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Wccnenosano Bnusinue npeHaraibHoro crpecca (ITHC) Ha dopmupoBaHue opekcu-
Hepruyecko u moaMuHepruyecKoil cucteM Mosra y 14- m 30-mHEeBHBIX KPBICST,
POXAEHHBIX CAMKaMU, KOTOPhIX ¢ 13 o 19 neHb 6epeMeHHOCTU NoABEprajiu IenpuBa-
MM cHa (110 6 9 B IeHb) METOIOM “MaJtbIX Iiomanok”. ¥ 14-nueBHbix [THC kpoicsT ¢
MOMOIIBIO TECTA “OTKPBITOE IMOJie” BBISIBJICHbI HAPYILIEHUST IBUTaTEIbHOTO Pa3BUTHSI.
B runoranamyce ¢ moMoIlbl0 MMMYHOTMCTOXMMHUUYECKOT'O METO/Ia Ha Cpe3ax MO3ra Bbl-
SIBJIEHO 3HAUYUTEJIbHOE YBEJIMUEHUE COJAEPXKaHUsI OpeKCMHa A B HelipoHax nepudop-
HUKaJIbHON 00J1aCTH, a BBICOKO3(M(hEKTUBHAsI XUIKOCTHAsI XpoMartorpadust mnpojae-
MOHCTPUpOBaJia yBeJIMUEHUE YPOBHS AoaMMHA M CKOPOCTUM ero meradbosu3ma Io
CPaBHEHMUIO C KOHTPOJIBHBIMU KPbICSTAMU, POXKIEHHBIMU OT UHTAKTHBIX CAaMOK. Pe3yJib-
TaThl BecTepH-GJIOTTUHTA CBUAETEIBCTBOBAIM OO0 YMEHBIIEHWU B CTPUATyMe YPOBHS
depmenTa cunreza TAMK (GAD65) u yBennmyeHUM YpoBHST (POCHOPUIMPOBAHHOIA 1O
ceprHy-40 bopMBbI TUPO3MHTUIPOKCUIIA3bl — pepMeHTa CMHTe3a JoaMUHa T10 CpaB-
HeHuio ¢ KoHTposieM. K 30-My qHIO XXM3HU MOKa3aTe/Iu ABUTaTeIbHON aKTUBHOCTU Y
ITHC kpbIcST HE OTIMYATKUCh OT KOHTPOJIbHBIX, onHaKo ITHC kpricsita XxapakTepu3o-
BaJIUCh 00Jiee BHICOKMM YPOBHEM TPEBOXXHOCTU M MEHbIIEl MCCIIenoBaTeIbCcKoi ak-
TUBHOCTBIO. Pe3ynbraThl MOP(MOJOrMUecKUX 1 GMOXUMUYECKUX UCCIIEIOBAaHUN TaKXKe
CBUIICTEILCTBOBAIM 00 OTCYTCTBUU PA3IMUMii UCCIIENOBAHHbBIX MTOKA3aTe/Iei B TMIIOTa-
namyce u B ctpuatyMe y 30-gHeBHBIX [THC KphIcSAT Mo cpaBHEHUIO C KOHTPOJIBLHBIMU,
YTO TIOATBEPXKAATIOCH pe3y/IbTaTaMU JIEKTPO(MU3UOIOTMUYECKOTO UCCIeI0BaHUsI, KOTOPOE
JIEMOHCTPUPYET OTCYTCTBUE Pa3IMUMii B OPraHM3alMy LIMKiIa 60APCTBOBAHUE—COH Y
30-gueBHbIX [THC 1 KOHTPOIBHBIX KPBICAT. B cTarhe ob6cyxaatorcs MopdodyHKIIM-
OHaJIbHbIE B3aUMOIENCTBUSI OPEKCUHEPrUYeCKOi U J0haMUHEPIMUYECKUX CHUCTEM
MO3ra B paHHEM MOCTHATAJIbHOM IMEePUOE Pa3BUTHSI OPraHU3Ma U POJib OPEKCUHOB B
KOMITEHCATOPHBIX MEXaHM3Max Mo3ra.
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Wccnemosanms BaustHus rmpeHaTaabHOTO cTpecca ([THC) Ha maauBuayanmbsHOe pa3Br-
THE OpraHr3Ma He TePSTIOT CBOei aKTyaTbHOCTH Ha TTPOTSIKEHWH MHOTHX JIeT. DTO CBS3aHO, C
OIHOi1 CTOPOHBI, C YBEJIMYECHUEM KOJIMUYECTBA HEOJAronpusITHBIX (paKTOpPOB, AEUCTBYIO-
LIMX Ha OpraHU3M OepeMEeHHOI XEeHIIUHBI, a C IPYTOil CTOPOHBI, C YBEIUUEHUEM POKIae-
MOCTH JIeTeli ¢ HapyLIEHUSIMU TICUXOMOTOPHOI, SMOIIMOHATLHON M KOTHUTUBHOM cdep.
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M3BecTHO, UTO CTpPECC BBI3bIBACT MOBBIIICHUE YPOBHSI KOPTUKOCTEPOUAHBIX TOPMOHOB,
KOTOpBIe, MMPOHMKAsI Yyepe3 IUIalleHTy, JeUCTBYIOT Ha 110 [1, 2] M aKTUBUPYIOT €ro rv-
noTtajaMmo-runodusapHo-aIpeHOKOPTUKAIbHYIO cucTeMy. LIeHTpalibHOe 3BeHO 3TOi cu-
CTEMbl — TUMOTAJIAMyC — SIBJISIETCSI CTPYKTYpOii BBICOKO 4yBcTBUTEeAbHOM K ITHC [3].
IMokazaHo, 4TO TUIIOTAJIAMYC, KpOME PETYJISIIIMA CTPECCOPHOTO OTBETa, UTPAeT pellaro-
1Yo poJib B (DOPMUPOBAHUY IIUPKATHBIX PUTMOB OpraHM3Ma, KOTOpble Takke KOHTPO-
JIMPYIOTCSI OPEKCUHAMM.

OpeKCUHBI — CEMECTBO HEMPONEeNTHUI0B, 0Opa3ylolIuXcsl HelipoHaMu TiepudOopHU-
KaJIbHOM 00J1aCTH ruroTajlaMmyca u3 oOIIeTo MpeKypcopa Mpernpo-opeKCUHa, COCTOSIIIETO
n3 130 aMUHOKHMCIOTHBIX OCTaTKOB [4—8]. K 3TOMYy ceMeiCTBY OTHOCSTCSI OPEKCHH
A/runokpetuH 1 — noaumnenTtua U3 33-X aMMHOKHUCIOTHBIX OCTATKOB, CBSI3aHHBIX IBYMSI
napamMu IUCYJIbGUIHBIX MOCTUKOB U OPEKCUH B/TUMOKPETUH 2 — TMHENHbII TTeNTUI U3
28 aMUHOKHUCJIOTHBIX 0cTaTKOB. CBOE JIeiiCTBME OPEKCUMHBI OKa3bIBAaIOT Yepe3 ABa TUIIA
G -0eJI0K-CBSI3aHHBIX pelenTopoB [4, 5]. OpeKCHHEI SIBISIOTCS PyHIAMEHTAILHBIM 3Be-
HOM peryJIILuKi GOApCTBOBaHUS U MpoOyxaeHus [6, 9—11]. M3BecTHO, YTO B ITOCTHA-
TanbHOM Tiepuone (P) cranoBiaenue nukia 6oapcrBoBanue—coH (LIBC) coBmanaer ¢ me-
pUOIOM co3peBaHUsSI OpeKcuHepruyeckoil cucteMbl. IlokazaHo, 4TO OCHOBHbIE (ha3bl
cHa ¢opmupyrorcsas K P30 [12]. OpekcuHepruuyeckue HEMPOHBI HAYMHAIOT aKTUBHO
dyHkimoHnuposats 1ocyie P15, a mocne P21 ux dyHKuMoHanibHast akTUBHOCTb COOTBET-
CTBYET 3peJIbiM HeiipoHaM [5, 13—16].

B HacTosi1iee BpemMs MoKa3aHo, YTO OPEKCUHbBI TAKXKe UTPAIOT BaXKHYIO PoJib B hOpMU-
POBaHUM CTPECCOPHOTO OTBeTa opranusma [17, 18], a B aMOpuroreHe3e BBIIOIHSIIOT POJIb
MopdoreHeTUYeCKUX (PaKTOPOB M BOBJIEYEHBI, B YACTHOCTHU, B HEWPOHOTEHE3 T'MIIIO-
KamIia U KOpbl 00JIbIIUX nodyiiapuii [19—21]. DTu gaHHbIE Aal0OT OCHOBAHUE T10J1arath,
YTO OPEKCUHEPTUYECKUE HEMPOHBI TUTIOTATIAMyCa MOTYT ObITh PACCMOTPEHBI KaK MOTEH-
MaJibHasl MUIIeHb 1151 Koppekiuu nocienctsuit [IHC Ha pa3BuBamoimmiicss opraHusM.
OnHako He u3BecTHO, Kakoe BiaustHue ITHC oka3biBaeT Ha pa3BUTHE CaMUX OPEKCUHEP-
TMYECKUX HEMPOHOB M KaK 3TO MOXKET IOBIUATh Ha (PYHKIIMOHUPOBAHUE KOPKOBBIX U
MOIKOPKOBBIX CTPYKTYP V PacTylero opraH1u3Mma.

OpekcruHepruiecKkasi CUCTeMa MO3ra CTpYKTYpHO 1 (DYHKIIMOHAJIBHO CBsI3aHa ¢ goda-
MUHeprudeckoi cucremoit [22, 23]. CraHOBIeHHE ITUX B3aMMOAEHCTBUII B 3MOpUOre-
He3€ MOXET 0Ka3aThCsl Upe3BbIUYATHO Ba>KHBIM JJISI HOpMaJIbHOTO (POpMUPOBaHUST 00erX
HEHPOXMMUYECKUX CUCTEM Mo3ra. Tak Kak gogamMuHepruyeckasi cucTeMa BoBJieueHa B
PeTyJISIiMIO ABUTATEeIbHON aKTUBHOCTU opraHu3Ma [24, 25], To ee B3aUMOCBSI3b C OpeK-
CHUHEPru4YeCcKoOi CUCTEMOI OIoCcpeayeT yyacTUe OPEKCUHOB B PETYJISIIMU IBUXEHUN Ue-
pe3 aKTUBALIMIO HUTPO-CTPUATHOM cucTeMbl [26]. [ToaTOMy MBI TTOJIaraeM, 4YTO Hapylle-
HUe GOPMHUPOBAHUS OPEKCUHEPTUIECKOM CUCTEMBI B 9MOpHOreHe3¢e UIN HapyllIeHUe ee
B3aMMOCBSI3M ¢ ToPaMUHEPTUYECKON CUCTEMOM MOXET OTPa3uThCsSl HA pa3BUTUU IBUTA-
TEJIbHOM aKTUBHOCTU. Bompoc 0 B3auMOIeCTBUU OPEKCUH- U 10(pbaMUHEPTUYECKOM CU-
CTEM MO3Ta B XOJIe MMPEHATAIILHOTO MEPUOoia Pa3BUTUSI OPraHU3Ma A0 CUX MOpP AETATLHO
He M3y4YeH. DTa 3aJada B HACTOSIIINI MOMEHT MOXET OBITh pellleHa TOJIbKO B MOACIBbHBIX
9KCIIEpUMEHTAaX Ha JIA00PaTOPHBIX XKUBOTHBIX.

IMocnenctust ITHC 3aBucsT OT XapakTepa U Cpoka BO3AeCTBUSI. B oHTOreHese Bbiae-
JISTFOT KPUTUYECKHUE TEPUObI, KOTIa MOBBIIIAETCS YyBCTBUTEIbHOCTh Pa3BUBAIOIIETOCS
opraHusMa K JeiCTBUIO HEOJIaronmpUsITHBIX (DAKTOPOB U CHUXKAETCSI BO3MOXHOCTB K pe-
napauuy noBpexaeHuii [27, 28]. Y KpbIC B Xo1e mpeHAaTaIbHOTO OHTOTeHEe3a BBIACIISIIOT
HECKOJIbKO KpuTdecKux repronoB pa3putus LIHC: 13—14-it nens (E13—14) — cpoK BaskKHbBIN
IUIS. pa3BUTUS TIOIKOPKOBBIX, Psiia CTBOJIOBBIX CTPYKTYp W runotanamyca, E18—19 — mis
pa3BuTus Taamuuyeckux sinep, E19—20 — misa mpoueccoB auddepeHIMPOBKU KIJIETOK
KOpHBI 0oJbIMX mojrymapuii [28—30]. DTu neproasl COBNAgaloT ¢ OCHOBHBIMM 3TallaMU
pa3BUTUSI B SMOpUOTEeHE3e OPEKCUHEPTrNYeCKUX HEMPOHOB, KOTOPbIEC BBISIBJISIIOTCS B TH-
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notanamyce ¢ E13, a HaunHas ¢ E19 ux oTpocTku MaeHTUDUIMPYIOTCS 3a MpeaeaaMu ri-
notanamyca [13, 14, 31].

Llensio HacTosIIIETO MCCIeNOBaHMS OBLIO OLIEHUTh MOP(MOMYHKIIMOHAIBLHOE COCTOSTHIE
OpeKCcHMHepruueckoit cucreMnl y KpoicsaT rmocie [THC, nepeHeceHHOro UMEHHO B KPUTH -
YyecKure nepuoibl sSMOproHaibHOTo pa3dsutus runotaiamyca (E13—E19). 3agauu uccie-
JIOBaHUSI COCTOSIJIM B TOM, YTOOBI OXapaKTepu30BaTb OPEKCUHEPIUYECKYI0 CUCTEMY VY
KpbICAT P14 — mrepron, MpeaecTByONIMi B HOpMe pe3KOoi akTUBALIMN OPEKCUHEPTIeCKO
cucteMbl, a Takke P30 — mepuomn, Koraa B HOpMe OpeKCMHepTrinyecKast CUCTeMa TOCTUTAET
3peJioro coctossHus. Takoke ObLIa ITOCTaBIeHA 3a1ada OLEHUTh aKTUBHOCTD o aMuHep-
TMYECKOI CHCTeMBbI MO3Ta M UCCIIENOBaTh MOBEACHYECKHE KOPPESIThl (yHKIIMOHATBHOMN
aKTUBHOCTU 00EUX HEHPOXMMMUYECKUX CUCTEM C YYEeTOM TOoro, uto K P30 3akaHuYMBaeTcst
¢dopmupoBaHue ukia 6oapcreoBaHne—coH (LIBC).

METOAbI UCCIEJOBAHUA

DKcrnepuMeHTHI ObUTY BBITIOJIHEHBI Ha KpbIcax JIMHUM Bucrap corjiacHo nu3aiiHy uc-
cnenoBaHust, onoopeHHoMy DTtudyeckuM KomuteroM UDMDB PAH, European Communities
Council Directive 1986 (2010/63/EEC) u coriacHo TpaBujiaM, U3JIOXXeHHBIM B “Guide
for the Care and Use of Laboratory Animals”.

Camok kpbic B BuBapuu UOPB PAH orbupany no BHEUIHUM NpU3HAKaM (YUCThIE
LIEPCTSIHOU TTOKPOB M BUIAMMBIE CJIU3UCTHIC) U TTOBEACHHUIO ((KUBOTHBIE HE UMEJT OTIIH -
YUTETBHBIX OCOOCHHOCTE! B TTOBEICHUN), OTCAXKWBAIU B OTAEIbHBIE KJIETKU W COICPKAIN
B CTaHIAPTHBIX yCJIOBUsIX BuBapusi (12-yacoBoii cBeTOBOM pexuM: 12 4 cBeT/12 4 HOUb,
CBeTOBOM JeHb HaunHajcs B 9.00, remnepatypa 23 £ 2°C) 6e3 orpaHUYeHMsI JOCTyIa K
BoJzie U nuie. Ha mpoTsoKeHUM HeCKOJIBKUX JTHE B OTHO M TOXe BpeMsl Opajiu Ma3Ku U3
BJIarajviia aJisi oTcjieskuBaHus a3 actpaibHoro 1ukia [32, 33]. Ipu HactyruieHuu dasbl
MPO3CTPpyca K KaxKIIoi caMKe MOICAXKUBAIM caMIla I0 HaCTYIIeHHsI 6epeMeHHOCTH (1-M mTHeM
GepeMEHHOCTH CYMTAJICA JeHb OOHAPYKEHUS CIIEPMATO30MIIOB B Ma3Ke M3 BJIarajiniia).

BbepeMeHHBIX caMOK (1 = 6) ¢ 13-ro 110 19-if IeHb recTaliy MOABEPraan CTPECCY C MO-
MOIIBIO IIIMPOKO M3BECTHOTO METONA “MalibIX TJIOIIAN0K”’, pa3paboTaHHOTO Muliejiem
XKyse ns1 genpuBauuu 6bICTPOBOJIHOBOTO cHa [34]. ExxegHeBHO caMKy Ha 6 4 moMelaiu
Ha ruiaTdopmy auamMeTpoM 6.5 cM, Bo3Bbilatolyocs Ha 0.5 cM Hag 6GacceiiHOM ¢ BOmoit
r1youHoi okosio 10 cM. Bo Bpemst 3m1M3010B OBICTPOro CHa, KOTAa MBIIIIIBI >KUBOTHOTO
pacciabasiuch, Kpbica ragajia ¢ miaTopMbl B 0acCeiiH ¢ BOIOK U cpa3y BO3BpalllajloCh
Ha 1uiatopMy. MeTonrka couyeTaeT KOMILIEKC CTPECCOPHBIX BO3IECMCTBUIA: TeNpUBaLIUs
OBICTPOTO CHa, OTpaHUYEHME MOJBUXKHOCTU, SMOLIMOHAJIBHBIN CTpecc, BhI3BAaHHBIN CTpa-
XOM ITaJICHUS B BOAY. DTU BO3IEHCTBUS IIPUBOIAT K “MATKOMY cTpeccy”’ [35], moaToMy Oe-
PEMEHHBIX CAaMOK BbICAXKMBAIM Ha MaJIble TIOIIANKY €XXETHEBHO Ha TTPOTSKEHUU Teprona,
KOTOPBI COOTBETCTBYET (hOPMUPOBAHUIO OPEKCUHEPTUIECKNX HEHPOHOB rUITOTajaMyca
(E13—E19). Iocne 20-ro nHs 6epeMEHHOCTH CaMOK COAEPKaJIM B CTAHAAPTHBIX YCIIOBUS
BUBapUs, TJIe TPOUCXOAMIIO JOHAIIMBAHUE, POIbI U BbIXaXKMBaHUE X MOTOMCTBa. KoH-
TPOJIEM CTAJIU KPBICSATA, POXKIECHHBIE OT caMOK (7 = 6), KOTOpbIe He MOABEPraIuCh CTPeC-
COPHBIM BO3IEUCTBUSM W BECh TEepHOJ OEpeMEHHOCTM HaXONWJIMCh B CTAHIAPTHBIX
yCIIOBUAX BUBapusi. Ha mpoTsskeHUM Bcero SKCTIepuMeHTa TOTOMCTBO HaXOAUIOCh C Ma-
Tepblo, UMesI HEOTPaHUUEHHBIM TOCTYN K BOAe M mullie. B xone mepBoro mecsia Ku3Hu
KPBICAT B3BeILIMBAIM Ha 2-i1, 4-ii, 7-i1, 10-ii, 14-i1, 21-it u 30-it gHU Xu3HU. KOHTpOJIbHBIE
(K) u nepenecive nipeHatainbHbli crpece (ITHC) kpoicsra 14-tu (K14, TTHC14) u 30-nHeB-
Horo (K30, [THC30) Bo3pacTa ObLIM MCCENOBaHbI: 1) C MOMOIIBIO TTOBEACHUECKUX Te-
CTOB; 2) C MOMOILbI0 MOP(MOIOTMUECKUX U OMOXMMUUYECKUX METOAOB (1 = 6 B KaxXmoit
rpynne). Y kpoicart Ha 30-e cyTkm Takke ObLta rpoBeneHa peructpauus LIBC.

[Tosenenue kpwicsat K14 (n = 22) u [THC14 (n = 27), K30 (n = 22) u [TIHC30 (n = 22)
M3y4dajiy ¢ MOMOIBIO TecTa “oTKphIToe mose” ¢ 15:00 mo 16:00 u [36]. Mcrionb3oBaiu KBaj-
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PaTHYIO YCTAHOBKY “OTKpbITOE 1osie” pazmepoM 40 X 40 cm?, pasneneHHylo Ha 16 Kaapa-
TOB C OTBEPCTUSIMU — “HOpKaMmu”’ — IMaMeTpoM 1 cM B LIeHTpe Kaxaoro kBaaparta. OcBe-
meHHOCTh cocTaBisuia 200 K. Y 14-THEBHBIX KPBICIT PETUCTPUPOBAJIM IIOBEICHIECKYIO
aKTUBHOCTH B TeUeHUE 3 MUH BO U36eXkaHWe TiepeoxaxaeHus, y 30-THeBHBIX — B TEUEHUE
5 muH. Bce ombIThl ¢pukcupoBaim Ha Bumeo. OlLieHMBAIMN: 1) TOPU30HTAIIBHYIO IBUTA-
TEJbHYIO aKTUBHOCTB: KOJTUYECTBO MePeceUeHHBIX KBaIpaTOB, BpeMsl TIOKOMOTOPHO aK-
THUBHOCTH, BpeMsI IBMKEHUST Ha MecTe (B Tpenesiax 1 KIeTKU OTKPBITOTO MOJIsl) U HEIo-
NBUKHOCTH; 2) BEpTUKAJIBHYIO IBUTATEIbHYIO aKTUBHOCTD: KOJMUECTBO BEPTUKATBHBIX
CTOEK U CTOEK C YITOPOM; 3) KOJIMYECTBO HOPKOBBIX peakinii y 30-THEeBHBIX XXMBOTHBIX;
4) TToKazaTes I TPEBOXKHOCTU: TTPOIOIKUTEILHOCTh TPYMUHTOB, KOJTUYECTBO GOIOCOB U
ypuHanuii; y 30-IHEBHBIX XXUBOTHBIX TaKXKe aHAIU3WPOBAIU KOJIMYECTBO KBaapaToOB,
MepecevueHHbIX B LIEHTPE OTKPHBITOTO MOJISI U BpeMsl, IPOBEICHHOE B LIEHTPE OTKPHITOTO
nosisi. Y 14-mHEBHBIX KPBICSAT MOCJEAHUE IBA MOKa3aTessl, a TaKKe KOJTUUYEeCTBO HOPKO-
BBIX peaKluii He OLIEHUBAJIM, T.K. Y )KUBOTHBIX HA MOMEHT 00CJIeIOBaHUSI ObLTU 3aKPbIThHI
rJiasa.

Jnst Toro 4ro6bl UCKITIOYUTh CYTOYHBIE KOJebaHUsT MeaIuaTopoB, 3a00p MaTepuaya
npoBoauau B omnpeneneHHble Yachl ¢ 9:00 mo 10:00. Tocne Hapko3a XJI0pajiTUAPATOM
(BHyTpUOptommHHO 400 MT/KT) KpBICAT IeKaluTUPOBaIN, U3BJEKaId MO3T, BO (hpoH-
TaJILHOM TIJIOCKOCTH BbIpe3ajiv 00J1aCTh C TUITOTAJIAMYCOM U JICJIUJIN €€ BIOJIb Ha JIBE 0~
JIOBUHBI: OIHY MOTpyKanu B 4%-Hblil pacTBOp MapadopMalibaernuaa, pa3BeIeHHOro Ha
0.2 M docharnom 6ydepe (PB, pH 7.4), njist UMMYyHOTHCTOXMMHUUYECKUX UCCIECTOBAHUIA,
BTOPYIO — OBICTPO 3aMOPaXXMBAIU B CYXOM JIbY, M U3 TKAHU TMIIOTaJlaMyca MPUTrOTaBJIM -
BaJIv MPOOBI 151 BBICOKO3(MMEKTUBHO KUIKOCTHOM Xpomartorpaduu (BOXKX) o onu-
cCaHHOMY paHee ITpoTokoJy [37].

JJIT IMMYHOTUCTOXMMUYECKUX HCCIIeIOBaHU MO3T (ukcupoBaau 4 cyrok (4°C),
npombiBaiu B 0.02 M dochatHoM Gydepe ¢ 0.9%-HbiM pactBopom NaCl (PBS, pH 7.4)
M 1ocyie Kpuornporekiuu B 30%-HOM pacTBOpe caxapo3bl, pacTBopeHHOoiT B PBS, 3aMo-
paxuBanu npu —42°C ¢ nomolibio n3orneHraHa. Yepenyroiuvecs: cepun poOHTATbHBIX
cpe3oB (20 MKM) M3roTaBiauBaiv ¢ nmoMoliblo Kpuocrara (Leika, I'epmanust). Kaxnwbrit
necsThlii cpe3 MOHTHMpOBaIM Ha crekiia SuperFrost/plus (Menzel, I'epmanust). st um-
MYHOTHMCTOXMMUUYECKUX HCCIAEAOBAaHUI OTOMpaaud cpesbl, coaepxXxaliue nepudOoOpHU-
KaJIbHYI0 001acTh [38], roe, KaKk M3BECTHO, JIOKAJIU30BaHbI OPEKCUHEPIMUECKUE HEMPOHBI.
Crexiia KUMIATWIN 5 MUH B LIuTpaTHOM Oydepe (pH 6.0) mist ieMacKMpOBKU aHTUTEHA,
npombiBanu B PBS, B Teuenne 30 muH o6padarsiBaiu 0.3%-HBIM pacTBOPOM MEPEKUCH
Bomopozna, passeaeHHoit B PBS. TTocie npombiBku B PBS, comepxarum 0.1% Triton X-100
(PBST), cpe3bl uHKyOupoBaau 1 4 mpu KOMHATHOU TeMrepaType B OJIOKUPYIOILIEM pac-
TBOpe (2% cHIBOPOTKU ObIKa U 2% ChIBOPOTKHU KO3kl B PBST) mis nmpenoTBpaliieHust He-
cneur@UUIEcKoro CBI3bIBaHusI. 3aTeM cpe3bl MHKYOupoBanu 48 4 npu 4°C ¢ repBUYHBbIMU
aHTUTeJIaMU KpoJimka K opekcuHy A (Sigma, CIIIA) B pazBenenun 1 : 1000. ITocne Tia-
TEJIbHOM MPOMBIBKM CPe3bl MHKYOMPOBaIM 1 4 TIpY KOMHATHOM TeMITEpaType CO BTOPUIHBI-
MU aHTHUTEJIAMU KO3BI IIPOTUB KPOJINKa, KOHBIOTUPOBAaHHBEIMU ¢ 0moTtHOM (“VectorLabs”,
Benuko6puranus), pasBeneHnsie 1 : 300 8 PBST. Crekiia TiiarebHO MpoMBIBaId 1 Ha-
HOCHWJIM KOMIUIEKC CTpeNTOBUANH-TIepokcuaasa (Sigma, CIIIA) B pa3Benenun 1 : 1000 B
PBS. Busyanuzaruio mpoBoawim ¢ momolisio 0.05%-Horo pactBopa AMaMUHOOESH3UIMHA
(Sigma, CIITIA) u 0.015%-Horo pacTBOpa nepeKrucu Bogopona. Peakiyio octaHaBIUBaIN
JMUCTUJUTMPOBAHHBIN BOIOM U TTOCIE TIIATEIbHOMN MPOMBIBKY M CTAaHAAPTHOMN THUCTOJIOTH-
YecKoi 00paboTKM Ccpe3bl 3aKITI0YaIn MO TOKPOBHOE CTEKIIO U BhICYIIUBaAIHU. M306pa-
KEHUS MOJTyJaiv ¢ IToMolIbio Mukpockoma “Carl Ziess” Axio Al (I'epmaHusT) cO BCTpO-
€HHOI1 TeJIeBU3MOHHOM Kamepoii 1 mmporpaMmMbl Axio-Vision 4.8. C IToMONIBI0 mporpaMMEl
Image J Ha xaxxnom n3 cHUMKOB (7—10 19 Kaxkaoro XXKMBOTHOIO) ONpeNesIsuIi B HeiipoHax
onTtuyeckyto rotHocTh (OIT) opekcrHa A B YCIIOBHBIX equHMIIAX (Y. €.).
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YposeHb godamuHa (JIA) u ero MeraboamTa TMoKCUubeHWITyKCYCHOM KUCaoThl (JJODPYK)
onpenelstiii MeToaoM obpainieHHoda3Hoi BOXKX ¢ aymekTpoxuMmudecKoii neTeKIueil Ha
xpomarorpade Beckman Coulter (CILIA) [39]. XpomaTorpaduueckasi cucremMa BKJTrOYasia
nizkekTop Rheodyne 7125 ¢ iemieit Ha 20 MKJT Ij1s1 HAHeCEHMST 00pa31oB, KOJIOHKY Phenomenex
(250.0 X 4.6 mMm) ¢ copbenTom Sphere Clone 5u ODS(2) 1 amMIiepoMeTpUIECKHil IETEK-
Top LC-4C BAS. OnpeneneHue KOHLEHTpaLUUA UCCIETyeMbIX BEILIECTB MTPOBOIWIN MPU
noteHuuane +0.70 B. TlogBuxkHast ¢dasa Bkiaodana 5.5 MM uurpatHo-docdaTHoro oy-
depa ¢ 0.7 MM okraHCyb(hoHOBOM KKCIOThI, 0.5 MM DJITA u 8% aueronurpuna (pH 3.0).
CKOpOCTh 2JIIOLMKU TIOABMXKHOM (ha3bl cocTaBistia | MIJI/MWH, BpeMsl aHaJIM3a OXHOM
po6sl — okoiio 20 muH. Koneunast konueHnrpauust JA u JJOD®YK BoipaxkeHa B IPOLIEH-
Tax otHocuTennbHO K14 (100%).

OmnpeneneHue ypoBHs OJIKOB B CTpUaTyMe IPOBOIMIIN MEeTOIOM BecTepH-010TTHHTA.
TkaHb cTpraTyMa rOMOTeHU3UPOBAIIA B IECATUKPATHOM OObeMe JIM3upyloliero oydepa
(0.02 M TRIS, 0.15 M NacCl, 0.001 M EDTA, 1% Triton X-100, pH 7.5), B KOTOpbIii 10-
0aBJISIIM KOKTEIIb MHIuouTOopoB IpoTeas (Sigma, CIIIA) m mHruburopoB ¢ocdaras
(RocheDiagnostic, Kanaga) coriacHo MHCTPYKILIMM Mpou3BoauTesss. benku B mpobax
pasnensuii ¢ momollbio aekrpodopesa B 10%-HoM OKMc-AA aKpWIAMHUIHOM reje I10
JIammu (SDS-PAGE) Ha o6opynoBanuu Bio-Rad Laboratories (CIIIA) ¢ ucrosib3oBa-
HUeM Mapkepa MoJjiekysisipHoii Macchl (Invitrogen, CIIIA). BenkoBbie ¢dpakiium u3 resst
MEPEHOCWIN Ha HUTPOLIECJUTIONO3HYI0 MeMOpaHy (Amersham, BenmkoOpuraHus) B Te4eHNE
1 4. TTomocku MeMOpaHBI, COOTBETCTBYIOIIE MOJEKYISIPHON Macce Genka MHTepeca,
nociie 30 MUH GJIOKUPOBKY B 4%-HOM OJIOKUPYIOIIEM pacTBope (CyXxoe MOJIOKO, pa3Be-
nenHoe Ha TRIS ¢ 0.1% Tween-20 — TBST, pH 7.6) uHKyOMpOBaiy B TEUEHUE HOYM MPU
4°C B pacTBOpe TMEPBUYHBIX aHTUTEN, PA3BEACHHBIX B OJIOKMPYIOIIEM PAcTBOPE: MBIIIU
npoTtuB Tupo3uHruapokcmiassl (TT, Sigma, 1 : 3000) — ckopocTh IMMUTHUpPYIOLLIETO (hepMeHTa
o6uocuHTe3a A, MbIIIM OpOTUB miyTamataekapookcuiasel 65 (GAD65, Abcam, 1 : 2000) —
CKOPOCTB TUMUTHpYIoIero pepmenTa 6mocunreza TAMK, kponmka ripotuB ¢ochopu-
nupoBaHHo o cepuny-40 TT (pTI-40, Invitrogen, CILIA, 1 : 2000) — ocHOBHOI oc-
dopunpoBaHHoit ¢popmbl TT B cTrpuaTtyMe. AHTUTENA MbIIIM NpoTUB glyceraldehyde
3-phosphate dehydrogenase (GAPDH, Abcam, Benuko6putanus, 1 : 20000) rcrnonab3o-
BaJIi IIJIsl BBISIBJIEHUsI KOHTPOJbHOTO Oeyika B Tnpo6ax. [locie TmiaTeabHONM MPOMBIBKU
MeMOpaHbl THKYOMPOBAIU 1 4 B COOTBETCTBYIOIIMX BTOPUYHBIX aHTUTEIAX, KOHBIOTHPO-
BaHHBIX C TIEPOKCHAA30 XpeHa, pa3BelleHHbIX Ha 4%-HOM OJOKMPYIOIIEM PacTBOpe: KO3bI
npotuB MbIm (Sigma, CILIA, 1 : 10000) mmu Ko3bl npotuB Kposuka (Sigma, CILA, 1 : 5000).
Busyanuzamnuio curHajga IPOBOIMIM C TIOMOIIBIO XEMUJTIOMUHUCHEHTHON CHUCTEMBbI
ECL-Prime v peHTreHoBcKO# 1ieHKH (Amersham, BenukoOGpuraHusi), KOTOPYIO MPoO-
SIBJISLTTA cTaHOApTHBIM (hoToHabopom (Peaktus-doro, Poccust). [TneHku ckaHupoBaiu ¢
nomompio orockanepa CanoScan 8800F m aHanmu3upoBaayu ¢ ITOMOIIBIO IIPOrpaMMbI
Image J. Onipenensiiv Mpou3BeaeHNE ONTUYECKOM TUTOTHOCTH U TUTOIIAIN KaXKI0TO CUT-
HaJla, KOTOphbIE IEeJIMJIN Ha COOTBeTCTBYIoIee 3HaueHue GAPDH.

Perucrpalinio JoKajabHON 3JEKTPUUECKON aKTUBHOCTM MO3Ta B IIUKJIE OOJIPCTBOBA-
Hue-coH usydanu y KpeicaTt K30 (n = 8) u IIHC30 (n = 8). I1ociie HapKo3a xjiopajruapa-
TOM (BHYTpHOpIOIMHHO 400 MI/KT) M0 KOOpAWHAaTaM CTEpEOTaKCMIECKOro aTjaca Mo3ra
KPBICHI [38] BXXUBISUIM 2IEKTPOIBI B CJIEOyIONINe 00J1acT Mo3ra: runmnokammn (AP = —4;
L =2; DP = 3.5 MM or 6perma, JieBoe mojyiiapue), comaToceHcopHas Kopa (AP = —1;
L= 3; DP = 2 MM ot OperMa, nmpaBoe ToJjiylapue), 3putenbHast kopa (AP = —7; L = 4;
DP = 2 MM ot 6perma, nmpaBoe Tojyiiapue). B HOCOBYI0 KOCTb yCTaHaBJIMBAJIU €l1Ie J1Ba
3JIEKTPOIA: 3a3eMIISTIONININ U pedepeHTHBIN. Macca OTHOTO 3JIeKTpoaa He MpeBbIlajia
0.08 .

IMocne onepaiuy 1 BOCCTAHOBUTEILHOTO TNepuosa (7 IHeii) )KMBOTHBIX B TeueHUe 2—3 cyT
aJanTUpOBaIM K YCJIOBUSIM DKCIIEPUMEHTA, €XETHEBHO TMOMeEIasi B 3KCIIEpUMEHTab-
HYIO KaMepy M MOAKIIoYasi K JIeTKOMY OTBojisiieMy Kabeio. [To oKkoHYaHUM TTOArOTOBY-
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TEJILHOIO TIEPUOJIa TIPOBOAUIN OIBIThHI C IIECTUYACOBOM PErUCTPALUE SJEKTPUYECKOMN
aKTUMBHOCTU MO3ra, Bce 3anmucy BbimojiHeHbl ¢ 10:30 go 16:30. B TeueHue Bcex OMBITOB
SKMBOTHBIC UMEJIM CBOOOAHBIN IOCTYII K efie ¥ Bojie. Perucrpannio ajieKTporpaMMbl OCY-
IIECTBJISUIA C IOMOIIBIO KOMITBIOTEPHOTIO 3JIeKTpo3HIIedanorpada “HeiipoH-crexrp 4”
(HeiipocodT, Poccus) mpu Bu3yalbHOM KOHTpPOJIE 3a IIOBEIeHUEM XUBOTHBIX. [1pume-
HSUIM MOHOIIOJISIPHBIA OTHOCUTEJIbHO peepeHTHOro 3JIEKTpoJa Croco0 OTBeNeHUS
3JIEKTPOrpaMMBbI C BBOJIOM CUTHaJIa B KOMITbIOTEpP IMpH yacToTe onpoca 500 pa3 B CEKyHIy B
noJioce Tiporryckanus ot 0.5 mo 35 I'n. ConpoTtusieHne 3JIEKTPOIOB He MPEBRIIAIO 25 KOM.

Ha ocHoBaHWM aHaIM3a 3aMMMCH DJIEKTPUIECKOIT aKTUBHOCTH MO3Ta 1 TTIOBEIEHUS K1~
BOTHOTO Ha UCXOIHBIX JIEKTPOrpaMMax B COOTBETCTBUU C OOIIETTPUHSATHIMU KPUTEPUSIMU
[39] Beimensuiu cnenyromue craguu LIBC: 6onpcrBoBanue (b), OBICTPOBOJIHOBBINM COH
(BC), mennennoBosHOBbIN coH (MC), niepexonHast craaust (ITEP). OueHuBanim cymmapHyto
MPOIOJIKUTEILHOCTD Kaxknoit n3 a3 mukia LIBC 3a 6 4 3anucu.

CpaBHeHUE Pe3yJIbTaTOB UMMYHOTHCTOXMMHUYECKMX M OMOXMMMYECKUX MCCIIeIOBAaHUI
MPOBOAMJIOCH C MTOMOIIBIO IBYy(haKTOpHOTO ((hakTophl “cTpecc” u “Bo3pacT”) Aucriepcu-
oHHoro aHanmm3a (ANOVA) 1 noclieayIomiero alrtoCTepuOpHOro aHaIM3a MEeXTPYITIIOBBIX
pazmunii mo Kputepuio Trloku B makere rmporpamMm STATISTICA.10 npu ypoBHe 3Ha-
gqumocTH p < 0.05. Pe3yabTaThl MoBeaeHYECKUX U DJIEKTPOGU3NOIOTUISCKUX UCCIeI0Ba-
HUI OLIEHMBAJIM C MOMOIIbI0 omHOodakTopHOro (akrop “crpecc”) AUCIEPCUOHHOIO
aHanm3a (ANOVA) 1 anocTepruopHOIo aHaIrM3a MEXTPYIIIOBbIX Pa3IMUUii IO KPUTEPUIO
Trroku. OieHka BiustHUs hakTopa “Bo3pact” MpU aHAJIU3€e PE3YIbTaTOB MOBEAEHUS Obl-
Jla HEBO3MOXHA M3-3a Pa3HOM MPOAOKUTSIBHOCTUA TeCTa “OTKpPHITOE Toye” Ha 14-it u
30-i1 neHb ku3HU. Pe3ynbraTthl BecTepH-010TTMHTa aHAJIM3UPOBAIM C TIOMOIIBIO /-KPH-
tepust CroionenTa (p < 0.05). Pesyabrarsl npeacraBicHbl Kak MeanaHa (Me) 50% naH-
HBIX C UHTEPKBAPTUJIBbHBIM pa3MaxoM WJIM Kak cpenHee + cTaHaapTHas oluoKa.

PE3YJIBTATBI UCCIIEAOBAHUA

Pesynbrarhl MccaenOBaHMSI NEMOHCTPUPYIOT OTCYTCTBUE pas3iUuMii MO Macce Teja
mexay KoHTpoiabHbiIMU M [THC kpeicstamu kak 14-, tak u 30-mHEeBHOro BoO3pacTa.
B rpynne K14 macca BapsupoBana ot 15 mo 22 r (Me = 18.5), a B rpynme [THC14 — ot 17
no 20 r (Me = 19.5). Ha 30-i1 nenp xxu3Hu macca kpoicaT K30 BappupoBana ot 41 no 47 r
(Me = 44), aITHC30 — ot 44 no 48 r (Me = 46). Cineayer OTMETUTh, YTO TEMIIbI Habopa
Macchl Y XMBOTHBIX TaKXKe He pasznuyanvch. KpbicsiTa Mo BHEIIHUM IMpU3HAKaM ObLIN
YXOXKEHHBIMU (IIEPCTSIHOI MOKPOB U BUIMMBbIE CIIU3UCTbIE ObLIM YMCTHIMU), BCErna Ha-
XOIWJIMCH C MaTepblO, UTO MOXKET SIBJISIThCS MOKa3aTeJeM aleKBaTHOTO MaTePUHCKOTO
MOBEICHUS 1 YXO/a 3a KPhICSITaMU.

CTaTUCTUYECKMI aHaJIu3 MO3BOJIUJ BBISIBUTh BIUSIHUE (paKTopa “cTpecc” Ha IoBeae-
Hue 14-THEBHBIX KPBICAT B TeCTe “OTKphIToe mojie” (tabia. 1, F(6.42) = 6.99, p < 0.05).
Kpricsata [THC14 gBuranuce B IIpeneiaax OJHOM KJISTKY OOJIbIIIE, YeM KOHTPOJIbHBIE, CO-
Bepllasi BAHTOOOpa3HbIe NBMXKEHUS, TT0J13as1 HA XXKMBOTE U UCTIOIb3YsI TTPU 3TOM B OCHOB-
HOM TiepeH1e KOHEUYHOCTU. Takoi cnocod ABUXEHUS, O-BUIMMOMY, OKa3bIBaJICSI HE-
OCTaTOYHO 3(MMEKTUBHBIM U151 MEPEABUXKEHUS XXUBOTHOTO B MPOCTPAHCTBE OT ONHOMN
KJIETKM OTKPBITOro moJjisi K Apyroil. [1oaToMy KOJIMYECTBO MepeceyeHHbIX KBaApaToB 3a
3 MuH HabmoaeHuit y KpbicaT K14, KoTopbie epeaBUTraJnch, UCIIOIb3Ys YKe BCE YEThIPE
KOHEYHOCTH, Ob110 6osblie, yem y [THC14 (Ta6n. 1). BpeMst IOKOMOTOPHO#I aKTUBHOCTH
y kpoicaT K14 66110 Takske yBeandeHo 1o cpaBHeHMIo ¢ [IHC14, a BpeMs nBrkKeHHUS Ha
MecTe yMeHbIlanoch. Y Kpoicat K14 3apeructpupoBaHbl aKThl BEpTUKAIBHON aKTUBHO-
CTU TaKue, KaK CTOMKHU ¢ yIopoM, B To Ke Bpems y Kpbicar ITHC14 BepTukanpHas ak-
TUBHOCTb MPAKTUYECKU OTCYTCTBOBaJIA. Y 14-THEBHBIX KPBICAT OTMEUYEHbI aKThl TPYMUH-
ra, OJJHaKO IOCTOBEPHBIX OTJIMYHUi1 110 uX npoaokurebHocTu Mexny K14 u [THC14 He
BBISIBJICHO.
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Ta6auna 1. [MokaszaTtenu Tecta “oTKpbITOE Moje” y KpbIcAT KOHTpoJibHBIX (K14, K30) 1 mociie nipe-

HaTtaigbHOTO cTpecca ([THC14, ITHC30) rpynm

I'PYIIIIbI
K14 (3 MuH) IMHC14 (3 muHn) K30 (5 mun) ITHC30 (5 MuH)
KonuuecTBo nepeceyeHHbIX KBAIPaTOB
13 9%* 48 49
(7-28) (5-14) (25-75) (34—64)
BpeMst 1T0KOMOTOPHOIT aKTUBHOCTH (C)
38 25% 71 ST
(17-59) (15-37) (54—18) (37-69)
Bpewms nBrxenwnii Ha mecte (C)
55 62%* 30.27 28
(40-73) (46—106) (20—42) (25—41)
Bpewmst HermogBukHOCTH (C)
64 61 139 172
(44-87) (29-90) (88 —181) (160—191)
KoyimyecTBo cTOEK C ynmopom
2 0* 7 5
(2-3) 0-1) (5-12) 4-9)
KonuuecTBo BepTUKaTbHBIX CTOEK
0 0 3 2
0) 0) (0-5) (1-3)
CyMMapHOe KOJIMYECTBO aKTOB BEPTUKAIbHON aKTUBHOCTH
2 0* 9 8
(2-3) 0-1) (6—17) (5.5—11)
IMpoaoJKUTETbHOCTD TPYMUHTOB
8 13 9 20
(6—11) (8-25) (0—16) (7-41)
KonuecTBo 3arsabIBaHUii B HOPKY
He onenuBanoch He onenuBanoch 5 1%
3-9) (0-1)
Bpewmsi, mpoBeneHHoOe B LIeHTpeE MMoJist (C)
He ouenuBanoch He oueHuBanoch 4 2%%
(1-7) (1-3)
KonunuecTBO 1IeHTPOBBIX MOCEIICHU
He ouenuBanoce He ouenuBanoce 4 1
(1-6) (1-6)
CyMMapHOe KOJIMYECTBO OOJTIOCOB 1 YpPUHALIUIA
0 0 1 1
(0—-0) (0—-0) 0-3) 0-3)

HHHH])IC NnpeacTaBJICHbI B BUAC MEINAHDBI, B CKOOKax — I/IHTCpKB&pTI/IJ’IbHLII‘/i pasmax.

Ob6o3nauenus: * — TOCTOBEPHOCTD OTINYMIL IO cpaBHeHUIO ¢ K14, ** — o cpaBHeHmto ¢ K30 (p < 0.05).
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Puc. 1. YpoBeHb opekcrHa A B HeitpoHax nepudopHUKaIbHOI 06s1acTi runoTanamyca (4) u ypoBeHb fodaMu-
Ha B runotanamyce (b) y 14-tu u 30-nHeBHBIX KpbicaT B KoHTpose (K14 u K30) u nocie nmpeHataabHOro cTpec-
ca (ITHC14 u ITHC30).

IMo ocu opnuHat: A — onTudecKas IJIOTHOCTh B YCIOBHBIX enuHUIax (y. €.), b — KoHlleHTpauus nopamMmuHa,
BbIpaXe€HHasi B MpoLieHTax. JlaHHbIe TTPeaCTaBIeHbl B BUIE GOKC-TUIOTOB, COOTBETCTBYIOMINX 50% maHHBIX (OT
25 no 75%). O6o3na4erus: 4epHasi TOYKa BHyTpHM OOKca — MeMaHa, JMHUY Mpe/eia — MHTePBKapTUIIbHBIN pa3-
Max, X — BbICKakuBatolue 3HaueHus. JloctoBepHocts ommnumii (p < 0.05): * — no cpaBHenwmto ¢ K14, # — o
cpaBHeHuto ¢ [IHC14.

Ha 30-it neHb XX1U3HM pa3IuUMnii B KOJIUUECTBE MPOAeHHBIX KBaIpaTOB MEXIY KPbICSI -
tamu K30 u ITHC30 rpyrnn He BbIsiBJieHO. BpeMsi TokoMoTopHOit akTuBHOCTH Y K30 ObLTO
oosbire 1Mo cpaBHeHUI0 ¢ ITHC30, koTopble ObICTpee 00CIenoBaIN “OTKPHITOE TT0JIe”, a
3aTeM 0oJibIlle BpeMeHU MPOBOAWIM B HenoaB>KHOCTU. Ha 30-it nteHb XXU3HU pa3nudunii
B TIOKa3aTesiX BEPTUKAJIbHOW NBUTaTEIbHOW aKTUBHOCTU M MPOAOJIKUTEIBHOCTU TPY-
MUHTa He BbIABIEHO. Takum 00pa3oM, pe3ysibTaThl TecTa “OTKPBITOE MoJie” CBUAETEIb-
CTBYIOT O HAJIMYUU HAPYLLIEHU BEPTUKAIIbHON Y TOPU30HTAJIbLHOM IBUTAaTEIbHOM AaKTUB-
HocTu Y Kpbicat rpyrimbl [THC14 1 06 nx orcyrerBum y Kpbicsit [THC30.

Ha 15—16 neHb >ku3HM y KpbICAT KOHTposbHOM 1 TTHC rpyrin oTKphIBaIUCh Iia3a, Mo-
3TOoMy Ha 30-ii IeHb XXM3HU ObUIM OLIEHEHBI TAKUE MTOBEACHYECKUE MTOKa3aTe 1, KaK Koauye-
CTBO aKTOB 00CJIe[IOBaHUSI OTBEPCTHIA (T.€. HOPKOBBIE peaKIlIiM), a TAKXKe KOJIMYECTBO Tepe-
CEUYEHHBIX KBaJIpaToOB B LIEHTPE OTKPBITOTO TOJISI M BpeMsl MPeObIBaHUSI B LICHTPE OTKPHITOTO
noist. CTaTUCTUYECKUIT aHaIU3 TToKa3all BIUsSHUE (akTopa “cTpecc” Ha MepedrcIeHHBIC
noka3zareiu rmoBeneHus1 y 30-mHeBHBIX KpbIcaT (Ta0. 1, F(11.32) = 3.77, p < 0.05).

Kpricara K30 mo cpaBHenuro ¢ [THC30 meMoHcTpupoBanu 6oJbIllee KOJIMYSCTBO
HOPKOBBIX peaknuii (Tabn. 1). Kpome toro, 3a 5 muH ombita y K30 orMedeHo OoJibiiiee
BpeMs IpeObIBaHMS B LIEHTPE OTKPBHITOro moJis 1mo cpaBHeHuio ¢ [THC30 (tabin. 1).

Takum o6pa3oM, y 30-mHEBHBIX KPBICAT, HECMOTPSI Ha OTCYTCTBUE 3HAYMMBIX pa3Jiu-
YUl TI0 MOKa3aTesIM JBUTATEIbHON aKTUBHOCTH, BBISIBJICHBI 3HAYUMBbIE OTJIUYMS TAKUX
rnokasaTeJsieid, Kak TPeBOXKHOCTb U UCCIIEA0BaTEIbCKasi aKTUBHOCTb.

MMMyHOTUCTOXUMUYECKUI aHAIN3 CBUAETEbCTBYET O MPUCYTCTBUU B TepuGOpHU-
KaJIbHOM 00JIaCTHM TMIIOTajamMyca 14-THEeBHBIX KPBICSIT OOJBIIOIO KOJIMYECTBA TEJI U OT-
POCTKOB OpPEKCUH-UMMYHOITIO3UTUBHBIX HEWPOHOB. AHaJIU3 ONTUYECKON IJIOTHOCTHU
MMMYHOITO3MTUBHOTO BellleCTBA B TeJIaX HEIAPOHOB BEISABUII ee yBeanueHue y K30 Ha 60%
(puc. 14) no cpaBHeHuo ¢ K14.
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Puc. 2. UMMyHOrncTOXUMUYECKast peakiys K OpeKCUHY A B HeiipoHax nepu@opHUKaIbHOI 00J1aCTH TMIOTa-
JaMmyca y 14-1HeBHBIX KPBICST B KOHTpoJie (A) U rociie rpeHaTtajibHoro crpecca (5b).
O603HaueHus: CTIIOLIHBIE CTPEJIKM YKa3bIBaIOT HA TeJ1a UMMYHOIIO3UTHBHBIX HEPOHOB, IPEPBIBUCTHIE — HA X

OTPOCTKH, MaciITad 50 MKM.

Y kpoicar [THC14 onTuyeckast INIOTHOCTh OPEKCUHA B TejlaX HEiipOHOB Oblj1a B 2 pas3a
BhIIIIe, YeM y K14 (puc. 14), uro okazanock Ha 30% Gosbine, yeM y Kpoicsat K30 (puc. 14).
I1pu sTom y kpoicaTt [THC14 B mepudopHUKaTbHOM 00JIACTH BBISABIISIZIOCH OOJIbIIIEe KO-
JIMYECTBO IJIMHHBIX UMMYHOIIO3UTUBHBIX OTPOCTKOB, yeM y K14 (puc. 2).

V kpoicar ITHC30 ypoBeHb ONITUYECKOM MJIOTHOCTU OPeKCHHA B HEMPOHAX TIOCTOBEP-
HO He oTinmyasics oT TakoBoro y K30, ognako 6611 Hike, yem y [ITHC14 (p < 0.05).

Takum o06pa3oM, CTaTUCTUYECKUII aHAIM3 BBISIBWI 3HAYMMOE BJIMUsSIHUE (aKTopa
“ctpecc”, F(1.35) = 37.10 (p < 0.05), a Takke — B3auMOAEUCTBUS (paKTOpoOB “cTpecc” u
“Bospact” F(1.35) = 36.62 (p < 0.05) Ha ypoBeHb OpeKCHMHa B HeiipoHax mepudopHu-
KaJIbHO# 00J1acTH rumnoTajiaMmyca. 3Ha4MMOTO BIUSTHUS (haKTopa “Bo3pacT” He BBISBICHO
F(1.35) = 0.092 (p = 0.76) u3-3a pa3HOil BO3paCTHOI AMHAMUKMU YPOBHSI OpeKCHMHA B
KOHTPOJBHOM U SKCTIEPUMEHTATbLHOM IpyTIITax.

Pesynerarer BO2KX neMOHCTpHUPYIOT, YTO Y KOHTPOJIBHBIX KPBICAT ¢ 14-ro mo 30-it meHb
XU3HU ypoBeHb JIA B TUIIOTaIaMyce yBemuuBascs B 3 pasa (ot 100 go 336%, puc. 15). Bos-
pactaHue ypoBHs JIA npoucxoanio Ha ¢oHe NOBBILIEHUS €ro MeTadboan3Ma, YTO BbhIpa-
JKaJloCh, BO-TEePBBIX, B CHIKeHnU ypoBHs JJOD®YK moutu B aBa pasa (co 100 mo 58%,
Tab1. 2), a BO-BTOPBIX, B CHYDKEHUM MTOKazaTtelisl Katadboymueckoro koaddurmeHta JODYK/IA,
OTpaxarllero CKopoctb Meradoysusma JIA (Ha 80%, tabi. 2).

V kpoicar [THC14 BeigBiieHO yBenudeHue ypoBHs A B runmoramamyce B 2.7 pa3 I1o
cpaBaeHuo ¢ K14 (100 u 276% cootBeTcTBeHHO, puc. 15). [Ipu 3Tom ypoBens JODYK
y kpoicsat [THC14 6bu1 Ha 50% Hizke, 4eMm B KoHTpodIe (100 u 52% cooTBETCTBEHHO, Ta0I. 2),
a katabomuueckuit Koapduument JODPYK/IA — nuxe Ha 80% mno cpaBHeHuio ¢ K14
(0.09 1 0.18, Tab6u. 2). TakuM 06pa3oM, CTAaTUCTUYECKUI aHAIU3 BbISIBUJI 3HAYUMOE BJIM -
ssHue aktopa “crpecc”, F(3.30) = 19.80 (p < 0.05), dpakTopa “Bo3pact” F(3.30) = 12.69
(p < 0.05), a Takxe B3aumoneiictBus (akropos “crpecc” u “Bozpact” F(3.30) = 11.85
(p <0.05) Ha mokazaTenn GYHKIMOHAIBHON aKTUBHOCTHY JO(paMUHEPruIeCcKOi CUCTEMBI
ruIoTajamMyca.

Pesynprarel BecTepH-010TTHMHIa HEeMOHCTPUPYIOT B cTpuatyme y Kpoicsat ITHC14
yYMeHbIIIEHUE YPOBHSI KJII0YeBOro hepMeHTa cunresa godamuna TT Ha 25% (puc. 34) u
yBeaumdenue ¢ TT-40 Ha 64% (puc. 35) o cpaBHeHUIo ¢ K14, 4T0 CBUAETENBCTBYET O 6O-
siee nHTeHcuBHOM Tiepexonie TI' B akTuBHYI0 (hochopuiimpoBaHHYIO (hOPMY: COOTHOIIIE-
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Taoamua 2. Tlokasarenu GyHKILMOHAIbHON aKTUBHOCTHU J10(aMUHEPIMYECKONM CUCTEMBI TMITOTA-
namyca 14-tu u 30-nHeBHBbIX KpbicaT B koHTposie (K14, K30) u nmocne npeHaranbHOro crpecca
(ITHC14, ITHC30)

ITokazaTtenb K14 ITHC14 K30 ITHC30
JA (%) 100 276* 336* 340*
(94—117) (254—425) (230—415) (285—407)
JODYK (%) 100 52% 58%* 39*
(96—103) (34—-53) (57-73) (34-73)
JODYK/IA 0.90 0.18* 0.18%* 0.13*
(0.66—1.04) (0.14—0.33) (0.13-0.19) (0.08—0.23)

JlaHHBIE TIPEICTABIEHbI B BUIE MEAUAHbI, B CKOOKaX — MHTEPKBAPTUIILHBII pazmax.
O6o3nauenus: A — nopamun, JODPYK — nuokcudenminykcycHast kuciora, JODPYK/JA — katabonumueckuii
koadduimeHTt, * — goctoBepHocTh omnuuii (p < 0.05) o cpaBHeHuio ¢ K14.

Hue GTIr40/TT B rpynne K14 cocrasisuio 1.2, a B rpynne [THC14 — 2.4. V kpbicar
ITHC14 BbisgBieHO yMeHblneHue ypoBHs1 GAD65 — depmenrta 6uocunreza TAMK Ha
68% (puc. 2B) no cpaBHeHUIO ¢ K14,

VY kpoicar K30 B ctpuaryme He BBISIBJICHO JTOCTOBEPHBIX OTJIMYMIT OTHOCUTEIILHOTO
ypoBHs1 TT' u GADG65 1o cpaBHenuio ¢ K14, npu stom y K30 orMeueHO 3HAUUTEIBHOE
yBemuueHue ypoBHs ¢TI-40 (p < 0.05), cootHomenue GTI40/TT cocraBnsuio 3.1, 9yTo
CBUETEJILCTBYET O 00JIee BHICOKOM YPOBHE aKTUBHOCTH 3TOTO (DepMeHTA.

V kpuicar ITHC30 He BeIsgBIIeHO nocTOoBepHBIX oTianumnii ypoBHs TT u ¢TI-40 (coot-
HoueHue ¢TT40/TT cocraBuno 3.3), a Takxke ypoBHT GADG65 OT COOTBETCTBYIOLLETO
ypoBHA y K30, 4To CBUIETETHCTBYET O KOMIEHCAIIUM HEMPOXMMUYECKUX HapyIIeHUIA,
otMmedeHHBIX B rpyrme [THC14.

PesynbraTel anekTpodusnonorndeckoro ucciaenoBanus opranuzanyu 11bC y 30-gHeBHBIX
KPBICSIT B HallleM 3KcnepuMeHTe (puc. 4) moKas3ajau OTCYTCTBUE JOCTOBEPHBIX OTIMUMA
nponokutenbHocTu a3z b, MC, TTEP u BC mexmy K30 u [THC30 rpyrnnamu, 4To cBU-
NIETeJILCTBYET O CO3PEBaHUM HEWPOXMMUYECKMX CHUCTEM, BOBJIEYEHHBIX B PETYJISILIUIO
IIBC, B 4aCTHOCTH, OPEKCMHEPTMYECKOM CHUCTEeMbl MO3ra, B O0OCUX HCCIIeTOBAHHBIX
TpyTIIax KpkIC.

OBCYXIEHMUE PE3YJIbTATOB

B Hacrosiiiee BpeMsi XOpOIlIo U3BECTHO, YTO pa3iMuHbie (haKTopbl, IEUCTBYIOIIME Ha
OpraHu3M OepeMEeHHOU CaMKW, OKa3bIBAIOT BIWSIHUE Ha XapaKTep WHAWBUILYTLHOTO
pa3BuTus ee moTomcrBa. HapylieHue cHa y 6epeMeHHbIX XEHIIIUH — OJHO M3 HauboJiee
YacTO BCTPEYAIOLIMXCSl HapylieHui. B Halem nccienoBaHUM ObIJIO U3YYEHO BIMSIHUE
cTpecca, BhI3BAHHOTO JeNpuBaliueil cHa 6epeMeHHOI KPbIChl, Ha TUHAMUKY (hOPMUPO-
BaHUs TTIOBEACHUS Y €e IOTOMCTBA, a TAKXe Ha pa3BUTHE OJHOI U3 BaXKHEUIIIMX COH-pe-
TYJUPYIONINX CUCTEM MO3Tra — OPEKCUHEPIUYeCKOl cucTeMbl. Takxke ObLIO MPOBEIEHO
COTMOCTAaBJICHUE YPOBHSI aKTUBHOCTU OPEKCHMHEPTUYECKON U AodaMUHEPruyecKoi cu-
CTeM MO3ra B X0OJIe PAHHETO MMOCTHATAJILHOTO Pa3BUTHSI KPBICSIT.

Merton “MmalbIx riomanok” [34] — ob6Ienpru3HaHHbII U IIIMPOKO UCITOJIb3YeMbIii B CO-
MHOJIOTMYECKHMX UCCIIEAOBAHUSX CIOCOO NenpuBaliMy cHa. PaHee ObI10 MOKa3aHo, YTo Mo-
crnie 4-x gHeu nmpeObIBaHUS KPbIChl Ha MaJIbIX TUIOIIANKAX Y Hee HaOII0Aa0TCs TUTTMYHbBIS
MPU3HAKU CTPECCca: YBeJIMUEHNE MacChl HANTIOUEYHUKOB, CHUKEHUE MacChl TUMYCa U KPO-
BousnusHue B xkeaynke [40]. B kpoBu GepeMeHHOI cCaMKU, ITOIBEPraBIIeiiCsl TAKOMY BO3-
NEeHCTBUIO, OXUIAETCSl YBEJIMYEHUE YPOBHSI KOPTUKOCTEPOUIOB, KOTOPbIE MOTYT OKa3bl-
BaTh BJIUSIHUE HAa MOpdOTreHe3 IUIoaa MO0 HaNpsIMylo, IPOHMKasl Yepes TIaleHTy U BbI3bI-
Basi UBMEHEHUsI KOHIICHTpAllMM TOPMOHOB B KpoBM 1uioaa [1, 2], n1ubo orocpeaoBaHHO,
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Puc. 3. Pesynbratsl Becmepu-6n0mmunea, NEMOHCTPUPYIOLIME M3MEHEHUE YPOBHSI THPO3WHTMIPOKCUIIA3BI
(TT) — A; dochopunupoBaHHoil 110 cepuHy-40 dopmbl TMpo3uHTUApOKcHIa3bl (GTI-40) — b; mryramatie-
kap6okcuiasbl 65 (GAD65) — B u ux cratuctnuyeckuit aHaims — I'y 14-tu u 30-qHEBHBIX KPBICSAT KOHTPOJIb-
Hbix (K14 u K30) u nocie npenartanbHoro ctpecca (ITHC14 u TTHC30) rpymm.

GAPDH — koHTponbHBIi 6estok. loctoBepHOCTb oTianuuii (p < 0.05): * — o cpaBHeHuio ¢ K14, # — o cpas-
HeHuio ¢ [THC14.

yepe3 U3MEeHEHUE B KPOBU KOHLIEHTPALIMU TJTIOKO3bI, TUTTUIOB, aMUHOKUCIIOT U IPYTUX Be-

IIECTB, HEOOXOMUMBIX IUISI HOPMAJIBHOTO IIMTAHUS pa3BUBAIOIIEerocs opranusMa [41, 42].
Mpbl nokazanu, 4YTo Ha 14-ii JeHb XKM3HMU KPBICSITa, MAaTepU KOTOPBIX B Tiepuon 6epe-

MEHHOCTU TIOJIBEPTAJINChH ACTIPUBALIMY CHA, OTCTAIOT IO YPOBHIO IBUTATEJILHON aKTUB-
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Puc. 4. IponomkutenbHocth (a3 LIBC y 30-nHeBHBIX KOHTpobHBIX (K30) 1 mocie nmpeHaTajabHOro crpecca
(TTHC30) kpoicsr. ITo ocu opauHat: cymmapHast ponoyikutenbHocts ¢a3 IBC B dhopmare ya:mm:ce 3a 6 4
OIbITA.

Ob6o3nauenus: b — 6onpcrBoBanue, BC — ObICTpOBOIIHOBBIN coH, MC — MeIeHHOBOJIHOBBIN coH, [TEP —
rnepexoaHasi CTaausi; CTOJOIBI MOKA3bIBAIOT MEAMAHHOE 3HAYEHME MMapaMeTpa, OTpe3KaMUu OTMEYeHbI 1-if u
3-ii KBapTWIN.

HOCTH OT KOHTPOJIbHBIX. C ITIOMOIIIBIO TECTA “OTKPHITOE MOoJjie” Y HUX OTMEUYEHO MEHbIlIee
BpeMsI IOKOMOTOPHOI aKTMBHOCTU 1 OOJIbIIe ABMKEHUM Ha MeCTe, MEHbIIUI YPOBEHb
KaK BEPTUKAJIbHOM, TaK Y TOPU3OHTAJILHOM NBUTATEIbHOI aKTUBHOCTH (TabJI. 1).

CrpuaTym — BaKHeWIIasi CTpyKTypa, BOBJICUEHHAsI B PETYJISILIMIO JBUTATEIbHOM aK-
TUBHOCTH, KOTOpas TojyyaeT JopaMUHEPTUYECKYI0 MNHHEPBALIMIO OT HEIHPOHOB CpeHe-
ro mo3ra [43, 44]. ®ochopunupoBanue TT no cepuny-40 — OCHOBHOI IyTh PETYISILIAN
aKTMBHOCTH 3TOro pepMeHTa B cTpraryme [45], KOTOpbIii 00YyCIOB/IEH BIMSHUEM BHEIITHUX
BO3/ICHCTBUII Ha pa3jIMYHbIE BHYTPUKJICTOYHBIC MOCPEAHUKU (ITPEXKIE BCEro MPOTCUH-
KWHAa3bl) B foaMUHEPriIecKrX HelipoHax yepe3 G-6e10K-3aBUCHUMbIe MyTH [46]. Yuu-
ThIBasi TO, YTO ABUTaTeIbHasE aKTUBHOCTD KpbicsAT [THC 14 Gblna cHUXKeHa, Mbl OXKUIAJH,
YTO Y HUX TaKXe OyJeT MOHUXeH ypoBeHb T1 1M COOTBETCTBEHHO (DYHKIIMOHAIBLHOM aK-
TUBHOCTU AO0MDaMUHEPTMYECKON CUCTEMbI, TaK KaK YMeHbIeHne YpoBHs A B HUTpO-
CTPUATHON CHUCTEME — OCHOBHAsl MPUYMHA JABUTATENIbHBIX PACCTPONCTB, B YACTHOCTH,
oone3Hu IlapkuHcoHa y yenoBeka [47]. OmHako pe3yabTatbl BecTepH-010TTHHIA He-
MOHCTpUpPYIOT y KpbicaT [THC14 npoTuBOMOI0OXHbBII pe3yJibTaT: BHISIBJIEHO 3HAYUTEb-
HOE yBeJIMYeHUe aKTUBHOCTHU pepMeHTa bmocuHTte3a JIA B ctpuatyme (B 2 pasza) 1o cpaB-
HeHuo ¢ K14, 94To KOCBEHHO CBUIETEJILCTBYET 00 yBequdeHuUMW ypoBHs JIA. MoxHO
IpeanonaoXkuThb, uto y KpeicaT [IHC14 Ha ¢poHEe OTMEUeHHBIX IBUTATEeILHBIX HAPYIITICHU
yBenuueHue pochopunrpoBaHusa TT MOXET SIBISIThCSI KOMIIEHCAaTOPHOI peakiiieil, KO-
Topasl HallpaBJIeHa Ha peaJu3aliio MOoTpeOHOCTU X OpraHMu3Ma B yBeauueHuu [dA.

IMosryueHHbIE pe3yabTaThl JEMOHCTPUPYIOT B cTpuatyme kpoicsit [THC14 no cpaBHe-
Huto ¢ K14 cauxenue ypoBHst GADG65 — dhepmenTa 6nocunre3a TAMK — rimaBHOTO TOp-
MO3HOIO HeiipoMenuaTopa Mo3ra. OTU pe3yJibTaThl COrIacyeTcsl ¢ JaHHBIMU JUTEPaTyphl,
JNIEMOHCTPUPYIOIIMMU, YTO CTPECC, NMEPEHECeHHbIN B MpeHaTaJIbHBIN MEPHUOI BO BpeMs
pasButusa TAMK-neiiponoB (E13), BeI3bIBaeT 3amepXKy MX pa3BUTUS B IIEPBBIA MECSIT
SKM3HU, YTO TIPOSIBIISIETCS B MOBBIILIEHUU TPEBOXHOCTH Y KpbIC [48, 49]. C npyroii CTOpoHbl,
MEHbIIINI YPOBEHb ABUTaTEIbHOI aKTUBHOCTHU Ha (poHe HepoctaTka TAMK MoxeT ObITh
CBSI3aH M C HapylIEHWEeM PELENTOPHBIX CUCTEM, B YacTHOCTH, OaytaHca J11//12 perientopoB
nodamuHa, a Takke u peuentopos FTAMK [50].
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IMpuunHOil Takoil 3aAepKKU IBUTATEILHOTO Pa3BUTHUSI MOTYT OBITh BO3HMKAIOIINE
MopdoJIoTHYeCcKe HapyIIeHUSI B MO3re, B YaCTHOCTH, B CTPYKTypax KopsI [28, 50, 25], a
Tak>XXe HapylIeHUs IPYTUX HeiipOMeIMaTOPHBIX CUCTEM.

Ha doHe onucaHHbIX HAMU HEMPOXMMUUYECKUX UBMEHEHU B CTpUaTymMe B TUITOTala-
myce kpoicaT [THC14 nabmrogamoch 3HAYUTEIBHOE YBEINICHHUE YPOBHS MMMYHOIIO3M -
TUBHOT'O OpeKCcrHa (YpOBeHb KOTOPOro ObLI maxke Bbie, yeM y K30) B HelipoHax u nx
OTPOCTKAX, a4 TaKXe 3HAYUTEJbHOE MOBBILIEHUN KOHUEHTpaluu [JA 1Mo cpaBHEHUIO C
kpbicsiTamu K14. Takyio akTUBaLMIO OPEKCUHEPTUYECKUX HEMPOHOB MOXHO CUMUTATh
MPEeXIeBPEMEHHOM, TIOCKOJIbKY B HOPME Y KPBICHI YBEJIMYEHUE YPOBHSI OPEKCUHOB OTME-
YeHO TOJBKO Itocie 15-ro musg xusHu [4, 5]. KpoMe Toro, mojgydeHHbIe HAMU TaHHBIC
VUMMYHOTUCTOXUMUYECKUX U OMOXMMUYECKUX UCCIIEIOBAHUI CBUAETEIBCTBYIOT 00 OJl-
HOHAIPaBJIEHHbBIX U3MEHEHUSIX KaK OPEKCUH-, TaK U JO(PaMUHEPrUYeCcKON CUCTEM TH-
notajiamyca y Kkpoicat [THC14.

WM3BecTHO, YTO OPEKCHMHBI BOBJIEYEHbBI B PETYJISLIMIO IBUTATEIbHON aKTUBHOCTHU Yepes3
MOIYJISIHUIO JO0(PaMUHEPIrUYEeCKUX HEMPOHOB HUTPO-CTPUATHOI CHUCTEMBI: YBEJIUYCHUE
YPOBHSI OPEKCHHA B MO3Te COITPOBOXKIAIOCH YCUJIEHUEM IBUTATEIbHOM aKTUBHOCTH [26].
Y B3pOCIIOii KPBICHI OPEKCUH-UMMYHOTIO3UTUBHBIE OTPOCTKU M OPEKCUHOBBIE PELICTITOPHI
BBISIBJICHBI B cTpuatymMme [26]. B cBolo odyepeasr B OpeKCMHEepruIecKnX HelipoHax ImoKa3aHa
akcnpeccusd 1 u A2 peuentopoB A, 4TO CBUIETEIBCTBYET HE TOJIBKO O BIMSIHUU OPEK-
cuHa Ha 6uocuHTe3 JIA, HO ¥ 0 BO3MOXHOCTH IIPSIMOTO BiAUsIHUS A Ha OpeKCUHepruye-
ckue HelpoHsl [22]. Takum o6pa3om, yBeslnmdyeHue ypoBHsS JIA B rumorajgaMmyce MOIJIO
OBbITh MPUYUHOM aKTUBALIMY OPEKCUHEPTUUECKUX HEMPOHOB, KOTOPBIE, B CBOIO OUepe/ib,
YYacCTBYIOT B PETYJISIIMY aKTUBHOCTU HUTPO-CTPUATHOM CUCTEMBI.

T'unoTtanaMmyc — cTpyKTypa Mo3ra, y4acTBYIOIIas B aJanTallMOHHBIX peaKIIMsIX opra-
Hus3Ma. B HacTosiiee BpeMsi B JIMTepaType MIMPOKO 0OCYyXAaloTCs JaHHbIe O MOpdoreHe-
TUYECKOI pOJIM MENTUI0B TUIoTalaMmyca 1, B TOM YUCJIe, OPEKCUHOB, KOTOPbI€ BOBJICUEHbI
B MpoOLIECChl HEMporeHe3a, B YaCTHOCTU, HEMPOHOB Kopbl U runnokamma [19, 20]. IMo-
3TOMY aKTUBAlIMsI OPEKCUHEPTUYECKUX HEHPOHOB B HAIlleM 3KCIEPUMEHTE MOXET HO-
CUTb KOMIIEHCATOPHBI XapakTep.

VY 30-mHEeBHBIX KPBICSIT, TTIOABEPIraBIIUXCSI CTPECCY B MpeHATaJIbHBIN TTepUO/ pa3BUTHS,
MbI HE BBISIBWIM OTJIMYUI B TOKA3aTeJISIX TOPU3OHTAIBHON 1 BEPTUKAJIBHOM IBUTATEIbHOM
aKTMBHOCTU MO CPAaBHEHUIO C KOHTPOJIbHBIMU, OJHAKO Y HUX OTMEUYEH MOBBIIIEHHbII
YPOBEHb TPeBOXHOCTHU. [ToKa3zaHO, YTO OHU MEHbIIE BPEMEHU MPOBOAUIU B LIEHTPE OT-
KPBITOIO I10JIs1, MEHBIIIE ero 00ciea0oBaad, MEHbIIIe 00CIea0Bad HOPKU 1 OOJIbIIIE Bpe-
MEHU MPOBOAUIN B HEMIOABMXXHOCTHU, YeM KOHTPOJIbHBIE KpbIcsiTa. Takxke y HUX HaOI10-
najiach TEHICHLIMS K YBEJTMUYESHUIO MMPOITOJIKUTEIbHOCTU TPYMUHIOB.

VY 30-nHEeBHBIX KPBICST B HallleM 3KCIIepUMeHTe Ha (hOHE OTCYTCTBUS OTJUYMIA B IBU-
raTeJbHOM aKTUBHOCTH B cTpuaryme (puc. 3/) He BBISIBJIEHO pa3jinyuii OTHOCUTEILHOTO
ypoBHs1 TT' unu GADG65, KoTOphle TakKXKe He OTJIMYaIuCh OT mokasareneit y K14. Ipu
aToM y KpeicaT K30 ormedeHo 3HaunTepHOE yBenmueHue ypoBHs GTI-40 (u cooTBeT-
crBeHHO (pTT-40/TT) o cpaBHeHuto ¢ K14, Ho ypoBeHb GpTI-40 He oTimyacs MexIy
K30 u ITHC30 rpynmamu. Takum o6pa3oM, y kpbicsaT [THC30, HecMmoTpst Ha HOpMasu3a-
nuto ypoBHst GADG65, aktuBHoCcTh TT Bo3pacrtana u He oTanmdanachk oT ypoBHs K30, ato
CBUACTENILCTBYET 0 TOM, uTOo TAMK He siBisieTcst Beaymum (paKToOpoM peryJIsiiiui aKTUB-
Hoctu TT.

B runoramamyce ITHC30 kprIcaT Takke He 0OHAPY:KEHO OTIMYMI YPOBHEN MMMYHO-
MO3UTUBHOIO OpeKCHHA B HeiipoHax 1 JIA B TkaHM 110 cpaBHeHUIO ¢ K30.

Takum o6GpazoM, MojiydeHHbIE HAMU JTaHHbIE JEMOHCTPUPYIOT, UTO Y KPBICST, MOJ-
BEPrHYTBIX CTPECCY B MPeHaTaIbHbIN Nepruo pa3BuTus, K 30-My AHIO XXU3HU MTPOUCXOIUT
KOMIIeHCalMsI HapyIIeHUI, OTMEYEHHbBIX Ha 14-i1 TeHb XKU3HU.

YyutbiBast JaHHBIE O TOM, 4TO y KpbIC K 30-my aHi0 Xxu3uu popmupyercst LIBC [12], B
peryJIsilinio KOTOPOro BOBJIeUeHa OpeKCUHepruyeckass U jodaMuHepruyeckas CUCTEMbI
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MO3ra, Mbl OLIEHWJIU NpoAaokuTeabHOCTh ha3 LIBC y 30-mHeBHBIX KpbICST. Pe3yabTaThl
MPOBEIEHHOTO HaMM 3JIEKTPO(MU3NOJOTMYECKOr0 MUCCISA0BAHUSI CBUIETEILCTBYIOT 00
orcyrcTBuu otinuuii B opranuzaunu LIBC y kpeicat [THC30 no cpaBHenuto ¢ K30, uyro
TMONTBEPXKAAET NIPUBEICHHBIE BBIIIEC PE3YJIbTAThl UMMYHOTUCTOXUMUUYECKHX U OMOXUMU-
YEeCKMX WCCJIEIOBaHUIN M TaKXe CBUIETEbCTBYET O KOMIIEHCALIMM HapyLIeHUMH, OTMe-
YEeHHBIX Y KPBICAT B 14-THEBHOM BO3pacTe, 1 HOpMaJbHOM (yHKIIMoHupoBanuu y [ITHC
KpBICIT cucTeM, peryaupytomux LIBC.

B nutepatype npuBOASTCS JaHHBIE O TOM, YTO TSIKECTh TOCJIEICTBUI MPEHATATLHOTO
cTpecca 3aBUCUT OT MOJIOBOM MPUHAJIEXKHOCTU XXMBOTHOTO: TTIOBEIEHUE CAMOK Hapyla-
eTcs B OOJIBbIIIEH CTeIIeHH, YeM y caMLIOB [52, 53]. OgHako B 3TUX UCCAEAOBAHMSIX U3ydalIu
MOCJIEACTBUS TTPEHATAIbHOTO CTPecca Y B3POCIbIX XKUBOTHBIX. B HalllMX sKcrnepruMeHTax
uccienoBaHbl KpbicsTa 30-IHEBHOTO BO3pacTa, ellle He NOCTUTIIUE MOJOBOM 3pesoCcTH,
TMO3TOMY Mbl CUMTAeM BO3MOXHBIM OOBEIMHUTD KPBICSIT IIEPBOTO MECSIIIA XKU3HU B OIHY
BBIOOPKY, OTHAKO B KAYECTBE MEPCHEKTUBBI Pa3BUTUS JAHHOTO UCCIIeOBAaHUS HEO0XO-
IUMO pasjieieHue XMBOTHBIX MO TTOJIOBOMY MPU3HAKY.

IMonyyeHHBIE HAMU TaHHBIE IEMOHCTPUPYIOT OJTHOHATIPABJIEHHbIE U3MEHEHUS OpeK-
CUHEPruyeckoil u 1opaMUHEPTrMYEeCKOil CUCTEM MO3Ta YXXe Ha paHHUX 3Tarax OHTOreHe3a
KpbICchl. [IpeHaTanbHblil CTpecc BbI3bIBAET IPEXIEBPEMEHHYIO aKTUBALIUIO 00EUX CHUCTEM.
Mpbl nosiaraem, 4To NMPeACTaBIEHHBIE PE3YJIbTAaThl CBUAETENCTBYIOT 00 Y4aCTUM OPEKCUHOB
B KOMIIEHCAaTOPHBIX MEXaHHU3Max MO3ra, KOTOpbie aKTUBUPYIOTCS Ha (hOHE CHUXKEHUS
NIBUTATEJIbHOM aKTUBHOCTH U TIOBBIIIIEHHOU TTOTpeOHOCTH opraHu3ma B JIA u HaripaBsJie-
HBbI Ha TTojIepKaHue ero bajsaHca, HEOOXOUMOTO SIS HOPMAJTBHOTO Pa3BUTUSI OpraHU3Ma.
DTO B KOHEUHOM CUeTe MPUBOAUT K OTCYTCTBUIO PA3TUUML B HEMPOXUMUYECKUX U TIOBE-
neHdeckux nokazaressix Mexay K30 u ITHC30 rpynnamu, a Takoke HopMaau3alluy B TH-
noTtajiaMmyce ypoBHsI opekcuHa u 1A 1 K (hoopMupoBaH1IOo HOpMaabHOM CTpYKTyphl LIBC,
YTO CBUIETEIbCTBYET 00 YyCTpaHEHUN (DYHKIIMOHAIBHBIX HApYILIEHUIA.

WccnenoBaHue NpoBeaeHO ¢ UCIOIb30BaHeM obopynoBaHus LIKIT MDD PAH

NCTOYHUKU OMHAHCUPOBAHUSA

HccrenoBaHye NpoBeAeHO Ha CPEACTBA FOCYIapCTBEHHOIO OIOMIKETA IO FOC3aIaHuIo
Noe AAAA-A18-118012290427-7.
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The Influence of Prenatal Stress on the Development
of Rat Hypothalamic Orexinergic System
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St. Petersburg, Russia
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Abstract—The influence of prenatal stress (PNS) on the development of the orexinergic
and dopaminergic systems of the brain in 14 and 30-day-old Wistar rats were investigated.
Pups were born by females, which were subjected to sleep deprivation (6 h a day) by
“small platforms” method on E13-E19. In P14, the violations of postnatal locomotion
development were revealed with the Open field test in PNS pups. In the hypothalamus, a
significant increase in orexin A in the neurons of the perifornical area was detected by
immunohistochemical method. High-performance liquid chromatography showed the
increase of dopamine level and a rate of its metabolism in the PNS group as compared
with the control pups. The results of Western blot demonstrate the decrease in the level
of GADGS5 in the striatum and an increase in the level of phosphorylated tyrosine hy-
droxylase (serine-40) — an enzyme of dopamine synthesis as compared with control. In
P30, the locomotion activity of PNS rats does not differ from the control. However,
PNS rats were characterized by a higher level of anxiety and a lower level of exploratory
behavior. We found no morphological or biochemical differences in the hypothalamus
and striatum in P30 PNS rats as compared with the control. These results are in agree-
ment with our electrophysiological data, which demonstrate no difference in the organi-
zation of the wakefulness-sleep cycle between the P30 PNS and control rats. The mor-
phofunctional interactions between the orexinergic and dopaminergic systems of the
brain in the early postnatal period and the role of orexins in the compensatory mecha-
nisms of the brain are discussed.

Keywords: brain, hypothalamus, striatum, ontogenesis, prenatal stress, orexin, dopa-
mine, locomotion activity, wakefulness-sleep cycle
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