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COOTHOLWEHWE MUKPOIMUAINBbHbLIX LUTO®EHOTUNOB B YEPHOU CYBCTAHLIMA MO3I'A CTAPbLIX U
MonopfbiX KPbIC MOCIE UHTPAHUTPAINIbHOINO BBEOEHUA BEJTIKA ANNb®A-CUHYKINEUHA
3akontokuHa E.C., TykmaueBa K.A., CepreeB B.I".
depnepanbHoOe rocygapcTBeHHoe GloaxeTHOe obpasoBaTenbHOe yupexaeHue BbiCLLero npodeccnoHarnbHOro
obpasoBaHust YOMYypPTCKMIA rocyaapCTBEHHbIN yHUBEpPCUTET, VkeBck, Poccust; alena-immun@yandex.ru

ConocrtaBneHne AaHHbIX O CONPSXKEHHOCTM NPOLIECCOB HeMpoaereHepaLmm 1 HempoBocnaneHus (KnoyeByto
porlb B KOTOPOM WIrpaldT MMUKPOrAMOUUTBI) U CBMAETENbCTB O TOM, YTO MHOIME HenpodereHepaTuBHbIE
3aboneBaHnss MaHMECTMPYIOT B CTapoCTW, MO3BOMSET NPEeAnoSioXUTb, YTO C BO3PacTOM B HEPBHOM TKaHW
MOBLILLIAETCS aKTUBHOCTb MUKPOIMMOLIMTOB, CEKPEeTUPYIOWNX (PaKkTopbl, KOTOPble MOBPEXAAT HEWpPOHbI. [Ons
NPOBEPKN 3TOr0 NPEANONIOXKEHUA Mbl UCCrefoBanu MopdoyHKLMOHANbHbIE XapakTePUCTUKN MUKPOrMNOLIMTOB Y
mMonogpix (4 Hegenu) u crapbix (32 Hegenu) KpbiC B YepHOW CyOCTaHUMM MoO3ra nocfe OAHOKpaTHOro
CTEPeOTaKCMYECKOrO yHWNaTepanbHOro BBeAeHWst B 3Ty obrnacTb pactBopa Oenka anbda-cuHykneuwHa. Kak
M3BECTHO, aKTUBaLUSA MUKPOINUM CONPOBOXAAETCA 3HAYMTENBbHBIM U3MEHEHNEM ee MOopdOnorun, ogHaKko, A0 CUX
nop He ObIN0 NpeanoXeHo YHUPULMPOBAHHOW Knaccudukauum MUKpOrnnanbHbix UMtodeHoTunoB. Noatomy, Ha
npeaBapuTeNbHOM 3Tane uccrnefoBaHus, Mbl pa3paboTany OpuUrMHanbHYyl0 MOPEOSIOrMYECKYO Knaccudmkaumo
MUKPOIrMMOLNTOB, NpeacTaBneHHyto YyeTbipbMs (A, b, C, [1) OCHOBHbIMU LMTOeHOTMNamu.

[MonyyeHHble OaHHblE MOKasanu, 4YTO y CTapbiX >XWUBOTHbIX KOMMYECTBO MUKPOMMMOLMTOB B YEepHOW
cybcTaHuuM B HOpME W Mnocre BBeAeHMs anbda-CMHYKNeMHa OOCTOBEPHO MPEBbLILIANO TakoBOE Y MONOAbIX,
npuyeMm cpegmn HUX OOMUHMpoBanu knetkn ¢ C- («peakTuBHbIM») U [- («daroumTrpyowmnmy) umtoeHOTUMOM.
Kpome TOro, Tonbko y cTtapbixX KpbIC Nocrne BBedeHus anbda-cuHykneMHa Habnoganocb 4OCTOBEPHOE CHUKEHWE
konudecTtBa HeWpoHoB (-44,3+112,4%). Y MOnogbIX >XMBOTHbIX B HEPBHOW TkaHW npeobnaganu KneTkn ¢
uMTodeHOTMNOM A, CBOMWCTBEHHblIE [Ans  «MNOKosiwencay dopMbl, a npu BBeAEHUU anbda-CUHYKNenHa
yBenuuMBanacbh nonynsiinus MUKpOrnnmoumToB ¢ uutodeHoTunom b. Mockoneky y Monoabix Kpbic He Habnoganock
HeMpodereHepaumn, MOXHO MPeanosiokKUTb, YTO  MUKPOrMMOUMUTBI € uuTodpeHoTUNoM B BbINOMHAT
HEeMponpoTEKTUBHbIE (DYHKUMM, Torgaa kak C- u [- uMTodeHOTMNbl OKa3biBalOT Ha HENPOHbI MOBpexaarollee
nevictBue. Takum obpa3om, Mbl OOHAPYXWUMK, YTO B YEPHOW CYOCTaHUMM MO3ra CTapbiX XMBOTHbIX MOBLILLAETCS
KOMNMNYECTBO aKTUBMPOBAHHBIX MMWKPOIMMOLMTOB C MPEUMYLLECTBEHHbIM AOMUHMPOBaHMEM uuTodeHoTuna C,
OKasblBaloOWEero Ha HEeWpOHbl BblpaXeHHbI  HenpogereHepaTuBHbIn - addpekT. [lonyyeHHble  gaHHble
CBUAETENbCTBYT O TOM, YTO BO3PacT3aBUCUMblE U3MEHEHWUSI COOTHOLLUEHUS MUKPOTMManbHbIX LUTOEHOTUMNOB
MOTYT UrpaTb BaXKHYHO pOfb B pa3BUTUM HENPOLEreHepauuu.

MICROGLIAL CYTOPHENOTYPES RATIO IN THE SUBSTANTIA NIGRA OF YOUNG AND OLD RAT BRAINS
AFTER INTRANIGRAL ALPHA-SYNUCLEIN ADMINISTRATION
Zakolyukina E.S., Tykmacheva K.A., Sergeev V.G.
Udmurt State University, 1zhevsk, Russia; alena-immun@yandex.ru

The available data that there is an interface between neurodegeneration and neuroinflammation (in which
microglia play a key role) and evidence that neurodegenerative diseases manifest in old age, suggest that
microglia with ageing can damage the neurons. To test this hypothesis, we investigated the morphological and
functional characteristics of microglia in young (4 weeks) and old (32 weeks) rats in the substantia nigra after a
single unilateral administration of alpha-synuclein. It is known that the activation of microglia is accompanied by
significant morphology transformation, however, it has not yet been described the unified classification of the
microglial cytophenotypes. Therefore, at the preliminary phase of the study, we have developed an original
morphological classification, represented by the main four (A, B, C, D) microglial cytophenotypes.

The data showed that the number of microglia in old animals in normal substantia nigra and after
administration of alpha-synuclein was significantly larger than in young animals, and among them C- ("reactive")
and D- ("phagocytic") cells were dominated. Furthermore, only in old rats with administration of alpha-synuclein
there was significant decrease in the number of neurons (-44,3 = 12,4%). In young animals the introduction of
alpha-synuclein increased population of B- microglia from A- cells. We assume that B- microglia is neuroprotective,
whereas C- and D- cells have a damaging effect on the neurons. Thus, we found that there was increase in the
number of activated C- microglia in the substantia nigra of old animals, rendering expressed neurodegenerative
effect on the neurons. The findings suggest that age-related changes in microglial cytophenotypes can play an
important role in the development of neurodegeneration.

BITMAHUE OECTPYKUUU MPABOIO CYNPAXUA3MATUYECKOIO AOPA HA 33I' CHA KPbICbI
3amowmHa T.A.
FB0Y BIMO Cubupckuin rocyaapCTBEHHbI MeaUUNHCKMIA yHnBepcuteT Munagpasa PO; #IAOY BO
HauunoHanbHbIN nccnegoBaTenbCkuUin TOMCKUIA rocyaapCTBEHHbIN yHUBepcuTeT, Tomck, Poccus;
beladona2015@yandex.ru

M3BecTHO, YTO B OpraHu3Me MIIEKOMUTAIOLIMX KOHTPOMb LUMpKaAHbIX PUTMOB WM HacTynneHue a3 cHa
OCYLLECTBIAETCH OBYMS OCLUMMNATOPHBIMKU cucTemamn — X 1 Y. YCTAHOBMEHO, YTO Y-OCLMITNIATOPHYK CUCTEMY
NpeacTaBnsT cynpaxuasmaTnyeckme sigpa nepegHero runotanamyca (CXA) u oHM KOHTPONUMPYKOT HacTynneHne
MeaneHHon casbl (MC) cHa. lNMonaratoT, 4TOo y KpbiC neBoe M npaBoe CXA ABNSATCA CaMOCTOATENbHbIMU
nencmekepamu, KOTOpble BKIOYAOTCA NPWM HACTYMNeHWU [OHEeBHOW asbl aKkTUBHOCTU XMBOTHbIX W HOYHOM
COOTBETCTBEHHO. Llenbio HacTosllero uccnegoBaHus $BUMOCb M3yveHuWe 3Hadumoctu npasoro CXA B
opraHusaumm meaneHHon gasbl CHa U ero CTPYKTYpPbI Y KpbIC.

OKCNepMMEHTbI BhIMOSIHEHBI Ha Kpbicax camuax maccon 250-300 r B BECEHHUI CE30H. JNEKTPoNMTU4eckoe
paspyweHne npasoro unm nesoro CXA npoBoounu nog HapKo3OoM C MOMOLLbH OMMNOMSAPHBIX HUXPOMOBbIX
anektpogoB (10 MA, 5 ¢, cO CMEHHOW MONAPHOCTM), CTEPEOTaKCUYECKN OPWEHTMPOBAHHBIX B MO3re KpbICbl
cornacHo atnacy (AP=0 L=2 H=8,2 yron 15°). 33" perncrpauuio ctaguin cHa NpoBOANNN HENPEPLIBHO B TEYEHNE
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4 4y ¢ 11 po 15 4 c nomowbio ycTaHoBkM JIMA-21/26 JHuedananH-131-03 uepe3 npeaBapuUTENbHO
WUMMNNaHTUPOBaHHbIE 3MEKTPOoAbl B CEHCOMOTOPHYH KOPYy M Aop3anbHbii runnokamn. [lpu obpaboTtke 330
NPOBOAMMCA BU3yarbHbIN, CNEKTPanbHbIN N KOPPENSLMOHHBIA aHanu3bl ¢ NOMOLLbI CTaH4APTHOrO NPOrpaMmMHOro
npunoxeHusi. lNlocne oKOH4YaHUSA AKCNEPUMEHTOB NPOBOANMN MOPONOrMYECKUIN KOHTPOIb NOMOXEHWST 3NEKTPOLOB
B mMo3re. CTaTUCTUYECKYIO 3HAYMMOCTb pasnuMunii Mexagy napaMmeTpamMy CHa B KOHTPOSIbHOW W OMbITHBIX rpynnax
OLeHVBanu ¢ NOMOLLbIO HenapamMmeTpuyeckon ctatuctuku npu P< 0,05 (ANOVA).

BusyanbHein aHanuaz 33 cHa Kpbic nokasan, 4To npu paspyweHunm npaBoro CXA Habnoganocb
YMEHbLUEHNE OONM NapafoKcanbHOro CHa M yBenuMYeHue BpeMeHu OOA4pCTBOBaHMSA, a AecTpykuusa nesoro CXA
conpoBoXganacbk yMeHbLUEHWEM NaTEHTHOro nepvoga 60OpPCTBOBaHUA, KONMYECTBa MapagoKcanbHOro CHa, HO
yBenuyeHnem npopgomkutensHoctn MC. CnektpanbHbll U KOPPENAUUOHHBIN  aHanu3bl Q3 KpbIC
NpoAeMOHCTpUpoOBan, 4Tto AecTpykumst npasoro CXA conposBoxganacb M3MEHEHWEM aMMuTyOHO-YaCTOTHbIX
xapaktepuctnk O3l rMnnokamna 1 Kopbl Tonbko B ady MC, a KoppensunoHHbIX U KOTepeHTHbIX — B 06e dhasbl.
Tak, Tonbko B pazy MC noHwkanacb MOWHOCTb B; yactoT B 33 KOpbl 1 rMnnokaMna 1u Nponcxogusio CMeLleHme
a-putma B KOpe B CTOPOHY 6onee BbICOKUX YaCcTOT, a B runnokamne, HaobopoT, — B obnacTtb 6onee HU3KMX 4acToT.
Kpome Toro, B o6e dasbl Habnoganock NOHMKEHNE CTAaTUCTUYECKON N NIMHENHOW (DYHKLMOHAbHOM 3aBUCUMOCTM
MeXay KOPOW 1 rmnnoKammom.

EFFECT OF THE DESTRUCTION OF THE RIGHT SUPRACHIASMATIC NUCLEUI IN THE ORGANIZATION OF
THE EEG SLEEP OF RAT
Zamoshchina T.A.
Siberian State Medical University; National Research Tomsk State University, Tomsk, Russian Federation;
beladona2015@yandex.ru

It is known that in mammals X and Y oscillator systems are carried the control of circadian rhythms and sleep
onset phase. It was found that the Y-oscillatory system is the suprachiazmatic nucleus of the anterior
hypothalamus (SCN), and they control the onset of slow wave sleep. It is believed that in rats the left and right of
the SCN are independent pacemakers, which are included at the onset of the daily animal activity phase and night
respectively. The purpose of this study was to investigate the importance of the right SCN slow phase in the
organization and structure of sleep in rats.

The experiments were performed on male rats weighing 250-300 g of the spring season. Electrolytic
destruction right or left SCN were performed under anesthesia using a bipolar electrodes (10 mA, 5 seconds, with
change polarity) stereotaxically oriented in rat brain according to the atlas (AP = 0; L = 2; H = 8,2; angle 15°).
Registration of EEG sleep stages was continuously performed for 4 hours with 11 to 15 hours with an
electroencephalograph-analyzer EEGA-21/26 Encephalan-131-03 through a previously implanted electrodes
sensor motor cortex and dorsal hippocampus. The processing EEG was carried out by visual, spectral and
correlation analysis using standard software applications. After the end of the experiments conducted
morphological control electrode position in the brain. Statistical significance of differences between sleep
E)aramet()ers in the control and experimental groups was assessed using nonparametric statistics at P<0,05
ANOVA).

Visual analysis of EEG sleep in rats showed that the destruction of the right SCN observed decrease in the
proportion of REM sleep and an increase in waking hours and left destruction SCN accompanied by a decrease in
the latent period of wakefulness, the amount of REM sleep, but increases the duration of slow wave sleep (SWS).
Spectral and correlation analysis of EEG in rats demonstrated that the destruction of the right SCN was
accompanied by a change in the amplitude-frequency characteristics of the EEG of the hippocampus and the
cortex Is only a phase of SWS, and the correlation and coherent — in both phases of sleep. Thus, only in the phase
of capacity SWS B1 decreased EEG frequencies in the hippocampus and cortex and a-shift occurred in the cortex
rhythm towards higher frequencies and in the hippocampus vice versa — in the region of lower frequencies.
Furthermore, in both phases, there was a decrease of statistical linear functional dependence between the cortex
and the hippocampus.

NEPCNEKTUBbLI UCMNMOJIb3OBAHUA CEHCOMOTOPHbLIX PUTMOB 33 AOMMHAHTHOIO NONYLWAPUA
B KOHCTPYUPOBAHUN HEMPOKOMMNBbIOTEPHOINO UHTEP®EUCA
3axapoB A.B., AHTunoB O.U., MNartuH B.®., KoncaHoB A.B., CepreeBa M.C., KopoBuHa E.C.
FBOY BMNO CamlMY, ®I'6OY BOIN MNryTuA, Camapa, Poccus, zakharovl977@mail.ru

HdecnHxpoHnsauunsa/cnHxpoHnsauusa mo- m 6eta — putmoB O3 oTHOCAT K 3EKTMBHBIM MaTTepHam
yrpaBneHns B HEWpPOKOMMbOTEPHbIX WHTepdencax (HKW). TMpu aTom akTyanbHbiM SBRASETCS YMEHbLUeHue
KonvdecTBa OTBELAEHWUI NpY perMctpaumm curHanoB mMo3ra Ha 93T . LUenb paboTbl — uccnegosaHue mio- n beta —
putMoB O3 B AOMMHAHTHOM IEBOM MOMyLlapMM YerioBeka Mpu pearnbHbiX U BoOOpakaeMblX OBWXEHUSX. B
nccnenoBaHMmM NpuHANKM ydactne 7 gobposonbues-npasLlien B Bo3pacte 18-19 net. 17 anektpogoB O3l Gbinm
nokanusosaHbl no cucreme 10-10 B MpoeKUMAX MOTOPHBLIX WU COMATOCEHCOPHbLIX 30H NEeBOro nonywapus.
PeructpupoBanuce ¢oHoBas 33I, npu peanbHOM BbINOMHEHUU OBWXEHUA (5 ceccuil) U npu BOOOpaKeHUM
aswkeHunn (5 ceccun). MNMpopomkutenbHOCTb ogHon ceccum — 10 cek. TecToBble ABWXEHUSA: crmbaHve nanbueB
npaBon PyKu; TbiNlbHOE crubaHue npaeon ctonbl. [py peanbHbIX 1 BOOOpaXxaeMbiX OABWKEHUSAX BbIsIBIIEHA CXOAHAas
OUHaMUKa M3MeHeHuMn MollHocTu Mio- (11-13 y) n 6eta- (14-30 y) putmoB 33l B BUAE AECUHXPOHM3ALMM,
CMEHSIIOLLENCA Ha CUHXPOHM3auuMio. MoLWHOCTL Mio-puTMa yMeHbllanacb Ha 80% oOTHocuTenbHO poHa.
MpoJomKNTENBHOCTL AECUHXPOHM3ALNN MIO-pUTMa cocTaBnsana 4 cek. B TeyeHne nocnegyowmx 2 cek MOLWHOCTb
MIO-puTMa yBenuuusanacb Ha 50% OT npeablgyLero MMHMMarnbHOro 3HadveHus. B 6eta-putme 33 nateHTHbIN
nepvoa BO3HUKHOBEHUSA OECUHXPOHM3aUUU 1 Nocrneayolen CUHXPoHU3aumm 6bin MeHbLle NO CPaBHEHUIO C MIO-
puTMOM. BbiSIBNeHHas Hamu cxogHasi AMHaMUKa M3MEHEHUN MOLLHOCTW Mio- u 6eta- putmoB I3[ B ycrnoBusx
yHUnaTeparnbHON fnokanusauumn 3MneKTpO4OB MpU pearbHbIX U BoOOpaXKaeMbiX OBWKEHUSIX MOXeT ObiTb OCHOBOW
ONS AeTeKUMN NNaHUPOBaHNS OBWXXEHUS KUCTU UMM CTOMbI M UCMOoNb3oBaHusa nogobHoro npuema B HKA.

169


mailto:zakharov1977@mail.ru

