test
has been revealed. Therefore, the level of orexin A in the amyg-
dala and hypothalamus demonstrates a direct and reverse link
with locomotor activity of rats respectively. Also a correlation
between orexin A level in the hippocampus and amygdala and
the time of staying in the dark alleys of the elevated plus maze
has been revealed. So, the content of orexin A in the hippocam-
pus and amygdala reflects anxiety level of a rat. It is concluded
there is a positive correlation between the orexin A content in
the limbic structures of the brain and emotional behavior of rats.

@ Keywords: orexin A level; psychoemotional stress; be-
havior; correlation; hippocampus; hypothalamus; amygdala.

BaXXHEWLLEN NHTErPaTUBHOM CUCTEMbI B LieHTPasbHOMN
HepBHoM cucteme (LUHC) [2, 5]. OCHOBHbIMU DYHKLUM-
SIMU OPEKCUHOBOM CUCTEMBbI CHUTAIOT PEryNSauUuto Lump-
KaZHbIX PUTMOB, LKA «COH —604pCTBOBAHME>», MNLLE-
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BOI0 NOBEAEHUS, yHaCTUE B MEXaHU3MaX NOAKPENnIeHNs
1 dopmmpoBaHusa 3aBmcumocTtu [1, 3, 4].

Llenbio Hactosiwero wuccnenoBaHus ObiNo ycTa-
HOBJIEHME HaAN4Yns WAU OTCYTCTBUS CBA3U MEXAY
natTrepHamMm NoBeAEHUS XUBOTHbIX B Pas/iMyHbIX 9KC-
NnepUMEHTasIbHbIX YC/IOBUSX U COOEPXAHUEM OPEKCU-
Ha A B TMMOUNYECKNX CTPYKTypax Mo3ra y KpbiC nocne
NCUXO3MOLMOHANIbHOro CcTpecca n dapmakonornye-
CKOW KOppeKL1mn BELLL,eCTBaMU OPEKCUHEPTNYECKON Ha-
npaBfeHHOCTU.

METOAbI NCCJNIEAOBAHUSA

B akcnepuMeHTax Ucrnonb3oBaan camMuoB KPbIC -
Hun Wistar maccoin 200-220 r. XKMBOTHbIX coaep>xanu
B CTaHOAPTHbIX ycnoBusx Bueapud. Kpbic nogsepranm
OOHOKpPATHOM 39KCNO3UUUK TUTPOBOMY MUTOHY B Te-
yeHne 25 MUHYT. Mpn 3TOM XMLLHWK 3arnatbiBan O4HY
KPbICY, OCTasibHble UCMbITbIBANN OCTPbIN (BUTANbHbIN)
NMCUX03MOUMOHASbHbIN CTpecc 6e3 MexaHN4eCckmnx nm
dursmyecknx Tpaesm. [lanee XMBOTHbIM OBYX 3KCMNepu-
MEHTasIbHbIX TPynn MPoOBOAMAN KYPCOBOE (B TevyeHune
7 OHEeN) NHTpaHasanbHOe BBEAEHNE aroHUCTa WUin aH-
TaroHucTta opekcuHa (Orexin A nunu SB-408124, Tocris,
Benukobputanus) na pacyeta 20 mkr/20 mkn npenapa-
Ta Ha BBeaeHue (no 10 mkn B kaxkayto Ho3apio). XKNBOT-
HbIM KOHTPOJIbHbIX FPYNn BBOAMAN (DU3NOOTNYECKUIA
pactBop (20 mkn). 3ateM perucTpupoBany naTTepHsbl
NMOBEAEHNS XNBOTHbIX BCEX 9KCNEPUMEHTaSIbHbIX FPYMn
B TecTax «OTKpbIToe none» (Oll) n «npnnoaHaATbii Kpe-
cTtoobpasHbin nabupunt» (MKJT). MNMocne perncrpaunmn
naTTepHOB NOBEAEHUNS KPbIC AEKanuTUpPOBaNUmM U Npu-

roTaBnmBanm obpasubl CTPYKTYP FOSIOBHOro Mo3ra gis
VIMMYHOXMMUYECKOrO aHanM3a Ha KpMoreHHOoM MenbHN-
ue Cryjmill (Retsch, ®PrI"). KonnyectseHHoe onpeaene-
HMe opekcuHa A NpPOBOAMAM C NMOMOLLBIO BbICOKOYYB-
CTBUTEJNIbHOrO TBEPAOPaA3HOr0 MMMYHOPEPMEHTHOIO
aHannsa (MPA) Ha puaepe Synergy-2 (Biotek, CLLUA)
c ncnonb3oBaHnem TecT-cuctemMbl Orexin A. Rat, mouse,
human (Peninsula labs, CLLIA). Pe3ynbratbl nogsepranm
KOPPENSILUNOHHOMY aHannay C OLLEeHKOW KOJIMYECTBEH-
HbIX NOKa3aTesien NaTTePHOB NOBEAEHNS U COAEPXKAHNS
opekcuHa A, NCNoAb3ys KPUTEPUIA PaHrOBOM Koppens-
umm CnupmeHa. CtatucTnyeckyto 06paboTKy NOayyeH-
HbIX AAHHbIX MPOBOAMN C NMOMOLLBIO NMakeTa Nporpamm
GrafPad Prizm v.4.

PE3VYJIbTATbl U X OBCY>XXAEHUE

Ina onpeneneHns KOppensiLMoHHON 3aBUCUMOCTM
BblUMCNAAN OBLLYI0 KOpPEensaumio oas BCeX UCCNeno-
BaHHbIX FPYNM XUBOTHbIX: KOHTPOJILHOW Fpynnbl, XW-
BOTHbIX, UCMbITABLUMX MNCUXO3MOLMOHAaNbHbINA CTPEecC,
MU OBYX rpyrnn CO CTPECCOPHbLIM BO34ENCTBUEM U MO-
cnenyowmm papmakonormiecknm Bo3aencremem. Tak
Oblna [oCTUrHyTa Hambonee BO3MOXHas pPaHOOMM-
3aums BblOOpPKM. Pe3ynbTatbl BbIYUCAEHUIA OTPaXEHbI
B Tabn. 1 u 2. B cuny HeonpeaeneHHoOCTU pacnpeae-
JNIeHs KONMMYECTBEHHbLIX nokasaTtefier natTrepHoB MNo-
BeneHus Oblsl UCMOJSIb30BaH HeNapamMeTpUyYecKkuin Kpu-
Tepuii paHroBomn koppenauuun. na tecta Ol oTmedeHa
Koppenauus oas natrepHa «41Mcno nepeceyeHmin CeKTo-
poB» (4INC), Bblpaxatowero ABMraTesibHyt0 akTUBHOCTb
XMBOTHOro. OTMedeHa oTpuuaTeNibHas Koppenaums

m Ta6muua 1. Koppenanum MeXxpy marrepHaMy IOBeeHHMA B TeCTe «OTKPBITOE IOTe» U COepXKaHMeM OpeKCHMHa A

B CTPYKTYPaX TOZIOBHOI'O MO3Tra y KpbIC

CopepxaHuve opekcrHa A B CTPyKTypax Mo3ra (Hr/mr 6enka)

[MokazaTenb B TECTE «OTKPLITOE None»

MUHOANHA rmnnokamn rmnoTanamyc
r=-0,47 r=0,49
Yycno nepeceyeHunii CEKTOpPOB p=0,01 He 3Haunma p =0,007
n=28 n=28

Yucno samupaHnin — ppusmnHra He 3Haunma

He 3Haunma He 3Hauynma

Y1cno akToB rpyMuHra He 3Hauynma

He 3Hauynma He 3Haynma

Yycno NpuHIOXMBaHMin He 3Haunma

He 3Haunma He 3Hauynma

Yucno cToek (pas) He 3Haunma

He 3Hauynma He 3Haynma

MpumedaHve: r — K03hOULMNEHT paHroBo koppenaumm CnnpmeHa; p — ypoBEHb 3HAYMMOCTU; N — YUCSIO XUBOTHbIX.
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m Ta6muua 2. Koppenanum MeXxpy mokasaTersaMy MOBeIEHNs B TeCTe «IIPUITOTHATHIN KPecTo00pasHbIil TabMPUHT» U CO-

Aep>KaHMeM OpPEeKCHHA A B CTPYKTYpax MO3Ta y KpbIC

MokasaTesb B TECTE «MPUMNOSHATHIA Copep>xaHune opekcuHa A B CTPyKTypax Mo3ra (Hr/mr 6enka)
KPecTo06pasHbiit TaGUPUHT> MUHOANMHA runnokamn runoTanamyc
r=0,525 r=0,408

Bpemsa npebbiBaHus

©) p=0,003 p=0,03 He 3Haunma
B TEMHbIX pykaBax (C

Yy n=28 n=28

Yncno nepexonoB Mexay pykaBsamu He 3Hauynma He 3Hauynma He 3Haunma
Yucno ceewmBaHnin He 3Haunma He 3Haunma He 3Ha4nma
Y1cno akToB rpymMuHra He 3Hauynma He 3Hauynma He 3Ha4ynma

lMpumeyaHne: r — ko3P PUUMEHT paHroBoin koppensumm CNMpMeHa; p — ypoBEHb 3HAYMMOCTU; N — YUCIIO XMBOTHbIX.

(-0,47) mexpy coaoepXxaHnem opekcmHa A B MUHOANN-
He n nonoxuTtenbHas (0,49) mexay YIMC n KoHueHTpa-
Lumen opekcmHa A B runotanamyce.

Takmm 06pa3om, cpeam KOMYECTBEHHbIX NapameT-
pOB MNaTTepHOB MNoBeAeHus Hambonee mHbOpPMaTMB-
HbIMWU MOXHO CYMTaTb YUCIIO MEPECEYEHHbIX CEeKTO-
poB B TecTe Ol 1 Bpemsa npebbiBaHUSA B TEMHbIX (1N
cBeTnbiX) pykaBax B Tecte [1KJI. YpOBEHb oOpekcu-
Ha A B MMHOANVHE U rMnnokamne oTpaxaeT COCTOsSHNE
TPEBOMM y XXMBOTHOIO, @ B rMnoTasaMyce OH HanpsiMyio
HEe CBSA3aH C TPEBOron. YpOBHM OPEKCUHA B MUHOANHE
M rmnoTanamMmyce npu 3TOM OEMOHCTPUPYIOT COOTBET-
CTBEHHO NMPSAMY0 U 06paTHYO CBSA3b C JIOKOMOTOPHOM
aKTUBHOCTbIO XVBOTHOIO.
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