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TTpoBeneHo ucciaenoBaHue rumoTajgaMmyca y mojgoBO3pesbIX CaMIIOB ABYX JIMHUI KPbIC
C TeHEeTUYeCKOM MpenpacrnoioXXeHHOCThIO K pa3IMyHbIM (hopMaM 3MUIeNTUYECKON
akTMBHOCTU: JHUS KpymmHckoro—MomnonkuHoit (KM) ¢ aynuoreHHON Cymopox-
HoM akTMBHOCTBIO U nHUI WAG/Rij ¢ abcaHcHoit amwiencueii. Pesynbrater [TLP
neMoHCTpupyloT Yy Kpbic KM noBbiieHHbIN ypoBeHb MPHK J11- u JI2-peuentopoB
nodamuna, y kppic WAG/Rij He BbIsIBIIEHO OTJIMYMIA B ypoBHE aKcnipeccuu [l 1-pener-
TOPOB, HO TTIOKAa3aHO JOCTOBEpHO MeHbIIMi1 ypoBeHb MPHK 12 perientopos 1o cpas-
HeHuIo ¢ kpbicamu Bucrap. Y kpbic KM u WAG/Rij BbisiBiieH 60Jiee BHICOKUIT YpOBEHb
MPHK npenpo-opekcuHa u 6eika opekcuHa-A B HeiipoHax rnepudOpHUKaJIbHOM 00-
snactu. Y kpeic KM He 0GHapykKeHO OTJIMYMii B yPOBHE 3KCITPECCUU OPEKCUHOBBIX pe-
enrtopos, a y Kpbic WAG/Rij ypoBeHb MPHK OX2R 6511 Bbillie, yeM y Kpbic Buctap.
TMonyyeHHble NaHHbBIE OOCYXIAIOTCSI B CBSI3W C YYacCTUEM OPEKCMHEPruueckoi cucre-
MBI MO3Ta B Peryjsiinu no(haMUHEPrMuecKoil CUCTeMbl U DHEPreTUYECKOro GanaHca
OopraHu3ma Mnpu MUWICNTUYECKON aKTUBHOCTH, a TAKXKe BEPOSITHOM (DYHKILIMU OpEeKCH-
HOB Kak (haKTOpOB aJanTaluy Mpy NaToJOrM4ecknuXx COCTOSIHUSIX.

Knrouegoie crosa: rutiotanamyc, OpeKCUH, OpeKCHUHOBBIE pelienTophl, 1odhaMuH, 1oda-
MMHOBBIE PELIETITOPbI, AyTMOTeHHAsI U abCaHCHAs AMUJIETICUST
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Tunoranamyc — oTaen Mo3ra, KOTOPbIil y4aCcTBYET B PEryIsIliMU BUCLEPATbHBIX (YHK-
1M1, B KOHTPOJIE aIalITUBHBIX PeaKIlIMii opraHnu3mMa Kak Mpu U3MEHEHUU BHELLIHUX BO3-
NefCTBUi, TaK U TIPU MATOJOTMYeCcKUX cocTtosiHusx [1]. HelipoHbl runoranamMyca mnpo-
eLMPYIOTCS B pa3JIMYHbIe 00JIaCTU MO3Ta U BBHIMOJIHSIOT MHTETPAaTUBHYIO posib. OnHOMN U3
GYHKIIMI TUIoTaJaMyca SIBJISIETCSI KOHTPOJIb SHEpreTHIecKoro 0ajaHca opranusMma [2, 3].
B peanuzanuio 31oit yHKIIMM BOBJIEUEHBI PA3JIMYHBIE TUTTBI TUTIOTAJIAMUYECKUX HEMPO-
HOB, B YaCTHOCTH BbIpabaThIBaIOI1e OPEKCUHEI [4—6].

Opexkcunsl (A 1 B) — nBa HelipornenTuma, KOTOpbIe 00pa3yIoTCs U3 OOIICH MOJIEKYJIBI
npenpo-opekcuHa [4, 5]. B Mo3re akcnpeccus Ipernpo-opeKCruHa OCYIIeCTBIISIETCS TIpe-
MMYIIECTBEHHO B rUIioTajaMmyce B HelipoHax nepuGpOpHUKaIbHOU 00aacTu. DddheKTh
OpPEKCHUHOB omocpenytoTcs AByMs Tunamu G-npoTerMH-CBI3aHHbBIX PELIETITOPOB: TTEPBO-
ro (OX1R) u Broporo (OX2R) tumna [7—9]. [Tokazano, uro OX1R cenekTuBeH TOJbKO



1512 MOPUHA u np.

1 opekcuHa-A, a yepe3 OX2R ocyniecTBisIOT AelicTBUe 06a TUIa OpeKCUHOB [4, 5].
OTpOCTKU OPEKCUHEPTUUYECKUX HEHPOHOB M PELENTOPbl OPEKCUHOB BbISIBJICHBI B pa3-
JIMYHBIX 00J1acTSIX Mo3ra (TUIoTajaMmyce, TajlaMmyce, TUIITIOKaMIIe, siapaxX CPeIHero Mosra,
npedpoHTabHOM KOpe, SiApax 1IBa U Ap.), YTO CBUAETEIHCTBYET 00 yUaCTUU OPEKCUHOB
B peryJisiliuu pasanuHbix GyHkuuii mosra [10, 11]. O61enpusHaHo, YTO OPEKCUHBI BO-
BJICUECHBI B PETYJISILIUIO TTUIEBOTO MOBEACHUS, SHEPreTUYECKOro 0ajsaHca, 60IpCTBOBA-
HUS Y TIpoOyxaeHus [4, 5, 12, 13], ummyHHoro oTBeta [14—16] v op.

TecHble MOpdOhYHKIIMOHAIBHBIE B3aMMOCBSI3M BbISIBICHbBI MEXIY OpPEKCUHEpTruye-
CKMMU HelipoHaMU rurorajamyca U MOHOAMUHEpPruuyecKMMu cucremMamu mo3sra. I[1po-
ek opekcruHeprudyeckux HeiipoHoB, OX1R 1 OX2R o6HapykeHbI B tohamMmuHepruye-
CKUX CTPYKTypax cpeaHero moara [17], B Tej1ax opeKCUH-UMMYHOIIO3UTUBHBIX HEMPOHOB
BEISIBJIEHBI pellenTopbl K nodamuuy [18]. B ¢BSI3M ¢ 3TUM MOXHO MPEAIIONIOXUTD, YTO
nucbanaHc godamMuHa, pa3BUBAIOLIMIICS MPU PA3TUYHbBIX MATOJIOTUSIX, JOJKEH OKa3bl-
BaTh BJIMSHUE U HAa (PYHKIIMOHAIBHYIO aKTUBHOCTb OPEKCUHEPTUYECKON CUCTEMBI TUIO-
Tajamyca.

Dnuiencusi — HEBPOJOrnyeckoe 3abojieBaH1e, KOTOPOEe IIIMPOKO PaclpoCTpaHEHO B
0OILIECTBE U SIBJISIETCSI OOJIBIION MPOOJIEMOI COBPEMEHHOMN MEIUIIMHBI. DTUOJIOTHS MU~
JIETICUU Ype3BbIYaiiHO pazHooOpa3Ha. [1pu 3ToM HeKoTopbie (hOPMBI SMTUIIETICUU CBSI3bI-
BAIOT C AMCcOATAaHCOM MOHOAMMHOB, B YacTHocTU nodamuHa [19—21]. B akcnepumeHTanb-
HBIX MCCTIEIOBAHUSIX Ha XKMBOTHBIX PACTIPOCTPaHEeHbI (DapMaKOJIOTMIECKUE TTONXOIbl, MOJIE-
JIMpYIOIIME SMWICNITUYECKYI0 aKTUBHOCTb. OJHAaKO CYIIECTBYIOT M €CTECTBEHHbIE
MOJIEIN KMBOTHBIX C TEHETUYECKOM MPeapaciooXeHHOCThIO K Pa3BUTUIO STTUJICTITUYC-
CKOI1 aKTMBHOCTHU. VIcciienoBaHUe TaKMX XXMBOTHBIX HEOOXOIMMO IJIsl pa3paboTKu Mo~
XOJIOB BO3MOXHO1 (hapMaKoJIoTUUeCKOi KOPpeKIUU 3TUX (hOpM MaTOTOTUH.

Kprbickl tuaumn Kpymmackoro—MononkuHoii (KM) xapakTepu3yroTcest TeHeTUYeCKO
MPEApaCoNIOKEHHOCThIO K ayTUOTEHHOH CYIOPOXHON aKTUBHOCTU. MakcuMalibHasI Cy-
IOpOXHAasi TOTOBHOCTH y KpbIic KM dopMupyeTcst K 3-MecsiTaHOMY BO3pacTy [22], mposiB-
JISISICh B BUJE ofHOMAa3HbIX MU ABYX(a3HbIX T€HEPAIIM30BAHHBIX KIOHUKO-TOHUYECKUX
CYIOPOXHBIX MPUIAIKOB IPOIOJLKUTEILHOCTBIO OT 1.5 mo 2.5 muH [22—25]. OGHapyxe-
HO, YTO CTPYKTYpOil Mo3ra, IJe OCYIIECTBJISIETCS 3aIlyCK CyTOpPOXHOI aKTUBHOCTH, B
YAaCTHOCTH Y KPbIC C HACJIEACTBEHHOI MPeIpacioyioXKeHHOCThIO K ayIMOTEHHBIM CYIOPO-
ram, SIBJISIIOTCSL HIDKHKE Oyrphbl ueTBepoxoamMus [26, 27], a nodaMuHeprudecKue Heipo-
HbI YEPHOI CyOCTaHIIMU, KOHTPOJIMPYIOIINE ABUTATEIbHYIO aKTUBHOCTb, BOBJICUEHBI B
pasBepThIBaHUE cymopor [26].

Kproicer auaum Wistar Albino Glaxo rats, BeiBeneHHoii B Hunepmanmax B ropoae Ri-
jswijk (WAG/Rij), sSBisIIOTCS MOJIEJbI0 IeHETUUECKOI TeHepaalu30BaHHON abCcaHCHOI
ANUAeNTU(GOPMHON aKTUBHOCTHU. [IpuumHOIi abCaHCHOI 3MUIETICUM SIBJISIIOTCSI CIIOH-
TaHHBIE TUK-BOJIHOBBIe KoMIUTieKchl ([TBK), koTopble MHUIIMMPYIOTCS B NIYOOKHUX CIIOSIX
COMAaTOCEHCOPHOM KOPHI OOJIBIINX IToayIapuii [28, 29], ObICTpO pacIpoOCTPaHSIIOTCS B
KOpPTUKaJIbHO-TaJTaMOKOpTUKajibHyto ceThb [30, 31]. ¥V kpbic iunun WAG/Rij nepBoie
T1BK HaumHaIOT MOSBIISITHCS B Bo3pacTe 2—3 MeC. U IOJIHOCTBIO Pa3BOPauYMBAIOTCS K
5—6 mec. 3a OIMH AeHb Y KpbIC MOTYT pa3Buthcst cotHU ITBK ¢ yactoroit 7—10 Ti1. bei-
s o6HapyxeHbl [IBK Heckonbkux Tumnos: Tun 1 (7.5—9.5 ' anurenbHOCTbIO 3—4 ¢) U
tun 2 (yacrora 8 [11 JUIMTETbHOCTBIO OKOJIO 1 C), KOTOpbIE CTOHTAHHO BO3HUKAIOT B KOP-
xoBoit DI [29, 32]. U3BecTHO, uTO B nonysiiimu kpbic WAG/Rij BcTpeuatorcsi ocodbu
€O CMelIaHHO# (hOPMOI1 STTUIJIETICUU: B JOTIOJIHEHME K aOCAHCHO TIPOSIBIISIETCS U ayIu0-
reHHas smwienTudopMHasi akTUBHOCTSG [33].

PazButue abcaHCHOI 3MUJIeNICUN y YeJIOBEKa CBS3bIBAIOT, B YACTHOCTH, C MyTalueit
reHa, kogupymoiiero cyorenuauity GABA-A peuenropa [34, 35]. Hapymenue pyHKImo-
HupoBaHus cucteMbl GABA, cBsi3aHHOE ¢ Ie(PUIIMTOM HEHPOTpaHCMUTTEPA, OTMEYaeT-
csl B psiie CTPYKTYp Mo3ra Kak y Kpbic WAG/Rij [36], Tak u y kpbic KM [37, 38]. Takke y
kpbic KM 1 WAG/Rij B pa3IM4HBIX OTAEaXx TOJIOBHOTO MO3ra OTMedaeTcsl aucbaaaHc
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MOHOAMMWHOB I10 CpaBHEHMIO ¢ KpbicamMu Bucrap [39—43]. OnHako 3T¥ JaHHBIE MOIyde-
HBI Ha pa3HbIX BO3PACTHBIX IPYNIIax XXUBOTHBIX, IIPA 3TOM He OBLIO IMMPOBEACHO aHaIM3a
COCTOSIHUSI OPEKCUHEPIUYECKOM U [O(PaMUHEPTUUECKOM CUCTEM B TUIIOTaIaMYyCe.

[unoranamyc He SBISIETCS CTPYKTYPOI MO3ra, HETTOCPEACTBEHHO BOBJIEYEHHOMU B re-
HEpaUUIO SMUJIENTUYECKON aKTUBHOCTU. ONHAKO U3MEHEHUs B (DYHKLIMOHUPOBAHUU
Pa3IMYHBIX €r0 CUCTEM MPU TAKUX MATOJIOTUSIX MOXET HOCUTh aJalTUBHBII XapakTep.
Llesnp HacTOSILLIETO MCCIENOBAHMSI COCTOSIIa B TOM, YTOOBI B TMIIOTajaMyce MPOBECTU
aHaJIM3 yPOBHS OPEKCHHA U OPEKCUHOBBIX PELIENTOPOB Y KPBIC € pa3IMuHbIMU (popmMaMu
SMUJIENTUYECKOM akTUBHOCTU (Kpbichl JuHUT KM u WAG/Rij), a Takxke COMOCTaBUTh
TMOJIyYEHHBIE TaHHBIE C XapaKTepOM U3MEHEHUs B rMIoTajamyce aKTUBHOCTU AodaMu-
HEPTruyecKoit CUCTEMBI.

METO/blI MCCIIEJOBAHUA

DKCNepUMEHTHI ObUTH BBITTOJIHEHBI COTJIACHO OW3aifHy MCCeI0BaHus, ONOOPEHHOMY
OTHYECKUM KOMUTETOM MHCTUTyTa 3BOJIOUMOHHONM (PU3MOJIOTMM U OMOXMMHUM KM.
.M. CeuenoBa PAH, European Communities Council Directive 1986 (2010/63/EEC) u
comacHo IpaBmiaM, u3ToxXeHHBIM B “Guide for the Care and Use of Laboratory Ani-
mals”. O6beKTOM HccienoBaHnit ObutH caMibl KpbIic KM (Bo3pact 4.5 Mec.) ayropenHoit
MOMYJISILIMU, KOTOpask MoaAepXKuBaeTcsl B BuBapuu MHCTUTYTA 9BOTIOIIMOHHON (DU3HMO-
jgorum 1 ouoxumun uM. U.M. CeuenoBa PAH [25]. ¥ kpbic KM B 3-MecssuHOM Bo3pacte
ObUIM MOATBEPXKAEHbI NBYX(ha3Hble TeHEpaTU30BaHHbIE KIOHUKO-TOHUYECKUE CYTOPOXK-
Hble TIPUMAAKM B OTBET Ha 3BYKOBOE BO3AeHCTBUE (CMHYCOMIAJIBHBIM TOH 4YacTOTO
8 kI, unrencuBHocTh 90 n1B). KoHTponem nist kppic KM ciny>kuiv He4yBCTBUTEIbHbBIE
K JeMCTBUIO YKa3aHHO 3ByKOBOI1 CTUMYJISILIMM caMIIBI KpbIc Bucrap (4.5 mec.).

Taxoke 111 UCcCIeTOBaHUST UCITOb30BaHbI caMIlbl Kpeic WAG/Rij (6.5—7 mec.), morry-
JISIIAST KOTOPBIX MOIAEPKMUBAETCS B BUBApUM BalllKMpCKOTO rocyaapcTBEHHOTO YHUBEP-
curteTa. Y HCIIOIb30BaHHEIX M1 ucciaenoBanus Kpeic WAG/Rij I1BK snmnentudopm-
Hasl aKTUBHOCTb ObllIa MpeaBapuTeIbHO IOATBEepXKIeHa 3HIIedaorpadudecK ¢ IOMO-
1LIbIO TTOAKOXHO BXUBJISIEMBIX 3JIEKTPOIOB. OTCYTCTBUE Y 3TUX KPbIC TeHEPATU30BAHHBIX
CYIIOPOKHBIX MPUMAIKOB MPOBEPSUIN, TIPESIBSBIISISI UM 3ByKOBOM CTUMYJI C YKa3aHHBIMU
BhIlIe mapameTpaMu. Konrponem mist kpeic WAG/Rij 6b11u caMirbl Kpeic Bucrtap Toro
JK€ BO3pacTa, y KOTOPbIX B OTBET Ha AEWCTBUE 3BYKa ayAMOTEHHbIE SIMWIETITU(DOPMHBIC
MPUNAAKA HE TTPOSIBIISUIUCD.

BkenepruMeHTsI TpoBoaviu ¢ 9:00 no 10:00 u. IMocne Hapko3a xsopanruaparom (400 mr/kr,
BHYTPHMOPIOIIMHHO) KPBIC IeKAIUTAPOBAJIN, N3BJICKAIM MO3T U 1) 1160 3aMopakrBaIn
B CYXOM JIbIy, # = 7—8 B Kax10ii rpyrmne; 2) 1160 norpyxanu B 4%-Hblil pacTBOp Mmapa-
dopManbaeruna, padseaeHHoro Ha 0.2 M docdarnom oydepe (PB, pH 7.4), mist ummy-
HOTMCTOXMMUWYECKUX UCCIeNOBaHUI (1 = 5 B KaXKIOM rpyIine).

W3 3amopoxeHHoro mosra B Kpuocrare (npu —20°C mist u36exxaHust pa3MOpPO3KHU) BO
(GPOHTANbHOI MJIOCKOCTU BbIpE3aiu 00J1aCTh C TUIIOTAJIAMYCOM I10 KOOpAMHATaM atJiaca
Mog3ra KpbIChl [44] 1 neqviu ee BIOIb Ha IBE TTOJIOBUHBI: OIHY UCITOJIB30BAJIU [IJIsI OTIpe-
NeJICHUST KaTeXO0JIaMUHOB METOJIOM BbICOKO3(h(hEKTUBHOI XNUIKOCTHOI XpomMarorpaduu
(BD2XKX), BTOpyIo IOJIOBUHY — JUISI aHAIM3a YPOBHS aKcnpeccuu reHoB Metonom [11P B
peanbHOM BpemeHU. Y Kpbic Buctap 1 WAG/Rij m1st aHaau3a ypoBHSI SKCIIPECCHUU TEeHOB
TaKKe BbIpe3ain 00J1acTh MpePOHTAIBHOI KOPhI, KOTOpasl, Kak M3BECTHO, BOBJIeUeHa B
pa3BuTHE a0CaAaHCHON SMUJICIICUMU.

VpoBennr mopamuHa (JIA) m ero merabonurTa IMOKCU(MEHUIYKCYCHOM KHCIOTBI
(JODYK) omnpenensiin MeTogoM obpaiieHHoda3zHoi BAXKX ¢ aymekTpoxumMmudeckoi
netekuueit Ha xpomarorpacde Beckman Coulter (CILIA) [45]. [IpoToKOJ NpUTOTOBIIE-
HUS TIpO0 U YCIIOBUIA IeTEKUMU NOAPOOHO onucaH paHee [46]. KoHeuHass KOHLEHTpa-
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Tao6muma 1. XapakTepucTUKu mpaiMepoB, ucnonb3oBaHHbIX Wit [TLIP B “peanbHOM BpemMeHn”

I'en | [MomoxeHnue IMocnenoBarenbHOCTH (5'—3") JlniHa TipoayKTa, ITH NCBI Homep

pOX F GTTCCTGCCGTCTCTACGA 72 NM_013179.2
R GCTTTCCCAGAGTGAGGATG

OxlIr F TGCGGCCAACCCTATCATCTA 137 NM_013064.1
R ACCGGCTCTGCAAGGACAA

Ox2r F ACTGTCTACGCCTGGTTCAC 183 NM_013074.1
R CTCTGTACTTGTGCGTCCCC

Dir F ACATCTGGGTAGCCTTTGACATC 76 NM_012546.3
R TACCTGTCCACGCTGATCACG

D2r(L) |F GCAGCAGTCGAGCTTTCAGA 124 NM_012547.1
R CGCCTGTTCACTGGGAAACT

Gapdh* | F GTGTTCCTACCCCCAATGTATCC 74 NM_017008.4
R GATGTCATCATACTTGGCAGGTTT

* — KOHTpOJIbHBIN TeH (glyceraldehyde 3-phosphate dehydrogenase).

uust JA u JJODYK BripaxeHa B NPOLEHTaAX OTHOCUTEIBHO COOTBETCTBYIOILETO YPOB-
Hs y Kpbic Bucrap (100%).

J11s1 OLIeHKM 3KCOpPeCcCUuU IeHOB, KOAUPYIOIINX IIpenpo-opekcuH (pOX), pelenTophl
opekcrHa (OX1R u OX2R) u nodpamuua (D1R, D2R — Lage form) ucrosib3oBaau KoJau-
yectBeHHY10 [1LIP B peanbHOoM BpemeHu. TotanbHyo PHK Beiaesnsiiv u3 TkaHU TUoTa-
snamyca ¢ noMmoiibto TRI-reagent (Invitrogen, CIIIA) cortacHO MHCTPYKIIMU ITPOU3BOJIM -
tensa. Yucrory (A260/A280 > 1.6) u koHueHTtpanuio PHK omnpenensin ¢ momorbio
“Nanophotometer C40” (Implen, I'epmanust). Cunre3 obpaTtHoii TpaHckpuruu (OT)
nposoawiu ¢ nomoiipio OT MMLYV RT kit (Evrogen, Poccus) ¢ 1 mxr TotansHoit PHK
MO0 MHCTPYKIMUHU TIPOU3BOAUTENS. AMIUTM(MUKALIMIO TPOBOAMIN B cMecHu (25 MKI), co-
nepxameit 10 or OT-niponykra, 1o 0.4 MmxM npsimoro (F — forvard) u o6parHoro (R —
reverse) nipaiimepoB (Ta6i. 1), gPCRmix-HS SYBR + LowROX (“EBporen”, Poccust) B
96-nyHouHbIxX TTLP-mmaHmrerax (B TpurieTax) ¢ moMolnbio mpuoopa “7500 Real-Time
PCR System” (“Life Technologies, Thermo Fisher Scientific Inc.”, CIIIA). IIporokon
HUKJIOB aMIUIM(pUKAMKU paHee ObUTI MmoapoOHO omucaH [47]. dus KonndecTBEeHHOM
olieHKU oTHocuTeabHoro ypoBHsI MPHK mncnonb3oBanu meron delta-delta Ct.

Yucrory [T P-mipoayKTa MpoBePsIIN C ITOMOIIBIO 25ieKTpodopesa B 30%-HoM arapos-
HOM Tejie ¢ OpoMUCTBHIM 3TuAMeM. CBeyeHre MPOayKTa B rejie aHaIUu3UpOBaIv C TIOMO-
1IbIO TeJIb-ToKyMeHTupyoleit cucteMsl (Chemidoc, Biorad, Benukoopuranust).

JJ1s1 UMMYHOTMCTOXMMUWYECKUX UCCAEA0BaHUN MO3T (DMKCUPOBAIM B TeueHUe 4 CyT
(4°C), nanee nipomeiBaiu B 0.02 M ¢ocdataom 6ydepe ¢ 0.9% NaCl (PBS, pH 7.4) u
nocie KpuornporekKuuu B 30%-HOM pacTBope caxapo3bl, pacTBopeHHoM B PBS, 3amopa-
xuBamu npu —42°C ¢ momolubio uszoreHtaHa. Yepeayroiuecs: cepuu (ppOHTATbHBIX
cpe3oB (20 MKM) U3 TKaHU TUnoTajlaMyca ¢ repudopHUKalbHO 0061acThio [44] n3roras-
JquBaiu ¢ moMouibio kpuoctata (Leica CM-1510, I'epmanust). Kaxnplit onmHHaIAThII
cpe3 MOHTHMpoBaiM Ha crekyia SuperFrost/plus (Menzel, IepmaHusi), BbICYylIIMBAIU U
xpaHuiu npu —20°C. Tlepen npoBeneHMEM UMMYHOTHCTOXUMUYECKUX peaKIMii CTeKIa
BBICYLLIMBaIM, IpoMbiBaiu B PBS, kungartunu 5 MuH B uutpatHoM 6ydepe (pH 6.0) mis
IeMacCKUPOBKU aHTUTeHa, poMbiBaiu B PBS, B Teuenue 30 MmuH o6pabarsiBanu 0.6%-
HOIi mepeKuchio Bogopoaa, passeneHHoii B PBS. TTocne npombiBku B PBS ¢ 0.1% Triton
X-100 (PBST) cpe3bl uHKyOUpoBaiu 1 4 Mpu KOMHATHOM TeMIiepaType B OJIOKMPYIOIEM
pactBope (2% CBHIBOPOTKU ObiKa U 3% CBHIBOPOTKU KO3bI, pa3BenaeHHbie B PBST) mis
MpenoTBpalleHust Hecreurduueckoro cBsizbiBaHusl. Cpe3bl MHKYyOupoBanu 48 4 mpu
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4°C ¢ nepBUYHBIMU aHTUTEJAMU KpoJMKa K opeKcuHy-A (Sigma, CIIIA) B pa3BeaeHUMn
1 : 1000 Ha 2%-HoM GaokupyiolieM pactBope. ITociie TIaTeIbHO! MPOMBIBKU CPE3bl MH-
KyOoupoBanu 1 4 mpu KOMHATHOM TeMIepaTrype cO BTOpUYHBIMU Ig KO3bI MPOTHUB KPOJI-
Ka, KOHbIOTUpOBaHHBIMU ¢ 6roTuHOM (“VectorLabs”, CIIIA), pa3Benennsie 1 : 600 B
PBST. Crexkina TiIaTeabHO MPOMBIBAJIM YU HAHOCWIM KOMIUIEKC CTPEHNTOBUANMH—IIEPOK-
cunasa (Sigma, CIIIA) B pasBeneHuu 1 : 1000 Ha PBS. Busyanuzanuio npoBoauiu ¢ 1o-
moiubio 0.05%-Horo pacrBopa nuamuHo6eH3uanHa (Sigma, CIIA) u 0.015%-Horo pac-
TBOpAa Mepekucu Boaopoaa. Peakiinio ocTaHaBIMBaIM TUCTUUIMPOBAHHbII BOJIOM U TTO-
c/ie THIATeJIbHOW MPOMBIBKM M CTaHAAPTHOM TUCTOJIOTMYECKON 00paboTKu cpe3bl
3aKJIIOYaIv TMoJ, TIOKPOBHOE CTEKJIO M BhICYIIMBaIU. M300pakeHus1 moyvyaiu ¢ oMo~
mbio Mmukpockomna “Carl Ziess” Axio Al (I'epmaHus) coO BCTPOSHHOI TeIeBU3MOHHOM
Kamepoii u nmporpammbl Axio-Vision 4.8. C momouibio nporpaMmmel Image J Ha kaxxnom u3
CHUMEKOB (8—10 [mj1s1 KaXX10ro XMBOTHOTO) B HEMpPOHAaX OMpeAesIM ONTUYECKYIO TIIOT-
HOCTb OpeKCUHa-A B YCJIIOBHBIX eqUHULIAX (Y. €.).

CratucTuyeckuii aHaIu3 JaHHBIX OMOXUMHWYECKUX U UMMYHOTUCTOXUMUYECKUX UC-
clienoBaHMit BeIOJHEH ¢ moMolbio mporpamMmMbl STATISTICA.10, mipu ypoBHE 3HAYM-
moctu p < 0.05. OLieHKy HOPMaJIBHOCTU pachpeleeHUsT JaHHBIX IIPOBOAMIIN C MCITOJIb-
30BaHueM Tecta D’Agostino—Pearson. CpaBHeHUe IBYX HE3aBUCUMBIX IPYMI IPOBOAU-
Jock ¢ moMolbio U-kputeprsi ManHa—YuTHU. Pe3ynbrartsl mpencraBieHbl Kak MeauaHa
(M) 50% naHHBIX ¢ MHTEPKBAPTUIILHBIMU pa3MaxaMiu. CTaTUCTUYECKWIA aHAJTU3 pe3yJibTa-
ToB [1LIP BEIMOMHSIIM ¢ TTOMOIIBIO IIporpaMmMHoro o6ecreuenus “GraphPad Prism 7”
(“GraphPad Software”, CILIA). OnieHKY HOpMaJIbHOCTH pacHpeaesIeHUs TaHHBIX IIPOBO-
UM C UCcIoab3oBaHueM Tecta D’Agostino—Pearson. B ciiyyae HopMmaibHOTO pacnpene-
aeHus (o0 = 0.05) pazauuust Mexay rpynmnaMmuy olieHWBaIv C TOMOIILIO HEMAapHOTo #-Te-
cTa U paccMaTpMBaIiM KakK cTtaTUcThuuecku 3Hauumbie nipu p < 0.05. Pesynabrater TTL[P
npencrabiieHbl Kak M + SEM.

PE3VIIBTATHI UCCIIEAOBAHHWA

VY xpoic KM ¢ HaciencTBeHHOUM NMpeapacnoioXXeHHOCThIO K ayAMOTreHHOM SIUJIETITH -
(GOpMHOIT aKTUBHOCTHU B rMmnoTajaMmyce orMedascs 6ojiee BbICOKUIT YpoBeHb JodaMrHa
M =577 (379; 693) u JODPYK M = 160 (120; 180) rmo cpaBHeHUIO ¢ Kpbicamu Bucrap co-
otBeTcTBeHHO M = 100 (69; 314), p < 0.05 u M = 100 (80; 120), p < 0.05. Takum o6Gpa3om,
karabonmyeckuii Koaddutment JODPYK/IA kpeic KM M = 0.29 (0.17; 0.27) 1o cpas-
HeHuIo ¢ Kpbicamu Bucrap M = 1.0 (0.56; 1.4) 6bu1 cHukeH (p < 0.05).

Pesynbratel [1LP neMoHCTpUpPYIOT B rMunmoTajiaMyce MOBbIIeHHbIH ypoBeHb MPHK
J1- (B 3.5 paza, p < 0.05) u I2-peuenropoB nocdamuHa (B 5.3 pasa, p < 0.05) o cpaBHe-
HUIO ¢ Kpeicamu Bucrap (puc. 1a). [lomydeHHBIe TaHHBIE CBUIETEILCTBYIOT O TOM, YTO
nodaMuHepruyeckasi cucrema B runotajgamyce kpbic KM HaxonuTcst B 60ojiee aKTUBHOM
COCTOSIHMM 110 CPaBHEHMUIO ¢ KpbicaMu BucTap.

Pesynbratel [1LIP nemoHcTpupytotr B runotaiamyce kpbic KM 6osiee BBICOKUM ypo-
BeHb MPHK mipenipo-opexkcuHna (B 2 pasa, p < 0.05) o cpaBHeHMIO C KpbicamMu Bucrap,
npu 3ToM He BheIsiBiIeHO oTimunii B ypoBHe MPHK OX1R 1 OX2R (puc. 1a).

AHau3 OopeKCUH-A-UMMYHOIIO3UTUBHBIX HEHPOHOB MNepU(POPHUKAILHON obsacTu
rMIioTajiamyca Ha npernaparax Mo3ra CBUACTEILCTBYET O 00Jiee MHTEHCUBHOM peakiluu B
TeJjlaX HeMpOHOB U oTpocTKax y Kpbic KM 1o cpaBHeHUIO ¢ Kpbicamu Buctap (puc. 2a, 2b).
KonmyecTBeHHBI aHAIM3 JEMOHCTPUPYET O0Jiee BHICOKMIT YPOBEHb ONTUYECKOM TJIOT-
HOCTHU OpeKcHHa-A B Tenax HelipoHoB (M = 0.56; 0.47, 0.66, p < 0.05, puc. 2¢) 1o cpaB-
HeHMIo ¢ Kpbicamu Buctap (M = 0.52; 0.37, 0.54).

Taxkum o6pazom, B rurnotajgamyce y Kppic KM Ha ¢oHe 6osiee BLICOKOTO YPOBHS 10-
damuHa, skcripeccuu J11- u [12-petrentopoB HaboaaeTcst 6ojiee BRICOKUI ypOBEHDb KakK
9KCIIPECCUU TeHAa MPETNPO-0pEeKCHUHA, TaK U ero Oejika B HelpoHaxX, B YaCTHOCTU OPEeKCH-
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Puc. 1. AHanu3s akcrnpeccuu reHoB B runortaiamyce Kpbickl KM (@) n Wag/Rij (b) Mo cpaBHEeHHUIO ¢ KpbicaMu
Wistar cooTBeTCTBYIOIIIETO Bo3pacta. Q60o3Ha4eHus: TeHbI, KOTUPYIOIIEe Mpenpo-opeKcuH (pOx), OPEKCUHO-
BbIit petienitop 1 u 2 (Ox1r u Ox2r), nodbamuHoBble peuentopsl 1 u 2 (D1ru D2r); * — 10CTOBEPHOCTb OTINYMIL
(p < 0.05) ot cooTBeTcTBYIOLIEH Ipyrnbl Wistar. PedynbraTbl IpeacTaBieHbl B YCJIOBHBIX enuHULIAxX (arbitrary

units — a.u.).
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Puc. 2. UmmyHoOrncTOXMMMUYECKasl peaklusi K OpeKCMHY-A B NepudOpHUKAIBbHON 00JacTH TUITOTaJlaMyca
Kkpbichl Wistar (a) u Kpymackoro—MosonkuHoit (KM, b) u KoaudecTBeHHBIN aHaIN3 ONTUYECKOM MIOTHO-
CTH opekcuHa-A B HelipoHax (¢). Bokc-rutorel coorBercTBYIOT 50% maHHbIX (OT 25 1m0 75%), yepHasi TOYKa
BHYTpU OOKCa — MeIMaHa, JIMHUM NIpeaeia — MHTEPKBapTUIbHBINM pa3Max. Pe3ybraTsl peacTaBieHbl B yCIOB-
HBIX equHMLAxX (arbitrary units — a.u.). * — gocroBepHOCTb oTAMYMii (p < 0.05). Macmrad 100 MKM.

Ha-A. Ho npu 3ToM B ruriotajiaMyce He BbISIBJIEHO MU3MEHEHUS 9KCITPECCUN T€HOB, KOJIM-
pytoiux opekcuHoBbie perientopbl (OX1R n OX2R).

Pesynbrater BO2KX meMOHCTpUPYIOT B TUIIOTaJIaMyCe MEHBIINI YPOBEeHb JodaMIHA Y
kpbic WAG/Rij (M = 87; 78, 92) o cpaBHeHUI0 ¢ Kpbicamu Buctap (M = 100; 84, 115) Ha
13% (p < 0.001). Ho nocToBepHbIX oTiinumii ypoBHst JODPYK (M = 82; 69, 116 u M = 100;
91, 188, p > 0.05) u kataboamyeckoro koaddbuuenra JODPYK/IA (M = 0.79; 0.63, 1.58
u M=1.0;0.96, 0.41, p > 0.05) y kpeic WAG/Rij o cpaBHeHMIO ¢ Kpbicamu Bucrap, He-
CMOTPSI Ha TEHIECHIINIO K CHUXKEHUIO, HE BBISIBJIICHO.

Pesynbrarsl [1LP nemoHcTpupytoT B runoraiamyce y Kpbic Juauu WAG/Rij otcyTt-
crBue otnumii B ypoBHe MPHK 11 u 6onee Huskuii (Ha 40%, p < 0.05) ypoBenr MPHK
J12-pelienTopoB nodaMrHa IO cpaBHEeHUIO ¢ Kppicamu Buctap (puc. 1b). IlomyyeHHbIS
JIaHHBIE CBUIIETEJBCTBYIOT O TOM, YTO y KpbIic TMHUU WAG/Rij B runoraiamyce HabJ10-
JaeTCs CHUKEHE aKTUBHOCTU To(haMUHEPTUYECKOI CUCTEMBI IO CPaBHEHUIO C KpbIca-
mu Bucrap.
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Puc. 3. UMMyHOrMCTOXMMHMYECKAsT Peakiusi K OpeKCUHY-A B TNeprudOpHUKAIbHON 00JACTH TUITOTaJlaMyca
kpbickl Wistar (@) 1 Wag/Rij (b) 1 KOTMYeCTBEHHBI aHAJIU3 ONTUYECKOM MIIOTHOCTU OpeKCHHA-A B HEpOHaX
(¢). Bokc-1ut0TBI COOTBETCTBYIOT 50% maHHBIX (OT 25 no 75%), yepHasi TouKa BHYTpH OOKca — MeauaHa, TUHUU
npenesa — MHTEPKBAPTUIIbHBIN pa3Max. Pe3y/braTel ITpencTaBieHbl B YCIOBHBIX enuHuLax (arbitrary units — a.u.).
* — moctoBepHOCTb oTinumii (p < 0.05). Macira6 100 MkM.

Pesynbrarel [TIP nemoHcTpupyoT B rurnoranamyce y Kpbic WAG/Rij mo cpaBHeHU1O
¢ kpbicamu Bucrap 6oiee Boicokuii yposeHb MPHK mipenpo-opekcuna (B 1.5 paza, p < 0.05)
n OX2R (B 2.7 pa3s, p < 0.05), a usmeHenue ypoBHst MPHK OXIR (yBenuuenue Ha 45%)
He OBLIIO CTaTUCTUYECKM IOCTOBEpHBIM (puc. 1b). B obmactu mpedpoHTaIbHOM KOPBI
OOJIBIIINX TTOJIyIIAPWii HE BBISIBIIEHO JOCTOBEePHBIX oTimunii B ypoBHe MPHK OX1R mex-
ny kpeicamu WAG/Rij (0.77 £ 0.13 y. e.) u Bucrap (1.0 £ 0.08 y. e.). OnHako B 3T0i1 06-
nactu y kpbic WAG/Rij BbIsiBIeHO yMeHblIeHUEe (00Jiee HU3KUIT YPOBEHb) YPOBHS Tper -
po-opekcuHa (Ha 65%, p < 0.05) u OX2R (Ha 69%, p < 0.05) 10 cpaBHEHUIO C KPhICAMU
Bucrap.

Ananu3 npenaparoB Mo3ra kKpeic WAG/Rij cBuaeTenscTByeT 0 60jiee MTHTEHCUBHOM
peakiuM K OpeKCUHY-A B HelipoHax NMepudOpHUKAIBHON 00JIACTH THUMOTajlaMyca I10
cpaBHeHUIO ¢ Kpbicamu Bucrtap (puc. 3a, b). KonmnyecTBeHHBIN aHAIN3 BBISIBUI Yy KPBIC
WAG/Rij yBennueHre ONTUYECKON MUIOTHOCTU OpeKCUHa-A B Tejiax HelipoHoB Ha 40%
(M =0.60; 0.55, 0.69, p < 0.05) mo cpaBHeHUIO ¢ KpbicamMu Bucrtap (M = 0.43; 0.41, 0.44,
puc. 3¢).

Takum o6pa3om, B rurnotasiamyce y kpbic WAG/Rij Ha ¢hoHe cHUXXeHUST YPOBHS J10-
¢daMrHa 1 AKCMPECCUM TeHa, KOMUPYIOUIEro pelentopsl J12, HabmomaeTcs yBeaundeHne
9KCHPECCUU TeHOB, KOMUPYIOIUX Mperpo-opekcuH u OX2R, a Takke yBeJIuYeHe YPOB-
Hs1 OejIKa opeKcrHa-A B HelipoHax repupOpHUKaIbHOIM 001aCTH.

OBCYXIEHMUE PE3VIIbTATOB

B HacrosIeM uccienoBaHUM ObUT TTPOBEIEH aHAJIN3 OPEKCUHEPTUIECKON CHCTEMBbI
TUTIOTaJIaMyca y KPbIC, TeHETUUECKHM MPEAPaCITOIOXEHHBIX K SMUJIETITUYECKO aKTUBHO -
CTH Pa3JIMYHOIO TeHe3Mca: ayTMoreHHoM amwiericuu (Kpbickl tuaun KM), Kotopast conpo-
BOXK/Ia€TCsI pa3BUTUEM CyIOPOT, U abcaHCHOI amwencueii (kpoickl auHun WAG/Rij). Uc-
MOJIb30BaHHBIE JIMHUM XWBOTHBIX pacCCMaTPUBAIMCh HAMU KaK MOJIeJIM nuchajiaHca MO-
HOaMWHOB B CTPYKTypax rojioHoro mosra [39, 40, 43]. [TonyyeHHbIE HAMU JaHHbIE C
nomompio MetonoB BO2XKX u INLP moarBepXmaloT n3MeHeHe aKTUBHOCTU HodamMu-
HEpPTUYECKO CHUCTEeMbl B TUIIOTaJIaMyce, OMHAKO HAMpaBJIeHHOCTb 3TUX M3MEHEHUH y
WCCIIeTOBAHHBIX XKUBOTHBIX ObLJIa PA3JIMYHOM.

Y kpbic KM B rumnorajgamyce oTMedyaeTcsi akTUBaLUsl 10(haMUHEPIUYeCKO CUCTEMBI,
YTO BbIpaxkaeTcsl B TIOBBIILIEHHOM ypoBHe gjodaMuHa u ero metaboiaura JODYK, MeHb-
1IMM 3HaYeHUEeM MeTabosimueckoro koadduliimeHTa. BoisiBieHbl 60J1ee BLICOKME YPOBHU
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MPHK J11- (aktuBupytomux) u JI2- (TOpMO3HBIX) pelieNnTOPOB Ao(haMuHa, YTO MOXKET
OBITh CBSI3aHO KakK C MOBBIIIEHHOI YYBCTBUTEJIbHOCTBIO CTPYKTYP IMITOTasiaMyca K 1oda-
MUHY, TaK U ObITh HallpaBJIeHO Ha ypaBHOBellIMBaHue ero addexkron. Y kpric WAG/Rij B
rumnoTajgaMmyce, HalpoOTUB, BbISIBJIEH CTATUCTUYECKN JOCTOBEPHO MEHBILINI YPOBEHb 10~
¢damMuHa, HO TOCTOBepHBIX oTnuuit ypoBHs JODYK u karabonnyeckoro ko3dduim-
€HTa OT COOTBETCTBYIOIIMX ITOKa3aTeseil y Kpbic Bucrap He oOHapykeHO. DTO COIpo-
BOXIJIOCh OTCyTCTBUEM OTAM4usl B ypoBHe MPHK /I1- u MeHbmiuMm ypoBHem MPHK
J12-penentopoB (p < 0.05), 4To MOXET OBITH CBSI3aHO C MOBBILIEHHON YyBCTBUTEIBHO-
CTBIO CTPYKTYp TUIOTajaMyca K JelcTBUIO nodaMHWHa B YCJIOBUSX ero aeduiura 1o
CpaBHEHUIO ¢ Kpbicamu Bucrap.

Panee y kppic WAG/Rij MmeHb1Mii ypoBeHb [ 1-pelienTopoB nodaMuHa ObLUT MOKa3aH
B TIpWJIEXKAILEM siape, I0P3aIbHOM CTpHUaTyMe, a TaKXKe MEHbIINIi ypoBeHb J12-pelenTto-
poB nocdaMuHa BbISIBJICH B MOTOPHOI U COMaTOCEHCOPHOI 001aCTSIX KOPBI OOJIBIIIMX MO~
JIylIapuii, Top3aJbHOM CTpHaTyMe, runmnokamme [41]. B npyrom ucciaemoBaHuM y KphIC
WAG/Rij 6-Mecsi9HOTO BO3pacTa B TMITOTaJaMyce He BBISBICHO TOCTOBEPHBIX OTIMUMI
ypoBHs nodamuna u JJODPYK no cpaBHeHUIO ¢ KpbicaMu BucTap, omHako ITOKa3aHO
CTaTUCTUYECKU AOCTOBEPHO MEHblliee 3HAuYeHUE KaTaboJMyeckoro Ko3agdULUEHTa.
B npyrux cTpykrypax mo3sra (npedpoHTaibHas Kopa, Mpuiiexallee siapo, CTpuaTym) y
9TUX XXUBOTHBIX TaKKe€ BBISIBJIEHO MEHbIllee 3HaUeHUE YPOBHS NodaMHUHA, OJHAKO €Tro
YPOBEHb OTJIMYAJICS B 3aBUCUMOCTH OT BO3pacTa XXMBOTHBIX (36 mHeii, 3 u 6 mec.) [43].
ITosTOoMy B HacTosI1IeM MCCIeIOBAHUM HaM ObLIO BaXXKHO OIPENEIUTh YPOBEHD nohaMU -
Ha ¥ ero MeTaboJIMTa y UCCIEA0BAHHBIX HAMU KPBIC.

Y kpeic KM u WAG/Rij, HecMOTpst Ha pa3Hbie ypOBHU AodaMrHa B TMIIOTaJIaMycCe,
pe3yabraTthl [1LP 1 *MMYHOTMCTOXMMUM CBUAETEIBCTBYIOT O 00Jiee BLICOKOM YPOBHE 3KC-
MPECCUM TeHa, KOAUPYIOIIETO MPEeIrpo-OpeKCHH, TaK U YPOBHS €ro Oejika OopeKCHMHa-A.
YV kpbic KM noBbl1I€HHBIN YPOBEHb OPEKCUHA HE COIMPOBOXAAIICS U3MEHEHUEM YPOBHS
MPHK penenTopoB opekcuHa, 4TO, MO-BUIAMMOMY, YKa3bIBaeT HA TO, YTO MUIIECHSIMU
OpPEKCHHOB TIPpU ayaMOTeHHOM 3IMWISIICUU CTPYKTYPhI TUIIOTaIaMyca SIBJISIFOTCS B MEHb-
1Ieil CTereHU, YeM JAPYrue OTAE]bl MO3ra, Kyaa MPUXOAST MPOCKIIUU OpeKCUHepruye-
CKUX HEWUPOHOB, BO3MOXHO CTPYKTYpbl, BOBJIEYEHHBbIC B IIUJIENTOTeHe3. Y KphIC
WAG/Rij B rurnorajiamyce HamMu BBISIBJIEH CTaTUCTUUYECKU JOCTOBEPHO TMOBBILLIEHHBIN
ypoBeHb MPHK OX2R u nuie rennenuus K yBermueHnto MPHK OX1R, uro, mo-Bunm-
MOMY, CBUJIETEJIbCTBYET 00 aKTUBHOM YYaCTUUM OPEKCUHOB B PETYJISILIMU CTPYKTYP TUIO-
TajlaMyca IpM JaHHoii matojioruu. [1pu 3ToM B npedpoHTanbHoii kKope Yy Kpbic WAG/Rij
B OTJIMYME OT TUIIOTajlaMyca, HalpOTHUB, BbIsIBJIeH MeHbIuii ypoBHst MPHK mipenpo-
opekcrHa u OX2R, a pesynbraThl, MOJy4eHHbIE APYTMMU aBTOpaMu [43], 1eMOHCTPUpPY-
IOT YMEHbIIIEeHUE YPOBHS f1odaMUHAa B 3TOI CTPYKTYpe MO3ra.

WM3BecTHO, 4TO fO0aMUH MOXKET OKa3blBaTh MPSIMOE BIUSTHUE HA OPEKCUHEPTUYECKUe
HelipoHbl ruriotajgamyca: J11- u JI2-penentopsl fodamMrHa BbISIBJIEHbBI HEITOCPEACTBEHHO
B TeJIaX OPEKCUH-UMMYHOTIO3UTUBHBIX HelipoHOB [18]. OgHako cieayeT OTMEeTUTb, YTO
Xxapakrep neiicTBUs nochaMrHa Ha OPEKCUHEPruyecKue HeipOHBI OTpPeIesisieTcsl Crioco0-
HOCTbIO T0(haMUHOBBIX pelenTopoB 06pa3oBbiBaTh J11//12 reTeponmMepHbie KOMIUIEKCHI
[18]. IlomyyeHHBIEe HAMU OJAaHHBIE CBUAETEIBCTBYIOT O TOM, YTO aKTUBALISI OPEKCUHEP-
TMYECKOM CHUCTEMBI ruIioTajaMyca HabJrogaeTcs pyu M3MEHeHU OMoCcuHTe3a nodamu-
Ha HE3aBMCUMO OT €0 YBEJIUUCHUST UJIM CHUKEHUSI.

WNHTEepecHO oTMETUTH TOT (haKT, YTO OJHOI M3 OOIIeNTPpU3HAHHBIX (PYHKIUIT OpeKCr-
HOB SIBJISIETCS UX YUacTHe B PETYIIIMU IMKJIa 6oapcTBOBaHMEe—COH [48, 49]. Panee ObL10
MOKa3aHo, UYTO CTPYKTypa LIMKJIa 60npcTBOBaHUE—COH KakK y Kpeic KM [50], Tak 1 KpbIC
WAG/Rij [51] cymiecTBeHHO He OTJIMYaeTCsl OT TaKOBOM y Kpbic Bucrap. Takum obpa-
30M, MOBBIIIEHUE YPOBHSI OPEKCUHA y 3TUX KUBOTHBIX MOXET OBbITh CBSA3aHO C APYTUMU
GYHKIMSIMU 3TOTO OejiKka B MO3Te.
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DKcnpeccust pelenTopoB OPEKCMHOB BhISIBJIEHA B CTPYKTYypaxX MO3ra, BOBJICYEHHBIX B
WHUIIMALAIO U paclipocTpaHeHue snuwienTudopMHoii akTuBHocTH [ 10, 52]. Tak, yBenu-
YeHUe KOJIMYEeCTBA OPEKCUH-UMMYHOITO3UTUBHBIX HEMPOHOB TTOKA3aHO MPU SITUICTICHI
[53], 4uTO ma;o ocHOBaHME MPEAIIoJaraTh y4acTe OpeKCUMHOB B AIIMjIenToreHe3e. B cBsI-
31 C OTUM TIOSIBWINCH MCCIIENOBaHMsI, JEMOHCTPUPYIOIIE MPUMEHEHNE aHTarOHUCTOB
OPEKCUHOBBIX PEIIENITOPOB B KAYECTBE TEPANIEBTUYECKUX Y TPOTUBOCYIOPOXKHBIX MpeTia-
paTtoB [54—57]. YMeHbllIeHUEe CyI0pOr MOKa3aHo I0cJie BBEICHUSI aHTATOHUCTOB OpEK-
CUHOBBIX PELIENITOPOB B TUITIIOKaMIT [58].

TunoranaMmyc — BaXkKHEHILIMIT OTAE] MO3ra, BOBJICYEHHBII B PErYJISILIMIO aJalTUBHBIX
peakiimii opraHu3Ma. PaznuuHble (OpMBbI STWICTICUU SIBJISIIOTCSI HEBPOJIOTUYECKUMU
paccTpoOMCTBAMM, Pa3BUTHE KOTOPBIX MOXKET OBITh CJIEACTBMEM 3HEPIeTUYECKOTO KpHU-
31ca B HeiipoHax MO3ra M pa3BUTHUS B HUX ruroMeTabommnama [59—61]. TTockonbKy opek-
CHHBI BOBJIEYEHBI B PETYJISAIINIO SHEPTeTUIECKOro OajlaHca, TO UX aKTUBALIMS TIPU DI -
JIETICUM PA3IMYHOTO TeHe3Kca MOXET pacCMaTpUBAThCs M KaK MEXaHU3M KOMIIEHCAIlUU,
HaIpaBJICHHBIIM Ha MOIepXXaHUe SHEPreTUYeCKOro bajlaHca B HelipoHax.

H3MeHeHne MeTaboINYeCKUX MPOIIECCOB B HEMPOHAX MO3Ta, MOBPEXIEHUE UX CTPYK-
Typ, UX JereHepaiusi W rubenb OoTMedaeTcsl Mocje SMWICNTUYECKUX MPUIAIKoB, B
YaCTHOCTH B ITMJIOKAPITMHOBOM Mozeu anwierncuu [53, 62, 63]. B To e BpeMsl BbICKa3bI-
BaeTcsl TUIOTEe3a, TIperoaralomasi, YTo HabIoaaBIIascs TPy BUCOYHOM SMMISTICUN pe-
OpraHM3alusI CJIOEB TUITIIOKAMIIA SIBJISIETCS] pe3yIbTaToM T hepeHIMPOBKY MOMYISINT
HOBBIX IIMPAMUIHBIX KJIETOK, @ HE PeMOACIMPOBAHUEM 3peibiX HepoHOB [64]. B KoHTeK-
CTe OTOil TUIOTE3bl OPEKCHMHBI MOTYT SIBJISTHCSI HEMOCPENCTBEHHBIMU YYaCTHUKaAMU
pa3BUTHUsSI DMUJIETICUU, TTOCKOJIbKY M3BECTHA UX POJIb B HEHPOHOTeHe3e KJIETOK TMII-
nokamiia [65—67]. OgHako HEUPOXUMHUYECKUE U MOJIEKYISIPHbIE OCHOBBI Y4aCcTHsI OPEK-
CHHOB B TTaTOreHe3e pa3InyHbIX (pOpPM SIMIICTICUM He M3ydeHbl. B CBSI3UM ¢ 3TUM mpen-
CTaBJICHHbIE HaMU NaHHbIe 00 yBEJIWYECHWU YPOBHSI OpeKCUHa B THUIIOTAJlaMyce IpUu
ayIMOTeHHOM 1 abCaHCHOM STIUJIETICUN MOXET CBUIETEILCTBOBATh O €r0 POJIM B ajall-
TUBHBIX PEaKIIMsIX OpraHu3Ma MpU JaHHBIX TTATOJIOTHSIX.

NCTOYHUKUN ®PMHAHCHUPOBAHUA

WccnenoBaHue MpoBeaeHO C UCTTOIBb30BaHUEM 000PYIOBaHMS IIEHTPa KOJJIEKTUBHOTO TOJIb30-
BaHusa MHcTUTyTa 3BOMIOLMOHHOM (husnosiornu u 6uoxumuu uM. M.M. CeuenoBa PAH B pamkax
rocynapctBeHHoro 3aganust Ne 075-0152-22-00.
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Analysis of the Orexinergic System of the Hypothalamus in Rats with Various Forms

of Genetically Due to Epilepsy

I. Yu. Morina%, A. L. Mikhrina?, E. V. Mikhailova?, S. 1. Vataev*,
Z. R. Hismatullina®, and I. V. Romanova® *

4Sechenov Institute of Evolutionary Physiology and Biochemistry, Russian Academy of Sciences,

St. Petersburg, Russia
b Bashkir State University, Ufa, Russia
*e-mail: irinaromanova @mail.ru

The hypothalamus was studied in mature males of two lines of rats with a genetic predis-
position to various forms of epileptic activity was carried out: the Krushinsky-Molodki-
na (KM) with audiogenic convulsive activity and the WAG/Rij with absence epilepsy.
The PCR results demonstrated an increased level of D1 and D2 mRNA of dopamine re-
ceptors in KM rats; in WAG/Rij rats no differences in the expression level of D1-recep-
tors were found, but a significantly lower level of D2-receptor mRNA was shown com-
pared to Wistar rats. In KM and WAG/Rij rats a higher level of prepro-orexin mRNA
and orexin-A protein was found in the perifornical area neurons. In KM rats no differ-
ences were found in the level of orexin receptors expression and in WAG/Rij rats, the
level of OX2R mRNA was higher than in Wistar rats. The data obtained are discussed in
connection with the participation of the brain orexinergic system in the regulation of the
dopaminergic system and the energy balance of the body during epileptic activity, as well
as the likely function of orexins as adaptation factors in pathological conditions.

Keywords: hypothalamus, orexin, orexin receptors, dopamine, dopamine receptors, au-
diogenic and absence epilepsy
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